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Commissioning Goals

• Establish a 36x36 store with luminosity > 1E31 cm-2sec-1
• Establish the Tevatron operating energy for Run II

This will initially be done without the use of the Recycler.  That is, antiprotons will be transferred from the Accumulator stack to the Main Injector and then to the Tevatron.

Booster Status and Goals

•  Antiproton production cycles

goal = 5.5E12 protons/pulse


attained = 4.5E12 protons/pulse


routine = 4.0E12 protons/pulse

• The demand for high intensity is not yet there (Pbar Source limitation), therefore we have not yet pushed for the higher intensity.  We do not foresee any serious problems.

• Booster requirements for MiniBooNE operation are much more severe than for Collider operation.

Main Injector Status and Goals

•  Antiproton production cycles

goal = 5E12 protons/pulse @ 1.5 sec. repetition rate


attained = 4E12 protons/pulse @ 1.5 sec. repetition rate


routine = 3.8E12 protons/pulse @ 2 sec. repetition rate
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Main Injector Intensity on Stacking Cycles
Main Injector Status and Goals (continued)

•  150 GeV protons for the Tevatron

goal = 200E9 protons/bunch @ l=2 ev-sec


attained = 200E9 protons/bunch @ l=4 ev-sec
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Proton Coalescing in the Main Injector

Main Injector Status and Goals (continued)

•  150 GeV antiprotons for the Tevatron

goal = 30E9 antiprotons/bunch @ l=2 ev-sec


status = antiprotons transferred from the Accumulator to the Main Injector with 50% efficiency and accelerated to transition energy (21 GeV)
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Antiprotons in the Main Injector

Pbar Source Status and Goals

•  Stacking rate

goal = 10E10 antiprotons/hour


attained = 4.5E10 antiprotons/hour


routine = 4.0E10 antiprotons/hour
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Antiproton Stacking Performance

Pbar Source Status and Goals (continued)

•  Unstacking antiprotons

goal = unstack ~4 x 9 x 20E9 for a Collider store


status = the RF mechanics for unstacking have been tested;  efficiency to the Main Injector is 50%; transfer lines requires tuneup
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Antiproton Momentum Spectrum During Unstacking

Pbar Source Status and Goals (continued)

• Approximately 3 days/week are being used to provide luminosity to E835 (Charmonium Search).

• Approximately half of the new Debuncher stochastic cooling systems have been installed and are working well.

• The new Accumulator Stacktail cooling system still has some problems (transverse heating, cross-talk with core cooling systems)

• Typical antiproton production efficiencies are still low – 10E-6 antiprotons per proton on target, as compared to 16E-6 antiprotons per proton on target in Run 1. 

Tevatron Status and Goals

•  We have lost about 4 weeks from the commissioning schedule due to mechanical failures at C4 and E4
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Lead Splice Failure at E4

Tevatron Status and Goals (continued)

• The B0 and D0 low beta quads have been successfully ramped to low beta @ 1020 GeV.

• In previous high energy tests, the Tevatron dipoles have been successfully ramped to 1020 GeV.   We do not expect the dipole bus to go above 1020 GeV without quenching.

•  Without any additional failures, high energy tests (magnet training) should be completed by next week.

•  We will begin injecting beam into the Tevatron later this week.  Many weeks of commissioning will be required with low intensity protons.  It is unlikely we will be able to produce a proton-antiproton store before the August shutdown.
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Recycler Status

• Typical proton injection efficiency is 50%.  The major problem currently is the small transverse aperture in the Recycler. This is due to magnet and beampipe misalignment and  lack of steering control.  Current aperture is 5-mm-mrad.  Design is 40-mm-mrad.
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Main Injector ( Recycler Efficiency

Recycler Status (continued)

•  Beam lifetime is up to ~3 hours without the Main Injector ramping.  This indicates the vacuum is good and the field quality is good (at least where beam is sampling the field)

•  Actual and design lattice are very similar

• BPM's are still problematic.  Reliable signals are not obtained except for carefully controlled beam conditions.  Transverse offsets are mostly unknown.

•  Stray fields from the Main Injector high field ramps cause substantial Recycler tune shifts and orbit distortions.

• 2 shifts/week are currently being allocated for Recycler alignment work, BPM improvements, and shielding installations

Recycler Status (continued)

•  Longitudinal and transverse stochastic cooling has been demononstrated with protons.
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Longitudinal Cooling in the Recycler

Schedule  (6/27/00)
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Long-term Projects

•  Slip stacking in the Main Injector – increase protons on antiproton production target

• Liquid lithium lens – increase antiproton production efficiency

• Target sweeping -- increase antiproton production efficiency

• AP2 Beamline improvements – increase antiproton production efficiency

• Stochastic cooling improvements – increase antiproton production efficiency

• Electron cooling in the Recycler – required for efficient recycling of large stacks
• Tevatron injection kicker upgrade – required for 132 nsec operation

• New electrostatic separators in the Tevatron – required for 132 nsec operation
• Electron beam compensation in the Tevatron – to reduce the beam-beam tune shift












_1023371546.txt
����������Ä���`���ÿÿÿ�ÿÿÿ�ÿ��ÿÿÿ��ÿ�ÿ��????#?Y5�5Unîÿîg‡˜#C\–F2ÜÈºj��Lgu”¬¸~™¨/>F°ÁÊuŒœSn„�`�;(�Á¨s333žx&###™™™�5vÿÿÿªª�ÿ�þÿ���ªª�ÿ���þ���ÿÿÿªª�ÿ�þÿ���ªª�ÿ���þ����ÿÿ�0ÿÿ���sÿÑt¨�%F2zÀOÏŸzzz���


±··}}}>äè�>èpqr–––jr‚�ÿÿ_`_�3Ìÿÿˆƒ�ÿË�Ê�‹ûûû�#Ssƒƒ�CCCcc��k³³³�+K[�c“#Skss�SS#““�+CK#K[�[ƒ�sÃÃÃ��S{{{�[[��c£££�+KS�[‹#Kckk�KK#‹‹����++��««AAÿ¿ééÿ¿¿AAA�ÕÕÿAÿÕÕ�««�ÿAA¿¿ÿéé¿���A¿¿¿¿A¿¿¿UU�ÿ¿ÿ¹Á¾����««AA¿����A�¿�¿�++¿A¿AA�Akk�UUA••��¿���¿�¿��¿AÿA¿ÿ¿�AA••��kk���kk��UÕ�kk�•Õ¿AA�«é�••¿ké¿«é�UUA�¿A��¿���+é�UÕAk«Aké��¿ÿA¿�+kkk�¿A�¿kkA++OOo!!!��Ÿ!!_ßßÿ__Ÿ!!¿AAßŸŸßOOO___ooo���ŸŸŸßßßOO¯A�ÿ�A¿¿Aÿ¿k«¿««¿��ÿ����ÿ�Aÿs�snnRèèÑÔÔ¨&Q&@@\||�44Q33f�>�++�««�pÆ�&¨QÿÌ™��3�3™ff3ÿÿ™fÿÿV�V����3ÿÌ™fÿÌ3ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ���__[����ÿÿÿ�ÿ��ÿÿÿ��ÿ�ÿ�������������������������������������@Bë4������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                  '''            '            '''      '              '  '   '  '   '          '''    '''    '''    '''            '      '''         '''''     '          '''''   '''                                                          �                                                                                                 """   """                                                                                                                                                                                                                                                                                                                       '   '           '           '   '    ''              '  '   '  '   '         '   '  '   '  '   '  '   '          ''     '      ''    '        ''    ''    '      '   '                                                         �                                                                                                "     "   "                                                                                                                                                                                                                                                                                                                      '       '''   '''''             '   ' '              '  '   '  ''  '             '  '  ''  '  ''  '  ''           '    '       ''    ''''    ' '    ''    ''''   '  ''                                                         �                                                                                               "      "  ""                                                                                                                                                                                                                                                                                                                       '''       '    '            '''   '  '   '''''      '  '   '  ' ' '  '''''   '''   ' ' '  ' ' '  ' ' '           '    ''''              '  '  '              '  ' ' '                                                         �                                                                                               """"   " " "                                                                                                                                                                                                                                                                                                                          '   ''''    '           '      '''''             '  '   '  '  ''         '      ''  '  ''  '  ''  '           '    '   '   ''        '  '''''   ''        '  ''  '                                                         �                                                                                               "   "  ""  "                                                                                                                                                                                                                                                                                                                      '   '  '   '    ' '         '         '          '   '  '   '  '   '         '      '   '  '   '  '   '           '    '   '   ''    '   '     '    ''    '   '  '   '                                                         �                                                                                               "   "  "   "                                                                                                                                                                                                                                                                                                                       '''    ''''     '          '''''     '           '''    '''   '   '         '''''   '''    '''    '''           '''    '''           '''      '           '''    '''                                                          �                                                                                                """    """                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                               #####                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            �                                                                                               #                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                               ####                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             �                                                                                                   #                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            �                                                                                                   #                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            �                                                                                               #   #                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            �                                                                                                ###                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                               ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �        "            """   """"   """""    "    "   "                                                                                          '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �       " "    ""      "     "  "  "       " "   "" ""                                                                                          '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �      "   "   ""      "     "  "  "      "   "  " " "                                                                                          '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �      "   "           "     """   """"   "   "  " " "                                                                                          '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �      """""   ""      "     "  "  "      """""  " " "                                                                                          '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �      "   "   ""      "     "  "  "      "   "  "   "                                                                                          '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �      "   "          """   """"   """""  "   "  "   "                                                                                          '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �             """"   "                                              "                                                                           '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �             "   "  "                                             " "                                                                          '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �             "   "  " ""    """   " ""                    "" "   "   "                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �             """"   ""  "      "  ""  "                   " " "  "   "                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �             "      "   "   """"  "                       " " "  """""                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �       ""    "      ""  "  "   "  "                       " " "  "   "                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �       ""    "      " ""    """"  "                       " " "  "   "                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                   ""                   '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                 "" """""""""""""""""""""                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                ""                      '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                              ""                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                            """                         '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                           ""                           '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                         """                            '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                        ""                              '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                       ""                               '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                     ""                                 '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                   """                                  '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                  ""                                    '                                                 �                                                                                                  "    """                                     '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                ""                                      '                                                 �                                                                                                 ""   "   "                                    '                                                                                        '          # #                                                                            '                                                                                        '                                                                                         '                                               ""                                       '                                                 �                                                                                                " "   "   "                                    '                                                                              #####     '                                                                                         '                                                                                        '                                                                                         '                                             ""                                         '                                                 �                                                                                               "  "    """                                     '                                                                             #######    '                                                                                         '                                                                                        '                                                                                         '                                            ""                                          '                                                 �                                                                                               """""  "   "                                    '                                                                            #########   '                                                                                         '                                                                                        '                                                                                         '                                          ""                                            '                                                 �                                                                                                  "   "   "                                    '                                                                            #########   '                                                                                         '                                                                                        '                                                                                         '                                        """                                             '                                                 �                                                                                                  "    """                                     '                                                                            #########   '                                                                                         '                                                                                        '                                                                                         '                                       ""                                               '                                                 �                                                                                                                                               '                                                                          ###########   '           #####    #####                                                                '                                                                                        '                                                                                         '                                     ""                                                 '                                                 �                                                                                                                                               '                                                                         ############   '          #######  #######                                                               '                                                                                        '  #####                                                                                  '                                    ""                                                  '                                                 �                                                                                                                                               '                                                                        ############   #####      ##################                                                              '                                                                                        ' #######                                                                                 '                                  """                                                   '                                                 �                                                                                                                                               '                                                                        ###########   #######   ####################                                                              '                                                                                        '#########                                     ######                                   #####                               ""                                                     '                                                 �      #   #          ###   #####   ###   #   #  ####   #####                                      #                                            '                                                                     ############    ######### #####################                                                              '                                                                                        '#########                                     #######                                 #######        #####               """                                                      '                                                 �      #   #   ##    #   #    #    #   #  #  #   #   #    #                                       ##                                            '                                                                    #############    ###############################   #                                                          '                                                                                        '#########      ##  ######                    #########                               ############   #######            """                                                        '                                                 �       # #    ##    #        #    #      # #    #   #    #                                      # #                                            '                                                                   ##############    ###############################                                                              '                                                                                        '#########          #######   #####           #########                               ############# #########          ""                                                          '                                                 �        #            ###     #    #      ##     ####     #                                     #  #                                            '                                                                   #############     ##############################                                                               '                                                       #                                '#########         ######### #######   #####  #########                            ## #######################        ""                                                            '                                                 �       # #    ##        #    #    #      # #    # #      #                                     #####                                           '                                                                   ############      #############################                                                                '                                                   #####                                ' #######          ################## ####### #########                               #######################      ""                                                              '                                                 �      #   #   ##    #   #    #    #   #  #  #   #  #     #                                        #                                            '                                                                   #########          ####### ##################                                                                  '                                                  #######                               '  #####    #####  ####################################                               #########################   ""                                                               '                                                 �      #   #          ###     #     ###   #   #  #   #    #                                        #                                            '                                                                 ###########           #####   ####### #########                                                                  '                                                 #########                              '          ################################### #######                                 #########################""                                                                 '                                                 �                                                                                                                                               '                                                                ###########             '       #####  #########                                                                  '                                                 #########                              '         ####################################  #####                                   ############ ############  #####                                                           '                                                 �                                                                                                                                               '                                          #####                ###########              '              #########                                                                  '                                                 #########                              '         ####################################                                            ' #######   ########### #######                                                          '                                                 �                                                                                                                                               ''''''''''''''''''''''''''''''''''''''''''#######'''''''''''''''#########''''''''''''''''''''''''''''''''#######'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''#########''''''''''''''''''''''''''''''''''''''''##########################'#########'''''''''''''''''''''''''''''''''''''''''''''''#########''##################''######''''''''''''''''''''''''''''''''''''''''''''''''''                                                 �                                                                                                                                               '                                        #########              #########                '                #####                                                                    '                                                 #########                              '         #########################   #######                                             '     ####### ################## #######            #####                                '                                                 �             ####   #                                              #           #                                                               '                                        #########              #########                '                                                                                         '                                                  #######                               '       #########################      #####                                        ##### '    ####################################          #######                               '                                                 �             #   #  #                                             # #       #  #                                                               '                                        #########  #####       #########                '   #####                                                                                 '                                               #########                               #####   ##########################           #####                                  #######'    #########"####### ##################         #########                              '                                                 �       ###   #   #  # ##    ###   # ##                    ## #   #   #     #   # ##                                                            '                                        ######### #######       #######                 '  #######                                                                                '                                              #######                                 ####### ################# #########          #######                                #########    #########  #####  ##################         #########                              '                                                 �      #   #  ####   ##  #      #  ##  #                   # # #  #   #    #    ##  #                                                           '                                        ##################       #####                  ' #########                           # #                                                 '                                             #########                               ##################  #####  #########         #########                               ######### #  #########          ####### ############    ###########                              '                                                 �      #   #  #      #   #   ####  #                       # # #  #####   #     #   #                                                           '                                         ####### #########  #####                       ' #########                                                                               '                                             #########                               ##################          #######          #########                               #########    #########      ##   #####  #############  ############                              '                                                 �      #   #  #      ##  #  #   #  #                       # # #  #   #  #      #   #                                                           '                                          #####  ######### #######                      ' #########                                                                               '                                             #########                               ##################           #####           #########                               #########     #######                    ##########################                              '                                                 �       ###   #      # ##    ####  #                       # # #  #   #         #   #                                                           '                                                 ##################                     ' #########                                                                               '                                             #########                               ##################              #            #########                               #########     "#####                      ########################   #####                       '                                                 �                                                                                                                                               '                                               ####################                     ' #########                                                                     #####     '                                             #########                               ######### #######                            #########                                #######'   ""                        #####  ##############################                      '                                                 �                                                                                                                                               '                                              #####################                     '  #######                                                                     #######    '                                              #######                                 #######   #####                              #######                                  ##### ' """                        ####### ################## ############                     '                                                 �                                                                                                                                               '                                             ######################                     '   #####                                                                     #########   '                                               #####                                   #####                                        #####                                         '""                         ###########################################                  '                                                 �                                                                                                                                               '                                 #####       ######################                     '                                                                             #########   '                                                        #####                           '                                 ######                                                 """                          ######### ################ #################                 '                                                 �                                                                                                                                               '                                #######      #####################                      '                                                                             #########   '                                                       #######                          '                                 #######                                               ""'                           #########  ##############  ##################                '                                                 �                                                                                                                                               '                               #########     #####################                      '                   #                       #####    #####                    #########   '                                                      #########                         '                                #########                                            ""  '                           #########     #######      ##################                '                                                 �                                                                                                                                               '                               #########     ##################                         '                                          #######  #######                   #########   '                                                      #########                         '                                #########                                           ""   '                       # # #########      #####       ##################                '                                                 �                                                                                                                                               '                               #########      ####### #########                         '                                         ##################                   #######    '                                                      #########                         '                                #########                                         ""     '                            #######               # #  #################                '                                                 �                                                                                                                                               '                               #########       #####   #######                          '                                         ##################                    #####     '                                                      #########                         '                                #########                                        ""      '                             #####                      #####  #########                '                                                 �                                                                                                                                               '                               #########                #####                           '                                         ##################               #####          '                                                      #########                         '                                #########                                      ""        '                                                                #######                 '                                                 �                                                                                                                                               '                                #######                                                 '                                      #####################              #######         '                                                       #######                          '                                 #######         """""""""""""""""            ""         '                                                                 #####                  '                                                 �                                                                                                                                               '                                 #####                                                  '                                     ######################             #########        '                                          #####         #####                           '                                  #####         ""               """""""""""""           '                                                                                        '                                                 �                                                                                                                                               '                                      #####                                             '                                    #############  #######              #########        '                                         #######                                        '                                              ""                                         '                                                                                        '                                                 �                                                                                                                                               '                                     #######                                            '                                    ############    #####               #########        '               #####                    #########                                       '                                             ""                                          '                                                                                        '                                                 �                                                                                                                                               '                                # # #########                                           '                                    #########                           #########        '              #######                   #########                                       '                                           ""                                            '                                                                                        '                                                 �                                                                                                                                               '                                    #########                                           '                                    #########                           #########        '             #########                  #########                                       '                                          ""                                             '                                                                                        '                                                 �                                                                                                                                               '                                    #########                                           '                                    #########                            #######         '      #####  ############               #########                                       '                                        ""                                               '                                                                                        '                                                 �                                                                                                                                               '                                    #########                                           '                                     #######                              #####          '     ####### ################           #########                                       '                                       ""                                                '                                                                                        '                                                 �                                                                                                                                               '                                    #########                                           '                                      #####                                              '    ##########################           #######                                   #####'                                     ""                                                  '                    #####                                                               '                                                 �                                                                                                                                               '                                     #######                                            '                                                                                         '    ###########################           #####                                   #######                                    ""                                                   '                   #######                                                              '                                                 �                                                                                                                                               '                                      #####                                             '                                                                                         '    ######### #################                                                  #########                                 ""                                                     '                  #########                                                             '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '    #########  ################                                                  #########                               """                                                      '                  #########                                                             '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '    #########     #############                                                  #########                              ""                                                        '                  #########                                                             '                                                 �                                                                                                                                               '                                                                                        '                                                                                        #####  #######       ############                                                  #########                            ""                                                          '                  #########                                                             '                                                 �                                                                                                                                               '                                                                                        '                                                                                       #######  #####         ##########                                                   #########                           ""                                                           '     # #          #########                                         # #                 '                                                 �                                                                                                                                               '                                                                                        '                                                                                      #########                   #####                                                     #######                          ""                                                             '                   #######                                                              '                                                 �                                                                                                                                               '                                                                                        '                                                                                      #########                             #                                                #####' # #                     ""                                                              '                    #####                                                               '                                                 �                                                                                                                                               '                                                                                        '                                                                                      #########         # #                                                                       '                       ""                                                                '                                                                                        '                                                 �                                                                                                                                               '                        #####                                                           '                                                                                      #########                                                                                   '                      ""                                                                 '                                                                                        '                                                 �                                                                                                                                               '                       #######                                                          '                                                                                      #########                                                                                   '                    """                                                                  '                                                                                        '                                                 �                                                                                                                                               '                      #########                                                         '                                                                                       #######                                                                                    '                   ""                                                                    '                                                                                        '                                                 �                                                                                                                                               '                      #########                                                         '                                                                                        #####                                                                                     '                 """                                                                     '                                                                                        '                                                 �                                                                                                                                               '                      #########                                                         '                                                                                         '                                                                                        '                ""                                                                       '                                                                                        '                                                 �                                                                                                                                               '                      #########                                                         '                                                                                         '                                                                                        '              """                                                                        '                                                                                        '                                                 �                                                                                                                                               '                      #########                                                         '                             #####                                                       '                                                                                        '             ""                                                                          '                                                                                        '                                                 �                                                                                                                                               '                       #######                                                          '                            #######                                                      '                                                                                        '           """                                                                           '                                                                                        '                                                 �                                                                                                                                               '''''''''''''''''''''''''#####''''''''##'''''''''''#'#'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''#########'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''                                                 �                                                                                                                                               '                                                                                        '                           #########                                                     '  #####                                                                                 '        """                                                                              '                                                                                        '                                                 �                                                                                                                                               '                             #####                                                      '                           #########               #                                     ' #######                                                                                '       ""                                                                                '                                                                                        '                                                 �                                                                                                                                               '                            #######                                                     '                           #########                                                     '#########                                                                               '     """                                                                                 '                                                                                        '                                                 �                                                                                                                                               '                           #########                                                    '                           #########                                                     '#########                                                                               '    ""                                                                                   '                                                                                        '                                                 �                                                                                                                                               '                           #########                                                    '                            #######                                                      '#########                                                                               '  """                                                                                    '                                                                                        '                                                 �                                                                                                                                               '                           #########                                                    '                             ##########                                                  '#########                                                                               ' ""                                                                                      '                                                                                        '                                                 �                                                                                                                                               '                           #########                                                    '                                 #######                                                 '#########                                                                               '""                                                                                       '                                                                                        '                                                 �                                                                                                                                               '                           #########                                                    '                                #########                                                ' #######                                                                  #####        ""                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                            #######                                                     '                                #########                                                '  #####                                                                  #######     "" '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                             #####                                                      '                                #########                                                '                                                                        #########   ""  '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                #########                                                '                                                                        ######### ""    '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                #########                                                '                                                                        #########""     '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                 #######                                                 '                                                                        #########       '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                  #####                                                  '                                                           # #          #########       '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                         #######        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                    #####                                                               '                                                                                         '                                                                          #####         '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                   #######                                                              '                                                                                         '                                                                        ""              '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                  #########                                                             '                                                                                         '                                                                      ""      #####     '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                  #########                                                             '                                                                                       ##'                                                                    """      #######    '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                  #########                                                             '                                                       # #                               '                                                                  """       #########   '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                  #########                                                             '                                                                                         '                                                                """         #########   '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                  #########                                                             '                                                                                  #      '                                                              """           #########   '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                   #######                                                              '                                                                                         '                                                             ""             #########   '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                    #####                                                               '                                                                                   ##### '                                 #####                     ""        #####  #########   '                                                                                         '                                                                                        '                                                 �                                                                                                """     """                                    '                                                                                        '                                                                                  #######'                                #######                  ""      ##########  #######    '                                                                                         '                                                                                        '                                                 �                                                                                               "   "   "                                       '                                                                                        '                                                                                 #########                               #########               ""       ############  #####     '                                                                                         '                                                                                        '                                                 �                                                                                                   "  "                                        '                                                                                        '                                                                                 #########                               #########             """       #############            '                                                                                         '                                                                                        '                                                 �                                                                                                 ""   """"                                     '                                                                                        '                                                                                 #########                               ######### # #        ""         #############            '                                                                                         '                                                                                        '                                                 �                                                                                                   "  "   "                                    '                                                                                        '                                                                                 #########                            ## #########          """       ################            '                                                                                         '                                                                                        '                                                 �                                                                                               "   "  "   "                                    '                                                                                        '                                                                                 #########                               #########         ""        #################            '                                                                                         '                                                                                        '                                                 �                                                                                                """    """                                     '                                                                                        '                                                                                  #######'                                #######         ""        #################             '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                   ##### '                                 #####        ""          ################              '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                             ""           ############                  '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                           ""             #########                     '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                         """              #########                     '                                                                                         '                                                                                        '                                                 �                                                                                                ###                                            '                                                                                        '                                                                                         '                                        "                  #######                      '                                                                                         '                                                                                        '                                                 �                                                                                               #   #                                           '                                                                                        '                                                                                         '           #####                      ""                    #####                       '                                                                                         '                                                                                        '                                                 �                                                                                                   #                                           '                                                                                        '                                                                                         '          #######                """"""                                                 '                                                                                         '                                                                                        '                                                 �                                                                                                 ##                                            '                                                                                        '                                                                                         '         #########              ""                                                      '                                                                                         '                                                                                        '                                                 �                                                                                                   #                                           '                                                                                        '                                                                                         '         #########            ""                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               #   #                                           '                                                                                        '                                                                                         '         #########           ""                                                         '                                                                                         '                                                                                        '                                                 �                                                                                                ###                                            '                                                                                        '                                                                                         '         #########        """                                                           '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '         #########      """                                                             '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                        #####                            '          #######      ""                                                               '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''#######'''''''''''''''''''''''''''''''''''''''#####''''"""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''                                                 �                                                                                                                                               '                                                                                        '                                                      #########                          '                   ""                                                                   '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                      #########                          '                 ""                                                                     '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                      #########          # #             '               """                                                                      '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                      #########                          '              ""                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                         #####                        #########                          '            """                                                                         '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                        #######                        #######                           '           ""                                                                           '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                   #####'                       #########                        #####                            '        """                                                                             '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                  #######                       #########                                                         '      ""               #                                                                '                                                   ##                                    '                                                                                        '                                                 �                                                                                                                                               '                                                                                 #########                      #########                                                         '    ""                                                                                  '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                 #########                      #########                                                         '  """                                                                                   '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                 #########                      #########                                                         ' ""                                                                                     '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                 #########                       #######                                                          """                           #####                                                      '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                 #########                        #####                                                          ""                            #######                                                     '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                  #######                                                                                      "" '                           #########                                                    '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                   #####'                                                                                    ""   '                           #########                                                    '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                  ""     '                           #########                                                    '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                """      '                           #########                                                    '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                              """        '                           #########                                                    '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                             ""          '                            #######                                                     '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                           ""            '                             #####                                                      '                                                                                         '                                #                                                       '                                                 �                                                                                                                                               '                                                                                        '                                                                         """             '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                        ""               '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                      """                '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                   """                   '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                """                      '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                              """                        '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        #                                                            ""                           '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                         """                             '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                       ""                                '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                               ##### ""                                  '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                              #######"                                   '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                             #########                                   '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                             #########                                   '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                             #########                                   '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                            "#########                                   '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                   ##                                                                   '                                          """#########                                   '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                         ""   #######                                    '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                       ""      #####                 ##                  '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                      ""                                                 '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                    ""                                                   '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                  """                                                    '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                 ""                          #####                       '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                               ""                           #######                      '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                             """                           #########                     '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''""'''''''''''''''''''''''''''''#########''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''                                                 �                                                                                                                                               '                                                                                        '                          ""                               #########                     '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                         ""                                #########                     '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                       ""                                  #########                     '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                     ""                                     #######                      '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                    ""                                       #####                       '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                  ""                                                                     '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                 ""                                                                      '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '               ""                                                                        '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '             """                                                 #####                   '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '            ""                                                  #######                  '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '           ""                                                  #########                 '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '         ""                                                    #########                 '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '        ""                                                     #########                 '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '      ""                                                       #########                 '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '     ""                                                        #########                 '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '   ""                                                           #######                  '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '  ""                                                             #####                   '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '""                                                                                       '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        ""                                                                                        '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                      ""'                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                     "" '                                                             #                           '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                  """   '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                """     '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                """      "                                     '                                                                               ""       '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               "   "    ""                                     '                                                                             """        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                   "   " "                                     '                                                                            ""          '                                                                                         '          ##                                                                            '                                                                                         '                                                                                        '                                                 �                                                                                                """   "  "                                     '                                                                          """           '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               "      """""                                    '                                                                         ""             '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               "         "                                     '                                                                        ""              '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               """""     "                                     '                                                                      ""                '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                    """                 '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                   ""                   '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                  ""                    '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                ""                      '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                ###                                            '                                                               ""                       '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               #   #                                           '                                                             """                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                   #                                           '                                                            ""                          '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                ###                                            '                                                          ""                            '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               #                                               '                                                         ""                             '                                                                      #####              '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               #                                               '                                                       ""                               '                                                                     #######             '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               #####                                           '                                                      ""                                '                                                                    #########            '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                    ""                                  '                                                                    #########            '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                  ""                                    '                                                                    #########            '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               ''''''''''''''''''''''''''''''''''''''''''''''''''""''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''#########'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''                                                 �                                                                                                                                               '                                               ""                                       '                                                                    #########            '                                                                                        '                                                                               #####     '                                                                                        '                                                 �                                                                                                                                               '                                             ""                                         '                                                                     #######             '                                                                                        '                                                                              #######    '                                                                                        '                                                 �                                                                                                                                               '                                            ""                                          '                                                                      #####              '                                                                                        '                                                                             #########   '                                                                                        '                                                 �                                                                                                                                               '                                          ""                                            '                                                                                         '                                                                                        '                                                                             #########   '                                                                                        '                                                 �                                                                                                                                               '                                         ""                                             '                                                                                         '                                                                                        '                                                                             #########   '                                                                                        '                                                 �                                                                                                                                               '                                       """                                              '                                                                                         '                                                                                        '                                                                             #########   '                                                                                        '                                                 �                                                                                                                                               '                                      ""                                                '                                                                                         '                                                                                        '                                                                             #########   '                                                                                        '                                                 �                                                                                                                                               '                                    ""                                                  '                                                                                         '                                                                                        '                                                                              #######    '                                                                                        '                                                 �                                                                                                                                               '                                  """                                                   '                                                                                         '                                                                                        '                                                                               #####     '                                                                                        '                                                 �                                                                                                                                               '                                 ""                                                     '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                               ""                                                       '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                              ""                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                            ""                                                          '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                          ""                                                            '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                        """                                                             '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                       ""                                                               '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                     ""                                                                 '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                   ""                                                                   '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                 """                                                                    '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               """""""""""""""""""                                                                      '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                 "     """                                     '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                ""    "   "                                    '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                 "        "                                    '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                 "     """                                     '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                 "    "                                        '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                 "    "                                        '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                """   """""                                    '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                 #                                             '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                ##                                             '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                 #                                             '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                 #                                             '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                 #                                             '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                 #                                             '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                ###                                            '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''#####'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                     #######                                            '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                    #########                                           '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                    #########                                           '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                    #########                                           '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                    #########                                           '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                    #########                                           '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                     #######                                            '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                      #####                                             '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                """                                            '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               "   "                                           '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               "  ""                                           '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               " " "                                           '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               ""  "                                           '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               "   "                                           '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                """                                            '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                ###                                            '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               #   #                                           '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               #  ##                                           '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               # # #                                           '                                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               ##  #                                           '           #####                                                                        '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                               #   #                                           '          #######                                                                       '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                ###                                            '         #########                                                                      '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '         #########                                                                      '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               '         #########                                                                      '                                                                                         '                                                                                        '                                                                                         '                                                                                        '                                                 �                                                                                                                                               ''''''''''#########''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''                                                 �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                          '''    '''           '''    '''           '''    '''                                      '     '''           '''    '''           '''    '''                                       '     '''           '''    '''           '''    '''                                      '       '           '''    '''           '''    '''                                       '      '''          '''    '''           '''    '''                                      '     '''           '''    '''           '''    '''   �                                                                                                                                         '   '  '   '   ''    '   '  '   '   ''    '   '  '   '                                    ''    '   '   ''    '   '  '   '   ''    '   '  '   '                                     ''    '   '   ''    '   '  '   '   ''    '   '  '   '                                    ''      ''    ''    '   '  '   '   ''    '   '  '   '                                     ''     '      ''    '   '  '   '   ''    '   '  '   '                                    ''    '   '   ''    '   '  '   '   ''    '   '  '   '  �                                                                                                                                         '  ''  '   '   ''    '  ''  '  ''   ''    '  ''  '  ''                                     '    '  ''   ''    '  ''  '  ''   ''    '  ''  '  ''                                      '        '   ''    '  ''  '  ''   ''    '  ''  '  ''                                     '     ' '    ''    '  ''  '  ''   ''    '  ''  '  ''                                      '    '       ''    '  ''  '  ''   ''    '  ''  '  ''                                     '    '   '   ''    '  ''  '  ''   ''    '  ''  '  ''  �                                                                                                                                         ' ' '   '''          ' ' '  ' ' '         ' ' '  ' ' '                                     '    ' ' '         ' ' '  ' ' '         ' ' '  ' ' '                                      '     '''          ' ' '  ' ' '         ' ' '  ' ' '                                     '    '  '          ' ' '  ' ' '         ' ' '  ' ' '                                      '    ''''          ' ' '  ' ' '         ' ' '  ' ' '                                     '     '''          ' ' '  ' ' '         ' ' '  ' ' '  �                                                                                                                                         ''  '  '   '   ''    ''  '  ''  '   ''    ''  '  ''  '                                     '    ''  '   ''    ''  '  ''  '   ''    ''  '  ''  '                                      '    '       ''    ''  '  ''  '   ''    ''  '  ''  '                                     '    '''''   ''    ''  '  ''  '   ''    ''  '  ''  '                                      '    '   '   ''    ''  '  ''  '   ''    ''  '  ''  '                                     '    '   '   ''    ''  '  ''  '   ''    ''  '  ''  '  �                                                                                                                                         '   '  '   '   ''    '   '  '   '   ''    '   '  '   '                                     '    '   '   ''    '   '  '   '   ''    '   '  '   '                                      '    '       ''    '   '  '   '   ''    '   '  '   '                                     '       '    ''    '   '  '   '   ''    '   '  '   '                                      '    '   '   ''    '   '  '   '   ''    '   '  '   '                                     '    '   '   ''    '   '  '   '   ''    '   '  '   '  �                                                                                                                                          '''    '''           '''    '''           '''    '''                                     '''    '''           '''    '''           '''    '''                                      '''   '''''          '''    '''           '''    '''                                     '''      '           '''    '''           '''    '''                                      '''    '''           '''    '''           '''    '''                                     '''    '''           '''    '''           '''    '''   �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                '''''    '                          '''            '               '                         '    '''''          '''    '''           '''    '''           '''    '''           '''    '''    '''    '''                                         '''''   '''                         '''            '               '                         '    '''''           '     '''           '''    '''           '''    '''           '''    '''    '''    '''                                                       �                                                                                                                                                  '     ''                         '   '           '               '                        ''        '         '   '  '   '   ''    '   '  '   '   ''    '   '  '   '         '   '  '   '  '   '  '   '                                          '    '   '                       '   '           '               '                        ''        '          ''    '   '   ''    '   '  '   '   ''    '   '  '   '         '   '  '   '  '   '  '   '                                                      �                                                                                                                                                  '      '           '''''         '       '''   '''''             '  '   '  ' ''            '        '         '  ''  '   '   ''    '  ''  '  ''   ''    '  ''  '  ''             '  '  ''  '  ''  '  ''                                          '        '         '''''         '       '''   '''''             '  '   '  ' ''            '        '           '    '   '   ''    '  ''  '  ''   ''    '  ''  '  ''             '  '  ''  '  ''  '  ''                                                      �                                                                                                                                                  '      '                          '''       '    '               '  '   '  ''  '           '       '          ' ' '   '''          ' ' '  ' ' '         ' ' '  ' ' '          '''   ' ' '  ' ' '  ' ' '                                          '     '''                         '''       '    '               '  '   '  ''  '           '       '            '     '''          ' ' '  ' ' '         ' ' '  ' ' '          '''   ' ' '  ' ' '  ' ' '                                                      �                                                                                                                                                  '      '           '''''             '   ''''    '               '  '   '  '   '           '      '           ''  '  '   '   ''    ''  '  ''  '   ''    ''  '  ''  '         '      ''  '  ''  '  ''  '                                          '    '             '''''             '   ''''    '               '  '   '  '   '           '      '             '    '   '   ''    ''  '  ''  '   ''    ''  '  ''  '         '      ''  '  ''  '  ''  '                                                      �                                                                                                                                                  '      '                         '   '  '   '    ' '         '   '  '  ''  '   '           '     '            '   '  '   '   ''    '   '  '   '   ''    '   '  '   '         '      '   '  '   '  '   '                                          '    '                           '   '  '   '    ' '         '   '  '  ''  '   '           '     '              '    '   '   ''    '   '  '   '   ''    '   '  '   '         '      '   '  '   '  '   '                                                      �                                                                                                                                                  '     '''                         '''    ''''     '           '''    '' '  '   '          '''   '              '''    '''           '''    '''           '''    '''          '''''   '''    '''    '''                                           '    '''''                        '''    ''''     '           '''    '' '  '   '          '''   '              '''    '''           '''    '''           '''    '''          '''''   '''    '''    '''                                                       �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                �                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                


_1023437110.bin

_1023446743.bin

_1024308874.xls
Identified

		3.928		4.171		4.171		4.171		4.171		4.171		0

		4.6		3.837		3.837		3.928		3.928		3.928

				3.74		3.74		3.837		3.837		3.837

								3.74		3.74				0

														0

														1

														2

														3

														4

														5

														6

														7

														8



Tevatron Quench Performance
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Short Sample

				Temperature		Energy

				K		GeV

		Tevatron

		peak

		nominal		4.600		0

		peak		0.000		0

		nominal				0

				3.928		1015		13.6%

				4.600		930

		Identified Limiting Magnets

		Location		Temp		GeV		#		Saver		Quench		Rank		Lattice		%/K

		D21-2		4.171		975		TB0204										12.3%

		D21-2		3.837		1015		TB0204

		D21-2		3.740		1025		TB0205

		B46-5		4.171		970		TB0413										10.8%

		B46-5		3.837		1005		TB0413

		B46-5		3.740		1015		TB0414

		E49-1C		4.171		985		N9903F										8.4%

		E49-1C		3.928		1005		N9903F										10.8%

		E49-1C		3.837		1015		N9903F										9.1%

		E49-1C		3.740		1025		N9903F

		A26-4		4.171		976		TB0958

		A26-4		3.928		1006		TB0958

		A26-4		3.837		1015		TB0958

		A26-4		3.740		1021		TB0958

		E19-4		4.171		990		TB0290

		E19-4		3.928		1020		TB0290

		E19-4		3.837		1025		TB0290
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Quench Tests

Quench Tests

Quench #

Quench Energy [GeV]

Tevatron Quench Tests
October 1999 and January 2000
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ranking

		Tevatron Higher Energy Quench Performance

		October 1999 (Starting)

		Tev
rank				Old
rank		2f P
psia		2f T
K		MTF/
Thermal
ranking		Identified
Limiting
Magnets		Correlate		Comments		Magnet
Replacements		Rag
Removal

		1		F2				11		3.927		3						1010 GeV @ 14 psia

		2		C4		23		11		3.927		1				Y		1000 GeV @ 14 psia		C42-4 (TB0214), 39-3, 43-3 (2/96)

		3		E4				11		3.927		2						1000 GeV @ 14 psia

		4		D3				11		3.927		4

		5		E1				11		3.927		7

		6		A1				11		3.927		10

		7		A4		23		11		3.927		11								A48-3 TC1135 (98)

		8		F1				11		3.927		12

		9		C3		22		11		3.927		13				P				C29-2 (TB0958) (3/97)

		10		C2				11		3.927		14

		11		B3				11		3.927		16						B37/38 N2 rag

		12		F3				11		3.927		18										2f F38-1a (8/96)

		13		D2		21		11		3.927		19				Y		D21-2 TB0204		D27-2 TB0208 (98)

		14		A2		22		11		3.927		20								A28-4 TB0317 (98)

		15		A3		20		11		3.927		22								A34-2 TC0412 (98)

		16		E3		20		11		3.927		24				P				E37-4 (TC0525) (3/97)		2f E33-5, E36-3, E36-5 (3/97)

		17		D1				10		3.837		5						990 GeV @ 14 psia

		18		E2		24		10		3.837		6				P		990 GeV @ 14 psia		E24-2 (TC0504) (4/96)		N2 E25-2 (4/96)

		19		F4				10		3.837		8

		20		C1				10		3.837		15

		21		B1		24		10		3.837		17				P				B18-4 TC1052 (8/96)		2f B12-4/5 (2/95), B14-5, B18-4 (8/96)

		22		B2				10		3.837		21

		23		B4				9		3.740		23				Y		B45/46 2f rag

		24		D4				8		3.636		9										2f D48-2/3 (5/97)

		Tevatron Higher Energy Quench Performance

		October 1999 (Ending)

		Tev
rank				Old
rank		2f P
psia		2f T
K		MTF/
Thermal
ranking		Identified
Limiting
Magnets		Correlate		Comments		Magnet
Replacements		Rag
Removal

		1		F2				10		3.837		3						1010 GeV @ 14 psia

		2		C4		23		10		3.837		1				Y		1000 GeV @ 14 psia		C42-4 (TB0214), 39-3, 43-3 (2/96)

		3		D3				10		3.837		4

		4		E1				10		3.837		7

		5		A1				10		3.837		10

		6		A4		23		10		3.837		11								A48-3 TC1135 (98)

		7		F1				10		3.837		12

		8		C3		22		10		3.837		13				P				C29-2 (TB0958) (3/97)

		9		C2				10		3.837		14

		10		B3				10		3.837		16						B37/38 N2 rag

		11		F3				10		3.837		18										2f F38-1a (8/96)

		12		A3		20		10		3.837		22								A34-2 TC0412 (98)

		13		E3		20		10		3.837		24				P				E37-4 (TC0525) (3/97)		2f E33-5, E36-3, E36-5 (3/97)

		14		D1				9		3.740		5						990 GeV @ 14 psia

		15		E2		24		9		3.740		6				P		990 GeV @ 14 psia		E24-2 (TC0504) (4/96)		N2 E25-2 (4/96)

		16		D4				9		3.740		9										2f D48-2/3 (5/97)

		17		C1				9		3.740		15

		18		F4				9		3.740		8

		19		A2		22		9		3.740		20								A28-4 TB0317 (98)

		20		B2				9		3.740		21

		21		B1		24		9		3.740		17				P				B18-4 TC1052 (8/96)		2f B12-4/5 (2/95), B14-5, B18-4 (8/96)

		22		E4				8		3.636		2		E49-1 (N9903F)				985 GeV @ 14 psia, 1000 GeV @ 14 psia

		23		D2		21		8		3.636		19		D21-2 (TB0204)		Y		975 GeV @ 14 psia		D27-2 TB0208 (98)

		24		B4				8		3.636		23		B46-5 (TB0413)		Y		970 GeV @ 14 psia, B45/46 2f rag?

		Tevatron Higher Energy Quench Performance

		January 2000 (Starting)

		Tev
rank				Old
rank		2f P
psia		2f T
K		MTF/
Thermal
ranking		Identified
Limiting
Magnets		Correlate		Comments		Magnet
Replacements		Rag
Removal

		1		F2				11		3.927		3						1010 GeV @ 14 psia

		2		C4		23		11		3.927		1				Y		1000 GeV @ 14 psia		C42-4 (TB0214), 39-3, 43-3 (2/96)

		3		D3				11		3.927		4

		4		E1				11		3.927		7

		5		A1				11		3.927		10

		6		A4		23		11		3.927		11								A48-3 TC1135 (98)

		7		F1				11		3.927		12

		8		C3		22		11		3.927		13				P				C29-2 (TB0958) (3/97)

		9		C2				11		3.927		14

		10		B3				11		3.927		16						B37/38 N2 rag

		11		F3				11		3.927		18										2f F38-1a (8/96)

		12		A3		20		11		3.927		22								A34-2 TC0412 (98)

		13		E3		20		11		3.927		24				P				E37-4 (TC0525) (3/97)		2f E33-5, E36-3, E36-5 (3/97)

		14		D1				10		3.837		5						990 GeV @ 14 psia

		15		E2		24		10		3.837		6				P		990 GeV @ 14 psia		E24-2 (TC0504) (4/96)		N2 E25-2 (4/96)

		16		D4				10		3.837		9										2f D48-2/3 (5/97)

		17		C1				10		3.837		15

		18		F4				10		3.837		8

		19		A2		22		10		3.837		20								A28-4 TB0317 (98)

		20		B2				10		3.837		21

		21		B1		24		10		3.837		17				P				B18-4 TC1052 (8/96)		2f B12-4/5 (2/95), B14-5, B18-4 (8/96)

		22		E4				9		3.740		2		E49-1 (N9903F)				985 GeV @ 14 psia, 1000 GeV @ 14 psia

		23		D2		21		9		3.740		19		D21-2 (TB0204)		Y		975 GeV @ 14 psia		D27-2 TB0208 (98)

		24		B4				9		3.740		23		B46-5 (TB0413)		Y		970 GeV @ 14 psia, B45/46 2f rag?

		Tevatron Higher Energy Quench Performance

		January 2000 (Ending)

		Tev
rank				Old
rank		2f P
psia		2f T
K		MTF/
Thermal
ranking		Identified
Limiting
Magnets		Correlate		Comments		Magnet
Replacements		Rag
Removal

		1		F2		1		11		3.927		3						1010 GeV @ 14 psia

		2		C4		2		11		3.927		1				Y		1000 GeV @ 14 psia		C42-4 (TB0214), 39-3, 43-3 (2/96)

		3		A4		6		11		3.927		11								A48-3 TC1135 (98)

		4		F1		7		11		3.927		12

		5		C3		8		11		3.927		13				P				C29-2 (TB0958) (3/97)

		6		B3		10		11		3.927		16						B37/38 N2 rag

		7		E3		13		11		3.927		24				P				E37-4 (TC0525) (3/97)		2f E33-5, E36-3, E36-5 (3/97)

		8		D3		3		10		3.837		4

		9		C2		9		10		3.837		14

		10		A3		12		10		3.837		22								A34-2 TC0412 (98)

		11		F3		11		10		3.837		18										2f F38-1a (8/96)

		12		A1		5		10		3.837		10

		13		D1		14		10		3.837		5						990 GeV @ 14 psia

		14		E2		15		10		3.837		6				P		990 GeV @ 14 psia		E24-2 (TC0504) (4/96)		N2 E25-2 (4/96)

		15		C1		17		10		3.837		15

		16		F4		18		10		3.837		8

		17		B2		20		10		3.837		21

		18		B1		21		10		3.837		17				P				B18-4 TC1052 (8/96)		2f B12-4/5 (2/95), B14-5, B18-4 (8/96)

		19		D4		16		9		3.740		9										2f D48-2/3 (5/97)

		20		E1		4		9		3.740		7		E19-4 (TB0290)				990 GeV @ 14 psia

		21		E4		22		8		3.636		2		E49-1 (N9903F)				985 GeV @ 14 psia, 1000 GeV @ 14 psia

		22		A2		19		8		3.636		20		A26-4 (TB0958)				980 GeV @ 14 psia		A28-4 TB0317 (98)

		23		D2		23		8		3.636		19		D21-2 (TB0204)		Y		975 GeV @ 14 psia		D27-2 TB0208 (98)

		24		B4		24		8		3.636		23		B46-5 (TB0413)		Y		970 GeV @ 14 psia, B45/46 2f rag?





Settings

				Power Test Quench Log

				October 1999 and January 2000

				#				A1		A2		A3		A4		B1		B2		B3		B4		C1		C2		C3		C4		D1		D2		D3		D4		E1		E2		E3		E4		F1		F2		F3		F4

				1		PI11		11		11		11		11		10		10		11		9		10		11		11		11		10		11		11		8		11		10		11		11		11		11		11		10

						EVUH		40		55		54		39		61		55		53		55		51		31		53		52		55		53		54		50		56		50		52		55		53		57		53		51

						EVDH		52		65		54		57		51		55		53		50		52		54		54		58		53		53		53		50		56		55		51		46		54		54		56		57

				2		PI11

						EVUH

						EVDH

				3		PI11

						EVUH

						EVDH

				4		PI11

						EVUH

						EVDH

				5		PI11

						EVUH

						EVDH

				6		PI11

						EVUH

						EVDH

				7		PI11

						EVUH

						EVDH

				8		PI11

						EVUH

						EVDH

				9		PI11

						EVUH

						EVDH

				10		PI11

						EVUH

						EVDH

				11		PI11		11		11		11		11		10		10		11		9		10		11		11		11		10		11		11		8		11		10		11		11		11		11		11		10

						EVUH		40		55		54		39		61		55		53		55		51		31		53		52		55		53		54		50		56		50		52		55		53		57		53		51

						EVDH		52		65		54		57		51		55		53		50		52		54		54		58		53		53		53		50		56		55		51		46		54		54		56		57

				12		PI11																												10

						EVUH

						EVDH

				13		PI11

						EVUH

						EVDH

				14		PI11				10

						EVUH

						EVDH

				15		PI11

						EVUH

						EVDH

				16		PI11

						EVUH

						EVDH

				17		PI11

						EVUH				54

						EVDH				57

				18		PI11																10																10

						EVUH																																51

						EVDH																																51

				19		PI11

						EVUH

						EVDH

				20		PI11																9

						EVUH

						EVDH

				21		PI11		11		10		11		11		10		10		11		9		10		11		11		11		10		10		11		10		11		10		11		10		11		11		11		10

						EVUH		40		54		54		39		61		55		53		55		51		31		53		52		55		53		54		51		56		50		52		55		53		57		53		51

						EVDH		52		57		54		57		51		55		53		50		52		54		54		58		53		53		53		51		56		55		51		46		54		54		56		57

				22		PI11

						EVUH

						EVDH

				23		PI11

						EVUH

						EVDH

				24		PI11

						EVUH

						EVDH

				25		PI11

						EVUH

						EVDH

				26		PI11																												14

						EVUH																												55

						EVDH																												55

				27		PI11																14												9

						EVUH																57												53

						EVDH																52												53

				28		PI11																14

						EVUH																57

						EVDH																52

				29		PI11																9

						EVUH																55

						EVDH																50

				30		PI11

						EVUH

						EVDH

				31		PI11		10		9		10		10		9		9		10		8		9		10		10		10		9		8		10		9		10		9		10		14		10		10		10		9

						EVUH		40		54		54		38		60		55		53		55		51		31		53		52		55		52		54		51		56		50		52		57		53		57		53		51

						EVDH		52		56		54		56		50		55		53		50		52		54		54		58		53		53		53		51		56		55		51		48		54		54		56		57

				32		PI11																																								8

						EVUH																																								54

						EVDH																																								45

				33		PI11

						EVUH

						EVDH

				34		PI11		10		9		10		10		9		9		10		8		9		10		10		10		9		8		10		9		10		9		10		8		10		10		10		9

						EVUH		40		54		54		38		60		55		53		55		51		31		53		52		55		52		54		51		56		50		52		54		53		57		53		51

						EVDH		52		56		54		56		50		55		53		50		52		54		54		58		53		53		53		51		56		55		51		45		54		54		56		57

				35		PI11		11		10		11		11		10		10		11		9		10		11		11		11		10		9		11		10		11		10		11		9		11		11		11		10

						EVUH		40		54		54		39		61		55		53		55		51		31		53		52		55		53		54		51		56		50		52		55		53		57		53		51

						EVDH		52		57		54		57		51		55		53		50		52		54		54		58		53		53		53		51		56		55		51		46		54		54		56		57

				36		PI11

						EVUH

						EVDH

				37		PI11																																9

						EVUH

						EVDH

				38		PI11																																										10

						EVUH

						EVDH

				39		PI11

						EVUH

						EVDH

				40		PI11																																10										11

						EVUH

						EVDH

				41		PI11				9

						EVUH

						EVDH

				42		PI11		10

						EVUH

						EVDH

				43		PI11																8

						EVUH

						EVDH

				44		PI11																																		10

						EVUH

						EVDH

				45		PI11																																														10

						EVUH																																														53

						EVDH																																														54

				46		PI11						10

						EVUH

						EVDH

				47		PI11				8

						EVUH

						EVDH

				48		PI11																				10

						EVUH				53

						EVDH				56

				49		PI11																												8

						EVUH

						EVDH

				50		PI11																														10

						EVUH

						EVDH

				51		PI11		10		8		10		11		10		10		11		8		10		10		11		11		10		8		10		10		9		10		11		9		11		11		10		10

						EVUH		40		53		54		39		61		55		53		55		51		31		53		52		55		53		54		51		56		50		52		55		53		57		53		51

						EVDH		52		56		54		57		51		55		53		50		52		54		54		58		53		53		53		51		56		55		51		46		54		54		54		57

				52		PI11																																								8

						EVUH

						EVDH

				53		PI11				14																												9

						EVUH				56

						EVDH				59

				54		PI11				8																														14

						EVUH				53																														56

						EVDH				56																														56

				55		PI11																																		14

						EVUH																																		57

						EVDH																																		56

				56		PI11																																		9

						EVUH																																		56

						EVDH																																		56

				57		PI11

						EVUH

						EVDH

				58		PI11

						EVUH

						EVDH

				59		PI11

						EVUH

						EVDH

				60		PI11

						EVUH

						EVDH
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Best Tevatron Quench Performance
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Tevatron Quench Tests
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Tev Data

				Power Test Quench Log

				October 1999 and January 2000

												E		I		QPM		MIITS		2ø		2ø		Detect		cycle		rate		flattop		Cycle

				#		Date		Time		Cell		GeV		amps		file		Mamp2-s		psia		K		Cycles		sec		GeV/s		sec		Location		Comment

				0						4.5K		930		4129.2						20.0		4.566

				1		Oct 18		5:02		C13U		948		4209		38				10.0		3.837		3.5		200		28		23		37.49 s into super cycle		On second 950 GeV ramp just before flattop. Added vacuum pump B14.

				2		Oct 18		7:50		B13L		948		4209		118				10.0		3.837		2.5		200		28		23		37.24 s into super cycle		On second 950 GeV ramp just before flattop. Added vacuum pump B14.

				3		Oct 18		12:11		A32L		964		4280		70				11.0		3.928		3.5		200		24		23		42.9 s into super cycle		On second 975 GeV ramp just before flattop.

				4		Oct 18		14:58		D26L		980		4351		37				11.0		3.928		3.5		200		24		23		50.8 s into super cycle		A third way through flattop on first 980 GeV ramp.

				5		Oct 18		17:50		A26L		985		4373		61				11.0		3.928		1.5		200		24		23		44.14 s into super cycle		Start of flattop on first ramp.

				6		Oct 18		20:20		E26U		990		4396		88				10.0		3.837		2.5		200		24		23		44.02 s into super cycle		Start of flattop on first ramp.

				7		Oct 19		6:22		C34U		1000		4440		38				11.0		3.928		2.5		200		24		23		44.66 s into super cycle		Start of flattop on first ramp.

				8		Oct 19		11:49		D22L		1000		4440		38				11.0		3.928		2.5		200		24		23		65 s into super cycle		End of flattop on second ramp

				9		Oct 19		14:21		E19L		1001		4444		137				11.0		3.928		3.5		200		24		23		45 s into super cycle		Before flattop on first 1005 GeV ramp

				10		Oct 19		21:59		D22L		1005		4462		39				11.0		3.928		2.5		200		24		23		59.92 s into super cycle		Well into flattop on first 1005 GeV ramp

				11		Oct 20		0:40		D22L		1005		4462		40				11.0		3.928		2.5		200		24		23		58.15 s into super cycle		Well into flattop on first 1005 GeV ramp

				12		Oct 20		8:41		C36L		990		4396		39				11.0		3.928		2.5		200		24		23		45.36 s into super cycle		Just into flattop of first 990 GeV ramp

				13		Oct 20		15:42		A26L		1006		4467		62				11.0		3.928		4.5		200		24		23		44.9 s into super cycle		Before flattop on first 1010 GeV ramp

				14		Oct 20		19:49		F48L		1005		4462		72				10.0		3.837		5.0		200		24		23		52.21 s into super cycle		Well into flattop on second 1005 GeV ramp

				15		Oct 21		5:20		F46U		1010		4484		73				10.0		3.837		4.5		200		24		23		46.75 s into super cycle		Just into flattop on first 1010 GeV ramp

				16		Oct 21		8:10		A28L		1005		4462		63				10.0		3.837		2.5		200		24		23		44.98 s into super cycle		Start of flattop on first ramp.

				17		Oct 21		12:35		E48L		1010		4484		70				11.0		3.928		2.5		200		24		23				End of flattop of first 1010 GeV ramp

				18		Oct 21		17:15		B42L		1005		4462		111				10.0		3.837		1.5		200		24		23		60.5 s into super cycle		Well into flattop on first 1005 GeV ramp

				19		Oct 21		19:02		B46L		1005		4462		112				10.0		3.837		1.5		200		24		23		66.43 s into super cycle		Well into flattop on first 1005 GeV ramp

				20		Oct 21		23:42		E48L		1005		4462		72				11.0		3.928		2.5		200		24		23		68.4 s into super cycle		Well into flattop on first 1005 GeV ramp

				21		Oct 22		3:05		B15L		1015		4507		120				10.0		3.837		1.5		200		24		23		45.2 s into super cycle		Just before flattop on first 1015 GeV ramp

				22		Oct 22		6:28		D36U		1015		4507		27				11.0		3.928		1.5		200		24		23		45.39 s into super cycle		Just before flattop on first 1015 GeV ramp

				23		Oct 22		23:30		D22L		1015		4507		41				10.0		3.837		2.5		200		24		23		53.24 s into super cycle		Well into flattop on first 1015 GeV ramp

				24		Oct 23		4:03		B22L		1015		4507		54				10.0		3.837		2.5		200		24		23		47.38 s into super cycle		Into flattop of first 1015 GeV ramp

				25		Oct 23		7:32		D22L		1015		4507		42				10.0		3.837		2.5		200		24		23		58.67 s into super cycle		Well into flattop on first 1015 GeV ramp

				26		Oct 23		13:32		D22L		975		4329		43				14.0		4.171		1.5		200		24		23		56 s into super cycle		Well into flattop on first 975 GeV ramp
D21-2 (TB0204)

				27		Oct 23		18:32		B46L		970		4307		113				14.0		4.171		1.5		200		24		23		60.87 s into super cycle		Well into flattop on first 970 GeV ramp

				28		Oct 25		23:57		B46L		970		4307		114				14.0		4.171		1.5		200		24		23		60.62 s into super cycle		Well into flattop on first 970 GeV ramp
B46-5 (TB0413)

																QX 26

				29		Oct 26		3:26		E19L		1015		4507		138				11.0		3.928		1.5		200		24		23		65.04 s into super cycle		End of flattop of first 1015 GeV ramp

				30		Oct 26		6:37		E48L		1015		4507		73				10.0		3.837		2.5		200		24		23		65.64 s into super cycle		End of flattop of first 1015 GeV ramp
Parasitic quench at E19L

																139

				31		Oct 27		0:35		E48L		985		4373		74				14.0		4.171		2.5		200		24		23		67.6 s into super cycle		End of flattop of first 985 GeV ramp
E49-1C (N9903F)

				32		Oct 27		5:27		B15L		1020		4529		121				9.0		3.740		2.5		200		24		23		58.43 s into super cycle		Well into flattop on first 1020 GeV ramp

				33		Oct 28		2:10		C36L		1022		4538		40				10.0		3.837		2.5		200		24		23		45.76 s into super cycle		Just before flattop on first 1025 GeV ramp

				34		Oct 28		5:39		D46L		1022		4538		25				9.0		3.740		2.5		200		24		23		45.81 s into super cycle		Just before flattop on first 1025 GeV ramp

				35		Jan 21		16:06		D46U		1000		4440		30				10.0		3.837		3.5		200		24		23		44.65 s into super cycle		Before flattop on third 1005 GeV ramp
(Using faster procedure)

				36		Jan 21		17:57		D46U		990		4396		31				10.0		3.837		3.5		200		24		23		44.08 s into super cycle		Before flattop on first 1000 GeV ramp
(Using faster procedure)

				37		Jan 22		4:24		F15U		1000		4440		97				11.0		3.928		6.5		200		24		23		45.1 s into super cycle		Just into flattop on 1000 GeV ramp
(Using faster procedure)

				38		Jan 22		7:44		B22L		1000		4440		56				10.0		3.837		1.5		200		24		23		45.8 s into super cycle		Just into flattop on third 1000 GeV ramp
(Using faster procedure)

				39		Jan 22		10:50		A26L		1015		4507		67				10.0		3.837		2.0		200		24		23		45.51 s into super cycle		Just into flattop on first 1015 GeV ramp
(Returned to normal procedure)

				40		Jan 22		15:15		A26L		975		4329		68				10.0		3.837		1.5		200		24		23		43.96 s into super cycle		Just into flattop on second 975 GeV ramp
(Due to cold compressor trip)

				41		Jan 23		1:50		A13U		1020		4529		166				11.0		3.928		3.5		200		24		23		49.1 s into super cycle		Into flattop on first 1020 GeV ramp

				42		Jan 23		5:38		B46L		1015		4507		119				9.0		3.740		2.5		200		24		23		69.64 s into super cycle		Coming out of flattop on first 1015 GeV ramp

				43		Jan 23		8:47		E19L		1020		4529		140				11.0		3.928		1.5		200		24		23		55.6 s into super cycle		Middle of flattop on first 1020 GeV ramp

				44		Jan 23		13:16		F38L		1020		4529		45				11.0		3.928		2.5		200		24		23		58.13 s into super cycle		Middle of flattop on first 1020 GeV ramp

				45		Jan 23		16:52		A34L		1015		4507		73				11.0		3.928		2.5		200		24		23		69.59 s into super cycle		Coming down from first 1020 GeV ramp

				46		Jan 24		0:43		A26L		1021		4533		69				9.0		3.740		5.5		200		24		23		45.55 s into super cycle		On the way up to the first 1025 GeV ramp

				47		Jan 24		7:41		C26L		1025		4551		49				11.0		3.928		3.5		200		24		23		47.18 s into super cycle		Into flattop on first 1025 GeV ramp

				48		Jan 24		11:12		D22L		1025		4551		44				9.0		3.740		1.5		200		24		23		59.97 s into super cycle		Two-thirds into flattop on first 1025 GeV ramp

				49		Jan 24		14:51		D36L		1025		4551		32				11.0		3.928		2.5		200		24		23		60 s into super cycle		Well into flattop on first 1025 GeV ramp

				50		Jan 24		20:40		E19L		1025		4551		141				10.0		3.837		2.5		200		24		23		62.59 s into super cycle		Two-thirds into flattop on first 1025 GeV ramp

				51		Jan 25		0:32		E48L		1025		4551		75				9.0		3.740		2.0		200		24		23		69.4 s into super cycle		End of flattop on second 1025 GeV ramp

				52		Jan 25		5:31		D46L		1025		4551		31				10.0		3.837		2.5		200		24		23		47.88 s into super cycle		Into flattop on first 1025 GeV ramp

				53		Jan 25		22:30		A26L		980		4351		71				14.0		4.171		2.5		200		24		23		43.6 s into super cycle		Just into flattop on first 980 GeV ramp
A26-4 (TB0958)

				54		Jan 26		3:55		E13L		990		4396		142				14.0		4.171		2.0		200		24		23		59.1 s into super cycle		Two-thirds into flattop on first 990 GeV ramp. Wrong cell for PDQ.

																QX 28

				55		Jan 26		8:01		E19L		990		4396		144				14.0		4.171		1.5		200		24		23		58.6 s into super cycle		Into flattop on first 990 GeV ramp
E19-4 (TB0290)

																QX 29

				56		Jan 26		17:40		E48L		1015		4507		76				8.0		3.635		1.5		200		24		23		118.5 s into super cycle		Stored at 1015 GeV for 95 seconds

				57		Jan 26		21:38		E48U		1010		4484		77				8.0		3.635		1.5		200		24		23		45 s into super cycle		Before flattop on 1015 GeV ramp
Refrigerator pumpdown was not complete.

				58		Jan 27		13:51				1000		4440																				Store at 1000 GeV. Tripped off after 3 minutes due to F2 lead 1 (ds)

				59		Jan 27		14:31				1000		4440																				Store at 1000 GeV. Tripped off after 30 minutes due to E2 lead 0 (us)

				60										0
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Recovery

				Power Test Quench Log

				October 1999 and January 2000

																						Cold										Differential Times

																Before				Peak		Comp.		Dumped		Thermal		After				Quench		Pump		Thermal		Total

												E		I		2ø		2ø		T		On		Down		Recovery		2ø		2ø		Recovery		Down		Recovery		Time

				#		Date		Time		Cell		GeV		amps		psia		K		K		Time		Time		Time		psia		K		Dt		Dt		Dt		Dt		Comment

				0

				1		Oct 18		05:02		C13U		948		4209		10.0		3.837		33		6:31		7:40		7:50		10.0		3.837		1:29		1:09		0:10		2:48

										0		0

				2		Oct 18		07:50		B13L		948		4209		10.0		3.837		22		9:19		10:50		11:00		10.0		3.837		1:29		1:31		0:10		3:10

										0		0

				3		Oct 18		12:11		A32L		964		4280		11.0		3.928		45		13:42		14:09		14:15		11.0		3.928		1:31		0:27		0:06		2:04

										0		0

				4		Oct 18		14:58		D26L		980		4351		11.0		3.928		26		16:11		16:35		16:42		11.0		3.928		1:13		0:24		0:07		1:44

										0		0

				5		Oct 18		17:50		A26L		985		4373		11.0		3.928		36		18:45		19:15		19:25		11.0		3.928		0:55		0:30		0:10		1:35

										0		0

				6		Oct 18		20:20		E26U		990		4396		10.0		3.837										10.0		3.837										Kautzky valve change

										0		0

				7		Oct 19		06:22		C34U		1000		4440		11.0		3.928		26		9:47		10:17		10:25		11.0		3.928		3:25		0:30		0:08		4:03

										0		0

				8		Oct 19		11:49		D22L		1000		4440		11.0		3.928		48		12:44		13:08		13:15		11.0		3.928		0:55		0:24		0:07		1:26

										0		0

				9		Oct 19		14:21		E19L		1001		4444		11.0		3.928		40		15:45		16:19		16:30		11.0		3.928		1:24		0:34		0:11		2:09

										0		0

				10		Oct 19		21:59		D22L		1005		4462		11.0		3.928		47		22:43		23:07		23:15		11.0		3.928		0:44		0:24		0:08		1:16

										0		0

				11		Oct 20		00:40		D22L		1005		4462		11.0		3.928		48		2:43		3:11		3:20		10.0		3.837		2:03		0:28		0:09		2:40

										0		0

				12		Oct 20		08:41		C36L		990		4396		11.0		3.928		39		10:22		10:48		10:55		11.0		3.928		1:41		0:26		0:07		2:14

										0		0

				13		Oct 20		15:42		A26L		1006		4467		11.0		3.928		39		16:51		18:21		18:25		10.0		3.837		1:09		1:30		0:04		2:43

										0		0

				14		Oct 20		19:49		F48L		1005		4462		10.0		3.837										10.0		3.837

										0		0

				15		Oct 21		05:20		F46U		1010		4484		10.0		3.837		40		6:20		6:48		6:57		10.0		3.837		1:00		0:28		0:09		1:37

										0		0

				16		Oct 21		08:10		A28L		1005		4462		10.0		3.837		37		9:25		10:50		10:58		10.0		3.837		1:15		1:25		0:08		2:48

										0		0

				17		Oct 21		12:35		E48L		1010		4484		11.0		3.928		30		14:12		14:33		14:40		11.0		3.928		1:37		0:21		0:07		2:05

										0		0

				18		Oct 21		17:15		B42L		1005		4462		10.0		3.837		35		18:59		19:36		19:45		10.0		3.837		1:44		0:37		0:09		2:30

										0		0

				19		Oct 21		19:02		B46L		1005		4462		10.0		3.837		35		21:42		22:14		22:23		9.0		3.740		2:40		0:32		0:09		3:21

										0		0

				20		Oct 21		23:42		E48L		1005		4462		11.0		3.928		31		0:47		1:21		1:27		10.0		3.837		1:05		0:34		0:06		1:45

										0		0

				21		Oct 22		03:05		B15L		1015		4507		10.0		3.837		24		4:09		4:47		4:52		10.0		3.837		1:04		0:38		0:05		1:47

										0		0

				22		Oct 22		06:28		D36U		1015		4507		11.0		3.928										11.0		3.928										Kautzky valve change

										0		0

				23		Oct 22		23:30		D22L		1015		4507		10.0		3.837		50		1:51		2:18		2:22		10.0		3.837		2:21		0:27		0:04		2:52

										0		0

				24		Oct 23		04:03		B22L		1015		4507		10.0		3.837		56		5:21		5:48		5:58		10.0		3.837		1:18		0:27		0:10		1:55

										0		0

				25		Oct 23		07:32		D22L		1015		4507		10.0		3.837		52		8:39		8:52		9:00		14.0		4.171		1:07		0:13		0:08		1:28

										0		0

				26		Oct 23		13:32		D22L		975		4329		14.0		4.171		45		14:32		15:02		15:11		9.0		3.740		1:00		0:30		0:09		1:39

										0		0

				27		Oct 23		18:32		B46L		970		4307		14.0		4.171										14.0		4.171										Kautzky valve change

										0		0

				28		Oct 25		23:57		B46L		970		4307		14.0		4.171		33		1:22		1:52		2:00		9.0		3.740		1:25		0:30		0:08		2:03

										0		0

				29		Oct 26		03:26		E19L		1015		4507		11.0		3.928		38		4:41		5:26		5:40		11.0		3.928		1:15		0:45		0:14		2:14

										0		0

				30		Oct 26		06:37		E48L		1015		4507		11.0		3.928		31		10:45		11:10		11:15		14.0		4.171		4:08		0:25		0:05		4:38		E19L parasitic quench

										E19L		0		4500						37		9:33		10:17		10:30		10.0		3.837		2:56		0:44		0:13		3:53

				31		Oct 27		00:35		E48L		985		4373		14.0		4.171		29		3:36		4:19		4:30		8.0		3.635		3:01		0:43		0:11		3:55

										0		0

				32		Oct 27		05:27		B15L		1020		4529		9.0		3.740		26		7:12		8:15		8:20		9.0		3.740		1:45		1:03		0:05		2:53

										0		0

				33		Oct 28		02:10		C36L		1022		4538		10.0		3.837		36		3:47		4:18		4:25		10.0		3.837		1:37		0:31		0:07		2:15

										0		0

				34		Oct 28		05:39		D46L		1022		4538		9.0		3.740										9.0		3.740										Power outage

										0		0

				35										0

				36										0

				37										0

				38										0

				39										0

				40										0

				41										0

				42										0

				43										0

				44										0

				45										0

				46										0

				47										0

				48										0

				49										0

				50										0

				51										0

				52										0

				53										0

				54										0

				55										0

				56										0

				57										0

				58										0

				59										0

				60										0

																														Averages		1:40		0:38				2:27

																														Minimum		0:44		0:13				1:16
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