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

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












 
— 
— 
— 

 
— 
— 
— 
— 

 
— 
— 
— 

www­d0.fnal.gov/Run2Physics/WWW/results/b.htm www­cdf.fnal.gov/physics/new/bottom/bottom.html
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

f i x 1p

f j x 2p
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Hard Scatter
● perturb vs.
  non­pert QCD

Hadronization
● fragmentation
● hadron properties
● QCD models

Decay
● QCD models
● EW symmetry breaking
  & CP­violation
● New Physics
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

Tracking: Si, Sci­Fi & SolenoidU­LAr Cal

Muon Syst & Toroidsshielding

Important at the Tevatron
• Triggering • Leptons: BR(Bl X) ~ 11%
• Tracking/Vertexing: L ~ O(1 mm) •  / K Separation: CDF

CDF

DØ

Data Samples
~3.0 fb­1 delivered
~2.5 fb­1 recorded

1.3 fb­1 results
(one result w/ 2 fb­1 !)

Production LEP B­Factories Tevatron LHCb
ECM=91 GeV (4S) (in accept) (in accept)

0.35 Hz 20 Hz 6 kHz 50 kHzApprox b b  rate
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

Level 1 Level 2

Level 3
DAQ

Storage
Data In

1.7 MHz
CDF 30 kHz 1 kHz

~100 Hz

3 Level Trigger Systems

Trigger CDF DØ
2­Track PT(trk)>2.0 GeV —

0.12<d0<1 mm
PT>5.5 GeV

l + Displ Trk Pt
l>4, Pt

trk>2 GeV —
0.12<d0<1 mm

1­Muon — PT>3,4,5 GeV or
PT>5 GeV & d0/(d0)>3
(luminosity dependent)

2­Muon PT('s)>1.5 GeV PT('s)>2.0 GeV

1.7 MHz
2 kHz 1 kHz

Muons Coverage Shielding
 DØ || < 2.0 12­18 I

 CDF || < 1.0 >5 I

DØ

readout pipelines
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

2
­

2­Track Mass Resolution

Y(1S)+­

Bs+­

J/+­
K+K­

CDF: Bs (3) Ds (<> = 26 m)

Bs Lifetime

ms = 17 ps­1

Exp B Radii [cm] <Space Pts>
CDF 1.4 T 1.5 – 137 < 2.0 >100
D0 2.0 T 2.8 – 52 < 3.0 20

1.7 w/ Layer 0

|| Range

DØ: Bs   Ds X
(pseudo) Proper Time Resolution

ALEPH: well meas Bshad

25% gain in proper time resolution

CDF: Bs  l Ds X (<> = 45 m)
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

CDF II (740 pb­1)

FONLL Pred

B  J/ K+

NLO Pred

Data: CDF 5.8 pb­1  GM­VFN Pred: Kniehl, et al

D0 D+

Kniehl, et al, PRL 96, 012001 (2006)

Q

Q

Flavor Creation Q
Q

qq

Flavor Excitation Q
Q

Gluon Splitting

D0  D*–

D+  D*–









– 

– 
– 
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
  

Color Singlet Color Octet (NRQCD) Pomeron­Inspired (new)
[Braaten & Flemming] [Khoze, et al, EPJ C39 (2005)]

total x­sect x10–50 too low agrees at hi­pT adjustable
pol. (hi­pT) ~none transverse (>0) longitudinal (<0)
J/ source c  J/ prompt prompt

CD
F 

Ru
n 

I v
s 

CS
M

CDF Run I vs COM

J/ pol vs pT
J/x­sect vs pT


–  

–  


c2


c1

=0.75±0.03±0.03±0.04BR 

J/

' c2 / c1

CDF (1.1 fb­1)

spin counting  5/3
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



– 

DØ: B




CDF: b

(1st observation)

DØ prelim
BR(BsDs1X)

CDF prelim
(*)± Masses

N(Ds1) = 43.8±8.3
M(Ds1) = 2535.7±0.6±0.5 MeV

(PDG06: 2535.34±0.31 MeV)

Nb
=29

−12−3
125

Nb
∗=74

−16−6
1710

Nb
−=60

−14−4
158

Nb
∗−=74

−17−5
1816

see talk by
J. Pursley
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

B** States Bs
** States

Theory
Matsuki, et al, hep­ph/0605019

not observed by DØ
pred. to be below B* K threshold
if DØ M(B**) is correct

B** : 1st State Separation Bs
** : 1st Evidence

DØ

CDF prelim

B*h Bh, B*h

Orbitally Excited B Mesons DØ prelim

CDF prelim

Bs2
*Bs1B1
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
 B­Hadron Lifetimes
(w.r.t. B0 Lifetime)

B­Hadron Masses
(w.r.t. World Ave)

Bs

Bc

b

B+/B0

Tevatron meas's
dominant for

heavy B­Hadrons

competitive w/
B­Factories

for B+/B0

testbed for lattice calc's

* preliminary
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



D++–+

D0+–

B++–K+

B0+–K*0

B0+–

Bs+–

Bs+–

1st DØ result
using Layer­0 Data !


– 

● 
● 

– 


– 

– 
● B(Bs+–tan6(4) inMSSM (2HDM)
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FCNC Results

2.3 signal seen by CDF
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





–  
–  





i d
dt ∣B0t  〉
∣ B0t  〉=M−i 

2 ∣B0t  〉
∣ B0t  〉

∣BH ,L 〉 =p∣B0 〉±q∣ B0 〉

∣Bodd ,even 〉=∣B
0 〉±∣ B0 〉

m=M H−M L~2∣M 12∣

CP=even−odd~2∣12∣

s=L−H=CP coss

md

ms

=
M Bd

M Bs

f Bd
2 BBd

f Bs
2 BBs

∣V td

V ts
∣
2

s

ms

=O mb
2

m t
2  (QCD) s~0.25o

sens. to NP
not sens. to NP

very sens. to NP
(s = ­0.5 – ­0.8 in 4­gen models) 
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


DØ Prelim: Combined – 1 fb­1

17 < ms < 21 ps­1 (90% CL)

<D2>
Exp Mode Sample OST SST Sens [ps­1]
ALEPH Hadronic 28.5 27% 13.6
DØ l Ds(K*K,K0

s
 K) 43,000 2.5% 16.5

CDF l Ds (all) 61,500 1.8% 4.8% 19.3
Ds(K*K,3) (3) 8,700 1.8% 3.7% 30.7

90% CL

CDF: Combined – 1 fb­1

ms = 17.77 ± 0.10 ± 0.07 ps­1
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∣V td

V ts
∣ = 0.2060±0.0007 exp

−0.0060
0.0081 theor = M Bs

M Bd

f Bs
2 BBs

f Bd
2 BBd

md

ms

±3.4%

±0.5%

±0.3%
CDF Measurement

M.Okamoto hep­lat/0510113BaBar and Belle Ave: 0.200±0.016 (exp)
−0.015
0.016 (theo) BBK ∗ 

see also Utfit: 
http://utfit.roma1.infn.it/
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



  

– 


  
–

– 

 
–  

– 


 

  
– 

p p±±X

ASL
=

N b b−N b b−−
N b bN b b−−

=ASL
d 

f s Z s

f d Z d

ASL
s

Z q=
1
1−q /2q

2
−

1
1mq /q

2 

ASL
s =

N Bs
Ds

−−N Bs
−Ds



N Bs
Ds

−N Bs
−Ds


~

1
2

s

ms

tans

CP−even~
1
s [ 1

1CP /2s  ]

2BReven=
CP

 [ 1
1CP /2 ]

fs=
1
s
[ 1s /2s

2

1−s /2s
2 ]

s=
1
s

=
1
2
LH 
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


HFAG
Winter 03

Lenz, Nierste
hep­ph/0612167

s tans = As
SL ms

−0.70
−0.39
0.47

DØ Combination SM Pred
s 0.13 ± 0.09 ps­1 0.088 ± 0.017 ps­1

s (4.2 ± 1.4) x 10­3

Lenz,Nierste hep­ph/0612167

“Constrained” Includes:
● Bs  J/ 
●Bs   X Asymmetry
● Dimuon Asymmetry
● World Average: fs

s=0.071
−0.057
0.053  ps−1

−0.04s0.17 ps−195% CL

Combining DØ Results
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

ACP=
N  Bf −N B f 
N  Bf N B f 

ACP(B0  K+ –) = –0.086 ± 0.023 ± 0.009
ACP(Bs  K– ) =   0.039 ± 0.15 ± 0.08

CDF: B  h+ h'–

A  B0K −−A B0K −

A BsK −−A  BsK −
= 0.84 ± 0.42 ±0.15

= 1 in the SM

competitive 
w/

B­Factories

N(BsK–) = 230 ± 38

N(BsK+K) = 1307 ± 64

N(Bs+) = 26 ± 21
N(B0K+K) = 61 ± 43

N(B0K+) = 4045 ± 84

N(B0+) = 1121 ± 63

Branching Ratios
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






– 

– 


– 
– 
– 


– should observe +–(get w/in x10 of +–) if close to SM pred.
– asymmetries in Bs  +–X


– 

–   simul. sens. to s, s,ms

–  Nostradamus says...
I knew it all along !













– 
– 
– 


– 
– +– approaching a measurement
– Bs +– limits only a factor of 30 from SM


– 

– 

– 


