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Run 2 Silicon

Features

� 8 layers(7 stereo)

� Standalone tracking for j�j < 2:0

{ ISL extends range

� 3D tracking - 3 layers of 90o strips

� L00
{ Precision measurement point at

1:3� 1:6cm

Silicon Vertex Trigger(SVT)

� 5 layer trigger

{ Displaced track trigger

{ Cuts at 120�m

{ 35�m resolution

(� 50�m with beam line)

ISL

SVX II

Layer 00

Port Cards

R=29 cm

90 cm
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PID: dE/dx and Time of Flight

Combined PID system

� Time of Flight: TOF

{ 100ps time resolution at 1.4m

(at PMT face)

{ 2� separation for K � below 1.6GeV

{ Separation for protons out to

2.7-3.2GeV

{ Currently achieving 110ps resolution

�125ps averaged over all z

� dE/dx using the drift chamber

{ All wires instrumented for dE/dx

{ Separation at higher momentum where

TOF has no sensitivity
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PID: dE/dx

dE/dx using the drift chamber

� Evaluated dE/dx performance using

D� ! D0� signal

{ K purity � 95%

(from charge correlation)

dE/dx  [ns]
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� Fit using Log-Normal �t function

{ Separation based on variance
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J= Signatures: B0

B0 ! J= K0
s , K
0

s ! �+��

� Measures sin(2�)

{ Look at the CP asymmetry in the decay

rates of B0 and �B0

{ Will need to tag the original 
avor

� Using dimuon trigger

{ Similar to run 1

{ Muon/track trigger now eÆcient down

to 1.5GeVand out to j�j = 1

� Analysis Cuts

{ Silicon on J= legs

{ 2:99 < mJ= < 3:17GeV

0:478 < mK0s
< 0:517GeV

{ pTB > 4:5GeV, pT� > 0:7GeV

{ Prob(�22D) > 0:001, J= and K0
s

B0 Candidates with SVX muons

5.10 5.20 5.30 5.40 5.50
0

20

40

60

Mass J/ψKs
0 (GeV/c2)

E
ve

nt
s/

10
M

ev
/c

2

103 ± 14 signal events

~20 pb-1

� 200 events with 110pb�1 in Run 1
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J= Signatures: B0s

B0
s ! J= �, �! K+K�

� Measures weak phase of Vts

{ Look at the CP asymmetry in the decay

rates of B0
s and �B0
s

{ Will need to tag the original 
avor

{ Time dependent

� Using dimuon trigger

{ Also bene�ts from Muon/track trigger

improvements

{ Improved silicon precision using inner

layer to extract time dependence

� Analysis cuts

{ Silicon on all legs

{ 1:004 < m� < 1:034GeV

{ pTB > 4:0GeV, pT� > 1:75GeV

{ Lxy > 100�m,Prob(�22D) > 0:001

2 Candidate Mass, GeV/csB
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11 signal±74
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----------------

mµ > 100xyL

-1CDF Run II Preliminary, L=70pb
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J= Signatures: �b

�b ! J= �, �! p�

� Measure �b mass and lifetime

� Using dimuon triggers

{ Trigger now goes to lower momentum

and higher eta

� Using dimuon trigger

{ Silicon acceptance improves statistics for

lifetime measurement

� Analysis cuts

{ Silicon on J= legs

{ 2:99 < mJ= < 3:17GeV

1:107 < m� < 1:124GeV

{ pTB > 4:5GeV, pT� > 0:7GeV

{ Prob(�22D) > 0:001, J= and �

2 Candidate Mass, GeV/cbΛ
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-1CDF Run II Preliminary, L=25pb
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Semileptonic Signatures: �b

�b ! �cl�, �c ! pK�

� Measure �b lifetime and branching

ratios

� Using inclusive lepton plus SVT data

{ 4GeV e or �+ 2GeV SVT track

{ SVT track can be any of the three

hadrons

{ dE/dx and TOF used for proton ID

� Analysis cuts

{ Silicon on all legs

{ 3:5 < ml+�c < 5:6GeV

{ pTB > 9:0GeV, pT�c > 5:0GeV  Mass (GeV)                         πpK
2.15 2.20 2.25 2.30 2.35 2.40 2.45
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-1CDF II Preliminary         60 pb 
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60±Yield:640

33±Yield:441 PID on p
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Hadronic Signatures: �b

�b ! �c�, �c ! pK�

� Measure �b lifetime and branching

ratios

� Using hadronic trigger: SVT

{ Two tracks with displaced impact

parameter

{ Can be any of the four tracks

{ Could use TOF and dE/dx for proton ID

� Analysis cuts

{ Silicon on all legs

{ 2:264 < m�c < 2:305GeV

{ pTB > 7:5GeV, pT�c > 4:5GeV

{ d0(�b) < 85�m

LbMass_all1
Entries  684

Mean    5.433

RMS    0.1493

) Mass (Gev)-π+π-K
+

(p
5.2 5.3 5.4 5.5 5.6 5.7 5.8

E
ve

n
ts

/0
.0

2 
G

ev

0

10

20

30

40

50

LbMass_all1
Entries  684

Mean    5.433

RMS    0.1493

LbMass

LbMass_all1

Entries  625

Mean    5.546

RMS    0.06795

-1CDF Run 2 PRELIMINARY 65pb

-π +
cΛ → bΛ

+π - K+ p→ cΛ

 reflection based on MC study0Normalized B
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Hadronic Signatures: �c from �b

�b ! �c�, �c ! pK�

� m�c from �b

� �b selection applied

� Wide mass cut around �b

{ 5:2 < m�b
< 5:8GeV

LcMass_all8

Entries  3588

Mean     2.28

RMS    0.06641
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π p K → cΛ
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Semileptonic Signatures: B0s

B0
s ! Dsl�X

Ds ! �� and �! K+K�

� Measurements

{ Lifetime

{ Could be used for Bs mixing: xs

(less sensitivity than fully reconstructed

modes)

� Using Lepton + SVT trigger

{ 4GeV e or �+ 2GeV SVT track

{ Silicon improves acceptance for lifetime

measurements

� Analysis cuts

{ Silicon on all legs

{ 1:011 < m� < 1:027GeV

3:0 < mDs` < 5:0GeV

{ Lxy(Bs�Ds) < 400�m

)[GeV]π-K
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Mass(K
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-1CDF RunII Preliminary   60 pb

DsXν l→ sB
-K

+
 K→ φ, πφ → sD

 22± : 385 DsN
 19± : 112 D+N
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Hadronic Signatures: B0

B0 ! D��+

D� ! K+���� and cc

� For normalization of B0
s branching

ratio

� Using hadronic trigger: SVT

{ Two tracks with displaced

impact parameter

{ Can be any of the four tracks

� Analysis cuts

{ Silicon on all legs

{ pTB > 6:0GeV, pTD > 4:0GeV

{ 2D vertex of D and B with �2 cuts

{ Lxy(B) > 100�m, d0(B) < 100�m

Lxy(D) > 400�m

{ Constrain D� mass to PDG value

Candidate Mass (GeV)
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+π - D→dB
-π -π + K→-D

 and c.c

 40 events±  Yield:              413 

 0.002 GeV± Uncorr. Mean: 5.271 

 2 MeV±Sigma:              20 
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Hadronic Signatures: B0s

B0
s ! Ds�

Ds ! �� and �! K+K�

� Measurement

{ BR Relative to Bd ! D�

{ Bs mixing: xs

� Using hadronic trigger: SVT

{ Two tracks with displaced

impact parameter

{ Can be any of the four tracks

� Analysis cuts

{ Same cuts as in B0 mode

{ 1:013 < m� < 1:028GeV

� B0 yield was 413� 40 events

Candidate Mass (GeV)
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π (*)
s D→sB

π ϕ →sD
 KK→ ϕ

sD*
sD

 10 events±   Yield:                  40 sD

 5 MeV±Uncorr. Mean:  5360 
 4 MeV±Sigma:                20 

 20 events±   Yield:                  65 *
sD

 20 MeV±Uncorr. Mean:  5160 

 21 MeV±Sigma:                67 
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Hadronic Signatures: �c from �b

�b ! �c�, �c ! pK�

� m�c from �b

� �b selection applied

� Correlations between �b and m�c

{ Strong correlation around the �b,�c

masses

 Candidate Mass(Gev)bΛ
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LbLcMass
Entries  3588

Mean x   5.417
Mean y   2.281

RMS x   0.1503
RMS y   0.06622

LbLcMass
Entries  3588
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Mean y   2.281

RMS x   0.1503
RMS y   0.06622

LbLcMass -1CDF Run2 PRELIMINARY 65pb
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Hadronic Signatures: B0s

B0
s ! Ds�

Ds ! �� and �! K+K�

� Understanding of contributions to

B! X where X contains Ds ! ��

{ Contributions from D�
s and Ds

{ Results of MC study of signal shape
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 Monte Carlo Data February 26th 2003   CDF Run 2 

 X→B
π ϕ →sX contains D

 2 MeV±   Uncorr. Mean:  5367 sD
 1 MeV±        Sigma:              16 

 8 MeV±  Uncorr. Mean:  5138 *
sD

 10 MeV±      Sigma:               66 
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