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W Motivation

2005

e Many high pt physics programs pyssm
contain b-quark in final states [N

» Low mass Higgs

» Some SUSY signature
> Br(t > bW) ~ 100%
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‘:c-:i‘hamn 400 500 um 9 travel by a few mm
from primary e= this talk

=

» three algorithms, two based on S(IP) = dy/od,, one
on S(Lxy) = Lxy/o(Lxy), with VO (Ks etc.) removal =

e Soft IepTon ’raggmg [Br(b%lX)~11°/o]
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hep Algorithm - CSIP & SVT

e CSIP: simple method N
> at least 2 tracks with
S(IP)> 3

> or at least 3 tracks with
S(IP)»>2

o SVT

» Secondary vertex (SV)
from displaced tracks

» Require direction from PV
to SV same as jet
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Lxy/s(Lxy) > Cut on ny/ o(Lxy)
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hep Algorithm - JLIP

4 e Probability [=P(PV)]
i for a track coming
from PV based on
S(IP): many

| classification based
A on tracker's hit, pt,
configuration, etc.

e Combine P(PV) ina
. jet To form a light
jet probability
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HCP  Measurement of efficiency

e Two data sample with different b
fractions

> muon+jet, muon+jet & opposite jet tagged

e Needs two different taggers
> tagger to be tested & muon tagger

e Solve 8 equations for 8 unknowns (=
#signal, #BG, efficiency,tag rate for BG
for each sample, and each tagger)

e Rely on mostly data
e MC input is very little

...............................



Hop CSIP performance

¢ 4 different operating points

» Required S/N depends on physics analysis,
eX. one loose vs two tight

b-tagging efficiency

. : 0.002  0.004 0.006 0.008 0.01 0.012  0.014
ET jet, GeV mistag rate
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JLIP performance

JLIP b-tag in mu-in-jet Data
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hap SVT performance

e 3 operating points

> reconstruction of oK S
secondary vertex - e aversae

becomes rather
tighter in
construction than
the other two

LOOSE
MEDIU
A TIGHT

central region
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0.007 0.008
Light quark Tag Rate
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hep Large Coverarge

e Large acceptance
thanks to
excellent tracking

coverage

b-tag efficiency

E———

| CSIP:data | JLIP: data
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HCP Correlation of three Taggers
u + jet data | QCD data
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SVT JLIP CSIP

SVT  JLIP  CSIP ™
e Correlation in efficiency, but in fake

< improvement by combination
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W Issues

e No calibration source

» muon + jet data are used, but not pure
= understanding of systematics

>t t-bar events for
future (?)
e MC does not describe =
reality

» 2-D parameterization
(pt.m) in physics analysis

e Higher luminosity
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|-I-l}|’ Towards higher luminosity

JLIP TIGHT
— SVT TIGHT

e Number of

%g primary vertex as
O

g8 the measure of
£9 luminosity

m._ ° )

2 e Efficiency drops

= Loss of S/N

e Detailed study not
yet

in QCD data

, ~fake rate (%)
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hpp Tracking

e Both purity and
efficiency are |

affected by
underlying events

e Effect will become _—
more significant in  ENIINIVEE
future -

e Some effects are

already seen in
data
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W The Future

e Addition of SMT Layer O

>r@L1=27cm > r@LO0 =16 cm: better
impact parameter resolution

» More redundancy in |
pClTTer‘n r‘ZCOgnITIOn é .. \\"' __ —=— Current detector
for hi gher‘ luminosi TY N T AdeSlicontayerd

> Keep functionality in
case of degradation
of Layer 1 due to
radiation damage

Track p (GeV)
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W Conclusions

e Excellent performance iets with Z
» Large acceptance

e A lot of physics results
with b-tagging

e Some issues
> No calibration source

> Scale factor
> Operation under higher luminosity

e Combination of taggers promising and in
good progress
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Hep Taggability

e Calorimeter jet && track jet

e Requirements to
> remove fake jets due to calorimeter noise

> select clean jets for comparisons
of various algorithm

agbili Data
' i EM1TRK
- QCD




HCP  Measurement of fake rate

. . Light jets
Jet axis & % bejets

positive S(IP)

track w/ neg S(IP)

e S(IP) symmetric in S(IP)
> negative S(IP) by resolution effect = good measure
to estimate light jet tagging rate

e Two corrections from MC
> S(IP) still asymmetric in light jets
» b/c quark fractions
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hap Systematic uncertainty

e statistical ® systematic in JLIP
o
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The detector
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Tracker vs luminosity

SMT occupancy vs. luminosit

chip HDI)
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I CFT hits/track vs. number of tracks |

March-July 2004
faster firmware (Aug 2004)
since 2004 shutdown
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Hop Run Dependence

| TILIP efficiency versus Run number {JLIP < 0.5%)

Collider Run Il Peak Luminosity

«10*
190 195 200

Run number

6+3% drop

e Performance changes
as incr.ease Of IuminOSiTy 65 170 175 180 18 1':+|:|Run1;::.lembg::frflm

> No further study

» luminosity effect, or aging of detector, or
something else ???
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hpp Silicon Track Trigger

e Not only CDF but
also D@ has
capability of e TN
friggering by

0005201 + 5.054e03

displaced tracks
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