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Outline

Aim
Understand the double tag (SecVtx-SLT) sample
Look for any discrepancy between prediction & data

Counting (& kinematics)

Method
Starting point SecVtx prediction (with/without HT) using 162 pb-1

Determining the efficiencies to get SLT tag in SecVtx tag jet/event
Wbb, Wcc, Wc, Diboson, single top, tt, Z+HF (MC)
NonW (Data)

Mistags (Data+MC)

Putting it all together
Summary
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SecVtx Summary Table

Summary table from PRD-cdf7138, Table XIII
With split for Diboson, single top, Z+HF (thanks Jason)

Normalize to SecVtx measured tt cross section in >=3 jets

and propagate measured tt (& error) to 1 & 2 jet bins

For >=3 jets: scale individual Mistags, Wbb, Wcc, Z+HF to 
corrected background for tt contribution in pretag

1.14 no HT

1.32 with HT
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SecVtx Summary Table (cont.)

Scale to corrected bkg

tt in 1(2) jet bin determined by scaling Ntt
>=3j by Rtt

3→2 (Rtt
3→1)
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εHJ for Wbb, Wcc, Wc, Diboson, single top, tt
εHJ: Efficiency to get an SLT tag in same SectVtx tag jet / event

for each jet bin

where
NR

SLT: # of event with a real SLT Tag in SVX tag jet
NF

SLT: # of event with a fake SLT Tag in SVX tag jet
Fhf: fraction of Heavy Flavor in SLT fake matrix
NSVX: # of event with SVX Tag

Wbb/Wcc: combined all 1,2,3 parton files to reduce stat. uncertainty
εWc

HJ = εWcc
HJ
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εHJ for NonW

Combine all jet bins & TL
Measure εHJ in Region C

εHJ independent of nJet

SLT tag rate usually dependent on Met

εHJ independent of TL 
type

εHJ independent of TL Iso
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εHJ for NonW cross check

Use same method but starting from the SLT tag jet
Similar featur, small dependency on TL type ε’HJ = 18 ± 4 %

Use Met-Iso HJ plane to get NnonW

3 methods show consistent results
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Determining εHJ (cont)

Mistags

Assume that get 1 SecVtx mistag per event
Very small contribution. 
May revise this.

where
NSLT

tagg: mean # SLT taggable track in SectVtx Neg tag jet in W+jets MC (2 → 3)
<FR>: SLT average fake rate (0.7% ± 0.07 %)
Fhf: fraction of Heavy Flavor in SLT fake matrix (21.0 ± 1.4 %)
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εHJ Systematic Uncertainty

For the real part
±1σ of the εSLT parameterization → 1%
Systematic error on εSLT due to the non-isolation → +0%, -8%

For the fake part
Systematic error on the SLT fake matrix → 10%

Common to both
Systematic error on the SF tracking reconstruction → 5%

Take the systematic &            as correlated 
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εHJ summary table

Will simplify this a 
little bit by 
combining
εHJ for different jet 
bin when possible
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Summary Table
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Summary Plot
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SLT PT
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SLT PT
Rel
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SecVtx-SLT Tagged Jet ET

 [GeV/c] TTagged Jet E
0 20 40 60 80 100 120 140 160 180 200

N
um

be
r 

of
 ta

gg
ed

 je
t /

 1
0 

G
eV

/c

0

1

2

3

4

5

 [GeV/c] TTagged Jet E
0 20 40 60 80 100 120 140 160 180 200

N
um

be
r 

of
 ta

gg
ed

 je
t /

 1
0 

G
eV

/c

0

1

2

3

4

5 Other backgrounds

QCD

W+HF, Z+HF

 = 5.6 pb
tt

σ scaled to tt

-1
 10 pb±Data L = 162 

CDF II Preliminary

NB: NonW template from Wbb



15 April 2005Anyes Taffard University of Illinois 16

SecVtx-SLT Tagged Jet Vertex Mass
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SecVtx-SLT Tagged Jet Lxy
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Summary

Do not see any significant discrepancy between SM predicted and 
observed

Plan: calcutate CL. Limit excluding excess of events

Prebless in 2 weeks and document in a paper (possibly PRL)
D0 has already published a PRL setting limits on tt-like and Wbb-like 
models.
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SecVtx
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Calculating the error

Not so straight forward since use Ntt from the measured 
SVX Xs, hence correlation between background and tt

≥ 3 jets
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Calculating the error (cont)

2(1) jet bin:
Issue is that N2j

tt is related to the cross section measure ≥3 jets bin 
(N≥3j

tt). Hence δN2j
tt is related to δN ≥3j

tt

100% anti-correlated

uncorrelated


	Study of the SecVtx- SLTm tagged W+jets sample
	Outline
	SecVtx Summary Table
	SecVtx Summary Table (cont.)
	HJ for Wbb, Wcc, Wc, Diboson, single top, tt
	HJ for NonW
	HJ for NonW cross check
	Determining HJ (cont)
	HJ  Systematic Uncertainty
	HJ summary table
	Summary Table
	Summary Plot
	SLT PT
	SLT PTRel
	SecVtx-SLT Tagged Jet ET
	SecVtx-SLT Tagged Jet Vertex Mass
	SecVtx-SLT Tagged Jet Lxy
	Summary
	Calculating the error
	Calculating the error (cont)

