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Outline

< Aim
» Understand the double tag (SVX-SLT) sample
> Look for any discrepancy between prediction & data
v' Counting (& kinematic)
Method
» Starting point SVX prediction (no Hy)
» Determining the efficiencies:
v Wbb, Wcc, W, Diboson, single top, tt
v Mistags
v"NonW
Putting it all fogether
> Plan

L)

L)

*%

4

L)

%

4

L)

L)

Anves Taffard University of Illinois 17 February 2005



Method

< Start with the SVX summary table (PRD-cdf7138, Table XIII)

WHITJ o W+2TJ o W+>=3TJ o
Mistags 40.9 6.1 17 24 6.84 1740
Wbb 37 11.2 225 6.5 5.78 2.35
Wcce 137 3.4 8 2.2 1.93 0.88
Wc 345 9 7.7 2 1.49 0.65 :
Scale to take into
DiBoson, Z->tt 2.2 04 2.5 0.4 0.7 0.12| corrected bkg
nonW QCD 243 35 10.5 1.9 48 1.69
single Top 26 03 46 05 1.3 0.12
Z+HF 11 03 0.6 0.2 0.18 0.18
PR Use SVX measured Xs
Expected ttbar 0.91 0.08 7.02 062) (33.90 3.00] o corr corr
P Nig = (Niag — Nigg ) F 6 Npjeg
Total 15221 636 8042 =285  56.01 —5

tt in 1(2) jet bin determined by scaling N=3i by R;3-2 (R,3-1)
For each bkg/tt measure g, (eff to get @ least 1 SLT tag in SVX tag jet/event)
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Determining ;

<+ Use MC for Wbb, Wcc, Wc, Diboson, single top, tt
_ Ngir+ Ngpp x (1 — Fpp)
Ngyvx

for each jet bin

€CHJ

where
> NRg 1 # of event with a real SLT Tag in SVX tag jet
> NFg ;- # of event with a fake SLT Tag in SVX tag jet
> F. fraction of Heavy Flavor in SLT fake matrix
> Ngyx: # of event with SVX Tag

< Few caveats:
» Wbb/Wcc: combined all 1,2,3 parton files
> ey ey
> Single top: combine s & t channel Would need the split
> Diboson: use "W, background from SVX guys
> Skip Z+hf
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Determining ¢, (cont)

“+ Mistags

Ez?jstag — %sgx < FFR > X(l —Fhf)

where

> NSLT s mean # SLT taggable track in SVX tag jet in W+jets MC

» <FR>: SLT average fake rate
> F. fraction of Heavy Flavor in SLT fake matrix

Assume that get 1 SVX mistag per event

“* Non-W (approximate for now, get better estimate from Lucio)

> Use region C of Ey -vs- Iso nonw — NsrT
Nsv x

v'Lousy stat, combine e/y, large error
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ey Summary table

W+1TJ  ofstat) o(sys) W+2TJ  ofstat) o(sys) W+>=3TJ o(stat) o(sys)

Mistags 0.017 0.002 0.012 0.001 0.011 0.001

Whbb 0.073 0.002 0.004 0.081 0.002 0.004 0.079 0.003 0.004
0.006 0.007 0.007

Wecce 0.046 0.002 0.003 0.042 0.002 0.003 0.043 0.004 0.003
0.004 0.003 0.003

Wc 0.046 0.002 0.003 0.042 0.002 0.003 0.043 0.004 0.003
0.004 0.003 0.003

DiBoson, Z->tt 0.028 0.005 0.002 0.035 0.004 0.002 0.039 0.008 0.003
0.002 0.003 0.003

nonW QCD 0.120 0.036 0.104 0.031 0.244 0.049

Single Top 0.075 0.003 0.004 0.089 0.003 0.005 0.087 0.004 0.005
0.006 0.008 0.007

Expected ttbar 0.115 0.012 0.006 0.118 0.004 0.006 0.104 0.002 0.006
0.010 0.010 0.009
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Putting it all together

W+1TJ  o(stat)  o(sys) |W+2TJ o(stat) o(sys) |W+>=3TJ o(stat)  o(sys)

Mistags 0.697 0.104 0.203 0.029 0.074 0.015
Whb 2 690 0814  0.0105 1.824 0527  0.0079 0.455 0.185  0.0019
0.0166 0.0126 0.0031
Wee 0.624 0.155  0.0017 0.333 0.092  0.0009 0.082 0.038  0.0002
0.0023 0.0011 0.0003
We 1.571 0410 0.0042 0.321 0083  0.0008 0.064 0.028  0.0002
0.0058 0.0011 0.0002
DiBoson, Z->tt 0.063 0.011  0.0001 0.088 0.014 0.0002 0.028 0.005  0.0001
0.0002 0.0002 0.0001

nonW QCD 2916 0.433 1.092 0.200 1.171 0.416
Single Top 0.196 0.023  0.0008 0.410 0045  0.0020 0.114 0.010  0.0005
0.0012 0.0031 0.0008
Expected tthar 0.105 0.014  0.0006 0.829 0.079  0.0053 3.531 0313 0.0201
0.0010 0.0083 0.2963
Total 8.86 1.93 0.01 510 0.91 0.01 552 029 002
1.94 0.02 099 0.02 0.30

Observed tag 7 5 1
Poisson Prob 0.340 0.598 0.026
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Plan

< Short term:
> Tidy up the few caveats & get a better mistag/nonW estimates
> Compare kinematics variables with expectation
v (@ least 1/2 jet bin)
> Write cdfnote
> Write PRL

“+» Longer term plan

» Move to 5.3 to get all the new goodies & larger data sample
v' High p; b-tag meeting next week
» Move toward SLT method 2 background
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TABLE XIII: Background summary for the single-tag selection. The total backgrounds are given

before and after the correction for 7 events in the pretag W +jets sample.

Jet multiplicity

W +1jet W + 2 jets

Hy > 0 GeV

W 4+ 3jets W 4 >4 jets W + 3 jets W + > 4 jets

Hr > 200 GeV

Pretag 15314 2448 387 107 179 91
Mistags 409 6.1 17024 | 5207 2.6 £0.4 3.3£04 23103
Wb 37.0£11.2 225465 | 5.0+£1.3 1.6 £0.5 28+0.8 1.4+0.4
Wee 13.7+£34 8.0+22 | 1.6+0.5 0.6 £0.2 0.9+0.3 0.5 £0.2
We 345+90 7.7+20 | 1.4+04 0.3+0.1 0.7+ 0.2 0.3 £0.1
WW/WZ/ZZ,Z — 7 22x04 2504 | 0.6+0.1 0.1 £0.0 0.3 0.1 0.1 £0.0
non-W QCD 24335 1056x£19| 3.4%£0.7 1.4+04 1.7+ 0.4 1.24+0.3
single top 2603 46x05 | 1.1£0.1 0.2+ 0.0 0.8 0.1 0.2 £ 0.0
Z+HF L.1+03 06=x0.2 0.2+£0.1 0.10 £0.05
Total 156.3 £19.1 73.4+98 | 185+£22 69£09 1056£13 6.0+038
Corrected Total 156.3 £19.1 73.4£9.8 23.1 £3.0 13.5 £ 1.8
Data 160 73 29 28 21 27
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Calculating the error

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

> 3 jets

NI £ 5N = Nyg x e, + \/(Ntt x 0ell )% + (SN x € )2
=+ +

H bkg;\2 bkgiN2
NS £ SNHT = Ny x 9 i\/(kag X 632 + (ONprg. X €5 7)
+ +

HJ HJ _ nfHJ
N7' £ 6N =N77+> N bng

i\/(Ntt X 8l N2 43T (Noig, X 592 4+ ST 1(eH  — €99) X 6 Nypg ]
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Calculating the error (cont)

< 2(1) jet bin:
> Issue is that N2, is related to the cross section measure >3 jets bin
(N=3i.,). Hence 8NZ2i, is related to 8N =3,

N7 + 6N = (N FN7) x R3_2

N_J 2 j:(sNHJ 2j Nég e tt 2; n \/(N2] 5l 23)2_|_ (5Nb2]gg o U 29)2
:F
HJ 23 HJ 2] ] bkgz 27 23 bk:gz 25\2 bk:gZ 27\2

HJ 2 _ ~HJT 2j HJ 2j
N _ Ntt_ + z:‘]\]bkgZ

100% anti-correlated

HJ 25 _ aAr2j] tt 2] 27 bk:g 23 tt 27 bk:g 23
SN = N x dey 7 ® Nyl x beprf = & (0N, bkgx ;) — Y 6N bkgzx ey )
uncorrelated

HJ 25 _ aAr2j] tt 2] 2] bk:g 23 tt 2] bkg 27
SN = N7 x de ® Ny, x ey T ®ON bkg @) 6N bkgzx €y

Anves Taffard University of Illinois 17 February 2005 11



gy, Systematic error

“*» For the real part

> tlc of the ¢, 1 parameterization — 1%

> Systematic error on ¢ + 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 s 3 & 5579 **° as correlated
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