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Outline

“ Aim
» Understand the double tag (SecVx-SLT) sample

» Look for any discrepancy between prediction & data
v" Counting (& kinematics)

“* Method
» Starting point SecVtx prediction (with/without H+) using 162 pb-!

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

» Putting it all fogether
<« Summary
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SecVtx Summary Table

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

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

o.r=5.6T12(stat.) T (sys.)
(24 —1.1\ /—0.0\T2 7/

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
v'1.14 no H-
v'1.32 with H-
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SecVix Summary Table (cont.)

Scale to corrected bkg

No HT wHT
W+1TJ o |W+2TJ o |[W+>=3TJ o |WH>=3TJ o
Mistags 409 £t 6.1 17 & 24 6.84 £ 071 423 & 0.38
Whbb 37 £ 112 225 + 65 578 + 1.22 317 £ 068
Wec 13.7 £ 34 8+ 22 193 + 047 1.06 £ 0.27
We 345 9 7.7 % 2 149 £ 036 076 £ 017
ww 006 £ 0.1 12 £ 02 04 £ 0.00 012 = 0.01
WZ 05 041 11 £ 02 03 £ 010 012 £ 0.01
ZZ 00 £ 00 01 £ 00 0.0 £ 0.00 01 = 0.00
Z->11 11 &£ 02 03 £ 041 0.0 £ 0.00 0.0 £ 0.00
nonW QCD 243 35 105 + 19 48 + 0.81 29 = 050
Single Top (S) 06 £ 01 21 £ 02 07 £ 010 05 = 010
Single Top (T) 2+ 02 25 03 06 £ 010 05 £ 010
Zbb 07 £ 02 03 £ 01 009 £ 009 004 £ 0.02
Zec 04 £ 04 03 £ 01 009 £ 0.09 0.04 £ 0.02
Expected tthar Qﬁ 008)) ( 7.02 £+ 0.62 3390 £ 3.00 3450 £ 1.80
—

Nig = (Ntag = Npkg') F 6 Npig'

ttin 1(2) jet bin determined by scaling N,=3i by R,3-2 (R,3~1)
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c
M for Wbb, Wee, We, Diboson, single top, 4

g, Efficiency to get an SLT tag in same SectVtx tag jet / event

€y = 2% oL = “hI7 for each jet bin
Ngvx

where
> NRg ;1 # of event with a real SLT Tag in SVX tag jet
> NFg 11 # 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

00

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

% 8Wc SWCC

L0

HJ
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g, for NonW cross check

¢ Use same method but starting from the SLT tag jet
» Similar featur, small dependency on TL type ¢';;=18 + 4 %
<+ Use Met-Iso HJ plane to get N, .

Jet Multiplicity W1 W25 W4+> 3
SLT analysis (194 pb™1) 196242 124435 1.6:0:3(*) 7y
| 1 . " ] S E & i % 42 _ - % 10; e SecVTX based
SecVTX analysis (164 pb™") 24.3+ 3.5  10.5£1.9 4.841.7 B m SLT based
€sLT 0.114£0.02 0.11£0.02 0.114£0.02 | S g 4 Metvsiso
ESV X 0.18+0.04 0.1840.04 0.1840.04 .§ C
O 6
SecV'T'X based estimate 2.710.6 11403 0.5+0.2 ® r
o -
SLT based estimate 2.943.6 1.84+0.6 0.740.2 g A l
Met-Iso 2.851.2 0.44+0.4 4.5=k7.0 = o | I
i 2 l N
8 L 31
2 o[ ¥
[ -
O | ‘ | | | | 11 | | I | | | I |
= 0.5 1 2 2.5

1.5 _
W + n jets [n

3 methods show consistent results
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Dafa&MC Determining ¢,;(cont)

“*Mistags
maistag — N.SLT- "FR- .(] B E J
where

> NSLT o mean # SLT taggable track in SectVix Neg tag jet in W+jets MC (2 — 3)

» <FR>: SLT average fake rate (0.7% = 0.07 %)
> F. fraction of Heavy Flavor in SLT fake matrix (21.0 + 1.4 %)

Assume that get 1 SecVtx mistag per event
Very small contribution.
May revise this.
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ey; Systematic Uncertainty

“*» 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< 5% & vei% *° as correlated
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ey Summary table

No HT wHT
W+1TJ o W+2TJ o +>=3TJ « +>=3TJ «
Mistags 0.017 = 0.002] 0.014 = 0.002] 0012 £ 0.001] 0.010 = 0.001
Whbb 0.072 + 0.006] 0.080 + 0.006] 0078 + 0.007] 0.082 + 0.009
- 0.008 - 0.009 - 0.010 - 0.011
WcelWe 0.045 + 0005 0.040 + 0.005] 0.042 + 0.007] 0.046 + 0.008
- 0.006 - 0.006 - 0.007 - 0.009
WW 0.029 + 0007| 0035 + 0006] 0038 + 0010] 0.043 + 0013
- 0.007 - 0.007 - 0.010 - 0.014 o . .
W2 0.043 + 0.017] 0.086 + 0.019§ 0.063 + 0.026§ 0.080 + o0.042| Will sumpllfy this a
- 0.017 - 0.021 - 0.027 00441 ip) o bk b
z7 0164 + 0067 0083 + 0033 0059 + 0034 0083 + 0054 Y
- 0.074 - 0.037 - 0.036 -_0058|  combining
Z>tt 0.050 + 0054] 0.000 + 0.000] 0.000 + 0.000] 0.000 + 0.000 - :
- 0.056 - 0.000 - 0.000 - 0000 EHT for different Jet
nonW QCD 0110 * 0020] 0.110 * 0020 0.110 * 0.020] 0.110 * 0020 pin when possible
Single Top S 0078 + 0009] 0098 + 0009 0094 + 0011 0.091 + 0.011
- 0.012 - 0.012 - 0.013 - 0.014
Single Top T 0.071 + 0.008] 0.072 + 0.008] 0.068 + 0.011] 0.065 + 0.012
- 0.010 - 0.010 - 0.013 - 0.014
Zbb 0.072 + 0006| 0080 + 0.006] 0078 + 0.007] 0.082 + 0009
- 0.008 - 0.009 - 0.010 - 0.011
Zce 0.045 + 0.005] 0.040 + 0.005] 0.042 + 0.007] 0.046 + 0.008
- 0.006 - 0.006 - 0.007 - 0.009
Expected ttbar 0115 + 0018] 0116 + 0.010] 0103 + 0.007] 0.103 + 0.007
- 0.021 - 0.014 - 0.010 - 0.010
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Summary Table

No HT WHT

W+1TJ W+2TJ W+>=3TJ W+>=3TJ
Mistags 0697 * 0134 0231 £ 0.043 00/9 £ 0013 0.043 £ 0.007
Wbb 2662 * (0822 1.805 £ 0.534 0451 * 0.099 0.261 £ 0.059
Wee 0613 + 0158 0324 + 0092 0081 £ 0021] 0048 £ 0.014
Wc 1044 * 0416 0311 £ 0.084 0062 £ 0.016 0034 = 0.009
DiBoson, Z->tt 0078 * 0058| 0.144 £ 0025] 0034 £ 0.010] 0023 £ 0.007
nonW QCD 2673 = 0.620 1.155 £ 0.296 0528 £ 0.131 0.319 £ 0.080
Singie Top 0190 = 0019 0385 # 0034|0106 £ 0.014] 0078 £ 0013
Z+HF 0068 * 0015 0036 # 0009] 0010 £ 0.008] 0006 £ 0.002
Expected tthar 0105 * 0.015 0812 £ 0.084 3478 £ 0333 3a52 £ 0211
Total 8.63 + 199| 5.20 + 1.02] 4.83 + 0.16] 4.36 = 0.10
Observed tag 7 5 1 1
Poisson Prob 40% 58% 5% 7%
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Summary Plot

Number of tagged events
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SLTP-

CDF Il Preliminary

§ 6 - Other backgrounds
3 ] [Joco
~ 2 [ wW+HF, Z+HF
~ ] i —
= j [Tt scaled to 5 = 5.6 pb
(7)| : @ Data L = 162+ 10 pb ™
8 Z
> 37
(@) ]
© ]
H .
S 27
g
e 17
S ]
Z :
0 ——

0 5 10 15 20 25 30 35 40
Tagged SLT P; [GeV/c]

Anves Taffard University of Illinois 15 April 2005

13



SLT PRel

CDF Il Preliminary
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SecVtx-SLT Tagged Jet E+

CDF Il Preliminary
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SecVtx-SLT Tagged Jet Vertex Mass

CDF Il Preliminary
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SecVIx-SLT Tagged Jet L,,
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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)

» DO has already published a PRL setting limits on tt-like and Wbb-like
models.
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SecVix

TABLE XIII: Background summary for the single-tag selection. The total backgrounds are given

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

Hy > 0 GeV Hr = 200 GeV
Jet multiplicity W +1ljet W + 2jets|W + 3 jets W + >4 jets W + 3 jets W + > 4 jets
Pretag 15314 2448 387 107 179 91
Mistags 409+ 6.1 17.0x£24 | 52=£0.7 2.6 04 3304 23x0.3
Wb 37.0x11.2 225%£6.5 | 5.0 1.3 1.6 = 0.5 2.8 £0.8 1.4+0.4
Wee 13.7£34 80£22 | 1.6 £0.5 0.6 0.2 0.9 £0.3 0.5£0.2
We 34590 7.7+20 | 1.4+04 0.3 +0.1 0.7 £0.2 0.3 0.1
WWWZ/ZZ,Z -7 22+£04 25+04 | 0.6 0.1 0.1 +£0.0 0.3£0.1 0.1 +0.0
non-W QCD 243+35 105+£1.9)| 34+£0.7 1.4+ 0.4 1.7+ 0.4 1.2+ 0.3
single top 2603 46=x=05 | 1.1£0.1 0.2 £0.0 0.8 =0.1 0.2£0.0
Z+HF 1.1=03 0.6=x0.2 0.2+0.1 0.10 £ 0.05
Total 156.3 £ 19.1 73.44+9.8 | 185+2.2 6.9+ 0.9 106£+£13 6.0x0.8
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

~HJ

satHJI __ ar tt ' //7\? c 1t \N2 : 7carcorT H \2
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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,

N £0Ng = (Ng FO0Ng) X RB3_2

it Z bkg;
100% bi lated
00% anti-correlate
— _ ~ T~ ~ 1 ~ - ~ s T o~ e ~ 7 ~ -
rr i Ly W "I ++ "I NP Y hisn ln Ny Y ++ "I — N Y hisry. T2
cn7 i1 i e ATL S g o, £ 7 T nT L] o Unvu Py | . ff C ATL o ot z I A Y N coaTL o UrvUns Py BN
A LW 2R o d — AV J NS A L Y AV J NS A Lvg v N AT\ 124 N/ £ AN Pa YA Y 124 NS > DA |
(Jiv e — I v — A {JE rr - Ly 7 I V12 AN (JC rr v Ly 7 V(Y /i V1 AN Crr - h— 7 (Y /i Va3 A Crr v ]
~ < 7 - 4L MG = Y | LSS hinry. A = Y | AN i hir~n -~ ~ HI 1 V4 , Tt T hila~n. Y YT HE T 7
12N 11 eJ Un.Uns paay) Unu 14 ) A Unulns Fasay) ‘<
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27 bkg; 27
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