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previous results:
Lepton-id Scale

Factors application



Introduction

ttbar Decay Modes

Oete
O mu+tau

Emu+tmu Etau+tau Oet+mu He+tau
H etjets Omu+jets Otautjets MEall had

© Not observed yet, can add a new
piece of knowledge in the top
physics sector

® Large background: QCD, EWK+HF

U taus are reconstructed as jet-like
objects: more challenging signature
compared to e/p.

O Will use MET rather than
lepton ID: Extra Acceptance
from “dirty” e/utjets events

In order to successfully finalize a cross section measurement we

¥ need an optimized kinematical + topology selection

¥ need b-jet identification to increase S/N ratio (SecVtx tags).

I b-jet identification rates are different on ttbar and background processes: can

distinguish the two components:

—) B-tag rate parametrizations

|:> Tagging matrix



Datasets & Method TS

Good Run List: v7.0 (1,1,4,1) |

Datasets and trigger:
TOP_MULTI_JET dataset up to Aug 2004: 311 pb-i.
B [ 1: 21 cal. tower with E;210 GeV;

¥ 12: 24 cal. clusters with E; 2 15 GeV, ZE; 2 125 GeV;

" : 24 jets, R=0.4, E; 210 GeV
Offline version: 5.3.3_nt5
MC : (167 fb-1), Pythia ttbar » Mt = 178 GeV
Jet Corrs: jetCorr04b
t+jets analysis yes igh missing Et no | All-Had analysis

Selection? ttbar—bjj bbarjj

ttbar—blv bbarjj

I Method 1: positive tagging matrix
Method-I approach approach to predict the absolute
+ amount of background

ad hoc Kinematical selection I Kinematical Selection + 21 SECVTX
positive tag

ttbar cross section measurements in multi-jet final states



Method-l Background Prediction %‘

N evts

MJ no kin sel ] 879,187 |\L,553,525
MC no kin sel 16.88 \1 182.92
MJ (mets>4) \ 2,317 / 2,412
MC (mets>4) [\ 6.54 56.92

I b-jet identification rates are different on ttbar
and background processes: can distinguish the
two components:

¥ Look at the B-tag rates directly from TOP_MULTI_JET data
¥ Use 3 (E;"° > 15 GeV, |n|<2.0) jet events: F,,, =2x10"

B Take the vars by which the tag-rate mainly depends to construct a matrix

Met “cos A¢(met,jet): has a consistent correlation with heavy flavor component of the
sample and allows to distinguish met origins in relation to geometrical properties
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Method-l background prediction -4t

- - - . I jetE
¥ The main tagging rate dependences were identified w.r.t.: Jet =
¥ jet Nirg

| EDF Run Il Preliminary | [ ERE B S nary | [ LDF Run Il Preliminary | ¥ Met*cos Ad)(met’jet)

0.1 0.1 0.1
o.08 # pos rate o # pos rate i o # pos rate %ﬂ ﬂ asymmetric
0.08 _ 0.08 i 0.08 distribution
0.07 # neg rate 0.07 # neq rate 8- 0.7 # neq rate ; due to different
0.08 0.06 concurring
08 i#%’# i a8 & processes,
0af g ooaf. . HF +jets
ooif-g® N g F F EWK+jets
0.02 ;@% allows to track
0.01 sample

gbr bbb bl 0 Ll composition

200 40 &0 &0 100 120 14D 180 180 Eﬂjﬁm 2 % 4 § & T & 9 1ﬂﬂlr:|_1ra]1u-2 “Eﬂd ,.-.1:“ changes with

MET

3-d (E;, N;grk: Mety ) Positive Tagging Matrix constructed on 3 (E;-*>15GeV,
In|<2.0) jet data events. Use it to extrapolate the tag rate to higher jet multiplicities
s

The matrix bins are chosen to best fit the tagging dependences and to avoid low stats/undefined bins:
B 3 E; bins: 15 + 40, 40 + 70, 2 70;

B 11 N;x, bins: 2+12;

E 10 Met,, bins: = -40, -40 + -20, -20 + -10, -10 + 0, 0 + 10, 10 + 20, 20 + 30, 30 + 40, 2 40.




CDF Run ll preliminary, L=311 pb "

nz

|
x1
M tx C h ec k #1 ﬁ 1400 — . [ ]| Background before kin. sel.
% 1200 E_ - Data before kin. sel.
" 1000 f_
- — .
Extrapolate the tag rate from | oo
3 jet to higher jet multiplicity | *“°F——~——
events, before kinematical 400 — e
selection. e
0 1 1 | 1 P
3jets djets Sjets Gjets Tjets Sjets
CDF Run Il preliminary, L=311 pb ™ |
The agreement E:-fu o — - Background before kin. sel.
between Observed and v 0.2 :_ - Data before kin. sel.
matrix-predicted -
positive tagged jet is e S e
good for all jet 01l e
. " mgm - —_—
multiplicities E .

3jets

N jet 3 4

Nevts
LN tgbl jets

879,187
1.781.645

1,553,525
4.197.888

859,543
2.877.148

984,062
1,134,089

68,628
318 410

Obs + tags 57,314 135,056

87,332

Exp 4+ tags | 57,314 + 233 | 133,275 + 546

32,914 8,992

87,156 + 370

33,184 £ 149 | 9,147 £ 43

2,000 £ 10

324,008
322,575+ 1,337

Total observed + tags:
Total expected + tags:




Kinematical Selection

Clean up selection:
lJ Tight leptons (e/u) veto (no overlap w/ other L+J top analyses)
ld Trigger requirement simulation (for MC) N evt MCrijus | MCing MJ
4 Vertex requirements: Good Run 1,021,924 | 1,021,924 | 4,249,644
B |Z I < 60 cm BR(tf =T +jets) 149,323 - -
" |Z"e" |<5cm Trigger 82,200 | 647,365 | 4,249,644
vert "~ Zpvert Nlep = 0 78,084 | 583,697 | 4,245,940
] (Q>12) >1 P 3 3 3 3
vertlces 4 K EE K
| Zyert| < 60 em 75,035 | 559,342 | 4,051,242
|\ Zpwert — Zjvert) <5 em | 74,912 | 558,494 | 3,897,756
Nyert(Q = 12) > 1 74,904 | 558,528 | 3,897,755

Optimize the kinematical selection in order to minimize the relative
statistical error on xsec using both the expected amount of tags for
inclusive ttbar and background (from matrix)

Optimization procedure:
+ Start by selecting 24 jets (matrix is computed with =3 jet events)

+ Scan different sets of requirements (metsig, A, minA¢)
+ Calculate the amount of expected bkg tags for a given cut set
+ Instead of N,

tag yse Ntag
mce obs

t
+N agexp N

kin " ©tag

Choose the set of cuts that
minimizes the expected (stat. only) relative error on xsec




Kinematical Selection — cont’d 4%

*E /> E, >4.00

¥ min Ap(met,jet) 2 0.4 rad

F Njets(E;215 GeV; [n|<2.0) 24 |

Extra acceptance come from e/pn +
jets ttbar events failing the tight
lepton identification requirements

Exp MeatSig

06 =

014 Mo

Exp DPhiMeat

| cut set MOt | MJ*t | MO | BKG' || S/V/N | Zusee |

1 [[4.00 [ 0.00 [ 0.40 93 [ 597 73] 67+3[ 891 [17.47T%

2 | 4.00 [ 0.00 | 0.50 82| 461 65| 46+ 3| 9.55 | 17.48%

3 [ 4.00 [ 0.01 | 0.40 90 | 549 71| 63+4| 893|17.60%

4 [4.00 [ 0.01 ] 0.50 80 | 426 63| 43+3| 9.60 | 17.60%

5 [[4.00 [0.02 ] 0.40 85 | 494 68| 58 +3| 8.91|17.84%
Pelore tageing

N evt MC(T+jets) MOInci. MJ

Total 149,323 | 1,021,924 | 4,249,644

Prereq 74,904 | 558,528 | 3,897,755

o oo Njo > 4 72,708 | 549,138 | 2,781,788

B, /SEr >4 29.830 | 78,145 3,996

| min A ets) > 0.4 19.079 49.848 597

in 311 pb™: 35.41 92.63 597

S/N 7+ jets: N /(N — Nimehy = (.07

S/N Inclusive: Ninel /(Ndata _ pincl) = 0.18




oo
o

min DPhi(Met,jet)

Control Region

ol

MET Significance

# data before kinematical selection
B data w/ met sig < 3 and minA¢ > 0.3

B data w/ met sig > 3 and minA¢ < 0.3

The tagging matrix background
predictions can be checked in control
samples obtained from multi-jet data
itself:

| CDF Run Il preliminary, L=311 pb " |

ol.4
»
o
213
o

1.2

1.1

1

v

[]

before kinematic
met sig < 3.00, dphi > 0.30
met sig > 3.00, dphi <0.30

P 10% syst

5% syst

0.9

0.8

0.7

05"

Jjets

djets Sjets

G6jets 7jets

The matrix performs well in the control samples, the discrepancies in terms of
the ratio obs/exp tags being well conservatively limited at 10 %.




Kin sel + >1 tag Sample:

Once we feel confident about CDF Run Il preliminary, L=311 pb
our matrix parametrization we éﬁﬂ N
can look at its prediction in the |[@ F ckaround unceriinty
. . = goloc—
data sample after kinematical T S Background
selection and compare it with 220 ‘\  Background + top (tausjets) (+=6.1 pb)
SecVtX tagged data. & o —
I- 70 \@ — Background + Inc top (o=6.1 pb)
%% 9 Data

® Njets(E;"5215; [n|<2.0) 23 | g0

P E /Y E >4.00

E min Ap(met,jet) 2 0.4 rad

F matrix-based background
prediction is corrected with
an iterative procedure to
account for the ttbar
presence in the pre-tag
sample.

The excess is well consistent w.r.t.
MC+BKG expectations in all jet bins!




Kin sel + 2 1 tag Sample:

Let us see in deeper details which ttbar decay channel mainly contributes
to the signal we expect:

We computed the Monte Carlo positive
tags expectations for each decay channel
as a function of the event jet multiplicity;
Remember tight leptons are rejected!

N jets(E/'5 215; n[<2.0) = 3

P YD E; 24.00

F min Ap(met,jet) 2 0.4 rad

N jets 3 4 5 6 7 8
Monte Carlo contributions
ee 0.08 0.41 0.18 0.04 0.02 —
el 0.06 0.31 0.12 0.04 0.01 —
m 0.02 0.06 0.01 0.01 — —
er 0.12 0.94 0.38 0.11 0.03 —
T 0.05 0.29 0.15 0.05 0.01 —
T 0.07 0.57 0.25 0.04 0.01 —
e+ jets 0.66 6.64 8.68 3.34 0.74 0.20
1+ jets 1.06 11.85 6.55 2.03 0.37 0.07
T+ 7ets 0.99 11.05 11.76 1.36 0.97 0.18
all — had 0.01 0.08 0.13 0.15 0.04 0.03




Checking F,,, using 2-c fits

We can cross-check the excess we attribute to ttbar production by

looking to kinematical variables.

« data

In particular we can use 301 tbar MC: 0.68 +/- 0.12
the positive tagging matrix to 25[ * mix BKG: 0.32 +-0.12
extract background shapes. zuf_ + Fit result, Chi2/NDF = 1.56
Then fit data distribution 153—
after kin sel + 21 tag to the sum of: 105 +

B Inclusive ttbar template 55_ J;I—

. -

_ _ %2020 60 80 100 120 140 160 180 200

And extract the relative fractions of
signal and background in the data Nbins

Used binned likelihood fits: -
where: F = f, B,

and checked the fitting procedure by pseudoexps.

L=-2-> N;-log(F)-

t (1_ fy )Si




Checking the fit procedure..

Pseudo experiments:
Use the fitted background fraction to generate pseudo-experiments w/
same stats as data from the original shapes for signal and background.

Fit them with the

|_Pseudoesp bkg fracticn | PE F |_Pseudoeng bkg Maction erer | PE E

same fitting i s 390, M ks . v
input = A s tupesr 190 RS ae
rocedure... b T e swite e et
p Fbkg = 31'8 i 0'3 Masn  DLENEZ: DLOTIEE HE s & 0 8 SEHI T
G(Fbkg) =98+0.3 S 09840 ; 000D Sgms AN . beada)
2 Fig €rr=10.06 + 0.04
. _and iterate n G(Fbkg err) =1.27 £ 0.03
. 15
1K times " "
£ o]
ﬂﬂ 21 22 23 04 05 08 ° [ 'EJE
Pseudsegn Pulls FE F Psiu Likelihoed valie FE L
o) [l |
Pull mean = -0.032 + 0.033 e S B et 1013
. Pull sigma= 0.95 + 0.03 M fstesbes | D romperpghpere
Flg refers - Higms  OOSEE: DOOEN Gg=s 1ET: BB

150

to the "
MET fits anf

1nF

Fit technique does not
show significant bias




We then fitted several other event and/or jet variables w/ the same
teChnique' e data

ttbar MC: 0.44 +/- 0.12

- mix BKG: 0.56 +/- 0.12

Fit result, Chi2/NDF = 0.91

Anyway, most of them are
correlated with each other. 20 »
For this reason we chose one
event-variable and one jet-variable
for our estimation.

We chose among the vars
the ones on which the PE
return on average the lowest
error on the fitted fraction.

From data fits:

F(top)e . = 0.56 +/-0.09

we found a ttbar fraction
consistent with that
calculated by the counting
method.

F(top)y o, = 0.47 +- 0.05

ttbar fraction

A\ +
-4_

:f_z&\\\& . .

MTX Exp Mat Fit DPhiMet Fit




- Systematic Uncertainties -




Trigger Systematic effec

Trigger efficiency on signal events
is determined using TRIGSIM++.

EtRaw[0][2] EtRaw
o aaa s ﬂ Eviies ™ To7E2 Need to evaluate related
=T tower = U0 k_= systematic:

comparing trigger turn-
on curve (as a function
of some offline variable)

data

- Et4th° raw-Eth | as returned by the
e I — ] e 2 simulation and as
3 Sha | §F T nlh measured from Tower 10
Mi— E ;fﬁi‘fﬁfﬁ‘i M;— { ..% ‘i.'?a’r‘:‘fi’a’ﬁ data (same L1 as ToP_MULTI_JET).
ot wf The mismatch between
by oaf. turn-on curve allows to
e e S TR S L quantify the systematic
T Evtoz effect at 17.8%

Note: the 4th offline jet is
matched with the 4th L2

[T

cluster within R=0.4 in
! order to preserve energy
hierarchy.

0.4l

0zl

it
m E

s Bl i i TEITRTRE T
il 20 ED) 40 To B0




Trigger Systematics — cont’gs

We studied the trigger systematic effect as a function of an extra klnematlcal
cut on ZE; in the range 50-275 GeV in order to possibly reduce it

The trigger systematic is indeed found to decrease with an extra cut on ZE;
around 200-225 GeV but on the other hand the effect is compensated by the
increase of the systematic effect related to jet energy corrections.

CDF Run Il preliminary, L=311 pb ~

Y Ep cut | Trig Syst [%] | JetCorr Syst [%] | Total [%]
50 17.82 1.48 17.88
75 17.82 1.48 17.88
100 17.82 1.48 17.88
125 17.84 1.54 17.91
150 18.16 2.23 18.30
175 18.20 9.10 18.90
200 16.55 9.19 18.93
225 13.50 13.68 19.22
250 10.41 16.81 19.77
275 7.98 18.93 20.54

The sum in quadrature of
trigger and jet energy
correction systematics is
found to increase w/ the

applied ZE; cut.

0.3 2 2
B \I(Trigger Syst) + (JetCorr Syst)
I N S AT PPy Trigger Syst
025
B CoCOC0E0CI00 JetCorr Syst
0.2

0.15

0.1

0.05

50 100 150 200 250

Sumet




Systematic Uncertainties:

| CDF Run Il preliminary, L=311 pb "

ol4r
x L

B Background prediction: from obs/exp

comparison in control samples we quote 10%. | .-

__d_l_ L
830
g1.3f

@  before kinematic

B met sig < 3.00, dphi > 0.30

¥ metsig > 3.00, dphi <0.30
P 10% syst

[] 5% syst

B Luminosity: 4.4% from CLC acceptance
and 4% from inelastic xsec: 6%

b

o.e: ‘ '

3jets 4jets

¥ PYTHIA/HERWIG generator dependence: 8.2% |

B ISR/FSR systematic: 2 %
B PDF-systematic: 1.6 %

Sjets Gjets 7jets

PYTHIA vs HERWIG

EEEBJWA MC('r+jet3) MOIncE.
Good Run — —
BR(tt — T + jets) 1.1 % —
Trigger 6.4 % 2.9 %
Nlep = 0 02%| -07%
| Zyert| < 60 cm 0.1 % 0.0 %
| Zwert — Zivert| < 5 cm 0.0 % 0.0 %
Nyt (Q =12) > 1 0.0 % 0.0 %
Njer > 4 0.2 % 0.1 %
/SEr > 4 0.1 % 5.8 %
min A¢ (B, jets) > 0.4 0.0 % 0.1 %
total 7.9 % 8.2 %




Systematic Uncertainties:

B JES systematic: 1.5 %.
It is low due to trigger effects (N, ;24 cut) For N;, 25, JES-systs is 7.6 %.
and due to the fact we used met/V=E; ratio to select our events.

B B-tagging Scale Factor dependence: 5.5 %

N evt MCj,a | standard SF | +10 SecVtx SF | —10 SecVtX SF
Total 1,021,924 1,021,924 1,021,924
After Kin Sel 49,848 19,848 19,848
> 1 tag 30,511 31,578 29,106
Tot tags 30,422 41,406 37,051
€on 0 79.08+£0.18 |  83.06+0.17 74.33 £0.20




Systematic Uncertainties:

Systematics uncertainty sources dependence

Source Method Uncertainty \ _ as a syst.

€rin Systematics }
Trigger simulation turn-on curves 17.8 %
Generator dependence | levraLa—cnrmyigl 8.2 %
PDFs MC reweighting 1.6 %
ISR/FSR samples comparison 2.0 %
Jet Corrections ‘ﬁjﬂ“’”’“gf;?m”"1""| 1.5 %

€tag SYStematics
SecVtX scale factor B P— 5.5 %

Tagging matrix systematics
Data control samples Nobs /Nezp 10.0 %
Luminosity systematics

Luminosity measurement - 6.0 %

o
We dropped
Top Mass

B Total Systematic uncertainty: 24 %




Pre-tag iterative top subtractiof}

The final sample kin sel + 21 tag consists of 106 events for a total of
N,.. = 127 positive tagged jets.

From tagging matrix prediction we expect N, = 67.4 £7.2 tags

We need to correct the tagging matrix prediction in order to
account for the ttbar presence in the pre-tagging sample by using
an iterative method:

N  — |\lobs B Nexp
ttbar evt ave
N' — N fix Ne I\Ievt - N fix tag
exp ~  exp N exp N
evt evt
¥ The procedure stops when [N’ N, | <1% .

10.0 tags out of 67.4 are attributed in this way to the ttbar presence in
the pre-tagging sample.

Nex, =957.4 8.1 is the corrected background amount to be used for a

cross section measurement.



Cross Section:

| CDF Run Il preliminary, L=311 pb ™"

L

ackground uncertainty

- Background

Background + top {tau+jets) (o=59 ph)

—— Background + Inc top (0=5.9 pb)

[ ] Data

400
©
< 90
P The cross section is §ao
measured by means of "0
a likelihood function
maximization: 60
50
(L=L)? _(Ekin*Ekin)Q 7(ftag*5tag)2 *—u(Néga;Ném -
E = € 20% e QGfkin e QUEﬁGQ ‘e Ntfz:cp
. (Ut"r " Ckin " Cag ° L+ Néfﬂp)NObs . ¢~ (e ehin ctag L+ Negy)

Nabs!

| Variable

| Simbol | Input Value | Output Value |

Integrated Luminosity (pb~!) | £ 311+ 18 311+£18
Observed Tags Nps 127 -
Expected Tags Nisy 57.4+8.1 57.448.1
Kin efficiency (%) €kin 4.878 +0.967 | 4.821 £ 0.997
Ave Tag efficiency (%) €tag 79.08 +£4.34 | 78.94+4.34

3jets 4jets Sjets 6jets 7jets 8jets

_ +1.6
B Gypar = 9.9 £1.1 (stat) _ 11 (syst) pb

+1.9



| Conclusions:

We wanted to isolate the ttbar tau+jets signal from multijet triggered data in
the sample after kin sel + 21 SecVtX tag.

We set up a Method-l analysis constructing a positive tagging matrix able
to predict the amount of background tags in a given data sample with an
uncertainty of 10%

We optimized the kinematical selection using the matrix predicted
background information by minimizing the expected statistical uncertainty
in a xsec measurement. We ended up with a selection showing extra
acceptance mainly from “dirty” e/u+jets events.

By using tag counting and kinematical distribution fits, 50% of the final
sample was attributed to inclusive ttbar production

The total systematic uncertainty estimated to be 24%, and was found to be
mainly driven by trigger simulation systematics.

With all these ingredients we measured a cross section of:

_ +1.6 B The planis to go for
P Gpar = 5:9 £ 1.1 (stat) "7 (syst) pb the cF:)mpIete bQ:essing
+1.9 in two weeks.

=59. 1.6 pb.




Backup Slides




| CDF Run Il Preliminary
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Hints on bkqg sample composiﬁ

We can do more: we have the background | [PPhiMet bkg | s mixBKG

i

_shapes e.xtracted fror_n the tagging matrix 1aF | bb*dp MC: 0.54 +- 0.10
information, we can fit them to the sum of : 3;'&_/
two Alpgen Monte Carlo templates for the 12 - [ wov+2p wo:046+1-0.10
processes we expect to populate our 40 “E i Fit result, Chi2/NDF = 1.11
signal region. -
¥ Wbb+2P _
¥ bb+4P -
From bkg 9
fits: ]
we fc_)und a bb 1 bb+dp 0.42 +/- 0.06
fraction: 0.9
0.8
0.7

bb+4p fraction

0.6

0.5 +
0.4 '

0.3 *

0.2

0.1

1 1 1
Met Fit DFhiMet Fi

After kin sel + 21 tag data: 50% top + ~21% bb + ~29% Wbb



Sample composition changes w/ missing E; Data (+) je’ts
significance from SecVtX-tag mass fits. » b fraction

m c fraction
s fake fraction

CDF-7292
P N S N MU NN S SN S

D8 oo e e e

o_l L1 | 11 | L1 1 | | | | | I | | I [ 11
0 0.5 1 1.5 2 25 3 35 4

Missing E, significance



2E; cut optimization after having applied the kinematical
selection and the additional requirement for at least one
positive tagged jet.

0.3 13
~E DMG Hoopeal i T_‘}"—'—' < 3gn
- + MTX BKG i o
vast s ,%,» bkg
02 i
F T +
015 i |
- 04—
i S
: oaf +
0.06 — L +
ﬂ:I!_I_uJTII|IIII|IIII t ﬂ_||||||||||||||||||||'E'|-i:|=i=|.n.|_|_
{ 100 200 300 400 500 GO0 { 100 200 300 400 500 [}
Sumet_mix Sumet_mix
Bisqri{N)
25 14
B 1.2 +
2= C
15 C
. T T “E +
1 + 06
B H——— C
s 04 +
of " “E +
L —l L
E 1 (1] :_ _+__+_—¢— & "
=S T T T T [ T [ T O B O B B =S T T T T [ W T T T T A A
{ 100 200 300 400 500 GO0 { 100 200 300 400 500 GO0

Sumet_mix Sumet_mix



More details on Kinematical Fits:

tthar fraction

!
MTX Exp HT Fit

1 1
Met Fit Jet EtFit

1
DPFhikat Fit

DPhiMet

M data
25 m _
- |:| ttbar MC: 0.4 +/- 0.12
200 = -mthKG 0.56 +/- 0.12
- Fit result, Chi2/NDF = 0.91
15

10

0 0.5

- Fit result, Chi2/NDF = 1.43

1 1.5 2

| Fitted variable Fypg Fy 0(Forg)" " | pull”™ mean | pull”™” sigma
Hr 0.372+0.122 | 0.628 £0.122 | 0.103 £ 0.012 | —0.09 £0.03 0.93 £0.03

YEr 0.457+0.143 | 0.5424+0.143 | 0.119£0.012 | —0.03 £0.03 0.94 £0.03

EE% 0.349 £ 0.118 | 0.651 £ 0.118 | 0.108 £ 0.011 | —0.11£0.03 0.97 £0.03

ET 0.3174£0.120 | 0.682 £ 0.120 | 0.101 £0.012 | —0.03 £ 0.03 0.95 +£0.03

jet B 0.317 £ 0.140 | 0.682 £ 0.140 | 0.127 £ 0.008 0.03 £0.03 0.86 +0.03

jet min Aqf)(ET, jet) 0.595+£0.121 | 0.444 £0.121 | 0.126 £ 0.008 0.05 £0.03 0.95 +0.03
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Tagging matrix
based
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distribution
compared to data
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Tagging matrix
based
kinematical
distribution
compared to data
ones before
kinematical
selection
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o 07 ® Positive Tagging Rate
S errors X 10

14

06 NI +- 10% band

- +/- 5% band

0.05

0.04

0.03

Positive tagging
rate as a function
of jet multiplicity
in the data sample
before kinematical
selection.

0.02

0.01

| | |
Sjets Gjets 7jets

3jets

4jets
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