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Single Top cross-section :

context & motivation

Single-top in the SM
e 3 production mechanisms
W-g (t-channel) W+t (Associated) W#* (s-channel)
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- Two of them could be seen at the TeVatron (W*,Wg)
- All will be measured *precisely* at the LHC

Motivations

e Properties of the Wtb vertex :
Determination of o(pp>tX), N(t>Wb)
Direct determination of |V, |
W, Top polarizations

e Precision measurements = probe to new physics
Anomalous couplings, FCNC | —-
Extra gauge-bosons W’ (GUT, KK) :F"_> m
Extra Higgs boson (2HDM)

o Single-top is one of the main background to ...
... Higgs physics with jets...
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Single Top:

Decay modes & backgrounds

Single-Top signal
e Decay modes:
s-channel (W*) : W*x > tb > (lvb) b (I=e, H) 1 lepton + mE;
t-channel (Wg) :q'g->tqb- (lvb) qb (I=e, H) + =2 jets
Associated (W+t) : b+g > t W = (Ilvb) qq’ (I=e, p) + 1 (2) b-tags

Main backgrounds
e Non Top events :
QCD multi-jets (fake I, b...)
W+n(jets) > (lv) n(jets)
Wz, W+QQ > (lv) QQ
e Top pair production :
tt - dileptons (I=e, p)

tt > I+jets (I=e, p)
tt > di-taus Channel o x BR (

— NLO cross-sections (W*,Wg)
— Theor. Uncertainty: 4% - 8%

(pdfs IJ, Amtop)

tt > T+jets W-g 54.2
W+t 17.8 ‘ ]
Main backgrounds :
W * 2.2 . )
—ttbar :~1/100, Atheo~10%
ttbar 246 — W+jets : ~ 1/2000, Atheo~ ??
Wb 007 ] ’ > Use of DATA !
. seo
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Single-top Event Selection
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High p; lepton and mE;

Lepton
o Characteristics
Isolated lepton (AR>0.4)
Acceptance (|n]|<2.5)
High-p; trigger (p;>25 GeV/c)
Veto on a secondary high-p; lepton (>10 GeV/c)
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o= I:‘ s—channel I:‘ s—channel I:l s—channel
=4 ?g t—channel
o g2  waa — oo 0.2 B wrt—uwjje o.2| i B tt > rubrub+Tubjjb
Wjj —> lv—+jets BE tt — b jjb
[ w7z —>wbb Bt — oo
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Missing E;
e Characteristics
High mE;

II- Reproduce trigger & help discriminate against non-W and dilepton events
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High p; lepton and mE;

Lepton
e Characteristics

Isolated lepton (AR>0.4)

Acceptance (|n]|<2.5)

High-p; trigger (p;>25 GeV/c)

Veto on a secondary high-p; lepton (>10 GeV/c)
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ol
= |:| s—channel |:| s—channel
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= Wijj —> b+ jets
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e Characteristics
High mE;
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II- Reproduce trigger & help discriminate against non-W and dilepton events
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High pT jets and N(jet)

Jet Definition
e Characteristics
Cone sizeR = 0.4
Acceptance : |[n| < 5.0
High-pT jets (= 25 GeV/c)
Jet energy resolution (|n| < 3) : o(E)/E~0.5/VE (GeV)
Third Jet Veto against tt 2 as f(pT)

Number of jet Number of jet Number of jet

Probability density

D s—channel I:‘ s—channel [[] s—channel
ﬁ t—chonnel 0.4
‘ W+t —> v jjb Bl ¢t > rvbrubrrebiip
Bl tt—>uwojp
I tt—>wb vb

i woo — oo
-~ Wi —>lv+jets
I wz—uwbb

7 5] 9
Number of jet Number of jet Number of jet

Number of jets :
\o Discriminating power :

* 1 B 1
3 7 E] E] o z E] E]

N(jet) = 3 2 reduce ttbar
N(jet) = 2 will reduce WQQ, Wjets

N(jet) = 2 -5 used for s-channel, t-channel
N(jet) = 3 will favor W+t

Multiplicity is a very important criterium
F. Chevallier (LPSC) I—

Jet veto is a key issue



High p; b-tagged jet : p-

Characteristics
o Jet b-tagging
Jet Cone AR= 0.4
INpjer | = 2.5
p; > 30 GeV/c

~
>

el
=
B 0.25 B 0.25 — 0.25 —
= leading b—jet p, leading b—jet p, leading b—jet p,
3
B I:l s—channel l:l s—channel I:l s—channel
o 0.2 0.2 0.2
& 2 i t—channel
B woo — oo B wrt—> 1 jjb Bl tt —> robreb+Tubjjp
‘| Wjj —> v+ jets B« —uwoijb
o.15 | fE wz —>wee 0.15 o.15 B ua—>uoun
0.1 0.1 0.1
0.05 0.05 .05
Og o 150 200 Z50 300 O : EEEE — 250 300 100 150 200 250 300
jet pr (GeV.,/ c) jet pr (GeV,/ <) jet pr (GeV./c)

o Discriminating power :
Leading b-jet spectra is harder for top events than for WQQ/W+nj events.
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High p; b-tagged jet : N(b-jet)

Characteristics
o Jet b-tagging :
Jet Cone AR= 0.4
INpjer | = 2.5
p; > 30 GeV/c

= i
&
@
] 0.9
Pl - " -
= Number of b—jet Number of b—jet &g Number of b—jet
= :
E |:| s—channel |:| s—channel |:| s—channel
a g t—channel 0.7
# woo— nao B vt — b £ tt—>rebrebrTubijo
W) —> lw+jets 0.6 § 1t —>uibijp

1 WZ —>lvbb ftt—>ubwe

|
3 4 oS

Number of b—jet Number of b—jet Number of b—jet

Discriminating power :
N(b-tag) = 1 exactly for W+t and Wg analyses
N(b-tag) = 2 exactly for W* analysis
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Discriminant Variable : H;

Characteristics
e Sum of all objects E, in the event
H.= Zp;(jet)+p, (1) +mE;
Note : can also use M, P,,--

= 77— T T e ————r 7T
= L L
.14 14 0. 14—
& Energy Hr Dk Energy Hr Energy Hr
> B
% _ L _ F s
= o120 ‘ l:l s—channel o121 l:l s—channel o121 I:l s—channel
= - t—channel =
o woQ — 1»QQ W+t —> [ jjb tt— TvbTrb+ rrbjjb
o gl Wij —> lv+jets o.1 0.1 tt—> Ivb jjb

. wzZ—Ivbb t—> b lvb

.08 0.08 i .08

.06 0.06 L 0.06

.04 04047 Q.04

.02 0.02 Q.02

P00 200 300 400 500 600 700 fals] Poe” 00
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e Discriminating power :
WQQ, W+jets : H; lower than top events
ttbar events : H; higher than single-top
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Discriminant Variable : M, ,

Determination of M(lvb)
(1) Determination of p,(Vv)
Interpret missing E; as p;(V)
Compute p,(Vv) using the W-mass constraint
- p,(Vv) solutions : 2-fold ambiguity
- no solution : MW, > M, - use real part for p,(Vv)

el

n o014 - = = - =t 214

= Invariant Mass M, 0.14 Invariant Mass M, 0.14

o

ol

E 512 |:| s—channel 0.12 s—channel 0.12

7 B t—cronnel

B i woa — o B wit— b

T 0.1 Wjj —> lw+jets 0.1 0.1

WZ —> Ivbb
©.08 .08 G.08
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0.04 0.04 0.04
0.02 0.02 0.0z
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(2) Detemination of M(Ivb)
Take p, (V) and b-jet giving the highest p,(top)

Invariant Moss M,, |
|:| s—channel

g tt —> TerbTrb+Trbjjb
B t—usip
Bt —>ubub

20 100 150 200 250 300 ) 3520
invariant mass (GeV/c?)
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Selection :
preliminary results
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W-g channel : reminder

Sequential analysis oo
e Selection criteria & 1800
N(jets) = 2 %1600
**only** 1 high-p, b-tagged jets e
(p;>50GeV/c) 1000
Wg evts have 1 b-jet escaping the 208
acceptance 600
Presence of a high-p; forward jet 200
- 1 jet with |n|>2.5 and p; = 50GeV/c

Window in H; and top mass /1500
Performance ‘(_/\ 5

e Signal efficiency =
€~ 0.4 % .
e Main Backgrounds 800
top pair 600
W+jets 400

S/IB~3
SI\B ~ 140
V(S+B)/S ~ 1.4%

13

(stat)

U

F. Chevallier (LPSC)
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W+t channel : reminder

Analysis Strategy =
e Selection §
N(jets) = 3 £
Only **one** b-jet in W+t events =
Presence of a W-boson mass peak
- requires 60 < M(j,J) < 95 GeV/c2
Reconstruct M, , within £25 GeV/c?
Window in H;
Performance -
o Signal efficiency ‘ - e
€~ 0.9 % ' B Ej
e Main Backgrounds =
top pair
t-channel
S/B ~15%
SHB ~ 22

\(S+B)/S ~ 4% (st2t)

F. Chevallier (LPSC) 14
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s-channel : strategy

Strategy .
e Selection A e s ;
N(jets) = 2 1000 el
**exactly** 2 b-tagged jets = 1 b ]
Window in H; and top mass b g
e Specific selection to reduce top pair s ]
Jet veto (delicate issue - f(pT) ) zoor
Secondary high-pT lepton veto ol -
— .y mass in Gev,/¢?
Separate tb and tb final state
P ) Matt Bowen
- high-p; e-/p- vs e+/p+ /
Performance __ $r200f Energy e (=30 3
‘ é nel stere l:l s—channel

t—channel

o Signal efficiency ‘

e~ 2% \ ol
e Main Backgrounds [

top pair o
t'ChanneI 400[

S/B ~ 12%
S/\B ~ 15 o
V(S+B)/S ~ 7% (stat)

tt—> Tr+Tjet :
t—> lvb lvb
tt—> Ivb jjb ]
wQo (@—b.c) |
wij—> Ivj] i
WZ —> I bb

V00
Energy H; (GeV)
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Systematic uncertainties

Systematics
o Experimental systematics

Light jet & b-jet Energy Scale (p,, H;, m, cuts)

Background estimation (normalization, shapes

of distributions)

b-tagging efficiency & mistag rates

'

Input Top mass (affects selection efficiency)
Absolute o(W*) : luminosity AL/L ~ £5%
> Normalization with W->Iv production could

help

>>> All systematics are being estimated with full

simulation

Theoretical uncertainty

ISR/FSR uncertainty (5/10% on S and 2B)

Shape of the distribution of kinematic variables

hence P,H,,m, ...

M,opr Her Hpy PDF ~ 6-8% of sg-top xsections
Background cross-sections :

(AG/G)WQQ = 30% ?
(Ao/0)wjets = 50% ?

F. Chevallier (LPSC)
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Conclusion

Single-top cross-section measurements
e Precision measurements are possible @ LHC
s-channel
tt, WQQ, W+jets, W+g major backgrounds
Statistical precision ~ few % with 30 fb-!
W-g channel
Higher signal cross-section (cont. by tt & W+jets)
Expect statistical precision of ~1-2%
W+t channel
top pair is the major background
Expect statistical precision of ~ few %
o All measurements are systematics limited
Background knowledge is important (need NLO generators)
Jet Energy Scale (H,, reconstructed mass, ...)
ISR/FSR uncertainty (nb of jets, jet energy)
b-tagging efficiency & rejection, mistag knowledge
= = Use of data is mandatory (tF, WQQ, W+jets)

Full Simulation vs Fast Simulation
o Thorough full simulation study in progress (stat. limited so far)
e First comparisons to fast simulation are promising

o Systematics are being estimated using full simulation
F. Chevallier (LPSC) 17 TeV4LHC workshop 21-oct-05



BACKUP SLIDES

F. Chevallier (LPSC) 18 TeV4LHC workshop 21-oct-05



Single Top as of Today ...

TeVatron
o Single-top never seen so far !
Sensitivity to W-g and W* only
Low S/B and S/V/B : statistically limited
Main Backgrounds : WQQ , W+jets, and ttbar

0 CDF Run Il Preliminary 12 D@ Run Il Preliminary, 230 pb’n1
= [ TTT | LA LI N N B A —
R Entries 42 2 Jos% cL @  Stndard Model
il 8:— 3 'E' 10-_ 5 PROGE, 054024 (2002)
E 70 —»— Data = o - DQD% CL gk Top-flavar {m=1TeV)
= E g - B [ =1
T . 3 o L A ZtcFCNC {g, =0,)
2 e [ | s_lngle top = o 8- W th family (V,=05)
55_ ) B E o - 4  Top-pion (m=250 GeV)
E [ non-top E E PRDA3, 014018 (2001)
“ 3 s F
3:_ —: E 4 : “I.'-. .:I.nih" il
E ] c .
2 = B 5 D@-Winter 2004
F 2 [T | : T
1= +—: & [
E J e L Loy [ T Y L
') i Y A B TR = uu 2 4 ﬁ B 1|0 12
100 150 200 250 300 350 400 450 .
H; [GeV] s-channel cross section [pb]

e Systematics (DO)
Jet E-scale (~8%), b-tag, trigger modeling (~5%)
Jet fragmentation modeling (5%), Luminosity (~ 6.5%)
Backgrounds ( Uncertainty Wbb,ttb normalization (18%))

s hll?Vdeétfgﬁbns @ Run 1'1' (2_ 4 fb-1) 19 TCVALIMAUV WUIKSIIUP £4.70CL7UVOo



S-channel with 30 fb-1:

Why ?
Charged Higgs and single-top 3 L Eneray th TopRex 4.06

- 1800 1+

™~ 4
1400 - — —1 -
= i (=BG All Monte Carlo ]

e Production mode in 2 HDM = seete
5 higgs: 3 neutral (A,h,H) + 2 charged (H*) £ B o S

- 1000+ g s—channel =

Mass spectrum predicted : - e
Decay modes : depends on m,, and tan 8 soor Sackgrounds *
6001 . xijoe(fs ol
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200 ;

tb final state rate can be modified by an extra
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s-channel with 30 fb-1 : Why ?

Charged Higgs and single-top 8

e Production mode in 2 HDM %”"O
5 higgs: 3 neutral (A,h,H) + 2 charged (H¥) =77
Mass spectrum predicted ra0g
Decay modes : depends on m,, and tan 8 500

o V tb final state rate can be modified by an extra

boson H+

e Results .

Sensitivity on some (m,,, tan B) regions 35

L e e e BRI S L e e e L ——
Energy H+ TOpReX 4-06
[ _ i =
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L = signal+backgd
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B

C 8OO 700
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N~ 365+ 10
S/VB~ 4.8
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s-channel : checks

oy T T T T
= ]
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High p; jets and N(jet)

Jet Definition
e Characteristics
- ParticlelJetContainer
- ConeR = 0.7
- Acceptance: |n| < 5.0
- Momentum : p;(jet) = 25 GeV/c

N

Atlas AOD fullsim Atlas AOD fullsim
0.07— Highest p , jet 0.09— 229 highest p.. jet
B s —channel B s —channel
0.08—
0.06— t—channel L t—channel
i » ] Wit channel O0.07— (| Wit channel
",_"—,-,0.05 — tf production = » tf production
S B £0.06—
= = -
=0.04[— =0.05—
Bo.0s| %ﬁ oal
0. 03— o I
e L E
(= 0.03—
0.02— -
- 0.02
0.01— 0.01
Og 05 250
jet p, (GeVic) Jjet p (GeVic)

e FullSim vs AtIFast:
Atlfast shows softer spectra (Cone 0.4)

e Discriminating power
Top events have harder spectra than W+n(jet), QCD...
Third Jet Veto against ttbar > as f(p;)
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High p; jets and N(jet)

Jet Definition
e Characteristics
- ParticlelJetContainer
- ConeR = 0.7
- Acceptance: |n| < 5.0
- Momentum : p;(jet) = 20 GeV/c

Atlas AOD Tullsim

_ = Q2T — .
= [ Hghest P jet
0.0F[— Highest p.. jet %o e
B s —channel E s—channel
0.06[— t—channel E S— G
- - [[] WWaitchannel = i - R g
=0.05— tf production A To airs ]
I PP
H 0.125 -
= | R ]
= ]
£=0-09— ©.1 -
3 ]
0. 03— 0.075 =1
E | J
=% -
o.02|— o.os 3
o.01— o.0z25 -
o5 B Zoo e T5o

P, (Gev, <)

jet p, (GeVic)

e FullSim vs AtIFast:
Atlfast shows softer spectra (Cone 0.4)

e Discriminating power
Top events have harder spectra than W+n(jet), QCD...
Third Jet Veto against ttbar > as f(p;)

o/
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High p; jets and N(jet)

Jet Definition
o Characteristics
ParticleJetContainer
Cone AR = 0.7
Acceptance : |n| < 5.0
Momentum : p;(jet) = 15 GeV/c

Atlas AOD fTullsim

Pr—

— = 0.45F 1
0-45E ‘@ Number of j
.| e MNumber of jets & o4 R,
TE s —channel = =
o 35i t—channel S o.3s
P ) = ‘Wt channel E W+t channel
F o
T 0.3 tf production 0.3 )
= - A Top pairs
= - 0.25
0.25— -
= F C
= E one 0.7
S o2 0.2 Cone 0.4
= =
50.15— 0.15
0.1— o.1
0.055 0.05
........... o Lt

2 3 El [=] [ 4 8 k=]
Number of jets

Number of jets

Number of jets :
N(jet) = 2 > used for s-channel, t-channel
N(jet) = 3 2 reduce ttbar
Reasonable agreement with AtlFast (Cone 0.4...)

N
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High p; b-tagged jet : p-

Characteristics
o Jet b-tagging
Jet Cone AR= 0.7
INpjer | = 2.5
Likelihood L > 0.9

Atlas AOD fullsim

A\

Atlas AOD fullsim
008 3
A . i 0.14—
ighest p.. b-jet I~ owest p.. b-jet
0.07— s-channel 0.1z s-channel
B t-chanhnel ’ n t-channel
BeE [ ] Waitchannel o1 [1 W+tchannel
_3,0 osl— tf production 2 itf production
= B ~=o.08[
%ﬁ.o-a— 2 I~
go 03_ 293
0.02\— 0.041—
0.01— 0-02:—
o5 b I sl
Jet po (GeVic) Jet po (GeVic)

e Discriminating power :
N(b-tag) = 1 exactly for W+t analysis
N(b-tag) = 2 exactly for W* analysis FullSim vs Atlfast :
e FullSim vs Atlifast :
Consistent results (cone 0.7 in FullSim...)
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High p; b-tagged jet : N(b-jet)

Characteristics
o Jet b-tagging :
Jet Cone AR= 0.7
INpjer | = 2.5
Likelihood L > 0.9
p; > 30 GeV/c

Atlas AOD fullsim

Number of b—tagged jets
s —channel
t-channel

Wi+t channel

Lt productiomn

\ Discriminating power :

e FullSim vs AtiIfast :

P B .
=] G Fi 8 a 10
NMumber of jets

Probablity density

N(b-tag) = 1 exactly for W+t analysis
N(b-tag) = 2 exactly for W* analysis

Number of tagged

< S 5 8 E] 10
per of b—jet

o/

Consistent results (cone 0.7 in FullSim, cone 0.4 AtIF.)

F. Chevallier (LPSC)
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High p; b-tagged jet : efficiency

Definition
o Jet b-tagging :
Jet Cone AR= 0.7
INpjer | = 2.5
Likelihood L > 0.9
p; > 30 GeV/c

Sindle wduction | _single Top Wt production

T S N "
g W T T T M. Cobal, M.P. Giordani, .
8 . .
£ 1 S. Rolli, C. Roda ]
ot : e F
o.s:— B 0.6/— [ —
0.4 PT > 50 GeVic — 0.4/ =
0.2 - 0.2 —
0: s T B Ly ] 0: AR R R SR R, AN S %
20 40 60 80 100 0 0.2 0.4 0.6 0.8 1 1.2

PT of the Jet LHSig

e Discriminating power :
N(b-tag) = 1 exactly for W+t analysis
N(b-tag) = 2 exactly for W* analysis
e FullSim vs Atlifast :

Consistent results (cone 0.7 in FullSim, cone 0.4 AtIF.)
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Discriminant Variable : H;

Characteristics
e Sum of all objects E, in the event
H.= Zp;(jet)+p;(1)+mE; or P,= Zp,(jet)
Note : can also use M,,, P,;--
e Discriminating power :
WQQ, W+jets : H; lower than top events
ttbar events : H; higher than single-top

Atlas AOD fullsim —
o.os[— 2
- Energy H. & o.o81
0.07[— s —channel =i
= t—channel 3 ©-°7
-.0.06— [] Waitchannel S
= = tf production o008
Eo'osj o.05
%0.04— .04
'§0.03— 0.03
0.02— 0.02
0.01— .01
05 o]
Energy H{ (GeV/c)
e FullSim vs AtlIFast :
Reasonable agreement for all samples
(smaller dependence in cone algorithms)
F. Chevallier (LPSC) 29

Energy H;

= s—channel
W+t channel

® W+ QO

A Top pairs

-

Frnergy H: (Gev, c)

o/
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Discriminant Variable : M, ,

Determination of M(Ivb)
(1) Determination of p,(Vv)
Interpret missing E; as p(V)
Compute p,(Vv) using the W-mass constraint

- p,(Vv) solutions : 2-fold ambiguity

2 no solution : MW, > M,, - use real part for p,(Vv)

Atlas AOD fullsim Atlas AOD fullsim
0'1j Tanyverse VW-mmass 0.09j Mass M(lvb])
- : s-channel o.o8— ] s —channel
~ t-channel - t—channel
0'08__ 1 ™"W+tchannel 0.07— [ ] Waitchannel
_g, : '%0_06 ; tf production
-S0.06— = -
< — MWT > MW - 05—
% B 0.04—
%0_04* L
B .03 —
a.ealE 0.02—
0.01—
MY (G eV/c?)
(2) Detemination of M(Ivb) /

Take p,(Vv) and b-jets giving the closest value to m
Reasonable agreement with Atifast

top
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Discriminant Variable : M, ,

Determination of M(Ivb)
(1) Determination of p,(Vv)
Interpret missing E; as p(V)
Compute p,(Vv) using the W-mass constraint
= p,(Vv) solutions : 2-fold ambiguity

- no solution : MW, > M,, - use real part for p,(Vv)

Atlas AODD fTullsim

@
-

Mass M(Ivb)

MMass Mlvb)
s —channel

= s—channel

0
0
]

Wt channel t-channel

1] WYWatchannel
tf production

Probability density

A Top pairs
- W+ OO

2
0
b

og

o o

Ao
\‘\|\|\|||\|||\‘|||

Mass (GeVic)

(2) Detemination of M(Ivb)

Take p, (V) and b-jet giving the closest value to m
Reasonable agreement with Atifast

top
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Single Top cross-section :

Influence of NLO/LO corrections

Signal and Background
o Computation @ NLO available for W* and W-g :
Affect p;(jet) distribution, H; etc...

Atlas AOD Fullsim Atlas AOD fullsim
0.06—
B Energy H. (GeWV/c) - Highest p . jet
0.06— tE LO (TopReX) e [1 tELO (TopReX)
- T NLO (MC@ NL.O) AT NLO (MC®@ NLO)
L 0.05— - B
= | =0 o4l —
2 2
=0.04— = B
e
= B Z0.03—
=Z0.03— = -
s £
3 =  —
“p.ozf— 50-02
0.01— 0.01—
% oo O B0 100 150 200 250
Energy H, (G=V/ic) Jet p, (GeVic)
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S-channel : 3 jet Veto

Sequential analysis
e Selection criteria
Number of jets : N(jet) = 2
Presence of two high p; jets
Presence of two central, high-p; b-tagged jets
- Wg usually have 1 b-jet escaping the acceptance

. LI e e e e B L B e s e sy e e e e P e e e e S
gz 1% L 3™ jet Py |
o 1 & L g
= 4 = F N
= — = 0.3 —
== s—channel 9 = r s—channel &
% | 7 i [~ 1
= 1 = [ =
i o | — e - -
Dg_ - WH+QQ — GE_ 0.251 [(Nt—channel -
= T . 7 r ]
‘Op Pé.lrs 7 L W+t channel 7
m|m VWinjets = u —
g — 0.2+— —
- o.1sf -
] P 7

B S Te T B TS e S B To Ta N 3 a1 S5 T00 125 150 175 200 225 250
P, (Gev,c) Py (GeVv, <)

Reconstruct M, , within m,,, £ 25 GeV/c?

Window in H;
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S-channel : future improvements

Improved Analyses
e Classify the analyses
According to Nb of b-tagged jets

e Use of more refined techniques
Likelihoods defined against ttbar and WQQ
2 Lyp and Lo (Ma la D@™)

Probability density

e Discriminant Variables
Event global shapes are useful

Angular correlations (lepton-b, b-b ..)

Likelihaod

Probability density

Total Invariant mass, energy sum etc...
In all cases N(jet) appears to be a “'relevant” parameter

N GiiCvatiiici (LrFow)

34
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S-channel : systematics

Systematics
o Experimental systematics
Main sources that degrades the expected precision by
Input Top mass Uncertainty by ~ 129%
b-tagging efficiency & mistag rates by ~ 10%
(b)-jet Energy scale : ~ 20% (p,, H;, m, cuts)

V(5+8)/Bin %

Absolute o(W*) : luminosity AL/L

Ratio v(S+B),/B versus mi.,

| S T TN N S TR S N T TR TR HN SO TR SR T SO SO A NI
168 170 172 174 176 173

P
150

Affects cross-sections :
(Ac/0),, = 12% (NLO) (Aa/c)wg= 3.5% (NLO)
(A0/0) oo = 30% ? (AC/O)yjets = 50% ?

F. Chevallier (LPSC)

A
185=
Top mMmass input {GeV,/c*}

Theoretical uncertainties
Affects p, distributions (hence P;,H, m, ..

Ll
184

P
186

~ £50)p

J(548)/Bin %

35

=]

a.sf

=

Ratio v(S+B),/B versus s..,

-
-

+

+

P S N S T | TR N T O S SR E S
O.54 Q.56 0.58 0.6

P '
0.62

)

TeV4LHC workshop 21-oct-05
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Lepton and missing E;

Lepton Definition
e Characteristics
- Reconstruction : ElectronCollection
- Highest electron : p; = 20 GeV/c
’ - Acceptance: |n| < 2.5
- Matched with Truth electron

Atlas AOD fullsim Atlas AOD fullsim

0.09 Lepton p. 0.07— Missing energy E
o.08 s-chamnnel B s —channel
t-channel 0.06— t—channel
0.07 1 Waitchannel - [1] Witchannel
go o6 tf production o5— tf production

..de-
I‘\|\‘\‘\|I‘I‘\|\|I

0.02
0.0z
0.01
0.01
Og 00 X S 100 120 140 160 180 200

Lepton p | (GeW/c) Missing E| (GeV/c)

Missing E; Definition
« Characteristics
- MissingEtContainer = “MET_Final”
- mE; = 20 GeV/c

—
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