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Process E(c.m.)=1.96 TeV
ttbar 7.6+/-0.4+/-0.4
Single-top s 0.88 +/-0.12
Single-top t 1.98 +/- 0.25
Single-top tW 0.094 +/- 0.014

e Top pair production:

O M. Cacciari et al.:
o JHEP 0809 (2008) 127
[arXiv:0804.2800]
O N. Kidonakis, R. Vogt:
o Phys.Rev. D78 (2008) 074005
[arXiv:0805.3844]
O S. Moch, P. Uwer:

0 Nucl.Phys. (Proc.Suppl.)183 (2008) 75-
80 [arXiv:0807.2794]

o Phys.Rev. D78 (2008) 034003
[arXiv:0804.1476]
O P. Nadolski et al. (CTEQ):

o Phys. Rev. D78 (2008) 013004
[arXiv:0802.0007]
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Cross Section [pb]
E(c.m.)=10 TeV
414+/-40 +/-20 (x50)

E(c.m.)=14 TeV
908+/-83+/-30(x120)

5+/- 0.5 (x5) 10.7+/-1.0 (x10)

131+/-7 (x60) 247 +/-13  (x120)

29 +/- 3 (x290) 56 +/-6 (x560)
e Single top:

U B.W. Harris et al.

o Phys.Rev. D66 (2002) 054024 [hep-
ph/0207055]

O T. Tait (tW)

o Phys. Rev. D61 (2000) 034001 [hep-
ph/9909352]

Q Z. Sullivan

o Phys. Rev. D70 (2004) 114012
U N. Kidonakis,

o Phys. Rev. D74 (2006) 114012

Q J. Campbell et al.,
o [arXiv:0903.0005]
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e LHC will be “top factory” a <
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0 80K ttbar events in 2009-2010 run o

(200 pb-1 @ 10 TeV)
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e LHC Top Physics Program '_j:.',l«—*

0 “Rediscovery” and cross section

at LHC energies v
O Single top production
O Differential cross sections, - g e
validate MC (background for N (}t}()()( q,l
searches) Ve /
O Properites (mass, spin, charge..) : .,
O Ttbar resonances (Z’ etc.) 9 v
O New physics in top decays
* Inthe beginning, focus on
channels with leptonic W
decay(s)  Ttbar events as commissioning
QO Dilepton channel tool
o Two leptons, >=2 jets, MET 0 Understanding of most physics
O Lepton+jets channel objects requjred (leptons, jets,
o One lepton, >=4 jets, MET MET, b-tagging)
Q “Easier” w.r.t. trigger, QCD O Use to constrain JES and b-tag

background efficiency



CDF Run |l Preliminary'

July 2008

' [ Caceiari et al., arXiv:0804.2800 (2008)
Kidonakis & Vogt, arXiv:0805.3844 (2008)
[T Moch & Uwer, arXiv:0807.2794 (2008)
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DO Runll -- preliminary August 2008
*
I+Jets_f?. dilepton & tau+lepton HeH 7.83 ;?1232‘; +0.45 pb
101
= ; .
I+jets (b-tagged & topological, PRL) He-H 7.42 20,53 4046 20,45 pb
0.9
I-I-jBtS (neural network b-tagged)* e+ 8.20 +g 2(2] :g ;; +0.50 pb
1.0 f™!
dilepton (topological)* =y 7.03 *1-12+0.78 b
~1.04 —0.59 043 P
1.0 fb~!
I+track (b-tagged)* 50 *16 +08
0.2 pb
1.0 fo™! =08
tau+lepton (b-tagged)” 7.37 +1.34+1.20
+0.45 pb
2.2 f-" -1.24-1.08
Butjetsibaonar {84 %3907 45 ph
0.4 fb
a"jets_‘{b-taggad, PRD) a5 J:.Izl.g : 03 pb
0.4 fb
(stat) (syst) (lumi)
oy = 175 GV Hw r:._anciari I, arXiv:0804 2800
STEREEN [l N Kidonakis and R. Vogt, arXiv:0805 3844
' 5. Moch and P, Uwer, arXiv.0804.1476
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u CDF Run Il Preliminary 2.8 fo"!

Moch & Uwer, arXiv:0807.2794 (2008)

Cacciari et al., arXiv:0804.2800 (2008)

Kidonakis & Vogt, arXiv:0805.3844 (2008)
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Cacciari et al., JHEP 09, 127 (2008)
Moch and Uwer, PRD 78, 034003 (2008)
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e Good agreement CDF vs DO
e Good agreement with theory



. CMS Preliminary O¥up CMS Preliminary
B | | | (o) |
e 2isolated leptons oo s BLomumu
12 B wjets 16
(ee,mumu, emu), - —
Pt>20 GeV 10F —d 14
C -ﬂ_ 12
d DY veto - = 0

e MET>20/30 GeV
e >=2jets, Et> 30 GeV
 No b-tagging

||||I|||||||
o kO o o

* For 10pb-1 expect CMS Preliminary ____[=DVer CMS Preliminary
10% stat error Bpeemu = |mon Eesum
combined 30 = :

C W ww 501
250 it

 If MET cannot be - -
controlled, do emu 155 ; 30
only (stat err. 13%) — 20

- 10
' ' : 0

CMS PAS TOP-08-001
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 Analysis with b-tagging
U Misalignment included

—
=Y
| T

CMS Preliminary

“e+tmu

Number of events
-
()

-
(=]

e Event selection

O 2 isol. Leptons (e or mu),
Pt>20 GeV, DY veto

O MET>50 GeV

D 2 b_jets Pt>30 Gev 0 20 40 60 80 100 120 140 160 180M|521p{0Ge\2f)20
g ;:;_ CMS Preliminary
* Almost bkd. free due to tight $2F ore
8 18[
cuts S 1o
O 160 signal events in 100 pb-1 14E
12
U Very small background 10F
 Cross section from event 3
counting, ~8% stat error 4
2
CMS PAS TOP-08-002 L I T

5
Number of jets
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CERN-OPEN-2008-020

L< 10pb—
U Expected precision for

100 pb-1 (incl. syst.):
Ao /o = (4(stat) £ 4(sys) + 2(pdf) £ 5(lumi))% o 2072620 a0 iz 145 60 #8200

Integrated luminosity (pb™")

« Event selection: i s | Oey
2300:_ ATLAS 21T —:
U 2 leptons, pt> 20 GeV 2 Dy -
0 Jets with Et> 20 GeV 3 Bwz -
5 200 =
0 MET>30 GeV, DY veto 3 W zee .
S Ozp
z Eﬁ 4 ]
. We ]
e Cross section measurement Ewy -
O Fit MET vs Njets templates for - A E
signal and background Number of Jets
5 i T ERRRAS ] ;55[::' T T T T T 300 -
SFE ett . . . ER wwi ¢ «Ztautau
E :. :. :.- — gz:n— a E Eznu - -
N I |
O [J[1O o of mEE o o 3 - E 20:_
y gll Eﬁ@sz Enﬂjg 2T amas . 5 E
e i i o S AP B “eed 4 PR s Establish signal with

Systematics included




e e+tau and mu+tau final state considered
U Tau candidate, Pt(track)>20 GeV
O e or mu, Pt>20 GeV
0 >=2jets, Pt>30 GeV, MET>60 GeV
U No b-tagging included yet

 Evaluate tau fake rate from data using multijet samples

e Eventyield for 100pb-1:

102
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CMS PAS TOP-08-004

1-prong |

3-prong |

[ | signal i

1 other tt
[] Z+jets
B W+jets

E CMS preliminary

| 0.4
| 0.14

| e+tau mu+tau | other Tt W+jets Z+jets | 5/B
32 41 | 105 56 23
i 7 | 35 33 4
% - CMS |::-r£lliminar3,fI ' '
2 70F
@ -
S BOF
o 3
c 50

40
30
20
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 Simple and robust event selection T e T
O One tightly isolated muon, Pt>30 GeV
U Atleast 4 jets, Et>65,40,40,40 GeV

 No b-tagging, no MET

e For 10 pb-1: expect 128 / 90 signal / background events

Inv. Mass of 3 jets with highest vec.sum. Pt

* Pseudo data CMS Prelimi 100b" il{ﬁﬂldﬂdah
CMS Preliminary @ 10pb™ I 7 (signal) reliminary @ 10pb = (signal)
g S| 8 S
=P I 7+ Jets E 30 =I+-"[f|5
'E B aco = B Gc
i . i
10° 00
10 10 :—
1 1 2 3 4 5 %00 200 300 400 500
Jet Multiplicity M3 [GeV/c?]
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e Differential CMS Preliminary @ 10pb™ i%ﬁ::aﬂah CMS Preliminary @ 10pb’ i;ﬁ“;ua:m
: . . 4 1% (other) ﬂ . =muq£|
distributions 2 —rhe = I = s
£ 1 B oco £ - + B aco
i m N
e Pseudo-data ! J(
corrsponding
to 10pb-1 !
100 200 300 0 50 100 150 200
. jet
e First rough Er [GeVic] M (W) [GeVic)]
Val 'dat|on Of CMS Preliminary @ 10pb’ i%ﬁ::aﬂm CMS Preliminary @ 10pb™ igﬁc‘aﬁm
MC models 8 S’ | 8 S
pOSSible t 10 L B Gco = B GCD
w g W 40
1 - 1
200 400 600 800 0 100 200 300

CMS PAS TOP-08-005 H; [GeV] E, [GeV]
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e ATLAS event selection for 100pb-1
O One lepton (e or mu) with Pt>20 GeV
0 MET > 20 GeV

O >=4 jets with Et>40,40,40,20 GeV

0 W-mass constraint

 Optionally

0 Top mass window
O B-tagging

QCD not included in Bkgd.
“comparable to W+jets”

Number of events / 10.0 GeV
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CERN-OPEN-2008-020

250
(b)
200
150

100

50

|:| TThbar (muon)

- TThar (muon comb.)

|:| Background

ATLAS

D_IIII|IIII|IIII|IIII|IIII|

%0~ 100 450 200 250 300 350 400 450 500
M, [GeV]
Muon analyvsis

Sample default | W const. | m; win | W const. | W const. | W const
+n|<1]|+1b-tag | +2b-lag
Signal 3274 1606 755 386 403 280
Background 1497 495 143 84 42 14
S/B 2.2 3.2 5.3 4.6 9.6 20.1
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e Two methods to extract cross section studied CERN-OPEN-2008-020
0 Event counting
o Requires understanding and normalization of backgrounds

0 Maximum likelihood to three-jet inv. Mass distribution
o Less sensitive to background normalization
o Requires well understood top mass peak

250_ I T T ] 2D:I LI I T T T I LI I T T T I LU T LI I LI I T T T I T T T LI I:
E - @ . § 185 (b) =
C . @ il
C . 16F i
g 200 — %J c I:lBackground (nominal) i
- . 4=
- L 4 E‘] - - Background (x2)
7] - 7 w12
2 150 o c -
= C ] C 7
@ - — & 10 =
> - . 3] = =
o C - L s —
w 100F ATLAS 2 E 3
;_ C . L G —
g T ] £ ATLAS
= 30— — .
S - - -
= "i*'_i_. | -
P P R R I B A . PN IR R I R EPRII PRI R B B
0900 150 200 250 300 350 % 20 40 &0 80 100 120 140 160 180 200
M;; [GeV] Integrated luminosity [pb™]

Likelihood method: Ao /o = (7(stat) £ 15(syst) £ 3(pdf) £ 5(lumi))%
Counting method: Ac /o = (3(stat) + 16(syst) + 3(pdfl) +5(lumi) )%



o=
A

Single top quarks produced at
high rate at LHC

U Direct measurement of Vtb

O Search for non-SM
contributions (W’, H+)

Experimentally challenging

U Low jet mult. than ttbar: larger
W+jets, QCD bgkd.

O tW-channel: large ttbar bkgd.

U Low S/B, need sophisticated
analysis techniques

50 observation just announced
by CDF+DO0

O DO: [arXiv:0903.0850]

O CDF: [arXiv:0903.0885]
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D@ 2.3fb™ March 2009
; CDF Preliminary Single Top Summary
Decision Trees 3.74 :g:?g pb For Mtop =175 GeV/c?
: l +1.18 S-Channel
Bayesian NNs He— 4.70 g3 Pb Likelihood, Function | 15+ 09
I (3.2 M=o
Matrix Elem(:ents 4.30 :?;?_3 pb
: ——
BLUE Combination 4.16 0.84 pb Neural Nejwork 1.8+0.6
i (3.2 =
inati 3.94 0.88 pb Matrix Element 0.7
BNN Comblpatlon P a ?;2 r;;'?en 25+ 07
I . . . + 0 8
mmmm N Kidonakis, PRD 74, §14012 (2008) my,, = 170 GeV L'ke("Sh;’?gf)F“"Ct'o” 1.6+ 7
" | | Boosted Decision T ‘ 07
_— e — —_ oosted Decision Tree 1+ Y
0 5 10 (3.2f7) . 21—0.6
= inati 0.6
G (pP — th+X, tgb+X) [pb] Caa Y epenes ] 2% 3
MET+Jet S 410 26
500 . o i i i i i (;. 1erbs") E' 4.9+ 2.2
- L] tba::qb Dz 2.3 fb_ E C binati All Ch | z 0.6
400 | mwee % s ( alnne K r< 2'?’ t o5
R me 5 0 5
00- e Single Top Production Cross Section (pb
M Multijets g p p )

200 50
%6

CDF: |Vis| =0.91 + 0.11(exp) = 0.07(th)

100

02 04 06 08 ..1 0 02 04 06 08 1 D@: | V| =1.07 £ 0.12

Combination Output Super Discriminant
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e All channels (i,s,tW) studied, using various strategies (cut based,

likelihood, BDT,...)

e Common preselection:
U Exactly one lepton (e or mu), Pt>30 GeV
0 2, 3 or 4 jets with Pt>30 GeV, one b-jet

e t-channel (1fb-1): .
0 Cut-based (b-jet Pt>50 GeV, light |n|>2.5)
o N(sig.)=1460, S/B=0.37, S/sqrt(B) = 23.4
O Multivariate analysis (BDT)
o N(sig.)=542, S/B=1.3

tries

AlVy

V| = 211 %gat45ys =4%01theo = £12%
th

CERN-OPEN-2008-020
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C TT | |||| T | TTTT TTTT | TTTT | TTT I_
180__ ATLAS ]
N ——t-channel 3
160 M Wi-channel —
C Bsch |
1400 -; anne E
o B wbb 7
120: -Wjets
1001 -
80 —
60 —
40F -
20 —
00 50 100 150 200 250 300 350 400

M (GeV)



e s-channel:

CERN-OPEN-2008-020

U 2 b-jets, no other light jets, lepton, MET

U Topological cuts

O 5 Likelihood functions for sig. vs bkgd.
o N=15in 1fb-1, S/B=0.2

o Systematic error 95 (48)% with 1 (10) fb-1
U 3o evidence may be achievable with 30 fb-1

e tW-channel:

a) Likelihood W* vs — I+jets

Number of events in L=1

. Wt-channel
t-channel

B o ets (=ew)
tt— 11 (I=ew)

tt— l+t/vec/wHets
[ Wbb— I+jets (l=ey)
Wijj— l+jets (I=ey)

e s-channel [e+t combined] _:

" ATLAS-

!

Q) 01 02 03 04 05 06 07 08 09 1
likelihood

180-

O Exactly 1 b-jet, with Pt>50 GeV, topological cuts IO ) BOT for et vs Wefts
U Multivariate analysis (BDT)

0 60/20/7eventsin2/3/4jet bins in 1fb-1
o S/B=0.35...0.46

U doloc = 21% (stat.) +/- 48% (syst.) for 1 fb-1
U dolc =6.6% (stat.) +/- 19% (syst.) for 10 fb-1

140—Number of events in L=1b"

Number of events

—_
n
[en]

80— ti | (l=ep)

60l Wob— l+jets

:. s-channel

t-channel

CHl i lvjets (1=ew)

tt— l+t/met

Cl Wi l+jets

[ ® Wtchannel [e+t combined] ]

1 -08 -06 -04 -02 0 02 04 06 08 1

BDT output
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 Results shown here based on 14 TeV simulations
0 10 TeV updates in progress, expect results for summer conf’s
U naive scaling: needed lumi x2

 Top cross section road map with “early” LHC data

0 2009-2010 running @ 10 TeV:

o 20-50 pb-1: first ttbar dilepton, lepton+jets cross sections
o 50-200 pb-1: refined ttbar (with b-tagging), first look at single top t-ch.

U Beyond 2010:

o 200-1000 pb-1: single top t-channel, ttbar all-jets
o 1-10 fb-1: single top tW-channel
o >10 fb-1: single top s-channel

e Topphysics@LHCisa...
0 Tool to understand the detector
U Benchmark of the SM at LHC energies
0 Milestone en route to discoveries



Backup Slides



e Base event selection for 1 fb-1:
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Selection | Requirement oeg | ocqep | S/B | S/VS+ B €7
. .o . [pb] | [pb] (L=11b"") | (%)
O Dedicated b-tag multijet trigger = Freoems 5 100 0] T 165
. Even 6 <N <8 35 7900 | 17225 124 15.5
U 6 jets, Pt>30 GeV t Er 230 GeV 15 | 930 | 1/60 15.4 6.6
D T |o |Ca| Cuts b ta |n centrality > 0.68 99 324 1/33 17.1 44
- aplanarity > 0.024 9.0 251 1/28 17.7 4.0
Opo g ’ gg g . Zpg ETZLLS GeV | 9.0 229 1/25 184 4.0
* 1(2) b-tagsresults in SIB=1/17  twesie | e ol B B S B
(1/9)
i T e R QCD
. - ;. —— ti fully hadronic
* Improvement with Neural Net - N :
4 1 (2) b-tags: S/IB=1/7 (1/3) 1% A" . .
100 7 E
CMS Note 2006/077 1 L il
el RPN R | " PR B B B B
02 0 02 04 06 08 1

Ao /o = 3%(stat.) = 20% (syst.) £ 5% (lumsi) NN output cut
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— 0.08F RARENRE T T
S g7k i E
 Results from 2006 PTDR (14 TeV) 5 T R E
o8f S 3
0 Update for 10 TeV in progress ... % ZEE_ r ot B E
2 0.045— F " —
 t-channel results for 10 fb-': goosk A" | EN
s . iy -_ H = signa H E
0 Optimized event selection (S/N~1.34) v Li :
o Lepton Pt>20 Gev DOU‘IE _il‘":lufn [N |-I|-|I.|Il‘ut.’|b|bujl v v bl |.|I-|!.F g
o MET> 40 GeV c TR Gthe lightjet
o Lightjet p:>40 GeV, |n|>2.5
R Frorrprrrrp i T T
(o] B'Jet pT>.35 GeV, IT]I<2.5 N =2400 E 450;_ DSignahBadtgrounds
o Topological cuts evt & 400F oo
O 3501 =
Aclo = 2.7 (stat.) + 8.1 (syst.) = 5 (lumi) % % 300F E
] C ]
e Other channels: 0 izg: E
d s-channel 150 E
100)- .
Aclc =18 (stat.) £ 31 (syst.) = 5 (lumi) % = E

O tW-channel 00750 100 150 200 250 300 350
Mass (B-Jet,W) in GeV/c?

Aclc = 7.4 (stat.) + 18 (syst.) = 5 (lumi) % CMS Notes 2006/084 and 086
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 Systematics

Likelihood fit Counting method (elec)

Source Electron | Muon | Default W const.

(%) (%) (%) (%)
Statistical 10.5 8.0 2.7 3.5
Lepton ID efficiency 1.0 [.0 1.0 1.0
Lepton trigger efficiency 1.0 1.0 1.0 1.0
50% more W+jets 1.0 0.6 14.7 9.5
20% more W+jets 0.3 0.3 5.9 3.8
Jet Energy Scale (5%) 2.3 0.9 13.3 9.7
PDFs 2.5 2.2 2.3 2.5
ISR/FSR 8.9 8.9 10.6 8.9
Shape of fit function 14.0 10.4 - -
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 Systematics

Source Analysis of 1 th~!
Variation Cut-based BDT
Data Statistics 5.0% 5.7 %
MC Statistics 6.5 % 7.9%
Luminosity 5% 18.3 % 8.8%
b-tagging 5% 18.1 % 6.6%
JES 5% 21.6% 9.9%
Lepton ID 0.4% 1.5 % 0.7%
Trigger 1.0% 1.7 9% 1.7%
Bkg x-section 22.9% 8.2%
ISR/FSR +7.2 -10.6% 9.8 % 9.4%
PDF +1.38 -1.07%  12.3 % 3.2%
MC Model 4.2% 4.2 % 4.2%
Total 45% 22%




e Eventyield

Eventsin Ifb~" e channel u channel e +p combined
s-channel 6.3+07 9.1+08 154+ 1.0
t-channel negl. 1.7+ 1.7 1.7+ 1.7
Wit-channel 1.8 + 1.0 negl. 1.8 + 1.0
tt— 1+ jets 7.6 £26 17435 153 +44
tt—11 6.0+26 6.0+2.6 12.0 £3.8
tt—1+4+7 6.8+ 3.4 145+4.1 21.3 £ 5.3
Whb+jets 10,0+£32 7.0+£26 17.0 £ 4.1
W+jets 6.2+12 73+2.1 13.5+24
WZ+WW negl. negl. negl.
Total Bkg 36.8§ £ 5.8 459+ 6.6 82.7 + 8.6
S/B 17.3% 19.8% 18.7%
S/\/B 1.0 1.3 1.7

S+B/S 1.0 0.8 0.6
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e Table of systematics
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Source of Analysis for 1 fb~1 | Analysis for 10 fb~!
uncertainty Variation Ao /o | Variation Ac/oc
Data Statistics 64% 20%
MC Statistics 29%

Luminosity 5% 31% 3% 18%
b-tagging 5% 44% 3% 25%
JES 5% 25% 1% 5%
Lepton ID 1% 6% 1% 6%
Bkg x-section 10.3% 47% 3% 16%
ISR/ESR 9% 52% 3% 17%
PDF 2% 16% 2% 16%
b-fragmentation 3.6% 19% 3.6% 19%
Total Systematics 95% 48%
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 Eventyield for cut-based selection

Events in 1fb~"  2jets (1blj) 3jets (1b2j) 4 jets (1b3j)
Wit-channel 435+ 16 164+ 10 40£ 35
t-channel 1218 £ 47 94 + 13 58 £11
s-channel 42 +2 5x£0.6 0.6 £0.2
tt— 1+ jets 1260 + 38 664 £+ 27 240 = 16
tt — dilepton 291 £ 18 S50£7 17 +4
tt—1+71 428 £ 22 55+8 17£5
Wjets 2983 £ 71 207 £ 19 386
Whbb-+iets 137 £ 33 13£3 6+2
TOTAL bkg 6359 £232 1088 £ 74 377 £ 42
S/B 6.8% 15.0% 10.6%
S/V/B 5.4 5.0 2.1
VS+B/S 0.19 0.21 0.51




« Eventyields BDT analysis

Events in 1fb=" | 2jet (1b1j) | 3 jet (1b2j) | 4 jet (1b3j)
Wt-channel 580458 209+£35] 6.6+£20
t-channel 10.2 +4.2 negl. 1.7 £ 1.7
s-channel 1.4 +0.3 negl. negl.
tt — all jet negl. negl. negl.
tt — |+ jet 563 +82 | 41.8+£63 | 13.7£34
tt — dilepton 1.7 £ 1.2 negl. negl.
tt— I+ negl. negl. negl.
W+jets 921 £8 | 32£14 ] 02£0.1
Whb+jets 3.9+39 negl. negl.
Total bkg 165.6 £9.2 | 451 =63 | 15.6 £3.4
S/B 35.0% 469 36.2%
S/\B 4.5 3.1 1.7
VS+B/S 0.25 0.39 0.71
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 Systematics

Snurée of Analysis for 1 fb=1 | Analysis for 10 fb~!
uncertainty Variation  Ac /o | Variation Ac/c
Data Statistics 20.6% 6.6%
MC Statistics 15.6%

Luminosity 5% 20% 3% 1.9%
b-tagging 5% 16% 3% 6.6%
JES 5% 1% 1% 1.5%
Lepton ID 1% 2.6% 1% 2.6%
Bkg x-section 12.5/10%(*)  23.4% 3% 9.6%
ISR/FSR 9% 24.0% 3% 7.8%
PDF 2% 5.2% 2% 5.2%
b-fragmentation 3.6% 9.4% 3.6% 9.4%
Total Systematics 48% 19.4%




Event selection

Channel

[t — bWqy

tt— bWqg

T — bWqZ

Pre-selection

= 14 (pt > 25 GeV)
> 27 (pr > 20 GeV)
= 1y (pr > 25 GeV)

=17 (pr > 25 GeV)
=3 (pr > 40,20,20 GeV)
= 0y (pr > 15 GeV)

=3/ (pr >25,15,15 GeV)
= 2j (pr > 30,20 GeV)
=0y (pr > 15 GeV)

pr > 20 GeV pr > 20GeV pr > 20 GeV
Final Pry > 15 GeV E. > 300 GeV 2 £ same flavour,
selection bty =75 GeV oppos. charge
Mgy > 125 GeV
Mgg < 200 GeV
Trigger €221, mu20 or g55 €221 or mu20 €221 or mu20

Bkg. Yields / signal eff. For 1 fb-1:

e u 14
(t— bWqy:
Total (4.4+0.6) x 10> (2.240.6)x 10> (6.5+0.7) x 10?
Signal % 3.6+0.2 4.1+0.2 7.64+0.2
(t— bWgZ:
Total (0340.6) x 102 (0.1+£0.6) x 102 (1.34£0.6) x 10?
Signal % 1.4+0.1 2.5+0.1 7.64+0.2
(t— bWgqg:
Total (11.040.3) x 100 (8340.2)x 107 (19.3+£0.4) x 10°
Signal % 1.3+0.1 1.5+0.1 2.9+40.1
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