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Top quark @ LHCproduction

probe |l ow x in pdfs ! gluon f usion dominated

~10% t~90%
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top pais:_ 1 i t g CR i |
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Top signatues e

: : + ~32.4%
¥ High PT jets 5 RE7 6%

¥ b-jets

¥ 1to 2 high PT

le ptons
¥ Missing ener gy //
p === ===

tt

sing le top

W qO/gObp

//1 or 2 jets

>

Wit

bkgs tt: W/Z(+]ets), single
top , QCD, Di-bosons bkgs_single t: tt +some bk gs _tt
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c (no)

Top @ LHC:xsec In the contex

proton - (anti)proton cross sections

ft cr oss section

S —— Rate at L=

10° E 6. ,,__/——————r‘——— 1 10° XsecC 1033cm 2 st
1! é 1| Is(TeVv) :

0 : Tevatron ILHC14 : 10 (p )

10° E P 4 10°

s T

1.96 ( pp) ~7

10 E .

o'k *’ ] 10 (pp) ~400 0.4Hz
=| 14 (pp) ~900 0.9Hz
102 ; Gjet(ETjet>\/S/20) 29

o' F o = Theory uncer tainty: ~ 8 to 6%
10’ onexET"%wo GeV) ¢ atT evatr on, 6 to 4% at LHC
10" E §

IOE @10 TeVwrt1l4 T eV

100 F o,

~ tt'xsec stays ~3 x sing  le top xsec
W+n] (n>1) xsecdo wnby~23%

10* :g o (E > \s/4)

jet\ T

(M, = 150 GeV)

s [

10 _g csHiggs

H

10° E _
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1 o/ % Mod and Uwer arXiv 0804.1476

T Cacciaret al: arXiv 0804.2800
Vs (TeV) Kidonakis anggt:arXiv 0805.3844
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Re-discoering top.

. = Pseudo data
H_JetS CMS Preliminary @ 10pb™ [ 1t (signal)
g | S
Selection E .| B 22 ers
¥1 centr alisol. highP 1 # L 5
(pr >30 GeV)
¥ #4 centr al high pt jets 02
E>40GeV Efeadies65GeV 1

¥lsolation cuts r educe QCD bk ¢
on§°# R(" ,closest jet)

10
¥Countev entsin N e, , subtr act bk g 1 9 3 4  >5

Signal=128 ev , S/B=1.4 Jet Multiplicity

¥YRealistic day-1detector simul
Mo E t™ss cut, no b-ta g

Need data-dr iven QCD bk g estimate
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..and ivieasuring tt @ass section

#$ /$(CDF/DO) = 14% / 18% (2.8 / 11t

El_miss

] - CERN-OPEN-2008-020 ]
di-le p= % $bb gy s AN OES
Requir e 2isol. highP + == | > 2 55 2 0 #7% © 1 . ]
r =] [ I R | = o F = o a = -
miss 100/~ o I 10 8 =25 = = o E
(e1 #)1 MZ veto , ET Cuts o E”l %A@s i 50;: EI = I I ATAS
Ooz"-"i‘q‘émémi‘m‘é‘g‘é‘ﬁ‘i °§ imé‘;‘a“‘n“i"n‘.‘é““é““i
A:AT LAS ,C:C M S tt njets N JetSWW njets

Der ive cross-sectionb y %y o
E Lo :

¥likl btto N lets-Emiss template( A)

Jet cuts (NGP tof
¥eounting in Njet bing (

CERN-OPEN-2008-020

¥+ Mw constr+b-tag} gy h ATLAS
Mikelihood bt to angular vay ( /| no b-tag .
020772060 80 100 120 140 160 180 200

Integrated luminosity (pb™)

%8/ &(%) template(typical perf.) Validate E t™ss and

A 0.1fb1 A4(stat) +4(syst) +2(pdf )£5(lumi) b-tag estimate bk gs
C0.01/0.7/ 1 fbt 9(stat)/ 8(stat) 0.9(stat)£11(syst)£3(lumy) ym data
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Measuringtt anss section (I1)

#%$ /$(CDF/D0) =8.6 to 36%1 to 12% (2.8 to/2-1 flo!) A=ATLAS.C=CMS

=+jets ¥Requir e 1 centr al high P T lepton ,
#4 centr al high P 1 jets (R#s> 20 to 40
- cerN-opEN-2008-020 GeV).Reconstr uct had top

(o))
o
1T 1]

< 1405 100 O 4  ¥C 2 b-tagao jet werlapcorvergingine btdr
5 - -1 ar ] . . . .
2120 pb no b-tag Eerer |4 light jwith My constaint | |
1000 @wes | YA EMsS>20 GeVIopias3 jets with lasgt
801 =

1 PP, at least 1 Mconsistent withcan add !
ATLAS - or 2 b-tags)

A O
(==
ARERNRE
|

1 ¥Get xsec with
0 lik elihood Pt to mass sha pe or
50 100 150 200 250 300 350 400 450 500
M [GeVI  count & subtr act bk g (A, O

N
o

T T
|

: %8/ &(%) | stat sys pdf lumi N
AT No *0) > P main (initial) syst

bta g, ) count 3 16 3 S JES, bk g (W+jets
100Pb™ jikelihood | 7 15 3 5  QCD - needed

C.count 1fB #$ /$(%)=1.2%(stat)+13.6%(syst) from data), b-tag
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Top for calibrationn- tag

b-ta gging efbciency '

0_92_ .................... .......................... — e -
0.8 i_ .................... .......................... ......................... .......................... ....... _i
0.7 __________________________ __________________________ __________________________ ,,,,,,, £
0.5 + __________ .......................... __________________________ ....... -
0.4F __________________________ A— AR S— ,,,,,,, E
0.3] ]
0.2}

Select Hjets (A)
(and di-le pt (C)) | ATATLAS,C=CMS

. A +5%
¥ Count #e with 0 to 3b-tagp —with 100

&, & and xsec simtaneously ol

b-Tag Efficiency Barrel

¥ Use kine/topol  ogy/

ik elihood to select E E
hlghly enr iched b-jet 0. 1;_ .................... .......................... .......................... .......................... ....... _;
sample . Need bk g 050 100 150 200 250
subtr action ! get ',  A+10% with100 pb Calibrated E; b-Jet
vs Eqlet, (et —> C: +6% (barr el),

+10% (endca p)

withlfb -1
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Top for calib: Jet E scale (JES

Select =jets %40000
%35000:

A=ATLAS,C=CMS £ 30000

@ 25000

use b-ta g (A Q) S 50000k
(+lik elihood ( C)) to " 15000
identify bjj (Pt >40 GeV) 10000F
for hadr onic top 5000

C

Moriond 2009

- Template" =1.,! = 1.

Best fit" =0.96,! =1.33

3
>
|

¥ )2 pt to sim. template to
get <JES>, r esol.

¥ ltemtivelyascale light %ets with
<M;>=MwFPCin bins of &

¥ rescale b/light jets to maxepimb
from (2 bt (M=MwPPEM wb=M Top

10

%5

95
jet-jet mass (GeV)

2% on <light JES> with 50
pb

2% on light JES( ( ,E) with
1fb -1+

~1% on <bJES> a nd <light
JES> with 100 pb -1
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vieasuringop Mass

=ets Mwp(CDF+DO0) = 173.1+1.2 GeV (up to 3:6-flrXiv:0903.2508

ATLAS=A.CMS=C ¥Use xsec selection for

(assume unbiased jet scale) *IE1S (9 T harderiets - (A)

4 m L [ [T
& 250 -
E E ATLAS CERN-OPCN-2005020Reconstr uct W hag W/w 0 b-ta g(A)
g2000 | fb - [ sune 1 ¥-btagosest jet pair(space)in(? with My
- [Jewweewars 1 cONSHEINL;
1500 Bl s | ¥ /0o btagmin(My-M;) jet pair
100 N dac_3¥l'op had =W had +Cl 0sest (b)jet(space/
- simplecut basedeco ; i |
soF- bt with function _:kln) ( A),2 btags+hijj with laagt likl.C
: : x - -
obb e T, ¥Mop * functional bt, f ull kine .

320 400
Mg [V Pt (A), ev-ly-event likl.(idegam)O

%Ml top S (1-10 fb 2)~0. 2-0.5 GeV . Soon syst. domin : mostly (b)JES .
A YMiwpp=11t035GeVinlfb -1if %ES/JES s 1% to 5%

C # Mior=1.2 GeV in 10 fhif #IJES/JES is 1.5%
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Measuringop mass (Il

: Haft‘?ﬂ EJ MEQ#RE1.2 GeV in 10 ffneed well kmo bIES)
Nneutmos
combirbkg) G VM N Z #MN&d5-4.2 GeV in 1 fb(limited § QCD/JES)

T | I I I ‘ I I I ‘ I I I
75:— my, ,=am+b

Mwp from J/+

- a=0.56+-0.05
745 = (253 +- 8.3) Gevic?

73
¥elect =jets :
Mook for J/ + from b decay

Xcorr elate M( J/+, =from W
int 1 Wb)with M op

72
71F

70F

Reconstructed m,, | (GeVi/c?)

; CERN-LHCC-2006-021
69 -
' I BT
178 1802
m, (GeV/c”)

| | | | ‘
0 172

| | | ‘
174

176

~ — —E—

1

Syst dominated b y theory
uncer tainties , negligb le JES YMop ~<2 GeVin20fb -1
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Measurlng Slngle O] oz

arXiv:0903.085@M903.0885

q JRLRAREE RAREN LELRE LRLR

t-cha n: Reb(b) % E : woi— cemvonen | ot

t g b 160 W t-channel —;

Select with A=ATLAS,C=CMS 140 .

. . 120F MWt =

¥complex kine . cutsonle p, b-jet, ook Wijsts E

Ermiss forw ard gO@ ,0, ook Jy E

¥multiva riate: Boosted Decision 3 | BDT>0.6 7

Tree (shape variables) (A) i_ ]
Subtr act bk g and count 200

% 50 100 150 200 250 300 350 A4C

A :%Vtb/Vtb ~12%  (1fb 1) Top M (GeV)
Need bk g data-
S/B %8/ &(%) (sta 1 driven estimates (tt,
=X |TYPE (441,41 +sys) b W-+ets , QCD)+

A | cuts 0.37 5+45 (1.6£22)  1(10) excellent kno wledge

A [BDT 1.31 5.7+22(1.8+10) 1(10) of det. perf. (b-

C | cuts 1.34 2.7+9.4 10 tag,JES) + lumi
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Measuring Single top (|

Wt-cha n: R BE $$b % e i ATLASC=OMS

) W CERN-OPEN-2008020  ATLAS:

. - 2003_ a) BDT for W+t vs tt!  I+jets _:

Ilk et (1 b IeSS) 180Z_Number of events in L=1fb* E

. -" Wt-channel [e# combined] -
Selection 9160y s-channel E
A kine cuts , multiva riate (BDT) %140_1 enamnel E
C kine cutssophisticated b-W pag 227 i e | E
E100 @ e Itiets | +IT 1fb -1 E
Subtr act bk g and count Z 8oEfll Wbt IHjets 1 =
so M Wil Ijets | | E
S/B~0.4 (1fb 1) a0 : E
3& evidence withfe w fb 1 225_ E
0 — 0 . -1 <1 -08 -06 -04 -02 O 02 04 06 0.8 1
Y&/ &~20% with 10 fb BDT output

s-cha n: $bb

) . Need ex cellent det. kno wledge ( JES),
>WN< bk g fr om data, theory contr ol (ISR,FSR)
7. RN

10 fol#$ /$ (sta+sys)=18%+31%(

low xsec , most difbcult. 3% evidence with 30 fb 1(A)
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Top Properties & bgond SM

Search for FCNC rare decays (t! {Z,, ,g}q), topr esonances (ZO,

KK modes..),. Chek anomalies in spiharg,couplings

tt_l Zq 3| = =( b CDFBR(t->Zq) < 3.7% @95%LQ1.9 fi)
50.0025;— CMS —§
¥Requir e % 0002} E
¥b-ta g,1 lightjet, 2isol. = = g —— with syst ]
(e’ #) Wlth M( — =M Zilo, .................. No SySt ]
Y ardle p +Etmiss <110 GeV ,Mwp -
& M Zj In[1101220] Gev nl CERN-LHCC-2006-021_:
¥cos(Zq,Whb)<0 : T ]
¥Subtr act bk g (tt di-le  p) and 0O =%~ 20 60 80 100 _
count . L(fb)

syst: jet/le p E scales, b-ta g
10 fb -1: BR(for 5s.d.)~14.9 10 *#

ot CDF/DOM"20v2@720-820 GeV @95%QLe to 1/ 3.6(8)

ATLAS(1fH:5s.d.disceer for M,50.8-1TeV if xsec~3 to 10 pb
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Conclusions

¥ LHCisatopf actory (forboth!s=10T eVand14T eV).
Most measur ements a re quickly systematics limited.

¥ Atls=14T eV, ATLAS and CMS ca n accomplish
¥ Topr e-disco very with O(10 pb 1)

¥ Basic measur ements + calibr ations with  O(100 pb 1): tt
cr(') 0ss section kno wn to ~10-20%, bta g efbciency to 5to
10%

¥ Precise measur ements with O(1-10 fb -1): JES to 1-2%,
sGing le top x-secint-cha n kno wnto~20%, M +tp to1to3
eVv.

¥ Expl or ation beyond SM  with O(10fb -1): FCNCr are
decays, small xsec r esona nces...

¥ Analyses being r e-optimiz ed to cope with dif  fer ent sig/
bkgratioat!s=10T eV. Eagerly w aiting for LHC tosta  rt!
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