


8 Grab File Edit Capture Window Help 8 g = 86% @ Thu 4:31 PM canelli




File Edit Capture Window Help

talk.pdf VJets_Marek_
! Schoe...rr.pdf

B B

Kamenik_tt_B .
SM.pdf FALGARI_TOP
2012.pdf

I

TopEFT.pdf mpv_top2012.
g pdf

B =

1 Top2012-
2.pdf MWorek.pdf

‘parke_top201 '

.

h'amilton.pdf

&3

. TEVangles-
Harel.pdf

LHCangles-
Wengler.ppt

/
”"ﬁ:boosted-

, Fleiscin.pdf

TEVseafches-
% .. Schw..er.pdf

v

LHCsearches-

Golling.pdf

T Te=
o

TEVsingletop
~Joshi.pdf

LHCsmgletop'.‘

Q< m O

COMBtopmas

s-Sha...a.pdf
- <ol

3 = 4 88 @ Thu4:25PM canelli Q

 LHCTEVdiffxs
ec-D...d.pdf

.Fleck.pdf

TEVxsection-

Petrillo.pdf

LHste(ti'on—
Jets=..li.pdf

CMSsys-
" Gosslink.pdf

TEVsys-
Sharry.pdf.

TEVtopmass-
*  Bartos.pdf-

-

LHCtopmass-
Seidel.pdf .

22

SYStopmass-
- Cortiana.pdf

cisco

'LHstection-

Andrea.pdf .

7’: thah ..’,

Keynofe- A
Perez.pdf

ATLAS-
« Statu...a.pptx

CMS-Status-
Neu.pdf

CMS-
Objec.s.pdf

e

ATLAS-
. 0bje_c.“rt.pdf

LHCTEV-V
+jets...ot.pdf

t
LHCTEVInstru
ment...u.pdf



8 Grab File Edit Capture Window Help

‘parke_top201 '

talk.pdf VJets_Marek_

Schoe.“rr.pdf_
Kamenik_tt_B

SM.pdf FALGARI_TOP
& 2012.pdf

—

TopEFT.pdf mpv_top2012.

pdf

Top2012-
2.pdf MWorek.pdf

.

h'amilton.pdf

Theory

-
LHCsearches-
Pagano.pdf

Day 4

-

&3
~e

. TEVangles-

Harel.pdf

LHCangles-
Wengler.ppt

" LHCboosted-:

, Fleisciin.pdf

TEVseérches-
Schw...er.pdf

LHCsearches-
Golling.pdf

3 = 4 88 @ Thu4:25PM canelli Q

3 it Keynote=
" LHCTEVdiffxs TSZ:,?E;‘;:;; 3 Perez.pdf
_ ec- D .d.pdf . :

= B E

o

TEVsingletop
~Joshi.pdf

q —......i

COMBtopmas
s ~Sha.. apdf

LHCsingletop: Da Z ATLASsys- ’ LHCxsection- ATLAS-
e g _Fleck.pdf .je(S.-...|l.pdf . Statu...a.pptx

LHCXxsection- CMS-Status-

Andrea.pdf . Neu.pdf
Da g
Objec. . s.pdf

* Gosslink.pdf "

TEVsys-
Sharry.pdf.

=]
. - " ATLAS-

. Obje_c.“rt.pdf

LHCTEV-V
+jets...ot.pdf

TEVtopmass-
*  Bartos.pdf-

-

LHCtopmass-
Seidel.pdf .

= i =

LHCTEVInstru

SYStopmass- ment...u.pdf

- Cortiana.pdf



8 Grab File Edit Capture Window Help QMmO 2 = « s6x@r Thu4:31PM canelli Q =

. Searches

Tob p_rolpér’tiés_-.; '

tions ‘(sihglé top, £tX)

-‘htertainti,és
‘Backgrounds
Objects
Detectors -

Accelerator ‘ .
RPNy v, TR

O < O cisco




T T T T T I I
ATLAS Online Luminosity
2010 pp \/'s = 7 TeV

=— 2011 pp s =7 TeV
m— 2012 pp \/s = 8 TeV.

Delivered Luminosity [fb
N
IIIMIIIIHll”‘llIlIHlIIIIHII[ |||||M
||H|
&

ot
Month in Year

.73x1033cm2s?
S 2011 p—p run

Peak lumi

. LAr LAr LAr . .
Pixel SCT TRT EM HAD FWD Tile MDT RPC CSC TGC Solenoid

99.8 99.6 99.2 97.5 99.2 99,5 99.2 0994 098.8 994 99.1 99.8

Total Integrated Luminosity [fo

7
6
5
4
3
2
1

— ATLAS Onllne Lumlnosny Vs =7 TeVv
F |:| LHC Delivered
F [ ATLAS Recorded

£~ Total Delivered: 5.61 fb™'

Total Recorded: 5.25 fb™

ok
28/02 30/04 30/06 30/08 31/10

Day in 2011

2011: 93.6% of delivered
data are recorded (5.25fb!) data are recorded (13.7fb1)

Toroid

CL)LE)

Luminosity weighted relative detector uptime and good quality data delivery during 2011 stable beams in pp collisions at Vs=7 TeV between

March 13* and October 30t (in %), after the summer 2011 reprocessing campaign

All good for physics

89.9% of
recorded data

ATLAS p-p run: April-June 2012

Inner Tracker Calorimeters Muon Spectrometer Magnets
Pixel SCT TRT LAr  Tile MDT RPC CSC TGC solenoid Toroid  Cl@ta
100 99.6 100 962 99.1 100 99.6 100 100  99.4 100 .
(April = June 2012)
5th International Workshop on Top Quark -

September 17, 2012

93.6% of recorded

Phvsics - M. Aleksa (CERN)

20
:9 18: ATLAS Onllne Lumlnosny \/’ 8 TeV
> F [ LHC Delivered
8 161 ] ATLAS Recorded
€ 14F
£ F Total Delivered: 14.63 fb™
o 12 Total Recorded: 13.69 b
D e
T 10
o> =
R} 8
< £
s S
=] 4
2k
0

PR ) T S S TR AT T S R SR
26/03 23/04 21/05 18/06 16/07 13/08 10/09
Day in 2012

2012: 93.6% of delivered

= Close to 90% of
the delivered

= luminosity in 2011

and 2012 is used for
physics analysis!



LHC Performance Poses Challenges

LT
CMS Experime nt é\)t LHC CERN
Data recorded: Thuy Apr 505:47:32°2012 LEST
Run/Event: 190401|/\12545076
ttumi section:\76 |
Orbit*Crossing; 1949484@ 1847

: ngh 1nstantaneous luminosity - increased pileup

* Example: ~16 primary vertices
— Complicated environment — but actually quite common
— Observed events with up to 78 reconstructed vertices

V_ Christopher Neu

Excellent
performance of the
LHC and detectors

Detector
subsystems fully
operational and
better than design
performance

Trigger coping with
demands of high
pileup




OBJECTS: Leptons, Jets, B-tagging, Missing Energy

Summary and outlook

Summary

Conclusions

@ Great performance of the object identification both at 7 and 8 TeV
for precision measurement of top quark properties
+ ATLAS Top object definitions and
calibrations have evolved a long way over Muon trigger isolation efficiency
@ CMS is performing well in this scenario, adapting to the increasing the 2011 period | SARARMRAARS ‘

E  ATLAS Preliminary

@ The agreement between data-simulation is remarkable

=3
=]

Efficiency

luminosity 4+ Top members are at the forefront of 1§ R S *ﬂ
o PU dependent correction ATLAS on those topics 0.999 b
H H H 0.998
® customize isolation + Combination of methods provides best E o rp <oz
T . 0997f- ¢ 2P PR
@ So far, top analyses show no significant dependence on the changing performance E Data2012 (1528 TeW)
L 0.996F \
conditions. + systematic uncertainty determination P fua-sren
. . quite sophisticated P s s
o All CMS public results available from: >
https:/ /twiki.cern.ch/twiki/bin /view/CMSPublic/PhysicsResults + PUhas been a challenge but ATLAS has
risen to it
V. Boisvert »
C. Diez Pardos (DESY) TOP2012, 17 September 2012 31/33



Affect objects measurements: jets, MET, b-tagging

Backgrounds: Instrumental

True instrumental (cosmics, noise, beam gas) and fake instrumental (QCD)

METHODOLOGIES IN CMS AND ATLAS

ATLAS

ATLAS
ATLAS

CMS

CMS

CMS

lepton+tjets

dilepton

single top
leptontjets

leptontjets

dilepton

single top
leptontjets

MM=matrix method,
JE =jet electron
AE =antielectron

Joe Boudreau

o(tt)

o(tt)

G(t)S
t-chan

o(tt)
o(tt)

G(t)’
t-chan

0.035

0.7
1.04

0.036

2.3

0.036

Phys. Lett. B711
(2012) 244-263

JHEP 1205
(2012) 059

arXiv:1205.313

arXiv:1108.3773

arXiv:1208.2671

Phys.Rev.Lett.10
7:091802,2011

MM(p),
AE(e)

MM
JE

AE

MM

AE

CONCLUSIONS

Basic suppression of beam halo, calorimeter noise, cosmic rays are
well established and reduce backgrounds to acceptable levels.

Pileup is a continuing problem as the number of primary vertices
has nearly reached its design value. ATLAS, CMS simulates this
and has put in place algorithms to suppress the effect on physics
analysis.

QCD events containing fake leptons are a small background but
irreducible. Matrix method, Jet Electron method, and anti-electron
method obtain accurate estimates at the LHC and Tevatron for

the precision top measurements now in progress.

Instrumental effects are largely under control thanks to the
hard work of the performance groups.

¢108/L1/6

neaxpnog/z10zdog,



Backgrounds : V+jets

Cross section measurements

Background estimations: >4 different methods

The bottom line

e V+light jets at the Tevatron and the LHC
=> measurements agree with predictions from NLO and multilegs generators
(scaled to the NNLO inclusive prediction)
=> measurements would enable constraining MC predictions
precision: W+3jets: ~ 20%, Z+2jets: ~ 15%

e V+c/b jets at the Tevatron and the LHC
=> in general, measurements agree with predictions from NLO and scaled multilegs ge
some discrepancy in CDF measurement of W+b jets, LHC data agrees with predicti
=> measurement uncertainties are larger than the typical MC predictions
precision: W+c jets: ~ 25%, W+b jets: ~ 20-30%, Z+b jets: ~ 15-30%

e more results than the ones that I presented here ‘
o further measurements with higher statistics expected both from Tevatrol i

+ measurements @ 8 TeV

Frederic Deliot

Frédéric Déliot, Top2012-Winchester, 17-SEP-2012

Conclusion

¢ a lot of V+jets results from 2 colliders and 4 experiments:
> measurements agree with the NLO MC predictions

=> multilegs generators suitable to reproduce most of the V+jets kinematics
W-+b/bb measurements compared to predictions ?

=> still more results/checks to come

e various methods to measure the V+jets background in top analyses:

=> depending on the needed precisions:

* use multilegs generator scaled to NLO predictions

* data driven normalization (agrees with the MC predictions) or fit together with the top quark signal

=> because of the advanced developed background estimation technique usually the achieved
uncertainty on the V+jets background is small

DY runtimegrated Luminostty [y 5o

7

20
18
16
14
12
10

ATLAS Online Luminosity \s = 7 Tev
[l LHC Delivered
[J ATLAS Recorded

Total Del

ATLAS Online Luminosity Vs =8 Tev

Total Integrated Luminosity [b "}
Total Integrated Luminosity [ )

N

7
6,
5,
4
3
2
1
0
A

Q==
01/03 01/05 01/07 31/08 o011 26/03 24/04 23/05 21/06 20/07 18/08 17/09

Day in 2011 Day in 2012

Frédéric Déliot, Top2012-Winchester, 17-SEP-2012 22



tt Cross Section: Tevatron

Tevatron results in TOP 2011
systematically limited

CDF added missing channels (taus)
and
more data to stat. limited

channels

New Tevatron combination (5.5%
precise, theory 3.5%)

(Most precise single analysis 6.8%)

Gianluca Petrillo

Tevatron Run Il Preliminary

*=preliminary
CDF dileptons *  =i==@=—f=i 7.47 + 0.50 iI0.70 pb 8.8fb’
0.86 pb
CDF ANN l+jets F o 4 7.82+0.38 i[0.40 pb 4.6 fb’
0.55 pb
CDF SVX l+jets - e —i 7.32+ 0.3(|5 il0.61 pb 4.6 b’
0.71 pb
CDF all-jets  |rjr@ufm— 7.21+ (I)Flao i[1 08pb 29fb"
1.19 pb
CDF combined * | | 7.71+ t_).31| f I0.40 pb upto 8.8 fb™
0.51 pb
D@ dilepton 7.36 + 0.85 pb 5.4 fb™
DO l+jets =] 7.90+ 0.74 pb 5.6 fb™
D3 combined —teoi—i 7.56 + 0.20 ‘10.56 pb 5.6 fb”
0.59 pb
Tevatron combined * =+ 7.65+0.20+0.36 pb upto8.8fb”

September 2012

for m, = 172.5 GeV

0.42 pb

pp — tt cross section at\ s=1.96 TeV

11




tt Cross Section: LHC (I)

Using taus or no leptons
Challenges: Trigger evolving, pile up, huge systematic uncertainties (all jet dominated)
CMS Preliminary, \s=7 TeV

H. 15 May 2012
ATLAS Prellmlnary i Theory (approx. NNLO)
form, = 172.5 GeV ,
Data 2011 —— stat. uncertainty CMS e/u+jets 164+ 3+12+7pb
—— total uncertainty TOP-11-003 (L=0.8-1.1/fb) (val. £ stat.+ syst.+ lumi.)
Channel & Lumi. o,; (stat) 2(syst) £(lumi)
Single lepton  0.70 fb”’ 179+ 4+ 9+ 7pb CMS t+jets 156 +12 £33+ 3 pb
TOP-11-004 (L=3_9/fb) (val. + stat.* syst.+ lumi.)
. -1 + + 8
Dilepton 0.70 fb 173+ 6 "} " 7pb
All hadronic 167+£18+78+ 6 pb .
1.02 o P CMS dilepton (ee,uu,ep) 162+ 2+ 5+4pb
- TOP-11-005 final (L=2.3/fb) (val. + stat.+ syst.+ lumi.)
Combination 177+ 3 "5+ 7pb
CMS dilepton (et,ut) 143+14+22+3pb
arXiv:1203.6810 (L=2.2/fb) (val. £ stat.+ syst.+ lumi.)
New measurements
+jet 1.67 fo’ 200+19+42+ 7
Thaa * 8IS . 0o : pb CMS all-hadronic 136 + 20 + 40 + 8 pb
T,.4+ lepton  2.05 b 186+13+20+ 7 pb TOP-11-007 (L=1.1/fb) (val- £ stat.+ syst. lumi)
All hadronic 168+ 12 *0+ 6 pb
-1 @ Approx. NNLO QCD, Aliev et al., Comput.Phys.Commun. 182 (2011) 1034
47 fb @ Approx. NNLO QCD, Kidonakis, Phys.Rev.D 82 (2010) 114030
. I l | | 2 Approx. NNLO QCD, Ahrens et al., JHEP 1009 (2010) 097
50 100 150 200 250 300 350 —T | | |
0 50 100 150 200 250 300
Gy [PDb] 5(th (pb)

Gia Khoriauli 12



tt Cross Section: LHC (lI)

Using leptons: lepton+jets (b-tagging and semi leptonic b-tagging) and dilepton channels
LHC combination (7TeV, older results) produce a gain of 7%

1
I = 164 £ 2(stat.) £ 17(syst.) = 3(lumi.) pb
o7 = 165 £+ 2(stat.) = 17(syst.) = 3(lumi.) pb

Measured cross sections are :
utjets O = 163.2 £ 3.4(stat.) = 12.7(syst.) £ 7.3(lum.) pb.

etjets O = 163.0+ 4 4(stat.) £12.7(syst.) £ 7.3(lum.) pb.
comb 0i = 164.4+2.8(stat.) = 11.9(syst.) £7.4(lum.) pb

MS, 7 TeV, |+ 7
CMS, 7TeV, Mjets, 9% ATLAS, 7 TeV,
o = 176 + 5(stat.) '] (syst.) & 8(lumi.) pb. | dilepton, 10%

Combined 161.9 & 25::3 + 3.6 CMS, 7 TeV, dilepton, 59

Jeremy Andrea Reach theory precision soon ? 5

o = 179.0£3.9 (stat)£9.0 (syst)£6.6 (lumi) pb ATLAS, 7 TeV, l+jets, 7%

CMS Preliminary, 1s=8 TeV

oS = 167 + 3(stat.) + 20(syst.) = 3(lumi.) pb| ATLAS, 7 TeV, l+jets, semi leptonic b-tagging, 11%

sn I 29
CMS I+jets (e/u+jets) 228 + 9 +3 £10pb
TOP-12-006 (L=2 8/fb) eal. + shal. = ayst = lumi )
@
CMS dilepton (ee uu,ep) 227+ 3+11+£10pb
TOP-12-007 (L=2.4/fb) (val. 4 stat_ & myst & lumi)
s =
CMS combined 227+ 3+11+£10pb
d (val. + stal * syst. + lumi)
B Approx. MNLO GCO, Kidan, Xn \os 5 2012
) Apprax. NNLC QCD, Cummrle al., sasg m
) Approx. NNLO QCD, Langenfedd et I PRD&O{ 009) 064009 (Scale @ PDF unceriainty)
) Approx, NNLO QCO, Langanfeld &t al, PRD 80 (2003) 054008 (Scal o uncaertaln nty)
| |
0 100 200 300 400
o(tt) (pb)
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Differential Cross Section: TEV & LHC

CMS Preliminary, 5.0 fb™ at\'s=7 TeV CMS Preliminary, 5.0 fb" at\'s=7 TeV L data

S 3
) 3
PR 3 PR 3 S 0T [INLOMCRM)
-85 F Dilepton Combined ] '85 F Dilepton Combined ] = [0 NLO + NNLL £
- r 1 - r 1 £ —_— E
gL . °aL . T 1oL ATLAS -
F 1 e 3 8 L JLat=20s o' ]
r 1 1 =10 =
10"F = 10 e 4 L =t =
E ] F | ] m 110’3 .
[ I, A b [ e Data T 7 -— IE 1
2L | 2| - © E 4
107 © Daa , 10" E — MadGraph+Pythia 3 o -
E— MadGraph+Pythia ] . MadGraph 4*Q? 7 (3 E I I l | e
L --- MC@NLO+Herwig F MadGraph Q%/4 | 2‘ 0.5E =
103k — POWHEG+Pythia 10°E --- MadGraph matching up é E o 1.5 ‘
F E MadGraph matching down ] g 1j | | _,_{_*1
Q 15 F 9 15 3 E 3 0 5_ |
- g S — 2 300 1000 2000
° o5 E S o5 B, . = z m, [GeV]
2 3 4 5 >6 tt
Jets Jets
, CMS Preliminary, 1.14 fb"at\s=7 TeV CMS Preliminary, 1.14 fb' at\'s=7 TeV = 102 = T T 3
=) 8:vuvluywyy.wy.|w.”w.”y|”y.|u--: - L e s o e o [0 E ——— data 3
%'; F Dilepton Combined e Data ] < [ e/u+ Jets Combined e Data ] E C ] NLO (MCFM) 7
0] 7 — MadGraph &l° r — MadGraph T —
= 4 = MC@NLO | = = MC@NLO | o 10 - :‘/ILCP@GEII:IO 3
-c‘ =k ; —POWHEG ] %| 8102 r% POWHEG | k) E _ 3
O Lt B | 3 e L imssemssmesseseeeees B
~lo 5 = © ] O
r ] \ ] -o“_‘ 1 E ATLAS E
4F E i 1 o E . E
i 1 L \\ = B J-Ldt=2.05fb1 ]
3C | 0 7
F 1 10°F \ = 101 =
L . . F ] = e
oF ] F E E -
F \\\ E [ \ 1 C 1
1 — [ ] .
\ E \ 102 : :
P T T T T T \ | | 1 1 1 % 1.6 7 T T T i
0 50 100 150 200 250 300 350 400 1 Y T T T T .. S ]
s andi [GeV] 0 50 100 150 200 25_0 G 300 Q 1F -It N T----_
Py e p;l_ [TEV] > R - - ]
o —. —
0}
< 710 20 100 200 1000
Tyler Dorland/Javier Broch g Pp; [GeV]
yier borian avier brocnero T



Differential Cross Section: TEV & LHC

- .
o - - = . . = - === =
S F ] 8 ; 1 BogsE = =
= 095 = = b + 1 £ = E
o f ATLAS 2095 ’_;‘Irm ATLAS - g 09F o ATLAS
- ] B i A e E ] E
G o9F J-Ldt:Z,OSIb‘ 4 O N ILdl=2.05fb . O 0.85F Bj—l P
F veto region: |y| < 0.8 ] 0_9; ,T:Tl veto region: 0.8< |y| < 1.5 _ 0.8; .E.I.[ veto region: |y| < 2.1 é
0.85 7 L HJ ] 075 :’1'] =
B o — MC@NLO N U ® — MC@NLO E
0.8 e Data + stat. 777 AceMC nominal - 0.85 :_i"*'l * Data + stat. — Pownea+Herwa { 0'7? B o Datistal. — Powsea+Herwia 3
| — Increased ISR 7 Hi oo POWHEG+PYTHIA - 0.65 :—’ﬁ -+« POWHEG+PYTHIA =
— - ET =
0'757 Syst. + stat.  Decrensed ISR { }J Syst. + stat. - ShERea ] 046;‘ Syst. + stat. S — =
- b 0.8¢ ALPGEN+HERWIG ] 0'55:' - Apcen+HerwiG é
0.7 5 | | L Ly I [ I ] =TS R T T e
© = T T T T T ] o] LT 1 U T ] o B A A A A
Smsm ] 8102 1 3"
; 1_ e o ____: E‘ 1_' _____ — _— i E‘
§ . ; 5 SESRE TE = '3
Rl E = 5 1 ~
= 0857 y[<0.8 | Foss 0.8<[y|<1.5-
C - PRI USRS R U SR S SN S S S S N SR PR |
0.9=—56 400 750 200 250 300 50 100 150 200 250 300
. e e (A [GeV] ' Q, [GeV]
. T o i c E 3
Use to tighten up model: initial S Dilopion Combined .« yvessssssrtetsss S .
del h hieh Ot e E & 095
mode parameter, snower, nigner SR 2 2 ok -
Q 09F # 3 S 09 E
© E i 3 E 1
order effects GossE M : S oss -
E :‘_f- e Data 3 08i E
0.8 ;¢'_ [_] Syst+Stat error — = Dat E
E £ . 3 E . ata E
0.75F "r _ m::g::z:t:g 2 = 0'755 [ Syst+Stat error E
1 Ein 3 0.7F —— MadGraph+Pythia =
Also shown measuremtents of tt; 075 MadGraph G4~ 7 A
0‘65:i_; ---- MadGraph matchingup 3 0.65[- - MC@NLO+Herwig —
: : H o MadGraph matching down 3 ; E
And first fiducial measurements oef) Sl ooy ]
4 1 | | Ly v o) | = © F =
ATLAS £ 1os[ §10s E
e 4
. g 095[F - £ 5o 100 150 200 250 300 380 400
Tyler Dorland/Javier Brochero = TR T o a0 0 e P 10el



Signal Modeling: LHC

Very different classification of the same effects. Small uncertainties in agreement.

Model unce

Various model uncertainties:

» Generator

» Factorisation & renormalisation scale
» Initial- and final state radiation

» Matching scale

» Hadronisation

» Underlying event

» Colour reconnection

» Top-quark mass

» PDF

UH

iti
n

Martijn Gosselink (Universitdt Hamburg) Signal modelling unce

Modelling Parameters

- event generators: MC@NLO vs. POWHEG vs. ALPGEN

- parton shower: POWHEG with two different parton showers models,
HERWIG and PYTHIA

- PDF: envelope of PDF sets from different collaborations according to
PDF4LHC recommendation

- ISR/FSR: ACERMC interfaced with PYTHIA with different settings
- top quark mass: MC@NLO with different top quark masses
- colour reconnection: ACERMC Perugia2011 with and without colour

reconnection (with new PS/MI Pythia model) and
Tevatron tune A-Pro and ACR-Pro (with old PS/MI Pythia model)

September 18,2012 Ivor Fleck, U Siegen



Signal Modeling: LHC

Example: Top mass measurement in all-hadronic channel

Systematic uncertainty

Systematic uncertainty

Amtop [GeV]

Method 0.4
Template statistics 0.9
MC generator 0.5
ISR/FSR 1.7
PDF 0.6
Background modeling 1.9
Jet energy scale 2.1
b-jet energy scale 1.4
b-tag efficiency scale factors 0.3
Jet energy resolution 0.3
Jet reconstruction efficiency 0.2
Total 3.8

Calibration 0.13
b-JES 0.49
Jet energy scale 0.97
Jet energy resolution 0.15
b-tagging 0.06
Trigger 0.24
Pileup 0.06
PDF 0.06
Q2 scale 0.22
ME-PS matching threshold 0.24
Underlying event 0.32
Color reconnections 0.15
Non-tt background 0.20
Total 1.25

18



Signal Modeling: Tevatron

In conclusion: improving systematic uncertainties estimation

Classification good (personal thoughts)

enough for statistics Hadronization uncertainties:
- Update jet shape studies. Use top quark events directly for the jet shapes?

CDF/DO0 extensive « NLO generators:
comparisons after - How to estimate higher order effects?

- Factorization and renormalization scale variation, but overlap with ISR/FSR

long discussions uncertainties.

- tt differential cross section measurement.

- ISR/FSR and p, spectra:

- New tune using full Tevatron statistics?
- Constrain using experimental distribution?
« Color reconnection: estimation using the new Pythia tunes.

* Reducing double counting between systematics:

- Higher order effect estimation may overlap with ISR/FSR uncertainty
estimation and hadronisation.

- ISR/FSR may overlap with out-of-cone energy correction in JES.

Top2012 V. Shary: Top quark signal modeling uncertainties @ Tevatron 16



Top Quark Mass: Tevatron

Uses full dataset 8.7 fb1

= A log(L) = 0.5 —

Tevatron combination:

=== Alog(L)=2.0

0_6 8 N R AL AU Y R R A AP D P LIS L D At S R R R R R AP A O P OLASOL P ) D O AP AL st

""'";":;;;"I """"" ----------- Alog(L) = 4.5 &7

m,=173.2+0.6(stat) = 0.8 (syst)
=173.2+0.9GeV/ ¢’

Uncertainty below 1 GeV/c?!

_ \CDF Il:Preliminary 8.7 fb ™ |

0.4 -.J.v-L..l..-l..l..l“l.vl--l.-J..-l-.l.vl..L.]..-I...l..-L..Iv.lwl..L-J.-J-..i.v.l..l-.l.-l..iv..l..-L..L.I.vi..l.J...I-..l.“i..l--l.vl..lv-i..vl... A
170.5 171 1715 172 1725 173 1735 174 1745 175
M,,, (GeV/c®)

Also showed updates on less sensitive

channels

m =172.85 * 0.71 (stat.) * 0.84 (syst.)

AM, =-1.95+1.11 (stat.) + 0.59 (syst.) GeVic?

T M, =185+126 Gevic =172.85 + 1.10 GeVIc?

Pavel Bartos



I I I | |

ATLAS 2011 ( TJ), l+jets
Eur.Phys.J. C72 (2012) 2046, 1.0 fb -

—_

174.5+ 0.6 + 2.3 GeV
(value + stat + syst)

_Too Quark Mass: LHC

ATLAS 2011 ( mT2), dilepton ® 175.2+ 1.6 £ 3.1 GeV
ATLAS-CONF-2012-082, 4.7 fb ' (value + stat + syst)
ATLAS 2011 ( T), all-hadronic ® 1749+ 2.1% 3.8 GeV
ATLAS-CONF-2012-030, 2.0 fb ' (value + stat + syst)
LHC combination . 173.3+ 0.5+ 1.3 GeV
ATLAS-CONF-2012-095 (value + stat + syst)
Tevatron combination - 173.2+ 0.6 + 0.8 GeV
arXiv:1207.1069 (value + stat + syst)

| I I N | I S | | I N | | L1
Methods

T: Template, I: Ideogram, M: Matrix Element, J: with JES

Markus Seidel

m, [GeV]

CMS 2011 (IJ), l+jets . 173.5+ 0.4+ 1.0 GeV
arXiv:1209.2319, 5.0 fb™' (value + stat + syst)
CMS 2011 ( AMWT ), dilepton o 1725+ 0.4+ 1.5 GeV
arXiv:1209.2393, 5.0 fb™' (value + stat + syst)
CMS 2011 (1), all-hadronic - 173.5+ 0.7 + 1.3 GeV
CMS PAS-TOP-11-017,3.5 fb ' (value + stat + syst)
CMS combination 173.4+£ 0.4 = 0.9 GeV
CMS PAS-TOP-11-018 (value + stat = syst)
LHC combination 173.3+ 0.5+ 1.3 GeV
CMS PAS-TOP-12-001 (value + stat + syst)
Tevatron combination 173.2+ 0.6 + 0.8 GeV
arXiv:1207.1069 (value + stat + syst)

| | I A | l I S | | I A | L1
Methods

T: Template, |: Ideogram, M: Matrix Element, J: with JES

How more precise can we get ? Definition !

m, [GeV]

21



Top Quark Mass: LHC

—~ 600
-g_ L,,=4.98 fb! \s=7 TeV CMS Preliminary L,,=4.98 fb! 1s=7 TeV CMS Preliminary
= CMS Preliminary, Vs=7 TeV, L=1.14fb™ 400" '{' T ™ T
o 350F H'} 3 g
approx. NNLO x MSTWO08NNLO: : } ] g
I Langenfeld et al. S, 300p } $ E I
[ 3 . C
400 Kidonakis (0] 250:— * 3 g
Te} E .
Ahrens et al.  200F = r
E C 1 L
Q 150F 3 .
w r * 1 N
100F 3 C
50F 3 -
200 o ] r
Coovovo 1w v v by w0 1oy 3 C -
% 50,300 150 200 %750 100 150 200 250
MT2‘,p‘erp (GeV) M, (GeV)
Measured cross section
@ Cross section corrected for mP°"® (Langenfeld et al.) + 1.2
- t .
Measured cross section dependence on m:vnc mt — 1 73 . 9 j: O . 9 (Sta t) o 1 8 (SySt) G eV
0 . ol b e :
140 150 160 170 180 190

m:’°'° (GeV)

Top mass difference (CMS, 4.96 fbt, 7 TeV)

Amy —0.44 + 0.46 (stat) £+ 0.27 (sy‘st) GeV'
Markus Seidel 22



Top Quark Mass Uncertainties
Talk roadmap

Systematic uncertainties on top-quark mass measurements

Good starting

point for combining B Theory uncertainties:
and improving the E Signal simulation How th omat
1CS | B OW the systematiCs
systematics in top B Event modelling and environment _ y
quark mass: uncertainties are

evaluated by different

- Minimize double experiments

counting in each B Experimental uncertainties
measurement B Physics objects and detector
- Minimize modelling B What are the techniques
: B identificati ,
correlations among fae"”btr'Zfiztr']on’ reconstruction, and adopted and/or prospects
experiments to reduce the

B Energy scales i
_ , _ uncertainties
B (in particular for jets)

I will discuss the uncertainties on direct m,,, determination. m,,, extraction from x-section
will have in addition theoretical uncertainties related to the x-sec calculation (PDF, scales)

| 5t international workshop on top-quark physics, Winchester 2012 G. Cortiana, MPP Muriich

Giorgio Cortiana




Top Quark Mass Combination

P Publications from Run I . L Publications from Run II
205 = I
= 200 o -
Q 4
Methodology for = | o
T CDF
e gy 190 T D@ o
n T+ Lepton+jets
Tevatron and LHC § | | ? . = R
= 180 1 -; T + % #’ ® Dileptons
H - o 1 1 2 Hotjets mmm
combinations E ol LolT o [? r 9. o % s e g
g ald o ._'-;___:_'_L”: E Lepton+track mmm
e 170 l E I ‘ T _E" Q,Il%;- ? L ] TE | Lepton+jets + dileptom
8“ 1 ‘ [ T %: = Tevatron combinatior—
B 165 | L] ' i
160 £ 1 £
Tevatron 195 s s . v o R
. f) B T 6 & ® @& o o o o = m e & @ o o 4 «
|mproved 25% wrt S 2233 28 8 &8g g2 ¢ggg3 8 g
- - — — — - — o~ o~ ~N N ~N o~ o~ ~N o~ o~ o~ ~N o~
best result < 20
o) @ b : 3
LHC 9A) O 195 ATLAS I+jets —e— CMS I+jets
g [ —— ATLAS di-lepton —a— CMS di-lepton
E 190! ATLAS all-jets CMS all-jets
[ —e— LHC comb, June 2012 LHC comb. uncert. band H 1 1
185/ el G World combination in Top 2013 ?
180

s §ioit g

170
165:

16012/2010  07/2011  01/2012  07/2012 122012

Lisa Shabalina

Measurement date 24
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Jyoti Joshi

Single Top: Tevatron

Perspectives

Q@ Legacy with full dataset: s-channel

—_ 7
o C

® Only 4X higher production rate at % GED.QS 4Rf:)j_1|:::erved — 35 1Ine

LHC with even more background S [ M 54" expected —10fb"
_S - —— a priori projection
:E 4i ----- \lumi projection .
: 9 [ ]+1o ____.-;;’
Q Till Now :: = 3 sz |
® D@ : 3.06 of expected sensitivity % zi
with 5.4 fb! of data. -‘c.’ - 3= ¢
g o 9= O 2.3fb™" observed
® CDF : sensitivity not calculated but C ] 2.3 fb™" expected
about 3.00 with 7.5 fb! of data. L S R T T
Luminosity [fb™]
Q@ With full dataset :: tb [pb] | tgb [pb] | tW [pb]
c . . Tevatron
® FEvidence per experiment possible 1.04 2.26 0.3
P p e (1.96 TeV) $X4,4 ¢ x28 $x26
® Observation with D@ + CDF combination (;Jg% 4.59 64.2 7.8
e
Jyoti Joshi 26




§in’gle Top:

4 O = 67 £ 4(stat.) £ 3(syst.) X 4(theo.)
T 2(lumi.) pb
V,,=1.02 £ 0.05 £ 0.02 (theo.)

V4,>0.92 (@95%CL forV, in [0,1]

~

: O = 95 ¥ 2(stat.) X 18(syst.) pb

V., =1.04 0.11
V,,>0.80 (@95%CL forV, in [0,1]

o

J

\
O = 80 *6(stat.) T11(syst.)

T4(lumi.) pb
V.,=0.96 £0.08 £0.02(theo.)

V. >0.81 @95%CL in [0, 1

Duc Bao Tao

o [pb]

CMS, 7 TeV

ATLAS,8TeV's 6 7 5

G [pb]

CMS, 8 TeV

LHC

T " T . T " I " T " T " T T ]
- ATLAS Preliminary Single top production 7]

[ Ldt=(0.70 - 2.05) fb" tchannel |
107 + + =
9512 (stat.) T 18(syst.)pb =

Wit-channel E

=Theory (approx. NNLO) |
I stat. uncertainty

10 s-channel 3

$ t-channel, arXiv:1205.3130

§ Wt-channel, arXiv:1205.5764

Is-channel, ATLAS-CONF-2011-118

V95% CL limit
1 | 1 |

1 |

f'_ 1 | | 1 | 1 | 1 | I | [
10 11 12 13 14
CM energy [TeV]
t-channel single top quark production
T -1 1
| ] CMS preliminary, 5.0fb '
®  CMS 1.17/1.56f CMS
102 = ¥  Do.54f”
s 4 CDF75fm"
10F

NLO QCD (5 flavour scheme)
e theory uncertainty (scale ® PDF)
Campbell, Frederix, Malloni, Tramontano, JHEP 10 (2009) 042
1L NLO+NNLL QCD ]
theory uncertainty (scale @ PDF) E

Kidonakis, Phys.Rev.D 83 (2011) 091503
P PR P M | — PR | — n

o2 4 6 8
Wt@7TeV 165 @ 4.40

10
Vs [TeV]




(some) Top Properties: LHC

® 9 events (2.910.8 expected bkg) o | event (exp. |.13£0.06 SM, 0*'-'¢ fakes)
s CMS Pnll[mlnuy . L=4,198fb"al\II§=7TeV
Top charge -4/3e & Y me: ] §'0T araspomoay . gag
= e g w M iz
excluded o =2+}:ts ] J.Ldt=4.7fb‘,\s=7TeVEth5v*jets
B:_ O — \ +ets
- [ Diboson 1 =rthZz:ibt2)+x
[JOther
R>0.85 @ 95% CL

ttV, ttgamma first D a6 (swhn Gine: Gl Tooe
Ccross sections Channel
measurements Ouz = 0.307%.0.1(stat) ***.0.02(syst) pb

Owz <07 I Pb

significance: 3.66 O at 95% CL
(p-value 0.0001)

(NLO pred: 0.1387 pb) 0 . BR = 20.5(st)£0.7(sys)+0.08(lumi) pb, for pr(y)>8 GeV

NLO prediction: 2.1+0.5 pb

Jbserved vs expected:
background-only

hypothesis significance 2.7 o

Mara Senghi Soares



(some) Top Properties: Tevatron

» Presented recent measurements of fop

CDF Run Il Preliminary 6.0 fb properties at the Tevatron:
% 20; ;D_ata(em) ; R _ Bu—Wb)
0] [ WY* HF . B(t—Wy¢q) Value (stat+syst) o
o 15¢ Wfake b-tag Oppsii (D) 75+ 1.0 [y =2.00404) GeV
-— s .i fakes Y 1 R 0.94 +0.09 = 3.29 :t().g() _10—25 s
» 10 fake VE; [Vas 0.97 % 0.05 e
o EWK
q:, 5 T i;all((e Y
> e lakey BR(t — Tvb) = 0.120 £ 0.030(stat.) 2922 (syst.) + 0.007(lum.).
0 50 100 o
Photon ET (GeV) o(pp — tty) = 0.18 £ 0.07(stat.) = 0.04(sys.) £ 0.01(lum.) pb

No indication for Lorentz Invariance Violation

Qutlook:
* More precise results in the near future, buf:
» Concentrate on results which are
competitive or complimentary to LHC

Andreas Jung
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Top Properties (angles): Tevatron

W helicity
Full dataset used in

W helicity measurement
(~10%)

Putting them together

CDF + D@ combination
L=27-54fb"

Evidence for spin
Correlations

® Combined result

% SM value . .
O CDF l+jets For maximal confusion:

g ggF dilepton x and y-axis are flipped...

Indications that tops are
not 100% polarized

— T —
Data Fit: CDF Run Il Preliminary (8.‘7 fb'1)
e Best Fit and 16 Uncertainty i
r Joint 16 Coverage in 2-dimensions
68% and 95% | = Standard Model Prediction

C.L. contours

PRI R A
0.2

3

[l
o

Results in good
agreement with the SM

Top12 2 Amnon Hare

Amnon Harel



Top Properties (angles) Tevatron

T T | T T T | T T T | T III T T T | T T T T T T | T T T |
J‘ Ldt=2.1fb"' ATLAS
2 :SM
o |ee H—e 0.46 +0.12 5%,
- :
© :
GtJ T s 0.26 +0.10 915
S ;
- eu . e 0.43 +0.05 %\
g :
', | combination  —e— 0.40 £0.04 "33
wefd |
LCMS —e— —- 0.24 +0.02 +0.08
N A N T T T T T T T T ST T |
02 0O 02 04 06 08 1 1.2
Ahelicity
C
o g
= CMS |
N i P,=-0.009 £ 0.029 + 0.041
=
©
3 (‘sm:P=0 )
Q. o= _
o AT HPT
ke & —0.060 = 0.018(stat)* Q020 (syst)

Thorsten Wengler

37

W helicity fractions

ATLAS J Ldt=1.04fb"

I NNLO QCD
Combination
o=+ Data (F /F /F)

Fr

T
F Fo

-~ —0—

Template (single leptons)

Template (dileptons)
Asymmetries (single leptons)
Asymmetries (dileptons)
Overall combination

H-@—

-
@
-4

I

0
ATLAS+CMS combination

—_
o

Re(g

Limits on anomalous

couplings

under way

0.6

0.4

0.2

o
N

1
o
»

=
)

0.5 1

W boson helicity fractions

CMS preliminary

ATLAS result

Pes-cL
[ Jes%cL

V,=1,V_=0

-‘I[I|I\\|II\|III|\II|\II



Top Production Asymmetry: Tevatron

summary
in I+jets CDF dil (5.1 fb")
* inclusive asymmetry in agreement CDF+DO DO I+j (5.4 fb-')
— informal combo At ~ (19 £ 4)%
— eventual combined 8A-; ~ 3.0% CDF 1+] (8.7 fo!)

* linear M, and Ay dependence of Ay in tt system (CDF)
— slopes 3o from zero and 2c larger than NLO prediction

NLO QCD+EWK

* measured 2-3o0 asymmetry in the lepton alone (DO partc
« p,(tt) dependence agrees with Poweg/Pythia + offset
in dileptons
* no significant Az in any lepton variable (DO)

— tension in Al.z? but combined Alg agrees with expected R
* significant Agin reco tt Ay (CDF)

— tension w DO dil leptons?
something is there ?

+ picture still incomplete, much work still to do

Dan Amidei

—

<« A = 18.7£3.7%

—e— (Amidei 12)
.
10 20 20 50
Arg (%)
24




Top Production Asymmetry: LHC

Result summary

* ATLAS

top Ac (combined)= 0.029+0.018(stat.)+0.0 | 4(syst.)
lepton Ac (dilepton) = 0.023+0.012(stat.)+0.008(syst.)

* CMS

top Ac (lepton+ijets) = 0.004+0.010(stat.)£0.012(syst.)

Ac in SM = 0.01

(J-H. Kuhn and G. Rodrigo)
Needs more data

AND reducing
systematic uncertainties

* Results correspond to 5 fb!
* All are in agreement with the SM expectations
within uncertainties.

Tae Jeong Kim 2



Boosted Top Techniques in my,

T
j Ldt=471f" ATLAS Preliminary
-Data 2011

Z‘(1 TeV)o = 0.8 pb

O

.QCD (data driven)

LS S - -
CMS, L=5fb",\s=7TeV Type 1+2

T T T T T T T T

e Observed
Non-top multijet

I i simulation
2'(1 TeV/c’) 6 = 1.0 pb
2'(1.5 TeV/c?) 6 = 0.18 pb
2'(2 TeV/c?) 6 = 0.06 pb

Events / 100 GeV
Events / 100 GeV

|
-+.»».Wm.¢,++ ++ ‘T_

-4 i i i i i i i i
500 1000 1500 2000 2500 3000 3500 4000 4500
tt mass (GeV.

Data - Predicted
Predicted
b om s

500

1000 1500 2000 2500 3000

Di-Top Invariant Mass [GeV]

Events / 50 GeV

Techniques in good shape
Searches in all possible channels

Benchmark scenarios excluded to about
~2TeV

Sebastian Fleischmann

10*

AL

10°

102

T T TTTTm—TTr]

Events / TeV

Data/MC

400

ATLAS

Data Normalized
\s=7TeV

uu - Channel

600

800

Control Region

|j 2+jets I
[l Diboson

[ Single top
-e-Data 2011

1000 1200

EPJC72 2083 H+ET"® (GeV)
FATLAS Preliminary '~ W paa | Ot '
10*E |L=4s6m’ 1s=7Tev [ESingle top W+jets
E W Multi-jets [@Z+jets
10%: [CIDiboson  p + jets
105
10
1e
2 -
1 -
09

Events /0.1 TeV

Searches

S,
o
=3
S

| CMS PrelirAinary
| 5.0fb"atVs =7 TeV
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| (ee)
B w-iv
[ Single-Top
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Searches in the Top Sector: Tevatron
Search for FCNC in Top Quark Decays

Searches presented:
tt resonances,
chromophilic Z, tj
resonance, stop pair
production, dark
matter in top pair
production,

monotopic dark . i -------------------------- '....".-L.? ..... \ A f
matter, FCNC in top TEVATRO 0.2 'CDF ... ............... E@
decays /FLW //,, //2/{4 ’
K i DN
top ', 0 01 02/ 03 04 05 u,c

Kl | LHC

] excluded at 95% C.L.

m, = 175 GeV,o,; = 6.90 pb
87 = Viz =8y =Ky, =0

DO, L = 4.1 b

world’s best limit \C'_“/i"
, .0 fb-! =
Davide Pagano ntad

arxXiv:1208.0957 [hep-ex]




Searches in the Top Sector: LHC

Searches presented: 4th generation and Vector-Like Quarks, same-sign (SS) top (tt), T5/3,
4-top, Other top partners (tt+ETmiss), Top+jet resonance in tt+jet events, W —>tb, FCNC in
single top-quark production

o — T 3
o CMS,50fb"at\s=7Tev Dat 1
% 10° Events with ee/up/ep ata ?
0] . 1 (dileptonic) 3
< ]
[s2) l:] Other backgrounds —=
= 3
B 3
= D 1T, M, = 450 GeV/c? |
C » My

m 3

> 3
w 3

Signal Region

(|

200
M (GeVic?)

300

Tobias Golling

Events

Events / 200 GeV

N
o
o

-
(=)

[ WIZ/VV/Single Top

E CMS L=4.9fb"at \s =7 TeV

[ Same-charge dilepton events
1

[ ™, 500 GeV/c?
[ tt+W(2)

0

N

Jets

107

-

E CMS L=4.9fb"at s =7 TeV
| Trilepton events

® data [ ™, 500 Gev/c?
[ ti+W(2)

WIZ/VViSingle Top

'

m
Caw uny
Evts/bin

1500
S, [GeV]

eco L11IE V)

v,

160
140
120
100
80
60
40
20

50¢

0

50

_ —— CM> I’n.lu“mary 2011, L 4 Yib * \Js / uv
R e B A aa TR T A T ATy
ATLAS —¢—Data2011 (\s=7TeV) I = 300 ata -
.[de: 201" I Zvigh N % F LB 350Gevieh -
) - Z+charm g g 250} - Z+b {
Z+bottom E v r |:| Z+c
B 1 Za00k [ ] ZHight 3
Other SM 3 5 E Pl [ ti+jets
] > N B
...... m, = 350 GeV (VLS) 1 ®m sk [ ] Dibosons 3
ii —— m, = 450 GeV (B=1) - 5 [ Uncertainty on Bkgi
3 100F [ 95% CL limit (CMS):
1 ] r \ m(b’) > 550 GeV
- L MR (assuming 100%
..... 3 501 8 BR(b'—Zb))
] AW
oonollonanllos il ] TR
0 100 200 400 500 506 700 0
p,(Zb) [GeV] 200 300 400 500 600 700 800 900 IQOO
I e M(u pu+b-jet) (GeV/c?)
w
T T s 95% CL limit: Zosf T T T T
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Summary

* Impressive results !
— LHC 7 and 8 TeV and Tevatron full dataset

* The SM top quark

— Top mass measurements from LHC comparable to Tevatron -
precision ~1 GeV

— Cross sections
 ttbar more precise (dilepton 5%), almost compable to theory
* Single top 10%

— Differential cross section: keep them coming
* Already being used in improving signal modeling uncertainties

— Many measurements of other properties are now systematically
limited: W helicity, top polarization, spin correlations

e Systematic uncertainties: lots to do
* Many stringent direct searches for new physics



Top 2013 wishlist

Top quark mass
— Definition (different measurement technique)
— All channels in each experiment

— World combination (<1 GeV?) This relies on
. . improving our

Cross section ttbar and single top systematic

— All measurements in each channel uncertainties

— Theory uncertainty (~3%)
Differential cross sections
Top properties

— Include single top samples
More searches
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