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lop-quark discovery A mass measurement

CMS Dilepton, 19.7 fb™ (8 TeV)
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WAl QCD PREDICES

angular asymmetry
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WAl WE OBSERY

rapidity asymmetries
. g(Ay > 0) — o(Ay < 0)
Y o(Ay > 0) + o(Ay < 0)

Tevatron: Ay = y; — vz LHC: Ay = |y:| — |y;]
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ATLAS+CMS Preliminary LHCIopWG Vs =8 TeV Sept 2016
tt asymmetry rotal etal T A =(stat) =(syst)
ATLAS I+{'ets —— 0.009 + 0.004 = 0.005
PJC 76 (2016) 87
ATLAS dilepton A | = — 0.021+ 0.011+0.012
PRD 94, 032006 (2016)
CMS l+jets tem 6plate —e—H 0.003 + 0.003 + 0.003
PRD 93, 034014 (201
CMS I+jets p—c— 0.001+ 0.007 = 0.004
PLB 757 (2016) 154
CMS dilepton Att H . H 0.011= 0.011= 0.007
PLB 760 (2016) 365
ATLAS |+jets boosted : % - % :
(M_>0.75TeV && IA lyll < 2) 0.042 + 0.019 + 0.026
PLE{ 756 (2016) 52
dilepton asymmetry
ATLAS dilepton A' H—a—H 0.008 = 0.005 + 0.003
PRD 94, 032006 (2016) C
CMS dilepton A" H—e—H 0.003 + 0.006 = 0.003
PLB 760 (2016) 365 C

| | |
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A [70)
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ATLAS+CMS Preliminary LHCIopWG Vs =8 TeV Sept 2016
tt asymmetry ot stal 1 A =(stat) =(syst)
ATLAS I+{'ets H—— 0.009 + 0.004 = 0.005
PJC 76 (2016) 87

ATLAS dilepton A — = — 0.021+ 0.011+0.012
PRD 94, 032006 (2016)

CMS l+jets tem 6plate —o—H 0.003 + 0.003 = 0.003
PRD 93, 034014 (201

CMS |+jets H—o— 0.001 =+ 0.007 = 0.004
PLB 757 (2016) 154

CMS dilepton A" H . H 0.011= 0.011= 0.007
PLB 760 (2016) 365 C

ATLAS |+jets boosted : % - % :
(M_>0.75TeV && IA lyll < 2) 0.042 + 0.019 + 0.026
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parton distributions
oi(v/s =8TeV) "

Rapidity asymmetry suppressed

4q: 777 by large gluon-gluon background.
qg + qg : 26.7% — | |
g9 : 65.6% 0 Al 0.05
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tt cross section
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QCD: asymmetry induced by color structure o4 ~ d?

Beyond:

Probes (mostly) vector current
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i Y ASYMMETRY IN FORVWARD RECICESS

Enhance gg/gg ratio by (v + v2)/2 > Yeu
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[Kuehn, Rodrigo, 201 1] }/:vcut

Observation relies on sensitivity In forward region.
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Charge asymmetry of t = b£™ v, leptons in forward region:

dAg  dog+y/dne — dog—y/dng

== [Kagan, Kamenik, Perez, Stone, 201 | ]
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Need to tame background from (mistagged) W), Zj, single top.
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[Dittmaier, Uwer, Weinzierl, 2008] [Melnikov, Schulze, 201 0] [Alioli, Moch, Uwer, 2012]



NERGY ASTMFIEL T O Perge, W, 2013

lop-antitop energy difference in top-pair + jet production:

o1j(AE > 0) — 0y (AE < 0) AE = FE, — E;

01
" o (AE > 0) + 0i; (AE < 0) (parton frame)

Ey < Ef < cos Hétf) >

b taEt

energy asymmetry in gg frame = angular asymmetry in tt frame
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[Berge, SW, 201 6]
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Soft and collinear enhanced cross section: s ~ o} log” ( t )
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[Alte, Berge, Spiesberger, 2014]
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6; [rad] [Berge, SW, 201 6] 6; [rad]

Scale variation light band: pr, pr € [mi/2,2m]
dark band: ur € [m:/2,2m:], pur = my

Scale dependence partly cancels between o4 and og.
PDF uncertainties have little effect on asymmetry.
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EESERVATION PROSPECTS FOR LHC REHSEE

Now 2018
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Statistical significance 5, assuming acceptance x efficiency = 8%.
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i W,y / Cross sections at | 3 TeV:
P 4N\ r tt + jet : O(500)pb
Oq/ ‘ q® tt+ W : O(700) fb
, tt 4+~ : O(100) fb
[Aguilar-Saavedra et al.,, 2014]
Rapldlty asymmetry In tL+W [Maltoni, Mangano, Tsinikos, Zaro, 2014]
: < O
I D at NLO | o8 Te B
- & 41— — W~ ]
g Y % E
21 ¢
T w ‘i J i *
No gg background. 8 : 3 [ T
M= u [m



CONCLUSIONS

Opportunities
to observe the top charge asymmetry at LHC run |l

The rapidity asymmetry is enhanced In the forward region.
lop decay lepton asymmetries are experimentally cleaner.

The energy asymmetry Is a promising alternative observable.

Precise predictions are technically feasible
(thanks to the legacy of the forward-backward asymmetry).
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