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1. Motivation 2. Signal and Backgrounds
— tt duction | Standard Model (SM q t Signal: tty production (MG5 aMC@NLO+Pythia8, @NLO
ottt -l AR || stnat tresctons.ticanio-pynas, @nio
J . Background processes:

tty decay: Photon from top quark decay products in tt production

Interferences amonqg diagrams possible
- g 2ladrams p (MG5_aMC@NLO+Pythia8, @LO with k-factors)

at NLO QCD and also LO QED

— Never measured before [/
— Expected to be sensitive to beyond SM effects!" , t
g n w 7 /q
— Indirect measurement via top quark pair charge 7 Y
asymmetry (A.) can probe these interference effects'! g
t b
— The absolute asymmetry value is estimated to be S
larger than in tt production Prompt photon backgrounds: g 02 aTLASpreiminary E
— Small cross section of the process makes the Vly, VVy, singletop (t,s,tW)+y, ttVy (V=W,Z) ; + . eDat mtiy production -
measurement very challenging g " prer Ohiakey  meiakey ]
Fake photon backgrounds: - [Fake lepton 7 Uncertainty -

Hadronic fakes:
— Jets faking photons or non-prompt
photons from jets

do/dy

A oyel> |ysl) —o(lyel< lygl) _ (IN(lye[> [yel)|—[N(lye|< lys]) — using data-driven method
© oyl > lyel) Hallyel< yzel)  Nlyel> |ygl) +HN(ye < [yz])
Electron fakes:
T 4+ 3 210 1 2 3 4 — Electrons faking photons
Rapidity, y yel=|yil — using data-driven method
— First measurement with ATLAS detector at 13 TeV in tt single lepton decay channel Fake-lepton background: S 7 :
Select s with solated phot t least f ot — Leptons from QCD/multijet processes 5z 1 2 g o
— Selecting events with one e or y, one Isolated photon, at least tour Jets, — using data-driven method oS , ; 7
at least one b-tagged jet (77% efficiency) Y SRS ST U U
— A, unfolded to fiducial phase space at particle level pT(7)[GeV]
3. Discrimination of signal and background processes
— Separation of signal from backgrounds is done with a neural network (NN) discriminator Prefit yields
Input variables: itecture D
Input variables NN architecture %OOOATLASPT.\IINoutut - ONN <06 ONN > (0.6
— Kinematic variables of ”314000'@“”ev”sgfb'éga?eca s procusion tty prod (signal) 6660 + 350 6910 + 340
photon, lepton, jets el e medmer - — Based on the NN 7 4+ +
} © output two regions are | 1Y decay 14 100 = 3100 1900 + 560
— Distances and invariant § § by cuatos 1 defined: Prompt y 6400 = 2000 1300 = 400
masses of different B | f H-fake 3400 + 1400 790 + 360
combination of partilces | i - ., E O <06 Y s s
- S Zz - NN E-fake y 6420 + 860 1480 + 260
— Lonversion eo ——— 2000 - > U.
hoton P - T = - Oy > 0-6 Lepton fake 410 + 110 57 + 35
. P
i e e + 12400 = 11
— b-tagglng Informatlon FC Layer-1 FC Layer-2 s 0.;/ TOtal 37 400 4500 OO OO
. - D R T T T Data 38527 13763
ONN
4. Top quark reconstruction 5. Profile Likelihood Unfolding
— A profile likelihood unfolding fit is done to extract asymmetry, — Signal strengths (u=0/0(SM)) assigned for each bin of truth level
— Top quarks are reconstructed using A . in a fiducial phase space at particle level distribution
Kinematic Likelihood Fittert® c Both th _ O <06and 0. > 0.6 4 in the fit — The signal strength of bin Aly|<0 (u.) at truth level is replaced by
N - o — Bo e regions .6 an .6 are used in the fi
— Likelihood built for top quark pair in Ne T NN NN o A . from the following relation to use it directly in the likelihood as
single lepton decay channel — The signal is folded from the truth level using its C _ | N 1 _ A
— Photon is not part of the tt system migration matrices one of the parameters of interest: [y = M2 1y X ¢
N]_ ]. - AC
6. Results
Post-fit distributions: Measured asymmetry: Uncertainty Breakdown
O, < 0.6 O, > 0.6 Total uncertainty 0.030
@ 85000 T T T T T T T T T T T T T T T T — U AR AL AR AR AR AR AR EARARRRS B = -0 +-0 Statistical uncertainty 0.024
g f %Tiﬁ‘gTF:\?"nga{g4 - i [ %TiﬂgTF;r\e/llTégaf% i AC 0.006 0.030 MC statistical uncertainties
30000 | -+ Data [ tty production - - <+ Data [ tty production - — '0006 +- 0024(8’[8’[) +- 001 8(SySt) _ ]
 Oyn<0.6 [fty decay ~ WPrompty 10000~ Oy 2 0.6 [ty decay ~ WPrompty ] tty production 0.004
e N = S T PR e Moy Background processes 0.008
zoooof— o h . - I - - | SM NLO prediction: Modelling uncertainties
150005_ . E 60007 - (MadGraph5 aMCAtNLO+Pythia8) t7y production modelling 0.003
C : [ } Background modelling 0.002
10000 = 008 B A - P background lisati 0.003
- . : : AC — _00139 ¥ 0001 (Scale) 1‘01’I1p:[ ackgroun IlOI‘.IIlao 1sation
5000 2000 B s | Experimental uncertainties
3 1025 g . osE. E _ Fake lepton background estimate 0.005
s N s — The measurement agrees well with the Emiss 0.009
" oest - 0.95E | — Standard Model prediction Fake photon background estimates 0.004
0.9 R T - S Photon 0.003
| Vi ’ _ | Vi ’ Other experimental 0.004
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