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"glglcvﬂsnm tty and EFT Interpretation ATLAS

EXPERIMENT

Aim : Measure differential tty cross section in lepton+jets
channel with full run 2 data set.
oy - Handle for the top quark and photon coupling (tv).

EFT is a model independent approach to probe the

possible deviations from Standard Model.
g t

Z/y

1
Let = Lom + 2 Z GOi+0 (N

» tty vertices are sensitive to three
Dimension-6 operators g

bl

gtt(Oyc) and tty(O; 5,0 )
arXiv: 1601.08193
Results are shown using pseudo data for pt(y)
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» MadGraph5_aMC@NLO
> tty NLO 2 — 3 where v comes from production
» tty NLO Production 2 — 3 TEFT_EW UFO Model (EFT
sample)

EFT Samples

> O,c=+04,0,=+46,0,y =+1.8
Current limits from arXiv: 1901.05965

» SM nearly zero value of operators in EFT model i.e
(~0,~0,~0).
» EFT samples are:
» Oi=+04,+£02,0,p=+46,+23,0,ww =+1.8,+0.9
> (O1,~0,~0)
> (O1, Oz, ~0)
> (O1, 02, 03)
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Event Selection

Photon £ ?;H‘:-/:iT ) ‘m o T workin progress " Data20152018 414010
P> exactly one photon with 295000 rv‘ume-wew-'hooa-umolmnu - Hiokes ase0s ]
ljets Efakes 6847.3
pr(v) > 20 [GeV], (0< |n(~)| <1.37) - pomay  Tross
Prompt(ioar a1
or (152 < |n(v)| <2.37) 20000 = eomptbay w1z
Jets Total 38912.2
773 Uncertainty
P atleast 4 with pr(jet) > 25 [GeV], 1
|n(jet)|<2.37, at least b-tagged jet
lepton ]
> either 1 electon or muon with
pr(lep) > 25[GeV], |n(lep) |< 2.37
AR(y, jet) > 0.4
AR(y, lep) > 1.0
m(~, el) veto [85,95] GeV g 1
Backgrounds: ]

05

50 100 150 200 250 300 350 400 450 500

Electron fakes: Electron mis-identified as photon prer(e
Hadron fakes: Photons from hadrons or mis-identified jets as photons
Prompt : Any background process with prompt photon e.g W+, Zv or ¢¢

tty LO decay: Events where photon originated from either of top quark decay
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. . . EXPERIMENT
Pr(v) distribution

> Photon kinematic variables are expected to be most sensitive to
the EFT operator especially Pr(v)

» O, affects gtt vertex: mostly impact production rate
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SIEGEN Profile Likelihood Unfolding (PLU)

Differential cross section obtained using PLU

Likelihood:

"

Particle-level p_(y) [GeV]

Nreco,j = Ndata,j - kags,j
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EXPERIMENT
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10}

Stress Test: Pull Test: Closure Test:

Verifies independence of Indicates no bias recovers truth spectrum

unfolding procedure to the shape mean =0

of particle level distribution. o=1 i.e unfolding procedure

Adhoc reweighing method is used produced 10k Toys works as expected

; 100—i
weight =1 +y - =55
500 ruth — unfol
=14 X whiley = +1 PUHZM
O unfold

FT T T T T T T T ] @ ey
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P> Systematic Uncertainties
P tty modeling

Experimental (signal and background)

>
>t modeling
>

Background normalization +20%

except data driven fakes

T T T T T T T T
0.8 ATLAS Simulation work in progress
Vs =13 TeV, 139 fb*

0.7

0.6 ® Asimov data
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0.4 Total uncertainty
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Normalized Differential
Cross Section

ATLAS

EXPERIMENT

Vs = 13 TeV, 139 b’

ATLAS Simulation work in progress
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Unfolded_Truth_Bin
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‘s’.'é'c"gﬁ‘s”” Parametrization ATLAS

2
Effective Cross Section: 0¢ff = o5y + %.0(1) + %.ag)

i

» Dependence of the normalized 0. is parameterized in each bin
of Pr(~) and fit with polynomial of order 2.

» Example one Pr(+) bin for three operators.
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Tool used: EFTfitter (arXiv: 1605.05585)

W smallest 99.7% interval(s) W smallest 99.7% interval(s)

smallest 95.5% interval(s) ~ ATLAS Simulation work in progress smallest 95.5% interval(s) AATLAS Simulation work in progress
mmm smallest 68.3% interval(s) mmmm smallest 68.3% interval(s)
O global mode VE = 13 TeV, 139 b O global mode VS8 = 13 TeV, 139 1o’
—e— mean and standard deviation —e— mean and standard deviation
= U = =
® = 0.6~
k=1 =1 £
= o6 =] C
S S osF
=4 & C
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0.1} o1
. 0.0 £ .
-2 -1 o 2 =4 -2 0o 2 4
ctw CtB

Ouw =[-0.8,0.4] Oyp =[-0.45, 1]

» Using Asimov results to estimate the sensitivity to each operator
individually
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Summary

» Measurement of normalized differential cross section of ttry
in lepton + jets channel is done as a function of Pp(vy).

» Showing only Asimov results
» Unfolding results are robust

» Sensitivity due to two dimension six operator O, and O;p
is estimated from Asimov data as a function of Pr(~).

Outlook

» Extend the study to perform simultaneous limit extraction
of operators.
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g{gg{;ﬁSITAT Correlation Matrix (0.1 % pruning) ATLAS
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Nui. par. (0.1 %) , Normalized Cross Section and Norm Factor
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