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Motivation

> Standard Model:

- Integral and differential in EY, N, p,™",
ALy, p, %], p(ZY), n, cross-sections.

- Aiming for 5% of cross-sections uncertainty
for E.Y> 200 GeV to asses high-level corrections.
- Comparison with theory predictions including

NNLO QCD and NLO EWK corrections.

> Beyond SM: © @
- The strongest up-to-date limits on anomalous neutral triple gauge-boson couplings (aTGCs)
using vertex functions and EFT formalisms.

> Possible combinations:
- Combination of the EFT limits between Zy and ZZ.
- Ratio of Zy/ZZ cross-sections. Maybe differential in Nje

miss
' and ET .

Glance: ANA-STDM-2018-54



https://atlas-glance.cern.ch/atlas/analysis/analyses/details?id=1812
https://wwwth.mpp.mpg.de/members/wieseman/download/results_and_events/Zgam_MiNNLO/

[ Selection optimisation: increase in statistical signiﬁcance ]

Topology: high-energetic y + high missing transverse momentum me‘SS

Multivariate (MV) method of the selection optimisation takes into account the signal significance Z as
a function of the threshold values of the variables:

Z = ngnal/\/N51gnal + kag

The output of the MV optimisation procedure is a vector of threshold values of the variables at which
the maximum Z is reached.

Preselections Cut Value
E’rrmss > 120 GeV Selections Nsignal kaga 103 Z
E7 > 150 GeV Preselections 12380+ 9 77.6+0.7 41.3+0.2
Number of tight isolated photons Ny =1 Selections 9843 +8 155405 61.840.6
Lepton veto Ne=0, Ny =0 - ETS S130 GeV 9939 £8 16.2+05 61.5=+0.6
Seleniians Ot Value - EWsS significance > 11 1126148 33.14+0.6 53.5+0.3
B > 130 GeV - |AG(pf*,7)[ > 0.6 9858 +8 16.0+0.5 61.4+0.6
sp ET° Sigmﬁcance > 11 - |Ag(pEss i) > 04 10016 £8 17.6+0.5 60.3+0.6
|A¢( )] > 0.6
|A¢(*mlss, )| > 0.4
No significant increase in statistical significance with using Nb_jetsand stoﬂTerm variables. °



Photon pointing: beam-induced background (BIB)

Events

Events

Muons from pion and kaon decays in hadronic showers, induced by beam losses in non-elastic collisions with
gas, deposit large amount of energy in calorimeters through radiative processes (= fake jets).

The characteristic peaks of the fake jets due to BIB concentrate at + m and O (mainly due to the bending in the
horizontal plane that occurs in the D1 and D2 dipoles and the LHC arc).
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Background composition

Background composition for Z(vv)y:

ytjets — via MC » ABCD method based on ETm‘ss—significance and additional variable
W(lv)y — fit to data in additional CR based on NIep (shape from MC)

e~y — fake-rate estimation using Z-peak (tag-n-probe) method

jet»y — ABCD method based on y ID and isolation

Z(I"T"y — via MC

tty — via MC



jet—y misID background: correlation factor

Isolation should not

Background is estimated from data using 2D-sideband method: correlate with non-tight ID!
Photon isolation and identification variables are used to construct the sidebands.
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jet—y misID background: uncertainties

>  Statistical uncertainty:

o The event yields of four regions in data and non jet » y background are varied by 10 independently (4%).
o The statistical uncertainty on the signal leakage parameters is negligible.

Total statistics: 4%.

Central value 1960+83
loose’3 -334
loose’4 -397
loose’5 —472

Isolation gap +0.15 GeV +33
Isolation gap —0.15 GeV —22

>  Systematic uncertainty:

iso gap =2 GeV

Non-tight Tight

Isolated Non-isolated

o Anti-tight definition and isolation gap choice — variations of ABCD regions determination for +1c changes in data yield (24%).
¢ Uncertainty coming from the signal leakage parameters is obtained via using different generators and parton shower models (9%).

Signal leakage parameters | MadGraph+Pythia8, Sherpa 2.2

MadGraph+Herwig7, MadGraph+Pythia8

Relative deviation

cp 0.0713 £ 0.0002
co 0.00879 £ 0.00007
cp 0.00070 £ 0.00002

0.1000 #£ 0.0011
0.0092 £ 0.0003
0.00099 4 0.00010

29%
1%
29%

jet — ~ est. 1960

1785

9%

* The iso/ID uncertainty on reconstruction photon efficiency &_/**'® (1.4%):

* o2 (relative) = 62 x (cg + 1)/ cp

o oS (relative) = 65T « (cc + 1)/cc

* oD (relative) = 6

o+ (cp + 1)/cp

1S0

Total systematics: 26%. * oyp(relative) = 67 * (cc + 1)/ cc

*  Total number of jet=>y events: 1960 + 80 + 510. Z(vv)+jets and multi-jet MC predicts 1600 + 1200 events.

& =0.013

8 . = 0013

iso/ID



e—y misID background: Z-peak method

Source: W(lv), top and tt processes.
Estimation procedure:
. . (Ne'y_kag)
1. estimating e-y fake rate as rate._,, = Moo N)”
ee — 41 Vbkg

where N__, NeY — number of ee and ey events in Z-peak mass window (M, - 10 GeV, M, + 10 GeV), kag - background in
Z-peak mass window extrapolated from sideband with exponential pol1 or pol2 fit.
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2. building e-probe CR (SR with electron instead of photon).

3. scaling data distributions from e-probe CR on fake rate.



e—y misID background: uncertainties
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1. Fake-rate: 0< ] < 1.37 0.0240 £ 0.0006 £ 0.0009  0.0205 + 0.0013 % 0.0045
e Z-peak mass window variation (varies from 0.5% to 0.9%). 1925 |ff] < %37 0-0696+<- 00015 = 0:0072
e Background under Z-peak evaluation (varies from 2.2% to 10.4%). T o
e Difference between "real fake rate" in Z(ee) MC and tag-and-probe 3 99000 =13 Tev, 130 1" et e

method performed on Z(ee) MC (varies from 1.13% to 19.4%).

Total systematics on the fake-rate: 22%.

2. E-probe CR:

e Impurity of the region (0.46%).
Total syst. on the background vield: 6%.

Total background (e-probe region scaled by fake-rate): 3070 + 12 £ 187.
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jet—>ETmiSS misID background: estimation strategy

Background originating from y+jets processes is significantly reduced by applying
selections on E_™** and E_™"**-significance.

For now, MC simulation is used to estimate this background.

The MC normalisation is estimated from the CR constructed in Iow-ETmiss-significance range
(E,™**-significance < 11) with E.™** selection relaxed to E_™**>100 GeV.

Normalisation coefficient is equal to 0.66, which is close to the normalisation factor
obtained using 2D-sideband method in Z(vv)y EWK analysis (0.68).

The plan is to estimate this background for each bin using 2D-sideband method:
E_™*-significance and other discriminative variable (e.g. Ad[y, p,™**] or p_>*"™) will be used

to construct the sidebands.
10



Control plots
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For jet»y bkg, the shape is taken from Z(vv)y QCD MC. y+jet bkg has 0.66 normalisation. e»y bkg: DD.
The total uncertainty includes the statistical uncertainty for all bkgs, while for jet+y and e=y bkgs there is also the systematic
uncertainty. 11



Control plots
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For jet»y bkg, the shape is taken from Z(vv)y QCD MC. y+jets bkg has 0.66 normalisation. e=y bkg: DD.
The total uncertainty includes the statistical uncertainty for all bkgs, while for jet+y and e=y bkgs there is also the systematic
uncertainty. 12



Summary

> Several steps of the inclusive Z(w)y Run2 analysis are already done:
selection optimisation, data-driven estimation of jet=y, e=»y and (preliminary)
ETm‘SS-»jet misID backgrounds, control plots.
> Plans:
Re-optimise the SR after adding Z(vv)y and Wy EWK samples + W(t1v) samples with
separation of lepton and hadron channels (v done).
Estimate:
® ETm‘SS-»jet background using 2D-sideband method.
o pile-up background (expected to be negligible).
o Wy background.
Uncertainties.
Cross-section measurements.
Limits on aTGCs.
EB request till the end of the year.

13



Back-up




[ Object selections

Photon selection: Electron selection:

E.Y>10 GeV, Inl <2.37, crack region  p.>4.5 GeV, Inl <2.47, crack region
excluded, cluster quality cut, excluded, loose ID,
ambiguity cut, tight ID, AR(e,n) < 01
FixedCutTightCaloOnly isolation,
AR(y, e/p) < 0.4

Jet selection:

E.>50 GeV, Inl < 4.5,
AntiKt4EMPFlowJets,
tight JVT, AR(jet,e/p/y) < 0.4

Muon selection:

P> 4 GeV, Inl < 2.47, crack region

excluded, loose ID,
z,*sin6l < 0.5 mm, d signif. <3

15



Selection optimisation: distributions

Entries
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16
For jet»y bkg, the shape is taken from Z(vv)+jets and multi-jet MC. y+jet bkg has 0.66 normalisation. e=»y bkg: W(ev), W(tv), top, tt MC.



Selection optimisation: distributions
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For jet»y bkg, the shape is taken from Z(vv)+jets and multi-jet MC. y+jet bkg has 0.66 normalisation. e=»y bkg: W(ev), W(tv), top, tt MC.
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Entries

Selection optimisation: multi—jet problematic normalisation
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Multi-jet samples are not used for the optimisation procedure due to their problematic normalisation. 18



Selection optimisation: N, . and p Yo Rome
b-jet g |

Events
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Selection optimisation: event yields

FixedCutTight|

FixedCutTightCaloOnly

Variable W /O MultiJet With With
MultiJet MultiJet
ET"**signif . >11 11 12 —
AG(ET™, ) >0.6 >0.7 >0.7 —
AG(ET™, j1) >0.4 >0.4 >0.4 —
ET"™®, GeV >130 >130 >130 —
Signal
Z(vv)y QCD 9752 +8 9840 48 9355 18 12380 +9
Z(vv)y EWK 0 £0 0 £0 0 £0 0 £0
Total signal 9752 +8 9840 48 9355 18 12380 +9
Background
W~ QCD 3610 +21 3645 122 3265 +21 7456 +30
W~ EWK 0 £0 0 £0 0 £0 0 +0
tt, top, W(ev) 3128 447 3463 1518 3328 4512 9039 +636
tty 210 £3 21343 165 +3 888 +6
4 7501 +78 7598 78 6261 71 59162
+203
Zj 213 +16 315 +20 295 +19 486 123
Z(Il)~ 266 +4 270 +4 242 +4 608 +7
MultiJet — 1243.91 =+ 0.6+-0.4 1853214645
1243.02
Total bkg. 149284455 155041525 135581518 96172
+4693
Stat. signif. 62.1+0.6 61.8+0.6 61.81+0.6 37.6 +

20



Selection optimisation: isolation checks

Isolation FixedCutTight FixedCutTightCaloOnly
Multijet — + — + — + + +

+E,™* sign > 11 +E. ™ sign > 11 +E. ™ sign > 11 +E,™* sign > 12

+ |Ap(y, ET””SS)I > 0.6 + |Ap(y, ETmiSS)I > 0.6 + 1Ap(y, ET"“SS)I > 0.7 + |Ap(y, ET”"SS)I > 0.7
Selections . _ _ — ‘

+ 1Ap(j,E,™)1> 0.4 + 1Ag(j,E.")1> 0.4 + 1A (j,E,")1> 0.4 + 1A (j,E,™)1> 0.4

+E,™*>130 +E, ™ >130 +E ™ >130 +E ™ >130
Signal 9752+ 8 9752+ 8 9843+8 9843+ 8 9840 + 8 9840 + 8 12381+ 9 9355+ 8
Background | 14928 + 455 | 161721324 | 15520 +525 | 16764 +1349 | 15505+ 525 | 16749 + 1349 | 96172 + 4693 | 13558 + 518
Significance | 621+ 0.6 606 £1.5 61.8+ 0.6 60315 61.8+ 0.6 60.3+15 376+ 0.8 61.8+ 0.7

t t t
multivariate multivariate multivariate2
method method method



Events

Events

Beam-induced background (BIB)
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jet—y misID background: regions definition

Non-tight Tight

Non-tight Tight

iso gap = 2 GeV
Isolated  Non-isolated
iso gap =2 GeV

Isolated

Non-isolated

FixedCutTightCaloOnly:
A: tight, E 240 - 0,022 p ¥ < 2.45 [GeV]
B: tight, 2. 45 + gap <E. coned0 _ () 022 p," [GeV]
C: non-tight, E "4 20,022 p,Y <2.45 [GeV]
D: non-tight, 2. 45+ gap <E, coned0 _ (9,022 p,’ [GeV]

Non-tight: at least one of the cuts on the
following variables should fail in these:

* loose’2: ws3, Fyide
* loose’3: ws3, Fside, AE
e loose’4: w3, Fsige, AE, Eratio

* loose’5: wg3, Fidge, AE, Eratios Wiot

FixedCutTightCaloOnly:
B-E: tight, 4.45 <E_ coned0 _ 0,022 p;' <10.45 [GeV]
D-F: non-tight, 4. 45 < E_conet0.- 0. 022 p,Y <10.45 [GeV]
E: tight, 10.45 < E_ conedo’ - 0.022 p. ¥ [GeV]
F: non-tight, 10. 45 < E cone0 20,022 p,’ [GeV]
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jet—y misID background: isolation working point

® |solation: FixedCutTight, without upper cut

® |solation: FixedCutTight and track inversion

FixedCutTight, (w/o upper cut)

FixedCutTight (inversion), (w/o upper cut)

MC MC

loose’2 loose’3 loose’4 loose’5 loose’2 loose’3 loose’4 loose’s

R-factor | 1.05 £ 0.15 | 1.14 £ 0.15 | 1.19 £ 0.14 | 1.39 £ 0.17 R-factor | 1.01 £ 0.12 [ 1.15 £ 0.12 | 1.29 + 0.13 | 1.58 + 0.16
: Data—(,lrlvcn : : Data driven

7C;t5 11.20;;90.23 11.(;0?0?3 11.(4);0;:604.13 114?40?0?3 Lt e | SEed | o | e
8.45 15103 15103 14503 143103 9.45 1.09 +£0.13|1.15+£0.13]1.09 £ 0.11] 1.13 £ 0.11
3.95 14503 13103 13103 13103 9.95 1.08 +£0.12|1.16 £0.12|1.11 £ 0.11 | 1.13 £ 0.10

045 1602 15101 15104 i5to03 [ 10.20 | 1.07 £0.12 | 1.13 £ 0.12| 1.09 £ 0.10 | 1.12 £ 0.10]

995 | 16104 | 15504 | 17204 [ i6L04 10.45 | 1.09 £ 0.12 | 1.14 £ 0.12 | .10 £ 0.10 | 1.14 £ 0.10
10.95 | 1.18 £0.13|1.23 £ 0.12 | 1.17 £ 0.10 | 1.20 £ 0.10

® |[solation: FixedCutTight, with upper cut 25.45 GeV

FixedCutTight, (upper cut = 25.45 GeV)

® |solation: FixedCutTightCaloOnly, without upper cut

MC

loose’2 loose’3 loose’4 loose’s

R-factor | 1.06 £ 0.15 | 1.15 £ 0.16 | 1.21 £ 0.15 | 1.40 & 0.17
Data-driven

Cut loose’2 loose’3 loose’4 loose’s
8.45 1.1 £0.2 1.1 +£0.2 |1.03+£0.18 | 1.06 & 0.18
8.95 |0.96 +0.18 | 0.97 & 0.17 ] 0.96 £ 0.17 | 0.97 £ 0.16
[ 9.05 [1.01 £0.18|1.0240.18|1.01 £0.18 | 1.01 & 0.17]
9.45 [1.084+0.19{1.104+0.19]1.10+0.19|1.12 £ 0.18
9.95 |1.034+0.18|1.03 +0.18|1.16 £0.19 | 1.16 £ 0.19

10.45 1.1 +0.2 1.1+0.2 1.2 +0.2 12 4 02

10.95 1.2 £0.2 1.2 %= 0:2 1.3 +£0.2 1.3 £ 0.2

FixedCutTightCaloOnly, (w/o upper cut)

MC

loose’2 loose’3 loose’4 loose’s

R-factor | 1.06 & 0.10 | 1.14 £ 0.11 | 1.22 £ 0.10 | 1.40 4 0.12
Data-driven

Cut loose’2 loose’3 loose’4 loose’5

9.45 1.08 +0.11 114+ 0.11 {1.12 £ 0.10 | 1.13 £ 0.10
[ 9.95 [1.07+£0.10]1.13 +£0.10 | 1.15 + 0.10 | 1.15 £ 0.10}

10.45 | 1.09 £0.10 | 1.14 &+ 0.10 | 1.14 £ 0.10 | 1.15 £ 0.10
10.95 | 1.18 £0.11|1.23 +£0.11|1.21 £ 0.10 | 1.22 £+ 0.10
11.45 [ 123 +£0.11|1.27 £ 0.11|1.22 £ 0.10 | 1.22 £+ 0.10
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Norm entries

Ratio

Norm entries

Ratio

jet—y misID background: isolation working point
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0ar. S=13TeV «TighMC) 15 F1s=13Tev «TighMC) | T g 13TV «TightMC) | & ,F s=13TeV = Tight(MC)
| FixedCutTight -»- Loose'2(MC) B E I FixedCutTightCaloOnly -e- Loose'2(MC) ] E E FixedCutTight -e- Loose'3(MC) Bl I FixedCutTightCaloOnly -e- Loose'3(MC)
99EE Preselections+selections -e-Loose2(Data) <Z: 025£ Preselections+selections -e- Loose'2(Data) _3 § 025F Preselections+selections -e-Loose'3(Data) '<ZS 0255 Preselections+selections -o- Loose'3(Data)
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[ FixedCutLoose -e- Loose2(MC) J £ [ FixedCutTight (track inversion) -e- Loose'2(MC) a E E FixedCutTight (track inversion) -e- Loose'3(MC) E E [ FixedCutLoose -»- Loose'3(MC) E
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0.15} = 0.15F - 0.15F~ = 0.15F- + + =
0.1 +* = 01 & - o1k = 0.1 3
- * E i + E E 3****:# 3 : ]
0.05— g = 0.0! - 0.05| +T e ] = * =]
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jet—y misID background: isolation working point

35 . 035 35 35 T s .
8 S FTATLAS Tintemal | T T T3 8 FTATLAS Tinternal | : i T 8 °*FATIAS memal | ' ' T 8§ °*FATLAS 'intemal g L ™3
T b IEE13TeV «TightMe) & ogf 1S=13TeV -TightMc) B FVs=13TeV -TighMC) 1 §  o4f S=13TeV ~-Tight(MC) ]
E F FixedCutTight --Loose4MC) 1 E [ FixedCutTightCaloOnly --Loose'4(MC) ] E [ FixedCutTight --Loose’5(MC) I £ [ FixedCutTightCaloOnly -e-Loose'5(MC) I
S 0255_ Preselections+selections -e- Loose'4(Data) _E S 5 253_ Preselections+selections -e- Loose'4(Data) _E S 0252_ Preselections+selections e Loose'5(Data) —E g i f— Preselections+selections - Loose'5(Data) —f
02f- - 0.2f = 0.2 - 02 E
0.15— - 0.15F - 0151 - 0.15F -
0.15— +* é 0.12— -$ —f 0.12— +# —f 01:— -3 3
P i E g $etes ; g : g Fotes ;
EJT + T E 005/ b = 005 +# + *3 E DT N, ¢ % =
. +tetestotones ..Jé e S SO -y he FOTG 1 E - P—
OE.. I o 0 Il 1 Il ! fn gﬂ*. re] | 1 ! { hat’ > 0—.”%’ 1 1 ! | h
% LI B | TT T T[T T T T[T T T 1T % LI L L L L B |: % ) L L L I L L L BN B L L k-] »] LI L L L N L L B L
@ + t & - I X & %+ f
_q.|....1..u|.‘..‘...H.. ) T el S W i 0 Tl i q|',,,:1|,,,,\",,.|‘,,,‘j_"...‘
10 3 o 0 10 20 30 20 =10 0 1 30 0 5 0 10 20 30 20
EEe0 vo22 p:,, [GeV] EP"- 0.022 pl, [GeV] EF**?-0.022 pl, [GeV] EZ™.0.022 pl, [GeV]
.35 0.35 35 35 z
8 °CTATLAS Tintemal ' ' R FATLAS " interdal T ' ' "] 8 °®FTATIAS Tinternal ' ‘ T3 8 °®FATLAS nterdal ' ' S
£ & 1 E F \s= : E- Froe j = Ees 1
5 o3 (s=13 TeV ~TightMC)  § §  qgf 'S8TV -TghMe) 4 E Eis=13Tev ~TighMC) ] E b 1s=13TeV -TighMe) ]
E F FixedCutTight (track inversion) --loose'4(MC) J £ F FixedCutLoose --Loose4MC) 3 ¢ [ FixedCutTight (track inversion) <-Loose’5(MC) 3§ g "L FixedCutLoose -e-Loose’5(MC) ]
2 025 Preselections+selections -~ Loose'4(Data) = S 0.25F Preselections+selections -e- Loose'4(Data) 3 ZE 0‘25; Preselections+selections - Loose'5(Data) _f S 0.25£ Preselections+selections -e-Loose'5(Data) _f
02— — 0.2~ = 0425— —E 02 —f
0.15F = 0151~ i#‘ = 05 3 o.15F- +*4 3
E 3 E + 3 E 3 E +'4 3
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jet—y misID background: estimation technique

iso gap =2 GeV
= The signal leakage parameters: Ni = N; — Nibkg
b0
A sig
= ZSIg NS _ R(N ey Ng — ccNy
= ¢i=— MC —> A A B~ CBIVA — e NS
T N D — DIVp
‘= A
c
(]
: !

Isolated  Non-isolated
The number of events arising in each of the ENZig _ b— Vb2 — 4dac :

i e B N L B
Ny :NSIg NPE& | N b= Np + cpNa — R(cgNc¢ + ccNp);

U

Np = cgN3E + Np& + NE7,5
Ne = coN5E + NO® + N5,

c= NDNA = RﬁcNB.

Njet_"y
Nn = sig bkg jet—y A
Data Wy QCD Wy EWK W(ev), top, tt tty v + jet Z(ll)y
24946 + 158 3655 + 22 145.9 + 0.7 3070 £+ 12 213+ 3 5016 + 52 270 + 4

5163 £ 72 337 £ 8 14.1 £ 0.2 140.9 £ 0.5 21.9 +£1.0 161 + 9 15.1 £ 1.3
1586 + 40 32 £+ 2 1.42 £ 0.07 41.92 £ 0.14 22+ 0.3 36 +4 24+04
2805 £ 53 30+06 021 +0.03 00 082+019 08+04 0.19=0.11

Ol Q| =| >
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e—y misID background: background under Z peak

Events/bin

Y

ee pairs ey pairs
] T T T T ] T T I.l. I T T I T T T 5 'E ] T T T T I T T T T I T T T T I T T T T I
ATLAS Internal | | Vs=13TeV, 139 fb™ ,% 10°  ATLAS Internal | ® | Vs=13 TeV, 139 fb" =
10* h]yld 37 | | 5 - I'q|<1 37 | | 5
p,<250 GeV ®: N Rt - p;<250 GeV | | R
oy - | | i
1 03 ° m .. B 7
‘W [® ﬂ . ® |

|

7 10%E

2 N - 5
0 . | min E : V2 .
| . _— ¥ -

10 _ _Po+pix F . 22
TCEES P P e
1ET 22INDF = 1.611 } } X?INDF = 1.626 - l l +?/NDF = 1.466 ]
] 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 I 1 I 1 !} 1 L I 1 1 1 1 I
0 50 100 150 200 0 50 100 150 200
Né)écg — Noin+Nmaz Mee MGY

2

Systematics on bkg estimation under Z peak are evaluated by variation of N°9 values in ee and ey pairs.
N_.andN__ values are used as variations of Neebkg. In ey pairs extrapolation function parameters are varied
by their statistical uncertainties one by one. Resulting integral of the function is used for variation of Neybkg .

Sum in quadrature of the largest variations of Neybkg and N_ "9 is taken as systematics. 8



ETmiSS—>jet misID background: estimation strategy

METpt_deltaPhi_ph_MET _hist

soft_term_pt_METsign_hist

%:»— 3;— g m N
g 2.55— b
o
1sE-
1f_ 800
B 600
05 400
5 200
00 miss ° .50‘ — ‘60 0
ET soft_term_pt
varl E7"**signif >11 ,
: SoftTerm 1.3101
var2 Pr < 16
varl E7rsssignif >11 && Ag(jet _lead, ps*) > 0.4 1 24685
> ftTer .24685
\"ar2 l):?f)f{l(l"! < 16
varl | EPsssignif >11 && Ao(jet _lead, p7s®) > 0.4 && Ao(y, pF**s) > 0.6 124627
' ~ SofiTer 24627
var2 pi;of S Py |

R for variables configurations w/o soft term is very bad (>>1) 29



Pile-up background

In full Run2 Z(ll)y inclusive analysis it was found that events with Z and
photon from different primary vertices have non-negligible probability
(up to 5% of the total event yield)

Since our final state assumes high energetic photons, ETm‘SS,
probability of such events should be much smaller.

Fraction of pile-up background is calculated as:

|Az|>50mm |Az|>50mm IAz|>50 IAz|>50
data, 2-track Si ~ “Vsingle , 2-track Si 2 |>>Umm — 2 [>oUmm
i ’ Nsingle pp; 2-track Si SFI x SF2 A NMC, 2-track Si
Ndata, 2-track Si X 0.32

fru =

SF, is equal to the ratio of events in data to events in Sherpa MC sample
near |Az|l around zero (4.61£0.07)

SF, — normalization factor taking into account the mismodelling in the tails
of Azl distribution (it was calculated for Sherpa Zy QCD by Z(ll)y inclusive
team using events with FSR photons) (1.5+0.3)

f,,= -(58£11)%

Events

10® - ATLAS Internal
£ Vs=13TeV, 139 fb"
T SR

D Z(vv)y QCD NLO

[ ]zewwacoro

Fevenfvearlesetlaviqls
—-250-200-150-100 -50 0

10° = ATLAS Internal
- Vs=13TeV, 139 fb’'
[ SR

107 &

10 =

o ey, B,

50 100 150 200 250
RS LR RN AR AR ]

—4— Data
[Jzvwy aco Lo

i

—250—200—1 50-100 -50 O

50 100 150 200 250
Az [mm]
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