DPF Meeting 2024

Results for HX — v in ATLAS with
140fb~! of Run2 data

On behalf of the HX — tv analysis team

Juan Cardenas
05.15.2024

THE UNIVERSITY OF TEXAS
AT ARLINGTON

UTA



Overview

= H* - v an Introduction
= Analysis Strategy

»  Statistical Analysis

= Results of H* - tv in ATLAS using
140fb~! of data collected during Run2




The H — 7v Analysis

= Analysis searches for H — v in a model

independent manner L *<
= Results interpreted in an hMSSM | ' A
benchmark scenario W- ¢
= Search for H* between 80GeV — 3000GeV Wf_;i
= 32 mass hypothesis ) M\_\
= Two search channels: 7 + Jets, T + lep ! b
(a) Low Mass HE (T + Jets) (b) High Mass H* (t + lep)

= Parameterized Neural Net as event classifier

= PNN score histograms are used for stat
analysis :
» Final results are exclusion limits on

= u=o(pp - thH)XBF(H* - ) -

o(H*yB(H*—=1v) [pb]
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Signal Region Selections: 7 + Jets \ 7 + lep -

e

EMSS triggers Single lepton triggers

?
----- i - .
Vr 1 hadronic t with p; > 40GeV 1 hadronic T with p; > 30GeV

_ V4 .
M No leptons (e or p) ; pr > 20GeV 1 lepton (e or ) with p; > 30GeV
&w&&&&r\\ ) Njets = 35 pt > 25GeV Njets = 1 with pr > 25GeV
b Np_jets = 1;p¢ > 25GeV Np_jets = 1; pe > 25GeV

(a) Low Mass H* (1 + Jets) (b) High Mass H* (t + lep) _ _
ETYSS > 150GeV ETYSS > 50GeV

my (T, EF¥SS) > 50GeV 7 and £ have opposite sign (OS)




Background Sources

= Main sources of background:

= TTbar, Events with Mutliple jets (QCD), Events
with Jet-t Fakes, W+jets

= Must measure level of agreement of MC with data
= Account for mis-modelling of TTBar, Wjets:
= Scale factors derived using control regions, and
distributions of m,¢r, Njets
» Jet-tr Fakes also mis-modelled:

= Derive scale factors for jet-tau fakes data driven
Fake Factor method

No Scale Factor Applied

Scale Factor Applied
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Fake Factors: Background estimation for Jet —» 1 fékég

To estimate the number of fake T jets in our signal region we
use a data driven fake factor method defined as —

We use 2 control regions to estimate the number of fakes

= W+Jets CR (Mostly Quark Initiated Jets) FF =

=  Multi-det CR (Quark/Gluon Initiated Jets)

Fake Factors calculated for 1 and 3 prong jets in defined p,
bins defined from 80GeV — 3000GeV

FF™ (i) = arpp(i) x FF™ ) 4 [1 — ey (§)] X FEVHES(5),

= Combined FF calculated through a,,; using a template
fit method

= Jet Width is used as discriminating variable

Can determine number of events with fake z in signal region
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The Parameterized Neural Network

] Mass Parametrized Neural Network:
=  Allows us to train 1 set of networks, not 32

" Trained using T + £ Input Variables
= 32 unique H* signal samples 5 10°E ATLAS workmpogress | g tamoroes T R
= 32 clones of our background samples § 1 m oot o pt nt 4t £
= Each event given mf ., . 12, = o | et | ghjet | Eher

10°E = Disoeon Jo 70 o) Edo

= 4 network sets* are trained according to 10°E e e pakground Ers | pEF= | ph T

» 1ptin(t+Jets), 1p,3p tin (t + Jets)** = m:,:i: =
Truth

* 1ptin(t+lep), 1p,3ptin(z + lep)™

T + jets Input Variables

] Inputs: Particle 4 momenta variables — pPT n” o E*
I e s pf_‘.jet ,r’b—.jet (Zsb_.jet Eb—.jef

=  Output: PNN scores representing a classification € 1f b ¢»¢:¢«§ pe 7o PP 2
|Ike|lh00d(0<—>1) go-s:T‘HmmmmmmmHmHmumummmu p]Tl njl ¢j1 Eh

- N O B k d Ik 0 01 02 03 04 05 06 07 08 09 1 T _ _
ear 0, Background like - PNNS00 P P & T

= Near 1, Signal like Pre-fit Asimov Only plot e = res

w/ 500GeV H+ manually overlayed (1pb)  ET T MTruth

. PNN score distributions are used for Stat. analysis —»
= Fits performed with WSMaker

* A k-Fold Method is used
**Includes 1p, Stat limitations on 3p sample 6



https://arxiv.org/abs/1601.07913

Impacts of systematic uncertainty on u

Ap [pb]
-10 -5 0 5 10 %107
\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\
= Quantify the level of impact our systematics almji;::::::j:;;j ' F—‘ — |/ Z
on u = a(pp > thHT)XBF(H - wv), Py =
produced nuisance parameter plots s ot e ——
= Systematics that have the largest affect on e e = f
our ability to set limits for the 250GeV i o, SacTTs o e
. . alpha_Syswwtjets : _7%
Combined Mass hypothesis are >
| S | n g I eto p_D S alph;,Sys;e‘,eq;sF,Eigen,a,o = T ; :
T i N g
= Uncertainty related to TTBar and | %
Singletop diagram subtraction I | 5
* SingeTop_hdamp e T
= Controls High p; radiation ATLAS |F=om  _ reen
Work In f Ldt = 140.0 fb” +10 Postfit Impact on
Progress Trzizf?lGlel\q L1l l I l L1l -11T :’TTTTTTTC: Tnlfl L

Combined , ™, 5"\ 05 0 05 1 15 2

Asimov Only Fit




Tau+Jets and Tau+Lep Expected exclusions‘

Asimov Only
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The H* — tv Expected Exclusion: Asimov Only -

' ECcombined ATLAS Work In Progress

's =13 TeV, 140.0 fb™’
I =10

+20
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Expected exclusions tan(f): hMSSM

hMSSM
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36.1 fb™ Result
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Expect to exclude a large region of tan(8) parameter space
Working on interpretations in other models
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ignal Injection Studies: £ Combined ATLAS workin Progress
S gna jECt O Tor Vs =13 TeV, 140.0 fb
y 10 —«— 500GeV Sig. Inj. at Exp. limi
— r VE g- Inj p
mHi 5 O O GeV 2:5 E - 10
. . o +2
= To simulate the presence of signal, and to 5o N Expocted (85% CL)
validate the fitting machinery, | performed T f
signal injection studies for different mass 20T
scenarios: my:+ = 130,500,1000 GeV Lo
310'2 =
* |njected median expected limit u = 0.0066, -
fit determined u to be 0.0065 + 0 0035 10
. If H* exists with a m,+ = 500 and L —— L
= 0.0066 it shoulcfappear in like this —» 10 500GeV m,; [GeV]
» Broad bump above expected 5 “A‘T‘LX;;;;,;‘};;;.‘,;;;;;‘”“‘ﬁr;‘i”‘(‘u‘;;;;,‘% 5 10°E ATLAS workmprogress | % oo
% - ‘1 . TZZW::I[;;:,‘ jets M ultijet E % o ? i;liTze:\;r:;iz jets ";“"iie'
" So what does the exclusion plot look like She 3 4 St
when fitting on 140 fb~1 of data from - e
Run2? =

Data/Pred.
o
Data/Pred.
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___*Bins Displayed Uniforml PNNS500 *Original binning PNN500 11



The H* — v Expected Exclusion: Asimov Only -

10 Combined ATLAS Work In Progress

's =13 TeV, 140.0 fb™
- +10
+20
------- Exp. (95% CL) 140ifb 2024
------- Exp. (95% CL) 36ifb 2015
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T 4

Result awaiting ATLAS approval

Unable to show publicly

I Sorry to disappoint ®



The H* — v Expected Exclusion: Asimov Only -

g " Combined ATLAS Work In Progress
's =13 TeV, 140.0 fb™
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Conclusion

Analysis uses mass parameterized neural network (PNN) as
event classifier

Considers 2 Signal regions: T + Jets, T + lep

Statistical analysis done in WSMaker using PNN score
histograms

Set new upper bounds on exclusion limits for the
H*— tv production cross section

. = o(pp » thH")XBF(H* - 1v)
. Using 140fb~1 of data

Expect to exclude a Iarge region of tan(p) parameter space
in hAMSSM and mp*°“~ frameworks w.r.t previous analysis

Be on the look out for the published result!

15






Backup

UTA



Differences between current and previous analysis

=  We use the full Run 2 Dataset (140fb~1) vs (36.1fb~1) in previous analysis
=  H* mass search extended

=  Current: 80GeV < my+ < 3000GeV
* Previous: 90GeV < my+ < 2000GeV

=  Current analysis uses a Parametrized Neural Network (PNN) vs BDT

. Applied signal filtering to MC to increase the statistics in the signal regions
= Event generation is run until desired number of events is attained

. Use updated derivations with new CP recommendations
= RNN<zID
= ParticleFlow Jets
= Updated b-tagging recommendations

18



Combined Stat. only limits: 36fb~1 vs 140f

o E . . -1 -1
% = Combined ATLAS workin Progress1 : Ratio of 36fb™ vs 140fb ]W
Tor Vs = 13 TeV, 140.0 fb’ 2 asf 5
r 0F B 1o ek
fI_, - +20 2 C
< [ . e 140fb”" Stat Only 8 F
x E Eme. e 36fb” Stat Only £ %
= T 2
T 107 = & “°F
g f i
S =
1072 g_ =
10° E :
- = . |
- 3
.10—4 Lo | | | | T R | | o 10 H+ Mass

= Limits in 140 fb analysis improve by (> 2x) above 120 GeV when
compared to 36 fb stat only limits in Combined channel

= Taudets shows similar behavior to the Combined limits
= Other channels fluctuate around ~2x
Adding stat only limits to Internal Note
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TauJets Stat. only limits: 36fb~! vs 140fb~1

+ Jets ATLAS work In Progress

Vs=13 TeV, 140.0 fb™'
| 10
+20
....... 140fb™ Stat Only
....... 36fb™ Stat Only
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Ratio of limits: 36fb" / 140fb™
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w
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-# JetTau
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10°

H+ Mass
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TauLep Stat. only limits: 36fb~1 vs 140fb™1 -

= 10°E _ 4 4
S = Thad-vi s+lep \/A; TLAS workin Progress1 Ratio of 36fb™ vs 140fb e TopTau |
o s =13 TeV, 140.0 fb" = F
; 10 = P =10 ? 28 '
i = 20 B B / ‘
N 140fb™" Stat Only 8 s6f
L e 36fb" Stat Only £ A I /\
:I:l_; E S ‘s 24 B
: | i N e
oor 2ol n VA \\/ﬂ
= IVATIRAWELIY N
5 = -
E g -J v E /
107 18
- ¥ 'IU
- 10° 10° H+ Mass
10 | |

2 3
10 10 m, [GeV]
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TauEl Stat. only limits: 36fb~1 vs 140fb™1 -

b]
2

= Ratio of 36fb™ vs 140fb™
% E ‘Chad-vis'|'e A TLAS Work In Progress % a2 : -#-ElTau
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T 1ol R = [
r E =20 8§ 24f
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o E = C
L = o OO O S O WO 1 N W ..
5 f 3 Vi /W
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TauMu Stat. only limits: 36fb~1 vs 140fb~1 -

7 10° E . -1 -1
% E Thad-vi S+M ATLAS workin Progress1 Ratio of 36fb™ vs 140fb [ MuTas |
Z B Vs =13 TeV, 140.0 fb 2 F
1 10l e 1o I 28 r\
T E +20 % 26 C
L E 4 s 26
T F e 140fb™ Stat Only CE ] / \ A
< | Tl oo e 36fb™" Stat OnIy E P e et {1 W
:oE B e AV |1
= - E 2.2: \
Lol 2
210" .. E
5 = Ny 18|
- i 16F
102 4: J
= 1. :
E E |
— 3
I~ 10° gt H+ Mass
.10—3 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1 1

10° 10°
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Cut variable SR TaulJets SRT+e SR 7+ p

Trigger Req. MET Trig. Single Lep Trig. Single Lep Trig.

21 (Thadvis) > 40GeV > 30GeV > 30GeV
pr(lead-jet) > 25GeV > 25GeV > 25GeV

WP Selection JetRNNSigMedium | JetRNNSigMedium | JetRNNSigMedium

for 7, loose for (e, p)

for 7, tight for (e, p)

for 7, tight for (e, p)

Ny je >1 >1 >1

N, 0 le 1p

pr(€) (u,e) > 20GeV > 30GeV > 30GeV

(Thadvis) * q(£) (1, €) | — —1 —1

Niet >3 >1 >1

MET > 150GeV > 50GeV > 50GeV

mT(Thadvis, MET) > 50 — —

Npy >1 >1 >1

Niracks w.r.t PV >2 > 2 > 2

Veto Event Jet py > 20GeV fail | Jet p;, > 20GeV fail | Jet p; > 20GeV fail
LooseBad WP LooseBad WP LooseBad WP

Other Logical Not tt Logical Not tt Logical Not ¢t

Signal Region Definitions: 7 + Jets, T + lep -

24



K-Fold Method -

» Agiven dataset is split into k equally populated subsets used to train and evaluate a
network

=  H* > v uses k=5, resulting in a set of 5 trained PNNs
» |ncreases statistics for training, prevents overtraining

Evaluation Train Train Train Train Fold 1
Train Evaluation Train Train Train Fold 2
Train Train Evaluation Train Train Fold 3
Train Train Train Evaluation Train Fold 4
Train Train Train Train Evaluation Fold 5

25



Systematic Effect on Event Yields

Tau related systematics effect on total
yeilds

Source Impact on the event yield (%)
tf H* 200 GeV

Thad-vis reconstruction efficiency | +1.2 +1.2
Thad-vis-1d uncertainty +1.8 +0.5
Thad-vis €nergy scale (detector) +1.9 +1.6
Thad-vis €nergy scale (in-situ) +1.5 +0.7
Thad-vis €nergy scale (model) +0.6 +1.6
Thad-vis €nergy scale (physics list) | +1.3 +0.7

jet energy scale +2.1 +2.0
b-jet tag efficiency +4.2 +4
E,‘r“iSS soft term scale/resolution +14 +0.7
trigger +1.6 +1.5

Table 23: Effect of the main systematic uncertainties on the event yield for ¢7 and signal events (mg+ = 200 GeV)
passing the nominal event selection of the Thaq.vis +jets channel.
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Fake Factors definition and determining our templates

» Fake Factors (FFs)

= Measured rate of fake Tau candidates passing the Tau criteria to
fakes passing Anti-Tau criteria (Anti-Taus)

= Estimate number of Fake Taus making it into Signal Region

» Anti-Tau selected candidates are chosen in a given region
= Fail the TauSigLoose Working point (obviously bad Taus) FF
= RNNSigTrans Score cut > .01

= Ensures that fake Tau candidates are still similar enough to
backgrounds in signal region

= Signal Region backgrounds dominated by Quark/Gluon Initiated Jets
(QIJ/GIY)

Select Control Regions where QlJ and GlJs dominate Nf?'-lkCS = N;‘S\t:T X FF,
(W+Jets/MultiJet) to try and estimate contributions in Signal Region o o
from these

= Determine parameter a,,,
= Discriminating variable for Template fit (Jet Width)

NT—id

Nanti-r—id

?

FFsr = amy X FEmy + (1 — amy) X FEw jets-

27



ay; determination for 7 + jets -

T T[T T[T T[T T[T T [TTT T [TT T T[T ITT[TTTTTTH

L L L BB UL R R B T T [T T[T T[T T [T T[T T[T T [TTTT 77}

[%2] 2] [ -
c + 1 € + 4 T 120 —
Do * W-jets CR 1 ®. . o Tjet . E w— LRt B 1
.25 5=13TeV ] 2O 5=13Tev " - ~ 5=13Tev — Oty =-0. 1
,.°>_‘)0 sip; 4({-Gevlp" <45 GeV ¢ Multi-jetsCR u>-’0 25§p,4g_eev1p‘ <45GeV — fit ] = Tp: Ag_GeV:p" <45Gev e o e 1
o [ T ] g N T § 100_ T —.‘
S 02F - = 0.2F 3 -
— - & 4 © 2 at
= Lo ] £ - ] 80
= T e ] 5] L ] N
0.15[- 5 Z20.15 - L
i ~ N ] 60~
0.13 ° —: 0.1_ —: 40:_
K . il E ] L
0.05_— ] e 7 0.05_— ] 20__
C Poa, _— ] C ] :
Ly rlllliIIIIIII!IVI*II’I”I’I '-.&_!_A_i FETTE AT T I v T L oo Lol o-n
%0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 % 0.050.10.15 0.2 0.25 0.3 0.35 0.4
1, Jet width T, Jet width
Jet Width Templates T + jets jet width, with lterating through values of
for MJ and WJ best fit of templates to ay; to find best minimum

the left

X -
ndr (Best ay; fit )

multi—jet W +jets
PN (x) = amy X Py ) + (1 = awy) X P B (x).



500GeV H+ Mass Hypothesis
Signal Background Composition

Region_distPNN500_DJetTauSR_L@_Y2015_isMVA@_T0@_J2_BMin@

data

0.0000

HPtaunu_500 8096.4196
TTBar
SingleTop
lep

QCb
Diboson
WtauSH
ZtauSH
Total Bkgd
Data/MC

13398.7250
1599.5850
279.8315
2433.8104
117.6749
1774.2459
224.2367
19828.1094
0.0000

0.0000
+/- 41.3746
+/- 47.3007
+/- 14.3457
+/- 7.1605
+/- 16.7089
+/- 4.6116
+/- 22.9038
+/- 5.5102

+/- 0.2919 %

40.8330
67.5744
8.0673
1.4113
12.2745
0.5935
8.9481
1.1309

Region_distPNN500_DE1Tau_L1_Y2015_isMVA®_T0_J2_BMin@

data

0.0000

HPtaunu_500 831.4339
TTBar
SingleTop
lep

QCb
Diboson
WtauSH
ZtauSH
Total Bkgd
Data/MC

38665.1024
2945.1459
1042.2105
8460.5362
70.1987
2.3511
880.4454
52065.9922
0.0000

0.000
+/-
+/-
+/-
+/-
+/=
+/=
=5=
+/-

Region_distPNN500_DMuTau_L1_Y2015_isMVA@_T0_J2_BMin@
[EYL] 0.0000 0.0000

HPtaunu_500 963.4638 +/- 11.6726 1.8178
TTBar 39297.5787 +/- 70.5384 74.1434

SingleTop 3627.6189 +/- 21.4764 6.8443

0
11.5600
71.9952 74.2617
19.9089 5.6566

| 1.5969

|

|
24.3143 | 2.0017

|

|

|

|

lep 1001.8196 +/- 15.6180 1.8902
QCD 8176.9174 +/- 36.3724 15.4275
Diboson  78.6054 +/- 1.5196 0.1483
ZtauSH 819.5580 +/- 22.1797 1.5463
Total Bkgd 53002.0938 +/- 0.1634 %
Data/MC 0.0000

36.9164 16.2496
1.5028 0.1348
0.5451 0.0045
20.4483 1.6910
1713 %

Total number of background and signal events

used to build PNN Score distributions

500GeV H+ Hypothesis

All background across mass hypothesis is

equal

% Shown w.r.t total Background
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Background Composition: Tau Jets SR

» Tau+Jets background dominated by Background sources
TTBar processes TautdJets
TTBar
67%

‘ Rest
WtauSH
gon  12%

SingleTop Qco
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Background Composition: Tau Lep SR

n B ackg roun d com pOS |t|0 n | n th e Region_distPNN170_DEITau_L1_Y2015_isMVAO_TO_J2_BMin0
TaulLep channels is very simiar

= TTBar dominated, QCD,
SingleTop, Leptons faking
Taus

Rest

Qcb

sinlfiBTop

Region_distPNN170_DMuTau_L1_Y2015_isMVAQ_T0_J2_BMin0

TTBar

. Rest

Qcb

SingleTop
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Signal injection procedure 500 GeV

=  Signal Injection procedure starts with a BKG only Asimov
dataset evaluated by the PNN with a given H+ Mass
hypothesis

= The corresponding MC generated signal distribution is
then multiplied by a production cross section and added
to the background distribution

= Asignal injected dataset is used for each mass
hypothesis to produce exclusion plot to simulate the
presence of H+ signal being evaluated by all PNN mass
hypothesis

= Muis arbitrarily chosen as expected exclusion for the
combined channel

10°

PNN80

datapnnso = Bkgpnnso + Sigagont. * Hsoo

PNN3000

datapynsoo0 = Bkgpnnsooo + Sigsoom: * 500

2 = Combined ATLAS Work in Progress
Z - /s =13 TeV, 140.0 fb™
y 10 —— 500GeV Sig. Inj. at Exp. limi
r W = to
% 1 +20
x S N Expected (95% CL)
I r
=
=10
i S
o -
L L
° 102 =
10°
104 |

102

500GeV 10° m,, [GeV]
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MC generation and H* production
LO diagrams dominating in

= 32 H* signal samples using madGraph

= Analysis defines 3 mass ranges
dependent on H* production mode

= 80 < mpy+ < 140: Low Mass /m\‘tﬁ
= 140 < my+ < 200: Intermediate Mass

= 200 < my+ < 3000: High Mass

(a) LO at Low Mass (b) LO at Intermediate mass

b

(c) LO at high mass
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Systematics Pt.1

e SysJET Etalntercalibration NonClosure negEta

A.7.1 Luminosity

e SysATLAS_LUMI e SysJET _Etalntercalibration_TotalStat
7.4 Jet Uncertainties e SysJET Flavor_Composition
A.7.2 Trigger Uncertainties e SysJET BJES Response e SysJET_Flavor_Response
e SysEL_EFF_TRIGGER_TOTAL o SysJET _EffectiveNP_1 * SysJET_JER_EffectiveNP_1
e SysMUON_EFF_TRIG_SYS e SysJET EffectiveNP 2 ¢ SysJET_JER_EffectiveNP_2
. - - . - e SysJET JER _EffectiveNP 3
e SysmetTrigEff STAT e SysJET EffectiveNP_3 - - . -
o SysmetTrigEff SYST o Sys JET_EffectiveNP_ 4 o SysJET_JER _ EffectiveNP_4
- - - o SysJET_JER_ EffectiveNP_5
o o SysJET_EffectiveNP_5 o SysJET_JER_EffectiveNP_6
A.7.3  Tau Uncertainties e SysJET_EffectiveNP _6 e SysJET_ JER_ EffectiveNP_ 7restTerm
e SysTAUS_TRUEHADTAU_SME_TES_DETECTOR e SysJET _EffectiveNP _7 e SysJET_Pileup_OffsetMu
e SysTAUS TRUEHADTAU_ SME_TES INSITUEXP e SysJET EffectiveNP _8restTerm e SysJET Pileup OffsetNPV
e SysTAUS TRUEHADTAU_SME_TES INSITUFIT e SysJET Etalntercalibration Modelling e SysJET Pileup PtTerm
o SysTAUS_TRUEHADTAU_SME_TES_MODEL_CLOSURE e SysJET Etalntercalibration NonClosure 2018data e SysJET_Pileup_RhoTopology
e SysTAUS_ TRUEHADTAU_SME_TES_PHYSICSLIST e SysJET _Etalntercalibration NonClosure highE e SysJET _SingleParticle_ HighPt
e SysTAU_EFF_ELEBDT_SYST e SysJET_TILECORR_ Uncertainty
e SysTAU_EFF_RECO_TOTAL o Sysjet_effSF_Eigen_B_0
e SysTAU_EFF_RNNID_HIGHPT o Sysjet_effSF_Eigen_C_0
e SysTAU_EFF_RNNID_SYST o Sysjet_effSF_Eigen_Light_0

e Sysjet_effSF_extrapolation
e Sysjet_effSF_extrapolation

e SysJET Etalntercalibration NonClosure posEta
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Systematics Pt.2 -

A.7.7 MET Uncertainties
e SysMET _SoftTrk Scale

A.7.5 Electron Uncertainties o SysMET_SoftTrk_ResoPerp

e SysEG_SCALE ALL o SysMET _SoftTrk_ ResoPara

B U A.7.12 Cross section Uncertainties
* EYSES_EI?ESOII]JDUT'IIg?XfLL A.7.8 SingleTop Uncertainties
[ ]
SYSEL_EFF_IS(; TOTAL e e e W
¢ Oysbl_ — — e Syssingletop_model  POWHEG_HERWIG7 o ATLAS_xsec_Z
e SysEL_EFF_RECO_TOTAL e Syssingletop DS e ATLAS xsec_Diboson
e Syssingletop hdamp

A.7.6 Muon Uncertainties A.7.13 H-+ Signal uncertainties

A.7.9 Fake Factor Uncertainties

SysFFs_MCSubt
SysFFs_taulD_SF

SysrQCD

SysrQCD _ binning

SysrQCD _Heavy Flavour FF

e SysMUON_ID

e SysMUON_MS

e SysMUON_SAGITTA_RESBIAS
e SysMUON_EFF_ISO_STAT

e SysMUON_EFF_ISO_SYS

e SysMUON_EFF_RECO_STAT
e SysMUON_EFF_RECO_SYS

Sysw_sig_filter _effi met

Sysw_sig filter effi int

Sysw_sig_theory pdf

Sysw_sig_theory scale

Sysw_sig filter effiint

A.7.10 tt Modelling uncertainties e Sysw_sig_theory pdf
Sysw_sig_theory scale

e Systtbar ISR
o SvsMUON EFF TTVA STAT o Systtbar_model POWHEG_HERWIG?
e SysMUON_EFF_ TTVA_SYS e Systtbar FSR
e SysMUON _SAGITTA RHO e Systtbar_ PDF _1 through 30
e SysMUON _SCALE o Syswttbar
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Systematics Pt.3 -

A.7.11 W/Z+Jets Modelling Uncertainties

e Syswtaunu ckkw
e Syswtaunu qsf

Syswwtjets

e Syswtaunu_ scale MURO05 MUFO05
e Syswtaunu scale MURO05 MUF1
e Syswtaunu scale MUR1 MUF05
e Syswtaunu_ scale MUR1 MUF2
e Syswtaunu scale MUR2 MUF1

e Syswtaunu scale MUR2 MUF2

e Syswtaunu pdf
e Syswtaunu pdfset

e Syswtaunu alphaS
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