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Motivation

Higgs rates are sensitive probes of physics beyond the Standard Model (BSM)

* From e.g. "new"” heavy particles in loops

Largest dataset ever collected of Higgs bosons from pp collisions at Vs =13 TeV

» Best ever sensitivity to small deviations from new physics

New dataset at Vs =13.6 TeV, the highest energy ever achieved in pp collisions

« Can probe the growth of Higgs rates with Vs for new physics effects
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Where we stand
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I I I I I I I I I 7I5 ol ? 1Io I | O L
tH i
@’ : 1 : 1 1 : 1
ttH el
ggF+bbH H*H
VBF &
WH » &2 &
ZH &2 HaH
1 1 | l 1 1 1 | l 1 1 1 L1 1
0o 1 2 1 2 3 4 0o 1 2 1 2 3 0o 1 2 012 3 4
bb ww T 4 YY MU
¢ x B normalized to SM prediction

Latest ATLAS/CMS combinations show that nature agrees remarkably well with the SM
« Nature 607, 52 (2022) (ATLAS) / Nature 607, 60 (2022) (CMS)
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https://www.nature.com/articles/s41586-022-04893-w
https://www.nature.com/articles/s41586-022-04892-x

Outline

Full Run 2 (13 TeV, 140 fb™")
1. VBF WH - arXiV:2402.00426

2. High-pT V(gqq)H(bb) - Phys. Rev. Lett. 132, 131802 (2024)

3. Zy decay (ATLAS + CMS) - Phys. Rev. Lett. 132, 021803 (2024)
4. \(leptons)H(zt) - arXiV:2312.02394

5. H(zt) STXS - ATLAS-CONF-2024-007 | NEW !

Run 3(13.6 TeV, 31.4-29.0 fb"):
* Production cross-sections with H(yy) and H(4¢) decays - Eur. Phys. J. C 84, 78 (2024)
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https://arxiv.org/abs/2402.00426
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.131802
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.021803
https://arxiv.org/abs/2312.02394
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-007/
https://link.springer.com/article/10.1140/epjc/s10052-023-12130-5

| VBF WH

Sensitive to ratio of Higgs couplingstoWand Z, 1, = ky, /K,
* Awz =1inthe SM — low cross-section
*  Awz <0 in some BSM models - enhancement in

cross-section + modified kinematics

Events with one lepton, 2 b-tagged jets, = 2 non

b-tagged jets (2 tagged as VBF jets)

2 separate (similar) analyses for A4;,, >0and Ay, <0
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arXiV:2402.00426
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https://arxiv.org/abs/2402.00426

VBF WH - results
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Region of A, = ky,/k; < 0 within 20 boundaries of

latest ATLAS combination Nature 607, 52 (2022)

Excluded by Ay, < 0 analysis with

significance greater than 56 = 4z > 0!

Awz > 0 analysis obtains for the signal strength u = 6 /0eq. = 0.9753

« upper limit of 9.0, equivalent to o X B(H — bb)= 308 fb
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https://www.nature.com/articles/s41586-022-04893-w
https://arxiv.org/abs/2402.00426

Phys. Rev. Lett. 132, 131802 (2024)

‘ High-pT V(qq)H(bb)

High-pT phase spaces very sensitive to new physics contributions in VH production

» V(gqg)H(bb) channel has highest statistics - difficult due to large multijet background

ATLAS VH — aqgbb 4 data VH OtherHiggs
0180001 5 _ 43 TeV, 157 1o Post-fit Vet w

Events with 2 large-R jets tagged as W/Z— qqand H — bb fosh, Dirniee. oy

CR:250 <p!’ <450 GeV CR: 450 <p" <650 GeV CR:p" > 650 GeV
T T4 TS

Multijet background estimated from data in CR

.
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* Extrapolated to SR using transfer factors

=
=]
T T R T
i
.
U

« Alternative method (BDT) for validation and derivation émZ-H*H{' R +++ B “I
2 oo af- E
of uncertainties g‘ H f b thbbi + ++++++++++ ; ||
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.131802

Phys. Rev. Lett. 132, 131802 (2024)

‘ High-pT V(qq)H(bb) - results

Events /5 GeV

Background Subtracted
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ATLAS

1s =13 Tev, 137 b Post-fit
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[Cmultijets ./, Uncertainty

SR: 450 < p:J <650 GeV

OtherHiggs

w top

Fit to the invariant mass inclusive in p¥
B I pn = 1.4%%5, dominated by syst. uncertainty
« Dominant systematic: multijet shape uncertainty

» Significance: 1.70 (1.20) abs. (exp.)
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All results agree with SM prediction !

* Larger data samples and improved methods will improve analysis sensitivity
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.131802

Phys. Rev. Lett. 132,021803 (2024)

| Zy decay (ATLAS+CMS)

Rare (loop) decay (Bsy, = 1.54 x 1073)

* sensitive to BSM heavy particles 3 [amasaacms N I B

» %F LHCRun2 i Daa E

§ 50:_ In(1+S/B) weighted —— Signal + background 3

g F -~ Background

Events assigned to different categories, with different S/B: £ aof
z
* ATLAS: 6 categories, inc. 1 targetting VBF topology or
20f
* (CMS: 8 categories, inc. 1 targetting VH/ttH and 3 based @ of
on BDT targetting VBF g of
_oL

Signal and background modelled with analytical functions

« Definition of background models is the main difference between ATLAS and CMS analyses
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.021803

Phys. Rev. Lett. 132, 021803 (2024)

‘ Zy decay (ATLAS+CMS) - results

—  Several theoretical uncertainties correlated

e v
! L LHC Run2 —— ATLAS + CMS
75:_ — CMS ]
—— ATLAS . ) .o )
| u=2.240.7, dominated by statistical uncertainty

» Dominant systematic: H = Zy branching fraction,

background modelling

Combined significance > 30 — first evidence @ LHC!

Fit to branching ratio (assuming SM production cross-sections):

B(H - Zy) = (3.4 + 1.1) x 1073 (1.90 away from SM)
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.021803

arXi\/:2312.02394

\/(leptons)H(z )

Rare production+decay mode (¢ X B) sy = 6.59 + 0.03 fb

SRR R
- ATLAS —+— Data

.n%
Events with light leptons and > 1 hadronically decaying taus § fooel — ity
E [ Signal region, postfit Misidentified jets
. . e . L I Other
« Improved methods for hadronic tau identification (ML-based) 2of- s [
Misidentified jet background estimated from data.
. . P ese————————————————————————————
Neural network (NN) to separate signal from diboson background j: gg_+_ ]
g8 ]
. - i S osF ——+— e
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https://arxiv.org/abs/2312.02394

arXi\:2312.02394

V/(leptons)H(zt) - results

ATLAS

LELEL I B B

Vs =13 TeV,

e
140 fb™!

= Total — Stat. VH,H — 1t
Tot. (Stat., Syst.)
2| o 100 905 (2% 0%
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Fitting combined signal strengths + split in WH/ZH
* Dominated by statistical uncertainty
* Dominant systematic: tau reconstruction

Significance: 4.20 (3.60) observed (expected)

Results consistent with the SM.

Mass-based analysis: similar signal strengths, lower significance - 3.50 obs., 2.60 exp.

* Shows power of machine learning techniques
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https://arxiv.org/abs/2312.02394

ATLAS-CONF-2024-007

| H(zT) STXS —
Cross-sections for specific production modes/regions of phase space:
* VBF, V(qg)H, ttH(OLH(tpaqThaq) ggH (high-pT) .
S ol TS b ]

« Categorization in #jets, p{’ and m;;

[ VBF 1my>1000GeV wum zo1T
I Post-Fit

New w.r.t. previous Run 2 analysis:
* Finer splitin VBF and ttH

 Reconstruction of p# for categorization improved with NN

Data—Bkg

BDT discriminants to separate signal- and background-rich regions
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-007/

ATLAS-CONF-2024-007

‘ H(z7) STXS - results NEW !

gg—H, 1-jet, 120s p;' < 200

99-+H, 2 1-jet, 60< p! < 120

go—+H, = 2-jet, m, < 350, 120< p’l' <200
gg-H, = 2-jet, m 2z 350, dll <200

ag—H, 200 < p‘l' <300

0o -H.p’l' > 300

qq-+Haq’, 2 2{et, 60s m, < 120

9q—Haq', = 2-el, 350 < m <700, pff < 200
qq'—Haq', 2 2-jet, 700 s m < 1000, p:'-:anﬂ
q—+Haq', = 2-et, 1000 <m < 1500, p'' < 200
qq-+Hag', 2 24et, m 21500, p' < 200
qq—Hag', 2 2-jet, 350 m< 700, p:' > 200
qa'-+Haq', = 2-jet, 700 £ m, <1000, pff = 200
qq'—Haqq', = 2-jet, 1000 = m < 1500, p:' > 200
qq'—Hqq', 2 24et. m -|500‘o'|' > 200

ttH, p:' <200

1tH, 200 < p:' <300

ttH, p:' > 300
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Highlights:

«  first VBF STXS measurement for high p#

* most precise VBF STXS measurements for
low p¥

* 25%improvement on ttH y w.r.t. previous
publication

*  95% CL upper limits on ttH STXS

All results consistent with the SM.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-007/

Eur. Phys. J. C84,78(2024)

| Hiyy), H(4¢) @ 13.6 TeV
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1. fiducial cross-section measurement
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2. extrapolation to full phase space

20 i— & Dala .
1 E ﬁE—ZAZs’ — 4 Higgs (125.09 GeV) |
8 (5136 Tev, 220" -z 4

16 W Z+jets, t —
E %% Uncertainty

New: H— yy uses generative ML model to create very high-

Events/2 GeV

statistics template of the continuum yy* background

* More accurate estimation of background modelling uncertainty

Measured-fiducial correction factors derived from simulated signal.

m, [GeV]
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https://link.springer.com/article/10.1140/epjc/s10052-023-12130-5

Gy [Pb]

‘ H(yy), H(4¢) @ 13.6 TeV - results

Eur. Phys. ). C84, 78 (2024)

Full phase space cross-sections a(pp — H):

100 ‘ ‘ . .
t ATLAS — SMo (pp—H, m, = 125.09 GeV)
90; Y Hopy b H—Z2Z"—41 QCD scale uncertainty * H—) Yv: 67t%% pb
80? ¢ Combined H—syy + H—4l Total uncertainty (scale ® PDFs,) i
70F * H->4¢:46+12pb
60F
sob * H->yy+H->4¢:582 + 7.5 (stat.) + 4.5 (syst.) pb
40F
301 (5=7TeV, 451" 3
s= ev, 4. 7 . .
20¢ I5=8TeV, 203 6 3 Dominant systematics:
10E Vs =13 TeV, 139 f5' ) 3
e SopsTevEmOSE 1« H- yy:background modelling
7 8 9 10 11 12 13 14
Vs [TeV] * H- 4¢:lepton reconstruction uncertainties

Measured cross-sections agree with SM value, s(pp = H)gy = 59.9 + 2.6 pb

* Alot more to come from Run 3 dataset!
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https://link.springer.com/article/10.1140/epjc/s10052-023-12130-5

Conclusions

ATLAS continues its exploration of the Higgs boson sector:
*  Awz < 0excluded at > 50, evidence of H — Zy (with CMS), ...
« first ATLAS Higgs measurements at 13.6 TeV

Latest results agree with the SM quite well... but we're not stopping yet
+  Still coming up with creative methods and analyses ideas to explore the Run 2 dataset

» Collecting more (and better) data in Run 3 dataset

Always hopeful for a sign of new physics !

SUSY 2024 - Higgs Rates @ ATLAS
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Variable Description SR™ SRy e SR
mpyj, Invariant mass of the two b-jets (bb system). € (105, 145)GeV € (105,145) GeV € (105, 145) GeV
VB F W H - | Mg ARbetween thetwo bt <12 <16 <12
plb pr of the bb system. > 250 GeV > 100 GeV > 180 GeV
mjj Invariant mass of the VBF jets. - > 600 GeV > 1000 GeV
Ayj; Rapidity separation of the VBF jets. > 4.4 > 3.0 >3.0
Invariant mass of the W and either
. . lep 260 GeV 260 GeV 260 GeV
Predictions were obtained for T b-jet tht s closest 10 1727 G, T S B
[Ywhi =Yii v e
' ; Ay WHeTE Ywph (j7) 1s the <03 <03 <03
VaI’IOUS Val ues Of KW and KZ . Ewbb rapidity of the Whh (VBF-jet) system. ' .
US|ng the prOCEdure OutllnEd N AG(WBE. ) Azimuthal separation between the B - 7
’ Wbb system and the VBF-jet system. ’
ph\/S Re\l' D 1 02' 033006 Nvelo Number of nontagged, non-VBF jets B <1 -0
s with pr > 25GeV and |n] < 2.5. -
Variable 1 CR™ tf CR* W+jets CR™ W+jets CR* Wt CR™ Wt CR*
nyj > 145GeV > 145GeV < 70 GeV ) < 70GeV ) > 145GeV > 145 GeV
AR_,,;, <12 <12 <223 - 0.007p¥b/GeV <223- 0.007p¥h/GeV > 1.5 > 1.6
p}%b >200GeV - € (150,250) GeV > 80GeV > 250GeV > 180 GeV
m:z]; >260GeV > 220 GeV > 275GeV > 260 GeV >320GeV > 320 GeV
Ay;; € (3,4.4) >3 >3 >3 >3 >3
njj - € (400, 1000) GeV - > 500 GeV - > 500 GeV
NYE© - <2 - <1 - <2
piv - < 350 GeV - - > 250GeV > 250 GeV
my! - - - < 200GeV - -
P! - - > 70 GeV > 70GeV <350GeV < 350GeV
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.033006

| VBF WH - I

Uncertainty source Au

17 modelling +0.033
Jet energy resolution +0.017
Wt modelling +0.013
Jet energy scale +0.011
Signal modelling +0.007
W+jets modelling +0.006
MC statistical uncertainty +0.005
Jet vertex tagging +0.003
Flavor tagging +0.002
E%‘i“ scale and trigger efficiency +0.001
Luminosity and pileup reweighting  +0.001
Other background modelling +0.001
Lepton scale and efficiency <(.001
Total systematic +0.045
Normalization factors +0.016
Total statistical +0.032
Total uncertainty +0.055

AW2<O

Uncertainty source Ap

W+jets modelling +1.9
1f modelling +1.8
Jet energy resolution +1.3
Jet energy scale +0.8
MC statistical uncertainty +0.8
Other background modelling +0.5
Signal modelling +0.4
Wt modelling +0.3
E.'ll‘iSS scale and trigger efficiency +0.3
Flavor tagging +0.1
Luminosity and pileup reweighting +0.1
Jet vertex tagging +0.1
Lepton scale and efficiency <0.1
Total systematic +33
Normalization factors +1.4
Total statistical +2.5
Total uncertainty +4.1

AW2>O

SUSY 2024 - Higgs Rates @ ATLAS
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‘ High-pT V(qq)H(bb) - |

Uncertainty source op
Signal modeling fg:(l)g
MC statistical uncertainty fgﬁg
) , o +0.012
Kinematic region Observed p Observed o [fb] Expected o [fb] Instrumental (pileup, luminosity) ;3'?24
250 < pif < 450 GeV, |yy| <2  0.8723 4712 57.0 Large-R jet on
o +0.
450 < p < 650 GeV, |yy| <2 04%L7 2+10 5.9 Top-quark modeling ~0.15
o +0.05
pi > 650 GeV, |y < 2 531353 6133 (<43) 1.2 Other theory modeling To.03
H — bb tagging 5
Multijet estimate (TF uncertainty) 1057
Pass v tagger (50% we) 0L VEa90er (SOF W) Multijet modeling (TF vs. BDT) 074
Pass Vv tagoer (20% WP) T0.80

Total systematic uncertainty 2061
‘ . +0.60

Signal statistical uncertainty 2060

Pass xbb tagger (0% WP) SR +0.42
Z+jets normalization 2020

VR Total statistical uncertainty e

- +1.02

Fail xb6 tagger (60% W) CR Total uncertainty 2088
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‘ V/(leptons)H(zT) - |

Category

Region ‘ Cuts

Major process contributing
to the background from misidentified jets

PRESELECTION
Wjets same-sign Thad-vis
mr(f, ET") < 60 GeV

Wejets ~ 70%

WH, H — ThgTha

PRESELECTION

WH, H — TlepThad

Z—=TT mat < 60 GeV Z — 11 ~ 50%
mr(l, EP"™) < 40 GeV
PRESELECTION -
-quark ~ 70%
top-quarl #bjets > 0 1t~ T0%
PrESELECTION
P opposite-sign light leptons 7 1~ 40%

meon (£, £) € [60, 120] GeV
mee € |80, 100] GeV

PRESELECTION
All Same Sign | all objects with same-sign
M. ¢ [80,100] GeV

Wjets ~ 70%

Selection WH, H — TlepThad WH, H — ThadThad ZH, H — TlepThad ZH, H — ThydThad
exactly 1 Thad.vis exactly 2 Thad-vis exactly 1 Thad-vis exactly 2 Thad-vis
exactly 2 £ exactly 1 £ exactly 3¢ exactly 2 £
PRESELECTION . . . .
b-jet veto b-jet veto same-flavour, OS ¢ pair same-flavour, OS ¢ pair

mge € [81,101] GeV

mge € [71,111] GeV

Stanal REGION

1 Thad-vis and 1 Tlep 0S
exactly 2 £ SS

2 PT(E) + pT(Thaavis) > 90 GeV

mee ¢ [80, 100] GeV

exactly 2 Thag-vis OS

0.8 < AR (Thad vis» Thad-vis) < 2.8
ET]ud-\-Lh PT(Thudfvis) > 100 GeV

mr (£, ER) > 20 GeV

exactly 1 Thagwis and 1 7ep OS

exactly 2 Thad-vis OS

Ltiaaicnig PT(T) > 60GeV | 3 p1(T) > 75 GeV

H1GGS BOSON MASS WINDOW CUT

(ONLY APPLIED IN THE NN-BASED ANALYSIS)

mar € [60, 130] GeV

mar € [80, 130] GeV

mmmc € [10‘0, 170] GeV mmymMc € [100, 180] GeV

SUSY 2024 - Higgs Rates @ ATLAS
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‘ V(leptons)H(zz) - I

All categories
N-prongs(ty)
pr(Ti)
n(ri)
@(1y)
AR(11,6))
prii)
()
@)
pr(EF™)
B(Em

ZH, H = ThaaThaa
N-prongs(tz)
pr(T2)
n(r2)
¢(1)
prif2)

i({3)

#(£2)
mee
AR(L,€)

ZH, H = TiepThaa

pr(f2)

nifa)

@(63)
pr(H)
n(tz)

o(lr)
AR(L,.0)

Rigp

WH, H = ThuaThaa
N-prongs(72)
prita)

(1)

&(r2)
V(€))7 + i)’

Source of uncertainty

S/ gy 1%]

WH, W= eve, H—> T,Tha

WH, W = e(,u)vm,}, H - Tu(e)Thad

WH, W = uv,, H = TyThaa

prite)
nt)
d(tr)
An(l.6;)
jet width(r)
priH)
mit. )
An(n, €7)
Al £r)
Ay, ENs5)
AR({, ()

prity)
nits)
(£r)
An(é,0:)
jet width(ry)
m(Ty, £
AR(L,tr)
AnlTi, £r)
2 pr(all visible)
ATy, EF™)

NN variables

prife)

()

¢lf)
An(l,£:)

jet width(ry)
AR(C, L)
mi(Ty, 1)
An(ni, €7)
AR(1y.(;)
2 pr(all visible)

Ad(Ey.Er)

Hadronic T-lepton decay

Simulated background sample size

Misidentified jets

Jetand £

Theoretical uncertainty in signal

Theoretical uncertainty in top-quark, VV and VVV processes
Electrons and muons

Luminosity

Flavour tagging

9

L S S =)

Total systematic uncertainty
Total statistical uncertainty

16
24

Total

30

Uncertainty
breakdown
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L B B B B B L B R I R B
ATLAS Preliminary H-tt {s=13TeV, 140 fo’
— Tot. — Stat. p-value = 99%
Tot. (Stat. Syst. )
+0.32 015 +0.28
H(zt) STXS o | e B
1017 w012 40412
VBF lei 093 s (onr om0 )
+0.63 4053 +0.35
VH F e 4 091 5 (o5t 03 )
+1.01 H087 <052
ttH i 0.77 e (077 -as )
ced | e 093 Uiz (EuTiTy
Variable VBF  ttH multiclass Combined . - . oem B o
Invariant mass of the two leading jets . 0 1 2 3 4 5 6
pr(id) . By™e3s), B SM
Product of 7 of the two leading jets . (oxB) (oxB)
Sub-leading jet py .
Jet properties 7 of the 5 leading jets .
Scalar sum of all jets pp . . . . Lo SRy
Scalar sum of all b-tagged jets pp . VBF inclusive bl.lb—lca(.llllg ']Ft pr > 30 Gc.\
Best W-candidate dijet invariant mass . mjj > ‘3")0 G(!V.‘ |An;i| >3
Best t-quark-candidate three-jet invariant mass . . . nlia) % 1) <0 .
vy - - lepton centrality: visible decay products of the 7 leptons between VBE jets
¢ between the two leading jets .
A between the two leading jets .
%ugulur M?n?l:num AR between two jct.s . . VH inclusive 60 GeV < m;; < 120 GeV
distances lI\ém(unm;ll AR between a b-tagged jet and a Ty, s . sub-leading jet py > 30 GeV
n(r, 7 .
AR(7,T) .
pr(r7) . tt(0)H = TypdThad # of jets > 6 and # of b-jets > 1
T prop. Sub-leading 7 pp . or # of jets > 5 and # of b-jets > 2
Leading 7 7 .
H cand. plus  pp(Hjj .
iets \‘yqrgl‘[: pr(Hi) Boost inclusive Not VBF inclusive
S . Not VH inclusive
ET™ Missing transverse momentum Ep > . pr(H) > 100 GeV
Smallest Ag (7, ) .

SUSY 2024 - Higgs Rates @ ATLAS
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| H(zz) STXS - I

p'T* <200 GeV

3.37 (exp)
4.33 (SM prediction)
5.42 (obs)

200 < p:_' < 300 GeV

3.61 (exp)
4.63 (SM prediction)
2.21 (obs)

p'T* > 300 GeV

5.40 (exp)
6.46 (SM prediction)
9.20 (obs)

Limits on ftH STXS Bins

ATLAS Preliminary

— Observed
Kl
Vs =13 TeV, 140fb ---- Expected (SM prediction)
. N ==== Expected + 16
i : | Expected + 20
I
v
|
HE
' 5
H
I
| PR T T N [N TN SO S NN TR SR SO NS ST S N
2 4 6 8 10

12
95% CL upper limit on tiH (oxB)™*/(oxB)™"
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gg—H, 200 < p:' <300

gg—H, p: >300

gg—H, 1-jet, 120<p” < 200

gg—H, 2 1-jet, 60<p

gg—H, > 2-jet, mll < 350, 120< p? <200
gg—H, > 2-jet, m > 350, p:‘ <200

qq'—Haqq', = 2-jet, 60< m, < 120

qa'—Haq', 2 2-et, 350 <m <700, p: <200
qq'—~Hag),  2-et, 700 <m_ < 1000, p: <200
qa'—Haa', 2 2-jet, 1000 <m < 1500, p’T‘ <200
qq'—Haqq', = 2-jet, m" >1500, p: <200
qa'—Haa', > 2-et, 350 <m_ <700, p: >200
qq'—Haqqg', 2 2-jet, 700 < m_< 1000, p:' >200
qq'—Hag’, > 2-jet, 1000 <m, <1500, pl' > 200
qa'—>Hag’, > 2-jet, m > 1500, pl! 2200

ttH, p;‘ <200

ttH, 200 < p’T* <300

ttH, p': >300

— T T

<120 [o1

ATLAS Preliminary
T 11

Vs=13TeV, 140 fb", Hott
|
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‘ H(yy)

Photons Source Uncertainty [%]
Leading (sub-leading) pZ  p2/m,, > 0.35(0.25) Statlstlceq uncertalgty 14.0
. i Systematic uncertainty 10.3

Pseudorapidity In| < 2.47 and outside 1.37 < |p| < 1.52 . . .

Isolation Ei/EY < 0.05 Background modelling (spurious signal) 6.0
r-T i Photon trigger and selection efficiency 5.8
Di-photon system Photon energy scale & resolution 5.5
Mass window 105 GeV < m,,, < 160 GeV L}lmanSIIy . 2.2
Pile-up modelling 1.2
Higgs boson mass 0.1
. . . Theoretical (signal) modelling <0.1
Fiducial selection ol 74

Uncertainty
breakdown
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Leptons

Muons pr>5 GeV, |n| <2.5

Electrons Er>1T7 GeV, |g| <247
Lepton selection and pairing
Lepton kinematics pr > 20,15, 10 GeV

Leading pair (m)2) SFOC lepton pair with smallest [mz — mg¢|
Subleading pair (ma4) remaining SFOC lepton pair with smallest [myz — m;|
Event selection (at most one Higgs boson candidate per channel)
Mass requirements 50 GeV< myy < 106 GeV and mypeshold < M3q < 115 GeV
Lepton separation AR(£;,£5) > 0.1
J/y veto m(€;, £;) > 5 GeV for all SFOC lepton pairs
SOUI'CC Uncertainty [070] Impact parameter ldo| /e (do) <5 (3) for electrons (muons)
— - Mass window 105 GeV < myy < 160 GeV
Statlstlca]. uncertalnty 25 1 Vertex selection x>/ Naor < 6 (9) for 4 (other channels)
Systematic uncertainty 7‘9 If extra lepton with pr > 12 GeV  quadruplet with largest ME value
Electron uncertainties 6.3 .
© Detector-level selection
Muon uncertainties 3.8
Luminosity 2.2
ZZ* theoretical uncertainties 0.7 Leptons
Reducible background estimation 0.6 Leptons pr =5 GeV, g < 2.7
.. Lepton selection and pairing
Other uncertainties <1.0 Lepton kinematics pr > 20,15,10 GeV
Total 26.4 Leading pair (m;2) SFOC lepton pair with smallest [mz — mg|
Subleading pair (m34) remaining SFOC lepton pair with smallest [mz — mg¢|
Event selection (at most one quadruplet per event)
. Mass requirements 50 GeV< myz < 106 GeV and 12 GeV< m3zg < 115 GeV
U nce rtal nt Lepton separation AR((, €5) > 0.1
J[yr veto m(€;, ;) > 5 GeV for all SFOC lepton pairs
\/ Mass window 105 GeV< myr < 160 GeV
If extra lepton with py > 12 GeV  quadruplet with largest matrix element value
breakdown

Fiducial selection

SUSY 2024 - Higgs Rates @ ATLAS

27



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18: Backup
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27

