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CUCAPP Outline ATLAS

EXPERIMENT

+ High Luminosity LHC (HL-LHC) : Machine and detector upgrade
+ SM Higgs physics programme (BSM Higgs not covered in this talk)
w Single Higgs production

* Probing H— cc

 Differential cross-section

e Higgs boson couplings to fermions/bosons
u Non resonant di-Higgs production

e First observation of HH production and

measurement of Higgs boson self-coupling

+ Next steps towards optimal Higgs program @ HL-LHC
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CUCAPP High Luminosity LHC (2027-2040) ATLAS

EXPERIMENT

LHC / HL-LHC Plan

HiLumnp
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HL-LHC CIVIL ENGINEERING:

DEFINITION EXCAVATION / BUILDINGS

+ Maximum integrated luminosity achievable in a decade with LHC infrastructure
u Integrated luminosity (3000 fb?) : Gain factor 9 compared to Run 3
u Physics program
» Physics Beyond Standard Model
» Understanding Electroweak Symmetry Breaking
0 Higgs properties : One of the main portals to understand fundamental basis of SM

+ 2018-2019 : Last global update campaign published in CERN Yellow Report (YR) — Used for
this presentation

ki Based on 3000 fb* assumption : Still potential increase to 4000 fb™ (+ 33 %)



CLCAPP ATLAS detector upgrades (2025-2027) ATLAS

+ New operation conditions for detectors
i Sustain increased instantaneous luminosity by factor 2-4 vs Run 3
 Number of interactions per bunch-crossing reaching mean value of 200
» Larger integrated radiation dose

+ Maximise physics outcome
Ll Maintain or improve object reconstruction efficiency and resolution
il Reduce fake rate even with more pile-up jets

+ Implemented solutions (Documented in Technical Design Reports)
il Upgrade electronic readout
il Replace detectors with most recent technologies (new Inner Tracker)
il Extend angular coverage to forward region : High Granularity Timing Detector (HGTD)
and new Inner Tracker
ul Trigger and data acquisition systems : Sustain higher rate and extended capabilities
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c UAPP Analysis strategies for CERN YR ATLAS

EXPERIMENT

Not possible to have same strategy as for standard Run 2 analysis
e Main limitation is lack of simulated p-p collisions

- Expected results are computed from :

+ Latest published LHC analysis results
i Use early Run 2 data with 2015+2016 sample (36 fb?)
or 2015+2016+2017 (80 fb*) : Optimal usage of Run 2 expertise and tools

i Scale to 3000 fb? — Statistical unc. reduced by factor V( JL e/ T )

i Scale signal and background cross-section to Vs=14 TeV (Increase by 10-20 % )
w1 Default assumption on object reconstruction performances and fake rates:
Upgraded detector performances compensate pile-up degradation

+ Parametrised performances of upgraded detector layout
i1 Only when Run 2 analysis tools not optimised for HL-LHC
i Particles produced at event-generator level and smeared according to

particle/object (e, v, b, 1, jet, missing-E;) expected efficiencies/resolutions/fake
rates
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EXPERIMENT

cCAPP Systematic uncertainties ATLAS

Large event statistics — systematic uncertainty critical for many analyses

+ Joint ATLAS-CMS effort to define common systematics

* Theoretical systematics : _

ui Reduced by factor 2 except PDF, energy scale values and tt+Heavy Flavour
+ Experimental systematics : Scaled to floor value

+ Limited number of simulated events :
Impact documented but not included for CERN YR

Scenarii on systematics uncertainty reduction

» Keep early Run 2 values (pessimistic) : S1
e Reduction as defined for CERN YR : S2 or reduced

S. Jézéquel, ICHEP2020


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2019-005/

cUAPP Probing H — cc decay mode CATLAS

EXPERIMENT

+ Low BR (2.9 %) — Could be enhanced by presence of new physics

* First attempt through exclusive reconstruction H— J/\y (= ')y
] Extra{pqlatgd Ifqurln Run 1 analysis

> 3]
o4 Preliminary 3

= 800 s=14 TeV, 3000 fb™'
8 e Data (Bkg. Only)
§ 700 — S+B Fit

i} [ Background
600 [_JH Signal x 100
[JZ Signal x 10

Expected branching ratio limit (no syst.) :
B(H>J/Py)<~15xSM @ 95% C.L.

pln b b b b b b |

80 100 120 140 160 180
m,.. (GeV)

*7(— l)H(—cc) extrapolated from 36 fb* sample _
 ATLAS Simuiator Prolimiay Sme O 5
Vs = 14 TeV, 3000 fb™ —Fit Result

2 c-tags, pZ = 150 GeV WZH(bb) —
mzz

- Expected branching ratio limit (no syst.) :
B (H-> cc)<6.3xSM @ 95% C.L.

Events / 10 GeV

ot 3
—ZH(cE) (100xSM) —]

Source of uncertainty Change in limit
Background shape +36%
Jet energy scale and resolution +17%
5 Lepton reconstruction and identification +12%
% i === : c-jet tagging efficiency +11%
8 6080 100 120 140 160 180 200

m_, [GeV]

Enhanced sensitivity expected : Add W— lvand Z — Vv 7



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2015-043/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2018-016/

 UAPP Higgs differential cross-section ATLAS

EXPERIMENT

1 e

e Sensitivity to new physics
o Low P_": Couplings to c and b quarks

o High P_": New physics at large scale

e e
@ ol
e

e e

107"

[pb x GeV|

)

T+ ATLAS Preliminary e
© Projection from Run 2 data

1072 s=14TeV, 3000 fb”'
Hovyvy+H->ZZ - 4l

do(p

e e

* Final states : yy, ZZ — 4 leptons

& Best precision with yy final state 100 e L He Sye. s stat
+ Extrapolated from 80 fb* sample G e e S i, m—

1.1
1
0.9

Ratio

0 10 20 30 45 60 80 120 200 350 1000
pi [GeV]

o Low-medium P_" regime

@ 3 9% (stat) — 5 % (stat+syst) — 4 % (stat + reduced syst.)
e Achieving reduced systematics mandatory

oLarge P_" regime [350-1000 GeV] : 8 % precision dominated by stat. uncert.

Next step : Same exercise for H — bb through VH channel
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2018-040/

 LAPP Higgs couplings to bosons/fermions ATLAS

EXPERIMENT

+ All channels studied at Run 2 extrapolated to HL-LHC _

# Systematic uncertainties : Extrapolation from Run 2 values required checks at unusual
precision for experts
ki Scenario S1 : Keep Run 2 systematic uncertainties (pessimistic)
ki Scenario S2 : Reduction of syst. uncertainties defined for CERN YR

Ac/ogy,

—0.02-0.01 0 0.010.02
S S R2EEN EEERE EERE]

photon isolation efficiency — Prod. mode | Scenario A/ Tsm | Asi/Tsm Aexp/Tsm Asig/ Tsm | Abtsig
DV geF+bbH | Run2.80f07" | *0:3 il By oo | e
boouh
FEIE NI
QCD scale ggF, jet-bin 1¢52 - - —0.03 —(.02 —0.03 -0.01 0.03
R e i S B S (R
. i 1. ik +L.
e | e | oamopmo o) o
, T RS e
F s e N AN O B
S N A
T e e TR
-t Erine S I I DO A A [
Syst. ranking | xe ey, e | b | ab ak an |
f3=14TeV, 3000 15" HL-LHC 52 008 “0.05 “00a 004 “0.06

VH 9W s 0 o5 1

(G-Go)/AG

Relative uncertainties on o for H - yy
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2018-054/

cUAPPp Higgs couplings to bosons/fermions (2) ATLAS

EXPERIMENT

«, . Higgs boson coupling modifier per particle f
No modification on I", from BSM

I|III|III|III|III|III|III|III|I ||||||||||||[|||||||||]||||||
A]’[._As. Preliminary Total e Stat |- Syst. [ ATLAS Preliminary Total k4  Stat. Syst. =
F"_FOJECTIDH from Run 2 data Projection from Run 2 data
(s =14 TeV, 3000 fb" Total  Stat  Syst 5= 14TeV, 300015 Total  Stat  Syst
BRy, Ee +0.050 ( +0.020 +0.045 ) K B £0.022(£0.008+0.021)
i X :
BR. e +0.044 ( £0.017+0.041) z # 20018(£0009£0.015)
! Ky el 041 (£0.011£0.040)
BRuw ] 10.044 (£0.010 £0.043 ) :
] K, B £0.043(£0.016:+0.041)
BR’F{ $ +0.037(+0.012£0.035) K, @ +0.028 (i0011+0026)
BR,, Eg +0.038 (£0.016 £0.035) Kq m £0.031 (£0.01040.029)
BR,, C B +0.437(£0.12740.049) by W 20024({20009£0022)
- ! 0242 (£0203£0.131) K, o £0.071 (£0.064 £0.028)
=== +0.242(£0.203 0. :
| |ZTI | I|| L1 1 I L1 1 | II 11 | L1 | | L1 1| | L1 | | | KZ’Y I-_E——I +0123( 102+0069)
06 08 1 12 14 16 18 2 | I 11 I 11 1 l 11 1 l 1 1 | L1 1 l 1 1 1 I L1 1
06 08 1 12 14 16 18 2

BR norm. to SM value
Parameter value

+Reaching few % precision dominated by systematics uncertainties
*Exceptions : Zyand pu reaching 10 % precision dominated by stat. uncertainties

ATLAS+CMS combination : Previous presentation from Sandhya J. (CMS)
S. Jézéquel, ICHEP 2020 10




< CAPP HH production and Higgs self-coupling ATLAS

EXPERIMENT

,' m_—-H
H /,
ﬁ--’\
\\ ——-H

Analysis challenge :

+ o(HH)~ o(H)/1000
* 2 4 particles in final state

— selection efficiencies < 10 %
* Largest B.R. : bbbb (33%) and bbtt (7.4%)
— large background

* Low B.R. : bbyy (0.26%) — few signal events
but small background

Kk, : Higgs self-coupling normalized to its SM value

Significance [c]

Statistical-only Statistical + Systematic
HH - bbb ~04 <Ky <43 -2.3 <y <64
HH = bbrr 02<ky <20U59< Ky €72 0.1< K, <23ULT <Ky <78
HH = bbyy ~0.1< Ky <24 ~02< Ky <25
combined 04 <Ky <LT 025 <Ky <19
@95%C.L.

S. Jézéquel, ICHEF 2uzu
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ATLAS Preliminary

Simulation and Projections from Run 2 data
Vs =14 TeV, 3000 fb™'

Systematic uncertainties included

—e— bbbb

—— bbtt

—e— Combination

- ATLAS Prehmmary ~- bbbb

F Simulation and Projections from Run 2 data —e— bbtt
C Vs =14 TeV, 3000 fb", %, = lip
[ Systematics uncertainties |nc|uded byy

—— Combination 4



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2018-053/

cUAPP Impact of trigger threshold on HH ATLAS

EXPERIMENT

Triggering on both had-vis 1

Triggering on min b-jet P
for HH — bbtt B et

for HH — bbbb

;‘ I I o I T %%
8 60 ATLAS Prellmlnary 1 46 _1.5 % EI 12_‘_ T 1T ‘ L ‘ T 1T | T 1T | L | T 1T T 1T T 1T _'_
5 Projection from Run_12 data ' & ‘ft?z - ATLAS Preliminary .
9 Ys=14 TeV, 3000 fb —1.4 c I | Projection from Run 2 data ]
0 = 5 10 Vs=14TeV, 3000 fb! u
£ 50/ HH-bbr, 1., 13 £ £ - HH-bBbb ]
a K,= 20 BDT s g 8— 2016 analysis systematic —
o B B ~ uncertainties -
E 2 % — _
= Q B 7
5, 401 : 8o .
2 _ O i |
; 0 s L ]
o pd o) 4 N .
o]
£ 301~ ® i ]
8 2 _“ 1111 ‘ 1111 ‘ | I | | | | | I | 1111 | 1111 | | I | ‘l_
[0) | 30 40 50 60 70 80 90 100 110
5 30 40 50 60 70 Minimum offline jet P, [GeV]
3
w

Leading 1, . Offline P, threshold [GeV]

Background : fake- Background : Multijet events

Maintaining low p_ thresholds for T and b-jets at the trigger level
challenging but critical
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 UAPP HH production and «, :ATLAS+CMS ATLAS

EXPERIMENT

Significance for HH production (k, =1)

Statistical-only Statistical + Systematic
ATLAS CMS ATLAS CMS

HH — bbbb 1.4 12 0.6l 0.95
HH — bbrr 2.5 1.6 2.1 1.4
HH — bbyy 2.1 1.8 2.0 1.8
HH — bbVV (llvr) - 0.59 - 0.56
HH — bbZZ(4l) - 0.37 - 0.37
combined 3.5 2.8 3.0 2.6
Combined Combined
4.5 4.0

Close to observe HH @ HL-LHC

ATLAS and CMS HL -l HC prospects 3 ab-1 (14 TeV)
.--.12 H T
=5 F o )
= SM HH significance: 40 — Combination
gj 1 11 | 0.1<x1<23[95% Gl ; ~
© vl 05 <Kk <1.5[68% CL] === bbyy
99.4% CL B[ " bbr
i ==" bbbb
6
B bbZZ*(41)
95% CL 4f === PBVV(Ivv)
2f
68% CL [
- —

L%l

Reaching precision measurement :
* K, : 50 % precision
* K, =0 excluded >95 % C.L.

S. Jézéquel, ICHEP 2020
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https://arxiv.org/abs/1902.00134

c CAPP Next prospects on (di-)Higgs @ HL-LHC ATLAS

EXPERIMENT

+ Studies over last years focused on CERN Yellow Report
1 Updates in expected precisions benefiting from progress @ Run 2
1 Key sources of syst. uncertainties identified - roadmap on theory and
experimental effort
+ Next round of potential physics achievements for SNOWMASS
u Targetting critical topics with recent improvements
i Adding subjects not covered in CERN YR
+ Preparation for HL-LHC program in ATLAS
ui Optimise reconstruction algorithm with new HL-LHC environment (pile-up) and
detector layout (new detectors or readout)
1 Integration of new algorithms developed for Run 2 or Run 3

HL-LHC era : an exciting period for Higgs physics studies

S. Jézéquel, ICHEP 2020 14



CUAPP Akt

Backup slides
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¢ LAPP Higgs couplings to bosons/fermions (backup)

alggF H—yy)
a{ggF H—+ Z7)
a{ggF H— W)
a{ggF H— 171)
clggF,H— uu)
a{ggF H— Zy)
(VBF H—yy)
G(VBF H— ZZ)
G(VEF, H— WW)
a(WVBF,H— 1)
a(VBFH— uy)
G(VBF H— Z7)
a{WH,H—=yv)
(WH,H— bb)
o{ZHH—=1v)

Projection from Run 2 data
Total(S2)  jr—]

Vs =14 TeV, 3000 fb”

1 | 1 1 | L1 11 | | | | 1
03 04 5 06
Expected uncertainty

0.2

ATLAS

EXPERIMENT

0.7

POI Scenario Aot Astat -'ﬂ'lcxp ﬁnig fﬁhkg
SM +0.035 +0.008  +0.021 +0.022  +0.016
Tk Ty | HL-LHC ST | Toss | Zooos Zooz1i Zoo21 o.015
+0.024 | +0.008  +0.017  +0.012  +0.010
HL-LHCS2 | Ty 500 | Zo0os Zom7 o012 Zo.0i0
, M ~ +0.056 [ +0.020 +0.027  +0.038  +0.022
over/Oyge | HL-LHC ST | T | "0020 o6 0,037 0,020
+0.042 [ +0.020 +0.023  +0.023  +0.018
HL-LHC 52 —).(41 —0.020 —-0.022 0022 -0.017
. SM +0.085 +0.041] +(.041 +0.053  +0.055
owh/owy | HL-LHC S —0.002 | —0.040 —0.039  —0.048  —0.054
+0.078 | +0.041 +0.035 +0.034  +0.045
HL-LHC 52 0076 | 0040 -0.034 -0.03] —(1.045
M +0.063 [ +0.034  +0.025  +0.035  +0.031
LTZHJ'II('T?_H HL-LHC S1 —(.0a1 0034 -0.024 -0.033  -0.030
+0.040 | +0.034  +0.018  +0.020  +0.022
HL-LHCS2 | Toyois | Zo034 Zoois o019 —0.02)
_ M +0.069 +0.019  +0.032 +0.038  +0.044
i/ O gy HL-LHC ST | Zyoee | Do 031 0.3 —0.41
+0.054 | +0.01% +0.028  +0.025  +0.034
HL-LHC 52 —0.052 | 0019 0027 0023  -0.033
Prod. mode | Scenario A/ osm | As/osm Aexplosm Asig/Tsm | At
= 1 0.13 0.11 0.08 0.03 0.08
geF+bbH | Run2, 801D Toia MY Z008 Zom 006
0.06 0.02 0.0 0.01 0.07
HL-LHC S1 005 o0z *0.08 “o.01 006
0.04 0.02 0.03 0.01 0.03
HL-LHC 52 Z0.03 002 003 Zo01 2003
i 036 0.30 0.16 0.13 0.15
VBF Run2, 801b 203 08 Y Z000 01
n.14 0.04 0.08 0.11 0.11
HL-LHC 51 1013 iy 007 2010 0010
0.10 0.04 0.06 0.06 0.06
HL-LHC 52 S Do T006 Zo0s 1006
; 1 0.50 0.54 .22 0.12 0.18
VH Run2, 80 fb 054 050 020 Z009 MY
0.11 0.08 0.06 0.03 0.09
HL-LHC S1 2010 0.0 Z0.05 iy Z0.08
0.0o 0.08 0.04 0.03 0.05
HL-LHC 52 T0.09 o8 To03 To3 “0.05
1 0.37 0.34 0.10 0.10 0.18
top Run2, 801b 1032 2030 T0.07 Z0.07 MY
011 0.0 0.07 0.07 0.13
HL-LHC S1 T010 *0.05 006 S007 MY
0.08 0.0 0.05 0.04 0.07
HL-LHC 52 008 “0.05 S04 To4 .06

S. Jézéquel, ICHEP 2020
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cLCAPP ATLAS + CMS Higgs couplings (backup)

(s =14 TeV, 3000 fb™’ per experiment

Th
13

13

12

21

3.1

3.2

15

1.7

6.4

[ Total ATLAS and CMS
— Statistical HL-LHC Projection
— Experimental
—— Theory Uncertainty [%]
2% 4 Tot Stat Exp
Ky B | 1.8 08 10
=4 17 08 07
Ky = || 1.5 07 06
Ky B= 25 09 08
o —" 34 09 1.1
L —— I 3.7 13 13
- i 19 09 08
W = | 43 38 10
KZ‘I — 9.8 72 17

002 0.04 0.06

=

008 01 012 0.14
Expected uncertainty

ATLAS

EXPERIMENT

S. Jézéquel, ICHEP 2020
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< UAPP Differential cross-section (Backup) ATLAS

EXPERIMENT

Relative uncertainty [“%] Relative uncertainty [%] Relative uncertainty ||

Bin [GeV] Without Sys. With Unscaled Syst. With Scaled Syst.
0, 10 3.2 5.5 4.5
10. 20 3.0 4.8 3.8
20. 30 2.8 5.0 3.9
30. 45 2.7 4.7 3.6
45,60 3.2 5.0 4.1
60, 80 3.3 5.1 4.2
80, 120 2.9 4.6 3.7
120, 200 2.7 44 3.5
200, 350 3.4 5.4 4.5
350, 1000 6.8 8.7 8.2

(c)

S. Jézéquel, ICHEP 2020 18



LCAPP Differential cross-section systematics (Backup) xATLAS

EXPERIMENT

Systematic Uncertainties

Scale Factor

Jet energy scale, forward region
Jet energy scale, Jet punch-through
High-pt jet energy scale
H — ~~ background modeling
4¢ Mgy
PDF
Jet flavor
Jet energy scale
Pileup modelling
QCD scale
Underlying event and parton shower modeling
Higgs branching ratios
Photon energy scale and resolution
Photon reconstruction, ID, and isolation
qq — Z 7 irreducible background
Luminosity

Set to 0
Set to 0
Set to 0
Set to 0
Scaled by 0.25
Scaled by 0.41
Scaled by 0.5
Scaled by 0.5
Scaled by 0.5
Scaled by 0.5
Scaled by 0.5
Scaled by 0.5
Scaled by 0.8
Scaled by 0.8
Set to 2%
Set to 1% of expected integrated luminosity

S. Jézéquel, ICHEP 2020
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cUAPP Higgs couplings (Run 1 extrap) ATLAS

EXPERIMENT

<Hp,>=140
ATLAS Simulation Preliminary
's = 14 TeV: [Ldi=300 b ; [Ldt=3000 b

LR T L | T T T L
. ATLAS Simulation Preliminary

h—yy, h—ZZ*—4l, h>WW*=lviv
h—1t, h—bb, h—pp, h»Zy

| [KZs KW, Kt! Kbs Key K}L]

H—yy  (comb.)
(0j)

(1)

(VBF-like)
(WH-like)
(ZH-like)

(ttH-like)

H—ZZ (comb.)
(VH-like)

(ttH-like)
(VBF-like)
(ggF-like)
H—-WW (comb.)
(0j)

(1)

(VBF-like)
H—-Zy (incl.)
K (comb.)
vi=> D (WH-like)
(ZH-like)

H—tt (VBF-like)
H—-uuw (comb.)
(incl.)

(ttH-like)

t
7

[T TTTT
| | ||||||T‘

Z.
.
,'
.
.
.
.
.
.
.
.
.

BR, =0

LI \s=14Tev
— j Ldt = 300 fb'!
- [ Ldt = 3000 fb™

T IIIIII]
1 1 IIIIIII

1
T s
i = H“
i
.
Ky
.
.
S

ol bid o IIIIIII

Ratio to SM

—
—h
_III|IIII|IIII|IIII|IIII|III_‘. T ||||||I
Y

'III|IIII|IIII|

o+
N

10" 1 10
m, [GeV]
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cCAPP Non resonant double Higgs production $AtLAs

Phys. Lett. B732 (2014) 142-149

T T T T T 3
HH production at 14 TeV LHC at (N)LO in QCD 1
My=125 GeV, MSTW2008 (N)LO pdf (68%cl) |

MadGraph5_ aMC@NLO

S. Jézéquel, ICHEP 2020 21



< CAPP HH — bbt't ATLAS

EXPERIMENT

C B L T T T T T T T T T T T T T T ]

e ~ ATLAS Preliminary  —— SM HH - bbr*t ] o 7F ' ! ! ! ]

~ 1 07 — Projection from Run 2 data Top-quark - .o; N ATLAS Simulation Prellmmary N

% = Vs=14TeV, 3000 b Jet— 1, fakes (Multijets) 3 O [ Vs=14 TeV, HH— bbt't -

o T T Thag 2 D-tags Z — 1 + (bb,bc,cc) | 2 B .
61 | =) =

Lﬁ 1 O E o Jet— Tp g fakes () 3 % 5 O Tlepthad SLT * ]

E . LU - _ _

et - S:\:el_:, . x C % ThagThad ]

10 1998 = o - N

g Uncertainty = Q 4 a ol +__+_$ + B

vvvvvvvvvvvv . © - —44

M- = -5'_ __ n

10 E ) 3 B ‘4‘_+_ =

: g f s :

103 ,,,,,,,,,,,,, _E 2:_ + _+_ _:

,,,,,,,,,,, : - e N

10° Ty ]

ol o nn oo na ol %_Iﬁ_llllllll [ BT RN N R R

08060402 0 0204 06 08 1 00 400 600 800 1000 1200
BDT score Truth-level m,,, [GeV]
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CUAPP

HH — bbbb

ATLAS

EXPERIMENT

10 ATLAS Preliminary T3 wuitiet

Vs = 14 TeV, 3000 fo

. R _LEve_Lnts/B
o L Q4 <9

—

Ll l [ | [ -] | L

6|III|I1I|III|III|III|III|III|III|III|

Projection from Run 2 data =21 t (all-hadronic)
B tt (non-all-hadronic)
——— SM non-resonant HH—bbbb

RTTTT IRt IRt IR RTTT B RTTr M RATT IR AT

<
107500 400 600 800 1000 1200 1400 1600 1800 2000
My [GeV]

95% CL exclusion limit on o, /oM

3.4
3.2

2.8
2.6
2.4
22

1.8
1.6
1.4

ATLAS Preliminary

—  Projection from Run 2 data e
— {s=14TeV, 3000 b E
—  HH-—Dbbbb =]
=3 —e— Expected 95% CL limit E
E_ ~~~~~~ Statistical uncertainty only _E
E_ * Background modelling uncertainty 1L E
E I 1 1 1 I 1 1 1 | 1 l 1 | 1 1 1 | 1 1 1 | E
0 0.2 0.4 0.6 0.8 1
Background modelling uncertainty, relative to current level

S. Jézéquel, ICHEP 2020
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cCAPP HH — bbyy ATLAS

Events / 2 GeV

9_ I T T I I T 1§ T T I ] T 1 T I T | T T | T T | T I T T T ]
C 1
gE. ATLAS Simulation Preliminary /s = 14 TeV, 3000 fo > g
- < BN SM HH-sbbyy 15 - ATLAS Simulation Preliminary
7E [— slsngle Higgs Q 6:_ Vs = 14 TeV, 3000 fb HH signal + background
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cCAPP HH combination

ATLAS

EXPERIMENT

Channel Statistical-only | Statistical + Systematic
HH — bbbb 1.4 0.61
HH — bbr 7~ 2.5 2.1
HH — bbyy 2.1 2.0
Combined 3.5 3.0
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