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Introduction

Latest prediction from LHC Higgs Working Group

After the Higgs boson discovery by ATLAS and CMS in 2012
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statistically significant excess of events / properties a -
consistent with SM prediction X T

T 10

the emphasis is shifted to the precise measurements of this 1
new particle’s properties a
S 1

(.e. mass, spin, parity, couplings, cross sections...)

either put constraints or use it as gateway to physics
BSM

The increase in the centre-of-mass energy to 13 TeV and the
large dataset allowed further channels to be probed and
precise measurements to be performed
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This talk will highlight some of the most recent results for the Higgs boson by ATLAS
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https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHWG?redirectedfrom=LHCPhysics.LHCHXSWG
https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHWG?redirectedfrom=LHCPhysics.LHCHXSWG

Mass measurement
H—o 77*% > 47(=¢ or u)

Improvements ATLAS —e— Total
H— ZZ* — 4| Stat. Only
more statistics (s =13 TeV, 139 fb™ 7o
. _ . . //t . . — —
hlgh preCISIOn pT Callbrathn 4de £ 124,51+ 0.73 (+0.73 Stat.)
NN for S/B discrimination — —
: : : 2u2 : : 33 £ 0. + 0.49 Stat.
event-level m, , resolution in the fit | 125.33 2050 (04550
Compatibility between channels: p-value of 0.82 cec | ’ 125014029 (029 Stat)
ATLAS Run 1:4/s =7 — 8 TeV, 25 fb™! 4“ ’ ‘ ’ 124.93 2029 (£02551L)
my = 124.51 £ 0.52 GeV Full Run 2 | Combined —— 124.99 £0.19 (+0.18 Stat)
ATLAS partial Run 2 (2015-2016): \/g =13 TeV, 36.1 fb~! Run1 + 2 e 124.94 +0.18 (+0.17 Stat.)
|||||||||||||1||llll|llll|l||l|l|||||||||||||||
my = 124.79 £ 0.37 GeV 123 124 125 12 127

ATLAS Full Run 2 (2015-2018): 4/s = 13 TeV, 139 fb~!
my = 124.99 +0.19 GeV


https://arxiv.org/pdf/1806.00242.pdf
https://arxiv.org/pdf/1806.00242.pdf
https://arxiv.org/pdf/2207.00320.pdf
https://arxiv.org/pdf/2207.00320.pdf

CP measurement

SM predicts a Higgs boson with spin 0 and positive parity J*F = 0+
with Run 1 dataset spin 1 and 2 hypotheses excluded with >99.9%CL

bosonic coupling in VBF H — vy channel

CP-odd component described by dim-6 EFT operators in HISZ and Warsaw bases:

Total Matrix element: | .4 |* = | Mgy |* +2 - ¢;- Re(M¥  Mcp_oqq) + ¢+ | Mep_oaal ¢ Wilson coefficient

Optimal Observable method: construct CP-sensitive observable
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68% (exp.) 95% (exp.) 68% (obs.) 95% (obs.)

d (inter. only) —0.027, 0.027] | [-0.055, 0.055] | [-0.011, 0.036] | [-0.032, 0.059]
d (inter.+quad.) —0.028, 0.028] | [-0.061, 0.060] | [-0.010, 0.040] | [-0.034, 0.071]
d from H — 17 —0.038, 0.036] — —0.090, 0.035]

Combined d —0.022, 0.021] | [-0.046, 0.045] | [-0.012, 0.030] | [-0.034, 0.057]
Cw (Inter. only) [—0.48, 0.48] [—0.94, 0.94] [—0.16, 0.64] [—0.53, 1.02]
¢ w (nter.+quad.) | [-0.48, 0.48] [—0.95, 0.95] [—0.15, 0.67] [—0.55, 1.07]

~ previous H — 77 result

d (inter.+quad.):
limits tightened by ~20% for 68% CL
3 times better results for 95% CL

Cryw (inter. only): 2-5 times more restrictive

previous H — yy result

previous H — Z*7Z — 4¢ result
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https://arxiv.org/pdf/2208.02338.pdf
https://arxiv.org/pdf/2208.02338.pdf
https://www.sciencedirect.com/science/article/pii/S0370269320302306?via=ihub
https://www.sciencedirect.com/science/article/pii/S0370269320302306?via=ihub
https://arxiv.org/pdf/2202.00487.pdf
https://arxiv.org/pdf/2202.00487.pdf
https://arxiv.org/pdf/2004.03447.pdf
https://arxiv.org/pdf/2004.03447.pdf
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CP mixing angle measurement  ; oo Tk
top-Higas coupling (ttH and tH) in H — bb : (ES
' a5
and components _ ;
— / — . : [ 1|20
Zin = — Ky pw,(cos a + iys sin a)y, y 1
- 1115
. 1 10+56° s __ +0.30 -1 1 =
best-fit value @ = 117727, k;, = 0.837 ¢ : - 1,
pure CP-odd coupling disfavoured at 1.2 standard deviation CF * pemaniri-os Is
) el
7 ATLAS Preliminary —— Observed: § " = 9+16° (68% CL) — . . ] /
65— (s=13TeV, 139" .____. Expected: 37 = 0128° (6% CL) - T'ng_gS COUpllng inH — 11 A COSA
i / and components
u N 144}
- N T - . — .
4E E L., = ——K,[(COS ¢ Tt + sin ¢ _Tiys1)H
3 = V
N 1 Exclusion of CP-odd hypothesis at 3.4 standard
3 ) ' 7 deviation
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https://cds.cern.ch/record/2809728/files/ATLAS-CONF-2022-032.pdf
https://cds.cern.ch/record/2809728/files/ATLAS-CONF-2022-032.pdf
https://cds.cern.ch/record/2805772/files/ATLAS-CONF-2022-016.pdf
https://cds.cern.ch/record/2805772/files/ATLAS-CONF-2022-016.pdf

Simplified template cross-section

H— yy

Optimised to simultaneously measure cross-
sections in 28 Higgs boson phase space
regions in 101 categories
splitting in STXS bins based on kinematics
non-overlapping fiducial regions

BDT classifier for signal separation among
the various STXS regions

Binary multivariate classifier to separate
signal from continuum background and
Improve measurement sensitivity

No significant deviation from SM

gg—H, O-jet, p: <10

gg—H, O-jet, 10 < p? <200

gg—H, 1-jet, p: <60

gg—H, 1-jet, 60 < p? <120

gg—H, 1-jet, 120 < p$ <200

9g—H, >2-jets, m <350, p? <120

gg—H, >2jets, m. <350, 120 < p? <200
9g—H, =2-jets, m > 350, p? <200

gg—H, 200 < p? <300

gg—H, 300 < p? < 450

gg—H, p:' > 450

qgq'—Hqq', <1-jet and VH-Veto

qq'—Hqq', >2-jets, VH-had

aq'—~Had', 22-jets, 350 <m, <700, p? <200
aq'—~Had', >2-jets, 700 <m, < 1000, P! < 200
qq'—Haqq', >2-jets, m > 1000, p? <200
qq'—Haqq', >2-jets, 350 < m. <1000, p? >200
qq'—Haq', 22-jets, m. > 1000, p$ >200

VH qg—Hlv, p:/ <150
qg—Hlv, ptV >150
pp—HIl/vy, p:/ <150

pp—HIl/vy, p’ > 150

ttH, p? <60

ttH, 60 < p! < 120
ttH, 120 < p!! < 200
ttH, 200 < p? <300
ttH, p!' > 300

tH

ATLAS
H— vy m. = 125.09 GeV |yH|<2.5

-4 Obs + Tot. Unc.

Syst. unc. | SM + Theo. unc.

Vs=13 TeV

, 139
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p-value = 93%

Tot. Stat. Syst.
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https://arxiv.org/pdf/2207.00348.pdf
https://arxiv.org/pdf/2207.00348.pdf

ATLAS Vs=13 TeV 139fb™"; H—yy; SMEFT Interpretation; A=1 TeV

EFT interpretation
H— vy -amtesge

EV1 Lin+Quad. 68% CL ® _ 00017 10,0067
Lin+Quad. 95% CL ' -0.0018 ' -0.0095

33 STXS regions (finer selection) : o2 oo

EV3 ------ . . ----- 0039:}-(;)1095 0035+011

000000

34 Wilson coefficients in Warsaw basis free to O S

vary in the fit

. + L] +0.25 +0.29
EV4 00357 -0.079")

each STXS region affected by multiple operators

------ ‘ -mEEE +0.59 +0.3
EV5 0.227 0.297)°

Principal component analysis v | e o103 oort]

compute eigenvectors EVn ol T TR e
-1 _ pTr—-1
MEFT - P CS TXS P EV8 e ——— e 08557 1.2%0
align measurement with the eigenvectors o I
— unconstrained eigenvectors are fixed to 0 N o

— 12 eigenvectors in the fit
No significant deviation from SM


https://arxiv.org/pdf/2207.00348.pdf
https://arxiv.org/pdf/2207.00348.pdf

Differential cross sections measurements
H— yvandH — 7Z7* — 4¢

2.2 '
ATLAS

> — —
o - A H-ozz* _
. : : : : O nl . i 7
Individual channels: measurements in fiducial regions g 125_ Eaesni L S S E
to reduce signal model dependence T 16E Systematic Uncertainty  ~
S — Total Uncertainty ]
. ] _ B 1.4 ! ¢ MG5FxFx K=1.47, +XH  —
Combination: extrapolation to the full phase space R 5 e NNLOPS K=td, 4XH =
T H ======= XH=VBF+VH+ttH+bbH+tH =
: : : : 1= LT —
single and double differential cross-sections for 08l $ * | E
Higgs boson pr o8 HL E
0.4— . =
nggs boson |yH | 0.22— +++ 5"4’*‘*';%% —i
jet multiplicity o p - F
. . A 15 N
leading jet py- T L s :

é) 0 16 26 36 45 66 86 1é0 260 360 650 13000
p" [GeV]
Results compatible with SM ~20-30% precision up to 300 GeV

~60% precision in 300-650 GeV


https://arxiv.org/pdf/2207.08615.pdf
https://arxiv.org/pdf/2207.08615.pdf

Couplings combining measurement

m,,

vV vev

or \K
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Simultaneous fit of cross-section X branching fraction for the individual measurement
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ATLAS Run 2

Parametrisation in Kk-framework

= z ¥ 3
- ® K=k -
B K. is a free parameter w ]
= SM prediction 3
— & —
= /.z'/ b =
— Leptons Quarks -
: AMGm - B
= c s [
P Force carriers Higgs boson B
_ o| » EANA [H]
EI | | 11 | 11111 | | | 11 1 111 | | E
1 | [l | | I | | L I |
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—_Illll" | | 11 ) II| ] ] IIIIlIl IIIIII B
—1 2
10 1 10 10

Particle mass [GeV]

6T ()
I'y(k,B;,,B,)

mnyd

G(i—>H—>f)=6iBf=

all decay modes
direct or indirect SM decays
hypothetical decays into non-SM particles

Results compatible with SM

unconstrained scenario put an improved limit w.r.t
K. < 5.7 (6.7) times SM obs. (exp.) at 95% CL

Kz +
K| e ATLASRun?2 |
Ky
Kp
K
Ku
K i —e—H —— Binv.=Bu.=O |
I A --m- B, free,B,>0,x,<1
K i ——— SM prediction |
Y - - Parameter value not allowed
KZ}/ -------------- _._._ ___________
A N TR RN B Lo Lo |
0.8 1 1.2 1.4 1.6
68% CL interval
| ]
Binv. """""""""""""""""" 1
2 TSI |
0 0.05 01 015 02
95% CL limit

better limit achieved w.r.t direct
searches


https://arxiv.org/pdf/2207.00092.pdf
https://arxiv.org/pdf/2207.00092.pdf
https://arxiv.org/abs/2201.11428
https://arxiv.org/abs/2201.11428
https://arxiv.org/abs/2202.07953
https://arxiv.org/abs/2202.07953

Higgs self-coupling

|
SM: V(H) = —m

2

2 172 3

4

1
—/

H*, «, =
HHHH!T > K) S

Direct measurements: production of two Higgs bosons

gluon-gluon Fusion: Ggg(pp — HH) ~ 31.0 fb

g 090909990999

9

Any deviation from the self-interaction predicted by the SM would be a sign of new physics

g

g

H

 Agnn

HHH

. Indirect measurements: single-Higgs production

Higgs boson self-energy

9 (OO0
Production A
modes

7 QQQQQ
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https://cds.cern.ch/record/2816332/files/ATLAS-CONF-2022-050.pdf
https://cds.cern.ch/record/2816332/files/ATLAS-CONF-2022-050.pdf

Higgs self-coupling

Two tested scenarios:

K, only: k, floating & all other modifiers fixed to unity

K, generic: K, K, K, K., Ky, floating & k,y, fixed to unity
(no available parametrisation of single-Higgs NLO)

< 10 I I | | | .I .I | | | I | | | | I I I | |
= | ATLAS Preliminary H ks onl ]
~ | VS=13TeV, 126—139 b o yl ]
| 8} Observed O —
I — HH+ Hk)only |
i : HH + H [ .. :
I HH + H k) only: " generic | Combination assumption Obs. 95% CL Exp. 95% CL Obs. Value“:llg
5l 95%: Ky, € [-0.4,6.3] _ . 1.9
I HH + H 1, generic: | HH combination —-0.6 < k3 <6.6 21<xk1<7.8 Ky = 3.1%‘.8
i 05%: K, € [-1.3 6.1] |  Single-H combination -4.0<ky <103 -52<ky <115 k= 2°5tf’:§
i o o 1 HH+H combination —04<k1 <63 -19<ka <75 ky=3.01,
4] —| HH+H combination, k; floating —-04 < k3 <6.3 -1.9 < k1 <7.6 Ky = 3-0’111;3
I | HH+H combination, ;, Ky, Kp, K¢ floating  —1.3 < k3 <6.1 2.1 <Ky <7.6 Ky = 2.3‘:%:(1)
2 [ —
0 I | T ]
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https://cds.cern.ch/record/2816332/files/ATLAS-CONF-2022-050.pdf
https://cds.cern.ch/record/2816332/files/ATLAS-CONF-2022-050.pdf

Summary

 We have studied the Higgs boson properties with great precision since its discovery
* |Improvement of the analysis techniques

* Higgs boson nature consistent with the SM predictions

 Ample room for new phenomena BSM to be discovered

* | ooking forward to Run 3 data to reach higher sensitivity to potential new physics
Expect to profit from latest detector developments

Thank you for the attention!
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Mass measurement

H—- Z7*% - 47

Final states: 4u, 2e2u, 2u2e, 4e
1 quadruplet per event

Final-state radiation (FSR) y
1 FSR candidate per quadruplet

m, . resolution improvement by ~1%

o b

Z-boson mass constraint
m, . resolution improvement by ~17%

> L L B B B A
8 120:_1;17;1-923*%4' * 3;:sboson(125GeV)_:
N - V5= 13 TeV, 139 1o -tzxzx - -
< 100[- 7 A
o[ T ]
80| .

(@)
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T [
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I L

110 120 130 140 150 160
m,, [GeV]

Events /0.1 GeV

70
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B ® Data _
[ ﬁ TLZAZS* 4 Higgs boson (125 GeV) _]
- % % - ZZ* =

~ Vs=13TeV, 139 fb™
115 < m, < 130 GeV

60
50F
40f
30F
20f

10}

XX, VVV 5
B Zijets, tt ]

2 7, Uncertainty .
% 4u/2p2e E

T

77 + ‘,% -

_&“;
N—0—

QRNN Inputs:
prn’, ¢’ +

constrained p%”ﬂ & uncertainty

Events / 0.10

1OO_IIII|IIII|IIII|IIII| IIIIIIII |IIII|IIII|IIII|IIII_
® Data
] fILLZAZS* a4 Higgs boson (125 GeV) |
- (s=13TeV, 139 fb"! — tZXZX VWY
80115 <m, <130 GeV B Z-ets, tt
: 7, Uncertainty
60— )
40 i
i /// +
7 //// //
20 i_
2777 i
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% 01020304 0506070809 1

DNN

NN Inputs:

Pl ¥ In(| Mgy |1 Mgz
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https://arxiv.org/pdf/2207.00320.pdf
https://arxiv.org/pdf/2207.00320.pdf

CP measurement

bosonic coupling in VBF H — yy channel

BI:)TVBF/Continuum

Optimal Observable method - OO0 =2 - Re(M,, - M cp_oaa)! | A sm * using p%{ and p,jrj

VBF signal: BDT based event categorisation - fit to the m,, split into the OO bins
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0 Syst. Uncer.
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https://arxiv.org/pdf/2208.02338.pdf
https://arxiv.org/pdf/2208.02338.pdf

CP measurement

Comparisons with other results

_I : | | | | | | | | | ' | | | | | | | | | | : zk i I I ' ' ' I ' ' ' ' I ' ' ' ' II ' ' ! ! I ' ' ' l ! ! I I I :
=z ATLAS ER [>5FaTLAS : :
j 8t \/g_ 13 TeV. 139 fb1 — :H—)YY,VE=13T8V,139fb’1 : _
'\ = - ’ _ 10 _ interference only, A=1TeV l ]
U VBF H— yy — - ‘__“__ﬁ: N

6F - St : ]

= SEIEIEY Exp. stat. + syst. = - : .

5;— —— ObDs. stat. + syst. _; = -
Tt N N A = - -
3 [ = ] SO N E

- : inter. only : ] - : .
2 L 10+ sM L -

68% CL 4F—....... SRS N A L [[]Exp 68% CL ~~"=====- v — Obs 68% CL -
oF. S T —15H JExp95%CL : -+ Obs 95% ClL—

—1 —0.5 0 0.5 1 —0.03 —0.02 -001 O O 01 0 02 0 03

Cow CHW

A TLAS Expected: Stat+Sys
H— ZZ" — 4l =z Observed: Stat+Sys
(s =13 TeV, 139 fb™
SMEFT o Observed: Stat-Only
Best-fit 95% CL
. +06 [24,24]
n 0.00  [-0.56,0.56]
e 0.0 [-1.0,1.0]
" 102 0.000 [0.029,0.029]
m .5.102 + 21 [-50,50]
1 1 N ' | ' 1 ' ' | ' \ 1 |
—2 0 4 6 8

Parameter Value
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CP mixing angle measurement

top-Higgs coupling (ttH and tH) in H — bb

Signal: ttH and tH events

Final states: at least 1 top quark decays semi-leptonically to e/p

£ +jets and dilepton channels

Background dominated by tt+jets

Event categorisation:

1. Define Control Regions (CR) and
Preliminary Signal Regions (PSR)

2. MVA used to define additional CR
and final SR from the PSRs

Events

Ratio to Bkgd.

104

103

102

—
=

10°E

Dilepton

Single Lepton

ATLAS Preliminary
Vs =13TeV, 139 fb~!

~ == ftH+tHT(ar=90°)
- == ftH+tHT(a=0°)

T normalised to total data yield -

er MM Bkgd+tH+tH (k,=0.83,a=11°) -

FIIIIIIIIIIII I TI72

12 mmm Bkgd+fH+tH (x]=0.83,a'=11°)
1.0F

- mm fH (=1, 0=0%)
— B tH (kj=1,a=90°) N

- tH (

Ki=1,0=0°)
H (k;=1, a=90°)

3 2 4f 2 4j >4j,>4b CR 2% 24b
CF"3b, hi CRSb, lo CR3b, hi CF’)no - reco

>4j, 2 4b
SR}

: 1

> 4j, > 4b
SR, " !
1
|

5
CR 24b, lo

CR §j4b,

>6j, > 4b
ni  CRy

C Rzz 6j, >

ab SR 26i 24b

SRboosted

17


https://cds.cern.ch/record/2805772/files/ATLAS-CONF-2022-016.pdf
https://cds.cern.ch/record/2805772/files/ATLAS-CONF-2022-016.pdf

CP mixing angle measurement

T-HiggS Coupling inH — 77 T lepton decay modes used in the analysis
Notation Decay mode Branching traction
e ( ieim/i 35.2 %
P_ N |'|:|V rv I - | N I N nt IpOn h™v (m~v) 11.5 % (10.8 %)
CP-sensitive observable: ¢ cp (signed acoplanarity O e S
1pXn h= > 27v (7 27°0) 10.8 % (9.3 %)
angle) 3pOn 3h v (3n ) 9.8 % (9.0 %)
Different methods for tau lepton decay planes Impact of uncertainties
. Set of nuisance parameters Impact on ¢, (°)
reconstruction Jer 13
s 0.4
Signal events model w/o spin correlations -> Muon i
. . Thad T€COnstruction 1.0
iIntroduced as per event weights Misdentified 7 0.
Thaq decay mode classification :
. . . . . 7w’ angular resolution and energy scale 0.2
24 Signal Regions & 10 Control Regions in the fit Track (r*, impact parameter) 0.7
Flavour Tagging 0.2
Luminosity 0.1
The precision is limited by the stat. uncertainties Tpcory uncertanty i [T 7T procoses i
Simulated background sample statistics 1.4
Signal normalisation 1.4
Background normalisation 0.6
Total systematic uncertainty 5.2
Data sample statistics 15.6

Total 16.4



https://cds.cern.ch/record/2809728/files/ATLAS-CONF-2022-032.pdf
https://cds.cern.ch/record/2809728/files/ATLAS-CONF-2022-032.pdf

STXS arXiv:2207.00348v1
M=y el

, tH
pH < 200GeV | pp = tH + X |
l ]
= 0 jets = 1jets
mj; < 350 GeV
| ]
< 1jet > 2 jets
| : ! qq’ — H{lv pp — HEL/vD
mj; < 350 GeV m;; > 350 GeV

py < 200GeV pH > 200 GeV
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Correlation matrix
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gg—H, 22-jets, m < 350,120 < p_ <200
]

- I

- I

gg—H, 22-jets m = 350, p"~ < 200
Y ]
(¢
gg—H, 200 < p
Y
Ggg—)H, 300 < p
Y

(o]
gg—H. p

<300

- I

<450

- I

> 450

- I

YY
qq—Hqq', <1-jet and VH-veto
Y

0qq'—>qu‘, VH-had

GW
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]
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o )
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Iyy
qq—Hilv, p"’ <150
GYY ,
qq—>H|v,p‘ > 150
GYY ,
pp—HIl/vv, p” <150
W 1
G \
pp—Hl/ivv,p* = 150
W 1
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EFT interpretation

H— yy

Coeft. Operator Incl. | Coeft. Operator Incl.
cG FABCGAGLP Gy S|y (GrYut ar)(@sy Tl qs) /
cw el KWWy PwaH v4 o (Gryut'qs)(Gsy* ' qr) v4
cu (H'H)? o (GrYuar)(Gsy"qs) /
CHO (H'H)O(H'H) V4 élj (GrYuas)(qsy"qr) V4
CHD (H'DH)" (H'D,H) /ol e Lyt 1) (@sy" 7! gs)

CHG H'H G}, G o) (T yulr) (@57 qs)

CHW H'H W/,IlVWI“V v Cee (éry,uer)(ésy'ues)

CHB H'H By, B" o Ce (ryuer)(isy us)

CHWB H't'H Wé B V4 Cod (éryuer)(dsyHds)

CeH (HTH)(lp[ ]pqeqH) 4 Cuu (L_‘ry,uur)(lzsy'uus) v

Cutt (H H) (G, ::]pquqm VR (it Yptts) (i y uy) v/

CaH (H'H) (G, Y] pqdaH) o ey (dryud,)(dsytdsy)

CeW (lpO' [Y;]pqeq)TIHW,év C:id (d—ryuds)(d_s?’”dr)

CeB (l—po- [YT]17qeq)H By L(_,l) (L_try,uur)(d—sy'uds) v

CuG (QPO' VTA[Yu]pquq)H G,uv v CL(_,Z (ﬁr?’uTAur)(a?f}/ﬂTAds) v

Cuw (CIp [YLj]pquq)TIfI W;Iw v Cle (l_ryulr)(és?’“es)

CuB (Cip V[Y;]pquq)HB,uv v Ciu (l_ryﬂlr)(ﬁ_qy“us)

cag  (Gpot'TAY ] pgdy VH G, €1y (Lryuly ) (dsy*ds)

Cdw (q_pa' | d]pqdq)TIHW,év (q_ry,uQr)(ésY'ues)

CdB (q—po"uv[Y;]pqdq)H B,uv git) (q-ry,uqi*)(ﬁsy'uus) v
) (H‘Li?LH) (Il y*Hl,) oo (GryuT?qr) (s y"T uy) v4
¢y (H'i'D ,H) (T y41,) /o e (drYugr) (dyy*dy) v

e (H'i'D ,H) (&, y"e,) VA I (@ryuT q,) (dsy"TAdy) v

¢ (H'i'D'LH)(G, 7' y"q,) /e (1Y) pgeq) (dr [Yalrsq?)
Hg (_,L)l qrT Y dr le)dq pLt; I1pqg€q rifdlrsqs
(1) T - (1 I A kot
CHy (H li#H)(erﬂQr) v C?f‘)qd (q{, _YL;_pquq)Ejk(qr [Y],5ds)
CHu (HJFI'(B)“H)(IZ,»)/'“M,») v Cquqd (Ci;) _Yd_p?uq)ejk(qr[ u]rqd )
o 7 c® ry T
CHd Jr (H'i D uH)(drVﬂfr) v ?uqd (Qp :YL;: pallq)€jk (Qr [ 6r{]rSdS)
CHL-ld (H ZDMH)(aI)yH [Yqu]pqdq) quqd (QP ~Yd- P?uq)fjk(qkTA [Yu]rqu)
7 7 (1) 2%l i
Cll (l_rY,ulr)(l_sy'uls) Clé;]u (l _Yef] rq eq)ejk (qr [YLt]rerus)
C;[ (lr'y,uls)(lsyﬂlr) 4 Clequ (l] ot Ye]pseq)ejk(é;lfo-,uv[Yu]rqus)
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Differential cross sections measurements

H— yvandH — 7Z7* — 4¢
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Combination analysis inputs

4

Branching Ratio
o

—h
<
N

107

107

LHC Higgs Working Group

bb

LHC HIGGS XS WG 2016

T T T
N
=

L L 11111

uu

My [GeV]

120 121 122 123 124 125 126 127 128 129 130

Decay mode Targeted production processes L [fb~!] Ref. Fits deployed in
H — vy goF, VBF, WH,ZH,ttH,tH 139 [31] All
H—ZZ7Z goF, VBF, WH + ZH,ttH +tH 139 28] All
ttH + tH (multilepton)  36.1 (39] All but fit of kinematics
H—> WW goF, VBF 139 29] All
WH,ZH  36.1 (30 All but fit of kinematics
ttH + tH (multilepton)  36.1 (39] All but fit of kinematics
H— Zy inclusive 139 [32] All but fit of kinematics
H — bb WH,ZH 139 [33,34] All
VBF 126 (35] All
ttH+tH 139 (36] All
inclusive 139 (37 ] Only for fit of kinematics
H— 711 goF, VBF, WH + ZH,ttH +tH 139 (38] All
ttH + tH (multilepton)  36.1 39] All but fit of kinematics
H — upu goF+1tH+tH,VBF+ WH+ZH 139 40)] All but fit of kinematics
H — cc WH+ZH 139 [41] Only for free-floating k.
H — 1nvisible VBF 139 [42] k models with By & Biyy.
ZH 139 [43] k models with By & Bjny.
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