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— see also Cécile’s talk
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— see also Cécile’s talk

1 /1'sm 95% CL (exp)

ATLAS CMS
bbbb <29 (38) <342 (308)
bbWW <79 (89)
bb!! <28 (25)
bbyy <117 (161) <19 (17)
WWyy <747 (386)
Run2 |3fb! |13 fb! |36 fb"!

[P. Meridiani, EPS " 17]

— focus of Run-2 physics is BSM

see also [Carvalho et al. LHCXSWG-LHCHXSWG-2016-001]
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Experimental searches

Benchmark K Kt C Cg Czg
1 75 10 -10 00 0.0
2 10 10 05 -08 0.6
3 10 10 -15 00 -0.8
4 35 15 -30 00 00
5 10 10 00 08 -10
6 24 10 00 02 -02
7 50 10 00 02 -02
8 150 10 00 -10 1.0
9 10 10 10 -06 0.6
10 100 15 -1.0 00 0.0
11 24 10 00 10 -1.0
12 150 10 10 00 0.0
SM 1.0 10 00 00 00

obtt (HIG 17 002)  95% CL upper lim its
e Observed | 68% expected
o Medianexpected I 95% expectad

> Median expected [l 95 expected

obyy (HIG 17 008) - 95%, CL uppar limils
s Observed [ 588% expected

b
5 i

i | -

35.91b(13 Tev)

EE ©oHN
j—

EE Ce N

| | [
12 3 4 5 6 7 8 9 10 11 12 boxSM

Shape benchmark



hh BSM for Run-2

* YRA4: first steps towards hh BSM benchmarking
¥ scope:

* BSM benchmarks directly related to other (e.g. single Higgs)
measurements

* phenomenologically transparent and signature-driven

non-resonant:

SMEFT




non-resonant:

SMEFT

* new physics out of reach: EFT" description valid

» communication of results consolidated by WG2 in YR4
isomorphic to [Carvalho et al. LHCXSWG-LHCHXSWG-2016-001]

92 A ~A h e
> ZGM! Gighsss P 0yylififi

h h?
i = st (cg—-+—c

v 99 94)2
h2

T R yPYif.fi +0Xsh® + CP odd operators



non-resonant:

SMEFT

* new physics out of reach: EFT" description valid

» communication of results consolidated by WG2 in YR4
isomorphic to [Carvalho et al. LHCXSWG-LHCHXSWG-2016-001]
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non-resonant:

SMEFT

* new physics out of reach: EFT description valid

» communication of results consolidated by WG2 in YR4
isomorphic to [Carvalho et al. LHCXSWG-LHCHXSWG-2016-001]
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e, [Grober, Miihlleitner, Spira, Streicher * 15]
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* signature-driven benchmarks available in YR4: (see also CMS)
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SM @ Singlet

* minimalist approach to new
resonances in the Higgs sector

mass
states =

"(h — XsmXsm)
"(H = XsmXswm)
||H

"h

cos#! o -

= cos’#" (h
= sin‘#" (H
sin2#" y sy (M) + " (H — hh)
cos’# " psm (My),

e.g. [Robens, Stefaniak " 16]

- SsIn# S

- COS#H s

— Xsm Xsm)sum
— Xsm Xsm)sum

maxBR(hh) ~ 0.3

2HDM

[Hespel, Lopez-Val, Vryonidou " 14]

tan ! 100} 04 Tk AoR S o e 4 5
Bl 1.75 -0.5881 | 300 441 442 38300
B2 || 1.50 -0.6792 | 700 701 670 180000
B7 || 10.00 0.1015 | 500 500 500 24746

» scan over 2HDM type 2 11
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[Baglio, Eberhardt, Nierste, Wiebusch ™ 14]
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SM @ Singlet

* minimalist approach to new

resonances in the Higgs sector

mass
states h = cos#! g+ sin# s
H=—sin#! g+ cos#s
"(h = XsmuXsm) = cos?#"(h — XsmXsm)sm

"(H _>XSMXSM) = S

2||

2HDM

[Hespel, Lopez-Val, Vryonidou " 14]

tan ! 100} 04 Tk AoR S o e 4 5
Bl 1.75 -0.5881 | 300 441 442 38300
B2 || 1.50 -0.6792 | 700 701 670 180000
B7 || 10.00 0.1015 | 500 500 500 24746

» scan over 2HDM type 2 11

[Baglio, Eberhardt, Nierste, Wiebusch ™ 14]

Single Higgs pheno is the driving force of discoveries

e.g. [Robens, Stefaniak " 16]

hh provides additional information



going beyond minimal benchmarks

scalars
other than the
- - 125 GeV Higgs

s-channel within
LHC energy
reach

BSM in loops

¥ |s there any scope for model-independence?

¥ What Is the Information gain of improving hh measurements

— joint effort with WG3
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[talk by M. Miihlleitner] hh as model-discriminator

e Assumptions:

l Ony subset of Higgs bosons common in CxSM and NMSSM has baamdfo
' No non-SM Pnal state signature discovered so far
I 'No observation of bnal state signhatures unique to the model

' No information on CP properties of Higgs bosons so far

broken CxSM vs NMSSM: my, < mp, oy broken CxSM vs NMSSM: my, < mp,oy
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[talk by M. Miihlleitner]

hh as a tell-tale of new physics

¥ Assumption: no new physics before Higgs pair production is accessible !

Higgs coupling deviations < projected sensitivities for 300fb' ' and 3000fb’ !
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[Grober, Miihlleitner, Spira® 16]
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* mouvation of benchmarks depends on expected sensitivity
— experimental input crucially requirec



Summary

| signature-driven categorisation of hh phenomenology

| resonant & Higgs-sector related (singlet+2HDM) e
, benchmarks
| non-resonant via EF'T approach available

further benchmarking necessary to highlight genuine information

gain from di-Higgs analyses

| maximise BSM cross section in light of developing single

Higgs results

| complementarity to single Hiegs measurements
P & 88




