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HL and HE
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Further goals of the workshop:
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BSM Resowhnances
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Rare Higqs Processes &
New resonances

Differential Measurements
(high-pT, angular variables)
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Differential Measurements
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Universal lanquage to compare expt&c:&& BSM searches
and SM precision besks
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%opwhiggs a4

Effects in topgHiggs particularly

relevant in interesting BSM scenarios
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Informakion hidden i several
differential distributions:

..... do,
0.006} I ——[GeV') ttH production
oop_ (1) LHC13, §{N)LO
0.005 ! =0,(L0) —O,(NLO)
0,,L0) —0,(NLO)
0.004 04fL0) —OL(NLO)
0.003 Bhan e
0.002
0.001 =
| :
Zg SM |0
2 o )
1.5 —
| e —— ——
0.5 | [ 1 | 1
25 0, B
2 ) ' -
1..'; SN ‘”_“O
Z
0.5 | [ | 1 | 1
2--'2> o B wo g
=
1.5 s = —_— 1«5
1 w0
g:g A A [ L) A .o') A |‘~ LJ -é_
2 e
1.5 —_— NN =t N
y | 2 p— 12
0'5 1 [ Ll Ll 1 | Ll ]
0 100 200 300 400 500 600

p, (1) [GeV]

0.004f

0.0035
0.003

0.0025}

0.002

0.0015}
0.001}

0.0005

0
1.5
1
0.5

1.5
1
0.5

1.5
1
0.5

1.5
1

0.5

R 0

_do,_ [GOV’

adm{t)

ttH production
LHC13, KN)LO

O (LO) —0O,(NLO)
0 ,4LO)
- Oglk0) —O(NLO)

=0, 4(NLO)

SM(NLO)

hkd i

| -

1

|

] | ] 1 ‘ | J |

r[
|
‘_éMC@*NLG ‘

ph5

h |
MadGra

—

-
- 8

300 400 500 600 700

m(tt) [GeV]

800 900

s

XXX




Higqs auuptévxgs

How much more can we learn from measuring Higqs couplings?

Same Fakjsics that modifies VBF, VH rates é
Important HL and HE én%erpiaj!



dibosons

In the SM, all scalars belong to Higqs doublet
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Their interactions are relaked also i BSM:
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dibosowns - challenges
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dibosons - challenges
New EWSR kajsws LA

SM LO: helicity
BSM Adim-6&: keii&i&v

Exclusive measurement of
Sensitive to !

kinematics
Important HL and HE interplay se%
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Rare Higgs processes &:
new resonances



Higqs SM rare c{@c‘:ajs

Learning the Higqs flavour skructure
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ATLAS-CONF-2015-044 t —>ch, h = Tp,...

CMS-PAS-HIG-15-002
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Other rare decays: Z gamma, ... %
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Higgs exotic decays 4
Novel searches for Higqs decays to New Physics particles?

W M - SM
h v Np

Ve SM h A%

% A much larger statistics for rare and clean decay modes
(e9. h — 4L, h — displaced objects, ...)

¥Access to subleading Higgs production modes (eg. VH, tth, ...)
for backqround Limited decay modes (eg. h — 4b, h — 2b 2tau)

= Upgrades of the detectors?
g New brigqers? Novel wWaYS to set bounds

& New detectors? on the Higqs width?
(Codex-b, Faser, Mathusla, ...) eg. gg — Yy and gg = h — yy (Dixon, Li, 1305.3854)



Searches ﬂfor new Higqs bosowns

What models with an extended Higqs sector can we test?

New signatures coming from  Decay modes to

SUSY scenarios ab Llow tang... NP par&ictes

(eq. LEH/A, H/A — EE ... (eq. H/A — electro-weakinos)
| see Shaw*ja
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Interference effectks wikh
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New flavor signatures T
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Workshop will show new ideas / measurements for HL-HE

Many more activities for WG2:

- Synthesis of available HL work

- Develop hew ideas accessible at HL (e.9. VBF,..)
- HE

- Nown-Hiqqs measurements relevant for Higqs

We need jou,!
Please joln us with proposats and suqgqestions...
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Differentiol Measurements Rare Higgs Processes &
(high-pT, angular variables) New Tesonanees
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