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In 2012 SUSY peoplere happy tosay:.

h,,cIsthe firstdiscovered
SUSYarticle

A lot of SUSY (and BSM) analyseleﬂggssector
arestill goingon thesedaysin ATLAS and CMS
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Discovery papers, 2012
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Summanpf couplingstrengthmodifiersfor h, ¢

ATLAS

B ¢ probability to decayto invisible mode (R,; 5 aDM)

B, ¢ probability to decayto yet undetectedBSM modes
h,d bmthhX X untnowr/ undetectable
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https://www.nature.com/articles/s41586-022-04893-w.pdf

BSM physics with Higgs bosons

find an additional Higgs bosons
find non SM decaysf h(125
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AdditionalHiggsbosons

INn MSSM
h,H,A,H (M, <m,)

most probably h (not H)is discoveredh, -

At tree level IHiggs sectorfafiIMSSMdstdetermined
by only two parameters:

M, and tan)

1 < itanb) =w/v, = (vsinb)) / (v cosb)) <60
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AdditionalHiggsosons

In 2HDM

h,H,A,H (m, <m), h or Hisdiscovered

Free parameters of 2ZHDM:

m,, mg, m,, m_,, a, tanb, m,, (soft Z, symmetry ¢ ,->F ,, F ,->-F,) breaking

parameter)

m,, != 0 to havea new mass scale. This allows the model to have a decoupling limit. Whegygoes toinfinity

we recoverthe SM  m,is often taken as in MSSM: ff=m,,%/(sinbcosh)-l -v2 with | :=0 as iNMSSM
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Anaysisvhichdoesnot makea sencein MSSM
butdoesin2HDMA ( H) YZH( A) , b

Acontrary to MSSM

AA-bosoncanhave asmallmass
Am,H i, at large masses

AA Y Z Hlecay isthe signature of a strongly first order electroweak
phase transition (EWPT) in 2ZHDMs, as neededBEt@actroweak

Baryogenesisc. C. Dorsch, S. Huber, K. Mimasu and NdvarXiv:1405.5537

I 2HDM Type |
Seealsomorerecent Promisingfast
Strong First Order Electroweak sim. r_esultfor
Phase Transition in the GP llbb final state,
Conserving 2HDNRevisited, m,=400GeV
M. Meuhlleitner at al, m,=180GeV
arXiv:1612.04086 s=5 at L=40fB

at 14 TeVLHC
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https://arxiv.org/pdf/1405.5537.pdf

