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THIS TALK

¥y Additional (heavy) Higgs SM tolerable
¥y DI Higgs
¥ MSSM

¥ NMSSM !

¥ LFV

Y. Rozen - BSM Higgs,22-4-15, Florence, Italy



The full list*

Process Catedory CMS ATLAS
H->WW Heavy H CMS-PAS-HIG-13-027 ATLAS-CONF-2013-067
H-> WW or ZZ Heavy H arXiv:1504.00936 arXiv:1503.01060
H-> 11 Heavy H CMS-PAS-HIG-14-006 Phys. Rev. Lett. 113, 171801
X—hh—yybb 2HDM CMS-PAS-HIG-13-032 Phys. Rev. Lett. 114, 081802 (2015)
H->hh 2HDM arXiv:1410.2751
H->hb 2HDM arXiv:1302.2892
MSSM Higgs to tautau 2HDM A IS SIS 2 JHEP11(2014)056
1104.1619
A ->Zh -> lIbb 2HDM CMS-PAS-HIG-14-011 arXiv:1502.04478
A->Zh 2HDM arXiv:1410.2751
A->Zv 2HDM CMS-PAS-HIG-14-031
H* -> taunu 2HDM arxiv:1205.5736 - CMS-PAS- 1 vi1412.6663; JHEP 1206 (2012) 039
HIG-14-020
H*->th 2HDM CMS-PAS-HIG-13-026
H* -> csbar 2HDM CMS-PAS-HIG-13-035 Eur. Phys. J. C, 73 6 (2013) 2465
H* (lepton universality) 2HDM JHEP03(2013)076
HO->H *W->hWW-> 2HDM Phys. Rev. D 89, 032002 (2014)
H—> WW — e"#" 2HDM ATLAS-CONF-2013-027
H*->WZ Htriplet arXiv:1503.04233
H**->WW. Htriplet arxiv:1410.6315
a -> mumu NMSSM arxiv:1206.63260
h->bb+jets+MET NMSSM CMS-PAS-HIG-14-030
h->y+MET NMSSM GMSB ATLAS-CONF-2015-001
X->HH->4b Mod. Ind. BSM arXiv:1503.04114 ATLAS-CONF-2014-005
H -> tau mu LEV CMS-PAS-HIG-14-005

* Published and most recent conference notes
Y. Rozen - BSM Higgs, 22-4-15, Florence, Italy


http://arxiv.org/abs/1412.6663
http://link.springer.com/article/10.1007/JHEP03(2013)076

The full list

Process Cateqgory CMS ATLAS

JHEP03(2013)076 >

X->HH->4Db Mod. Ind. BSM arXiv:1503.04114 ATLAS-CONF-2014-605

* Dozens of papers but with time limitations weOll focus only on two (but summarize more)

Y. Rozen - BSM Higgs, 22-4-15, Florence, Italy


http://arxiv.org/abs/1412.6663
http://link.springer.com/article/10.1007/JHEP03(2013)076

CH VIF =PION UNIVERSALIIY

N = N B
:/__H__\_ N B b

In SVl top decay, e, u and
T are Ol equal abundance-
(universality)

Nz/N p= Nz/Ne=1

(Ignoring efr, pnase space)

¢ Meson

But assuming mass

A

aiffer frrom unity.

Limited 1o M(H)<IVI(1)



H* SEARCH VIA LEPTON UNIVERSALITY

y |In SM top decay, e, u and
T are of equal abundance
(universality)

Nz/N u= Nz/Ne=1

(ignoring eff, phase space)

y But assuming mass
dependent coupling of
the charged Higgs, taus
are favored and the

ratios NT/NH and Nz/Ne Slmple Idea % Countlng.

differ from unity ;
Not shape comparison over the SM
-> Model independent

y Limited to M(H)<M(t)

Y. Rozen - BSM Higgs, 22-4-15, Florence, Italy 8
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¥ S analysis channels: s
Jets Hadronic
JELS Leptonic
Leptonic Hadronic

ATLAS

—— Observed CLs Data 2011

Expected
I + 19 \s=7TeV

%2 Hdt= 461"
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X->HH->bbbb

y While too small in the SM (~10 fb), Narrow width resonant production of higgs pair is
possible in BSM (Radion or Kaluza-Klein graviton, 2HDM).

y Searching for SM higgs pair -> model independant.
¥y Using 2x(H->bb) (ATLAS also used H->bb,H-> yy).
¥ Two mass ranges: Low mass hypothesis (270-450 GeV) ; High mass hypothesis (450-1100 GeV)
¥ Main background: QCD multijet (~75%); tt (~25%)
selection:.
4 b-tagged Jets (2): p =>40,2): p >90)
Mbb within 35 GeV of t &{"ggu 13ss

| ¥ colllmated nggs Jets el :

e

- } For High masshypotheSIS(4501100(39\/)»

combined Higgs candidates deviation < 17.5 GeV

Y. Rozen - BSM Higgs, 22-4-15, Florence, Italy ‘ 13
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main difierence: top rejection by using additional jets (\

~ -
-> different BG composition (—~90% QCD; ~10% tt)
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19.7 fo (8 TeV)

| Width: 10% of m , [GeV]
| —— Observed
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e Data : : " "
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[] Top Background
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H->VWW from ATLAS

Events / 25 GeV
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CONCLUSION:

¥y Many ATLAS and CMS BSM searches
-> No discovery yet

¥ Heavy Higgs (SM like) also searched - nothing-here as
well

¥ Eagerly waiting for RUNII with-many hopes for BSIM
pPhySICS.

First beam splash from Run 2

Y. Rozen - BSM Higgs, 22-4-15, Florence, Italy
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- == Median expected exclusion

- Observed exclusion 95% CL
Data 2011

ATLAS
Observed +10 theory

—— Observed 95% CL \s =7 TeV
- Observed -1o theory

Expected 1
S Jrat=46m
[ 1+20

Re., + THets

90 100 110 120 130 140 150 160
m,. [GeV]

90 100 110 120 130 140 150 160
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H" Mass [GeV]

g &£ 5 8 ¥ 8§

ATLAS
Iu-m:o' fivgTev

H W' H <h'w'w' —obw'w'

ATLAS
Iu ~2030° BesTev
H AW H S WW 0bw'w’

ATLAS
Iu!-aaao" fivgTev
H W' H h'w'w' —bbw'w'

95% C.L. Upper Limits/afgg—+H)

N



ATLAS Exotics Long-lived Particle Searches™ - 95% CL Exclusion ATLAS Preliminary
Status: March 2015 f-C dt =(19.5-20.3) fb! Vs =8 TeV
Model Signature  [Ldt[f™"] Lifetime limit Reference

Hidden Vidley H — ==, 2low-EMF rackless jots 203 | #, Metern _ min,) = 26 Gov

Hidden Valley H — .=, 2 1DAMS vertices 185 A

mix, ) = 25 GeV
FRVZH — 2y4 + X 2e- p- a-jets 203 | ra H = 2y + X, m{ys) = 400 MeV

"—‘1; OX.M(fg)-mM

Mdden Valley H — = =, 2 low-EMF rackless jets [

FRZH -y 34X 2epmmes 203 | oo
Metire
Wetione:

S essem SRR

HMdden Valley H — x.=, 2 IDMS wertioss [ 8 mix,) = 25 Gev

FRVZH — 4yq + X 2 -, mjets H = &g 4 X, m{ze) = 400 MoV
Y

Mdden Valley © — = x, 2 low-EMF rackless jets oxBR = 1pb, mix, ) = 50 GV

HMdden Valley © - =1, 2 IDAMS vertices oxBR = 1pb, m{a,) = 50 GeV

v C esam oy o

Hdden Valley © — =2, o< BR = 1pb, min, ) = 50 GV

SPS8wWh A = 200 TeV

St SU5Y I ) - o
20T~ 0 s o 10 ) <500

HV 72 TeV) » g o< BA - 1 pb, min, ) = 50 GV

‘Only a selection of the available fetime imits on new states is shown




