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Introduction

m, =ig,/ M, =2/ u

X SM Higgs sector Is a single free A
parameter model.

X Fixing the model by measuring the
Higgs mass completes the SM scenario.

X The model predicts couplings to all
SM particles (~m for fermions , ~m?
for bosons)

x Everything else is testing for BSM !
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ATLAS & CMS®mbinedmass: 2 - dedicatedtalks:
PRL 114, 191803 (2015) The blg pICture Marco Pieri,

KerstinTackmann
ATLAS & CMS®mbinedcouplings ManuelaVenturi,
ATLASCONR2015044// a{ mt ! { ml LDmtmp mmnnH Wouter Verkerke
ATLASSR arXiv:1506.05669 my = 125.09 + 0.24 GeV

CMS &F. Phys Rev D 92, 012004 | | B
125.09 £ 0.21 (stat) = 0.11 (syst) GeV

ATLASIs/dx: arXiv:1508.02507 ol 0.07 0.03 0.07
CMSds/dx : CMSPASHIG14-028 4= 1.0970:15 = 109507 (stat) g (expt) *5g3 (thb"df (hsig)

top fromggHproductiornx-section
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N S SM Higgs boson ] © b % Bestfit |
- . S 5 —— 68%CL -
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So far the Higgse
looks like SM,
sounds like SM, | .
smells like SM. THbtle  GGwahk R Gage EETTET AR e

But:
CONSISTENT with SM =INCOMPATIBLE with BSM

X Essential questions:
Uls the 125 GeV Higgs the only one (extended sector )?
Uls it responsible for all the particle mass?
Uls it fundamental ?

X Need to define models of interest . Most popular are additional
EW singlet, 2HDM, NMSSM, composite Higgs, etc.

x All allow for SM-like light Higgs phenomenologywith smaller or
larger coupling modifications .

X Most predict additional (heavier) states in the scalar sector .
p5



X

ROAD VAR

'

Explore the 125 GeV Higgs
Production rates (ggH,

WH,ZH , VBF, ttH , HH, tH, bbH)

X

Decay widths (g .@ZZ, WW, bb,

t 1O OZg, etc.)

X

X
X
X

Couplingsto SM particles

Spin and parity

LFV, H->a g H->iny, g+E, etc.
Are these consistent with SM?

\

How much of the
can current data

po

\

Explicit search for BSM objects
x Heavy neutral CReven and CPR
odd states (g gZZ, WW, bb,t tHH,
HZ, tt)

x Heavy charged Higgs (t ntb, WZ,
Cs, etc.)

X Any deviations from SM
backgrounds?

o’

BSM scenarios
exclude ?



Explore the 125 GeV Higgs



Mass scaling of Higgs Boson Couplings

X Same production & decay modes
as in the SM

X Test the coupling strength and
mass dependence at the same
time.

x Fairly model independent
approach.

U M is the avev parameter 0
(where u =246 GeV)

U eis the a ma scaling
parameter 0

0 SM: e=0,M=u Y k;=k,=1

p8

= mrT HELLL N L L L L B
E 3001 ATLAS Preliminary B
5 . \s=7TeV, 4547 1"
L _ -1
2801 .“\\s 8 TeV, 20.3 fo ]
i " % Best fit i
— Obs.68%CL |
260 - + gII\:vns 95% CL S
S — Exp. 68% CL
R TR Exp. 95% CL
240 Y .
220+ —
200 e .
| | L | P |
-0.1 0 0.1 02 03 04
€
19.7fb" (8 TeV) + 5.1 b (7 TeV)
w 0_3_ T T T ‘ T T ‘ T T T | T T T ‘ T T T
CMS
0.2F e -
L "._'." /’____.__._\\\ ................. A
0.1~ 7 S Tl :
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0.0k, '\ S
L "._. ~ 5
i "--_ __________ // i
'0.1_7 + Observed .."""'---....___---......................-----?;
[ |—88% CL
A ol |--95% CL ]
0'2; ----99.7% CL
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ATLASarXiv:1509.00672

CMSarXiv:1412.8662



Additional Electroweak Singlet S\

x The simplest extension to the SM Higgs sector

\!\]

involving the addition of

one scalar EW singlet field to the doublet Higgs field of the SM, both of
which acquire non-zero vacuum expectation values.
X Mixing between the singlet state and the surviving state of the doublet

field result s intwo CP-even Higgs bosons, where h (H) is the lighter 125 GeV

(heavier) of the pair.

2 2
K+ k=1

| 9
L O, = K X0OpsMm

qu = (1 -BRype)

k8 <0.12 @ 95 CL
Exp: 0.23

ATLAS:
arXiv:1509.00672

ATLAS Preliminary
\s=7TeV, 45-4.7 fb’
\s=8TeV,20.3 "

EW singlet
— == SM
Obs. 95% CL: x?<0.12

BI:{H,nt-:-w




ATLAS:
arXiv:1509.00672 2HDM Models o

X Generic class implementing a second Higgs doublet .

Type |: One doublet couples to vector bosons, the other couples to fermions.
Type Il : one doublet couples to up -type quarks , the other to down -type quarks and
leptons: M&SM -like 6

Lepton- specific : couplings to quarks as in the Type | model and to leptons as in Type Il.
Flipped: couplings to quarks as in the Type Il model and to leptons as in Type |I.

tan 8 = v /vy Invertedcouplingto
8 down-type fermions(t ,b)

U% + U% — ;;'2 ~ ( 246 GeV)2 2HDM Type | ATLAS Preliminary sHoMTypel  ATLAS Preliminary
: " oen 515% et 1s=7TeV, 4547 1rb" 7 S::t f?f% ct s <{7 TeV, 4547 10"
N 2 _ . - - == Exp. 95% CL 16 =B TeV. 2031 - - - Exp.95%CL e sprev. 203k
Jiahy, = s 0o
E %ﬂjil ] HHHW|W\H\H: %
~HDM ) SM B — . | KK
\duvy [9hvy = cos(B—a) 4 | KK _
B 35 | “" 5

o LR 5

x aDecoupling6 : 0Ad’ mueh 4 :x .:,: ’.:, _
heavier than the light h. ; | KRR :::: ;
x Decoupling is not necessary. o3 y! ] 0:0::::: SXK
cos(b-a)- O recovers 02, | ] sl
properties of the SM Higgs, 0%y ssauias o oetaiobss™

_ cos(B-0) N—— .7s(-B—oa)
aAlignment 0 #
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Simplified hMSSM

ATLAS:
arXiv:1509.00672

X The dominant top and stop radiative corrections to h mass are
used to infer effective couplingsto h of the mass 125 GeV in the

hMSSM model.

X The couplings depend exclusively onthe m, and tan(b)
parameters and follow from the diagonalization of the light and
heavy CReven Higgs mass matrix

_ sylmy tanf)+tan B s, (my tan f3)

C Ky =
3 Vl+ta112ﬁ

| +tan’ B

| Ky = sulimy, tan )=

Ky = sy(my. tanB) /1 + tanzﬁ

M
(
N

tan B

x Results overlaid with various
exclusions from direct searches.
X Able to constrain uniformly in

wide range of tan( b).

m,>370 GeV obs. (310 GeV exp.)

O —

40
30

20 -

10

N WrO

S Obs., h couplings [kv, k., kd] [ Obs., H— ZZ- 41, 1l qq/bb/vv

[__] obs., AlH-1t

[ ] Obs., A= Zh— li/vv bb
Exp.

Exp.

Exp.

-------- Exp.
[T Obs., H-> WW— Iv qg/lv

[[] Obs.,H— v

o

' 15=8 TeV, 19.5-20.3 fb'-
H \hIVISSIVI, 95% CL limits |

ATLAS Preliminary

1s=7 TeV, 4.5-4.7 fo' 7

PR |
400 450 500
m, [GeV]

E i
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: ; theory talk:
Composite Higgs CedricDelaunay

x Minimal Composite Higgs Models (MCHM) represent a possible explanation
for the scalar naturalness problem, wherein the Higgs boson is a composite,
pseudo-Nambu-Goldstone boson rather than an elementary particle .

N\
x Two variants explored : YIRS \Q\l ]
| arXiv:1509.00672 )
1) MCHM4

M|_|_ 1-8_| T T T T | T T T T | T T T T I_
_ _ _ 1 _ ~ ATLAS Preliminary 2
K=Ky =Kp = 1 E 1.6 1s=7Tev, 4547 " N
- 1s=8TeV, 203 1" T TS ~~. _i
2) MCHM5 1'4: 7
1.2 —
1-2£ - ]
K = — —
F = 0.8 :
0.6 X Best fit + SM -
ith p— - — Obs. 68% CL — Exp. 68% CL ]
with = E=0v/f 048 - - Obs. 95% CL - - Exp. 95% CL 1
= _l 1 1 1 1 | 1 1 [ 1 | 1 | 1 1 | 1 1 | 1 | | 1 1 1 |_
x SM Corresponds to f- o 0.8 0.9 1 1.1 1.2 1.3
Ky

= e
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“"»_+ Invisible Higgs Decays

wt/z X’u T

dedicatedtalk:
Andrew White

1) VBF Higgs production with Higgs decaying invisibly. Signature : Two jets
with a large pseudorapidity gap and a large invariant dijet mass, together
with large E T.... [CMSCMSPASHIG14-038,ATLASarXiv:1508.0786p

2) ZH associated production , with Z -3l and Z->bb with H->inv. Signature :
OSSF leptons (electrons or muons) forming a Z with large E 7.
[CMS:Eur.Phys.JC74 (2014)ATLASEuUr.Phys.JC74 (2014)
3) VH (W or Z), where V -3j and H->nv. Signature : m; consistent with the V
mass, together with large E T_.... [ATLASEur. Phys. J. C (2015) 75:837

o
@ 125 GeV: e 192078 T
C CMS: The direct limit from VBF: 2 - CMS e
BR,,<0.5 @ 95 CL (0.40 exp.) 1E“ T erseF{flTTfr?;isible ~-—-- Expected limit
C When combined with ZH analysis: | & ¢ -EEi:z:: it
x 19

BR,,<0.47 @ 95 CL (0.35 exp.) Y Gy (SM)

C ATLAS: The combined direct limit: F |
BRinv<O'25 @ 95 CL (027 eXp.) ] : el ...............

C When combined with the visible | —

modes (g ZZ" WW*, Zg t 1 ©K),
BR, <0.23 @ 95 CL (0.24 exp.)

013 : ' P NN O IdNY DAt



dedicatedtalks:
MariangelaLisanti
Andrew White

CMSEur.Phys.JC74 (2014)
ATLASarXiv:1509.00672

ATLAS: combined limit
(BR,,<0.22 @ 90% CL)
IS coverted to couplings to
WIMP for either scalar,
Majorana fermion or vector
particle .
x These are then used to
calculate the cross-section
for WIMP -nucleon
scattering , to be directly
compared with direct DM
search experiments .
x The main assumption is
that Higgs is the only
mediator.
x Obvious limit: 2m e <My

WIMP-nucleon cross section [cm?]
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Higgs Portal to DM
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TTT I

; r s ..,.1. ,’.u.. ~/. /b /./ } W s '_-'_-l-'.'--l'-":-.:-‘ :-I:-I ...... ;
/s : =
- B LSS ]
[ . \s=7TeV, 4.54.7f"
= \s=8TeV,20.3fb"
B Vis. & inv. Higgs boson decay channels |
__ [KWs KZi Kh Kb1 Kes Kpi Kg:' K‘;H KZya BRinV] _—
B No kyz assumption: BR_ <0.22 at 90% CL |
| ) DAMALIBRA(99.7%CL)  ATLAS90%CLin |
— [ CDMS SI (95% CL) —
" mEEm CoGeNT (99% CL) === Scalar WIMP _ ]
- ——— CRESST I (90% CL) ++= Majorana WIMP "
mulEE T SuperCDMS (90% CL) 5722 Vector WIMP —
BRI XENON100 (90% CL) _|
T eeeeee- LUX (90% CL) .
—l_lll | | IIII\I| | | IIIIII| | | \\III-|+

10 10°
AW”V'P mass [GeV]

m,/2

10°




CMSPAS HIa4-005 :
ATLASXIv:1508.0337-FV HIggs decays

X LFV highly suppressed in SM due to
renormalizability requirement .

x Possibility of sizable LFV predicted in
various BSM models (2HDM, composite
Higgs, RS, etc.)

x Indirect limits on BRH- tO Yrom
searches for t -Qyweak O(10%).

Best fit branching fractions \]
A\
e TS
% PThad | 0727455 0'03—1:11040 1.247 g \
- a 0.8975 37

X CMS reports an excess of 2.5 s.

x ATLAS (onlyt,,,O channel ) :
BRH-tO )<1.85% @ 95 CL
(Best fitt BRMH- tO) =( 0 0,62P0)

dedicatedtalk:
YutaTakahashi

pl5

X Run 2 has to follow -up!

Events / 10 GeV

19.7 b (8 TeV)
T T T

T T T T T T | T
L CMS |:| LFV H-spt signal (B=0.84%)

Bkgd. uncertainty

—e— Data-Bkgd

‘ | L
100 200 300
M(ut) [GeV]
-
x10°
‘‘‘‘‘‘‘‘‘‘‘‘‘ .
3:_ ATLAS —+— Data 2012, 20 fb" =
C ut _events i H(125) — tu (BR=0.77%}H
2.5 " . EEEZ o ctejets (05-SS)  —
s=8TeV [Ldt=2031" W+ jots (05.88) m
- Same Sign _
2 Bz s VV(0SSS) |
[777] syst. Une. -




Explicit search for BSM objects
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dedicatedtalk:

SongMing Wang Heavy H->727 I\WW

LENLENLE LI LA LU LB UL DL LA B

- ATLAS H-ZZ, m =200 GeV

tan B

TT | TTTT ‘ TTTT I TTTT | TTTT ‘ TTTT I TTTT ‘ TTTT I TTTT 2HDOMI’T35p°:éIL " i - 10 b d -
[ 7 ~—— Obs mit +10 ban
- ATLAS — - il expected L \s=8TevV ... Exp 95% CL limit [ ] +20 band -

10g s-eTvaan’ T o ATLASarXivi1507.05930 sl
E ------ Combined expected

—e— Combined observed E H = >ZZ

I +1e

L Tz i 41,212 n, 212q final states

oo X BR(H—=ZZ)[pb]

o Limits ons BR(H->ZZ) for

é ggf and VBF production . )

< = Limits in the context of

§10° D 2HDM type |l e
200 300 400 500 600 700 800 9001000 08 06 04 -02 0 02 04 06 08

my [GeV] cos (B-o)

Se— | CMSarXiv:1504.00936
10 o R Tl IR CTY 1 S\W\Y, 77 WW ->hin, Ingq, ZZ ->212], 212q, 2I2

= 3
b‘-" f = Combined === Combined (exp. +25) 3
o 102 [ T H>WW S 2Av—H->WW > vaq ] ' I " CMS _upto 5.1 (7 TeV) + up to 19.7 fo” (8 TeV)
S E ——HZZ +2(2v —H ZZ - 41 3 a O 5 —Obs., B, = 0.0 ---Exp., B, = 0.0 ::_
4 r T H-oZZ 202 () 0.6 —Obs., B, =0.2 -- Exp., B, =0.2 T
E 10__—H—>Z—>252q .9 —Obs-, Bnew=0.5 ---Exp., an=0.5 ‘J" -1
T e En T I Y ER S
N hﬂ\ o 0.4 -
N—— E o il
10—1 E g 0.2 .: :E —
- ] L .
10—2 i | i i i I i 1 i I 1 i 1 I i 1 i B T
200 400 600 800 _ 1000 0 200 300 400 500 600 700 1000
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dedicatedtalk:

SongMing Wang Heavy H->ZZ IWW JL/O‘

S
K?
T T \IIHIl
1 | \IIHIl

1T 71— 17— 5 31025"‘\"‘%”"\""\' |'w'/'~§
ATLAS Preliminary  —_ Obs. & £ ATLASPreliminary . Obs. k%=0.8"_:
H-WW, NWA ---- Exp. . % [ Howw o Exp. lc"22= 0.8 ]
10F \s—gTov JLdi=2031b" 5221 E : = 1oL temeTev JLdt =203 b igs;.szzg.j E
) 1ATLASarXiv:1509.00389. ¢ o velon 3
: - [l L ~Exp.x?=02 |

1 VBF production ? H_ >WW ,Inln, Inqq ﬁ 1 Xp. ¥

95% CL Limit on 6 x BR(H — WW) [pb]

107 Range200 61500 GeV &

1072 LImItS In the ConteXt §1O1§_ ggF+VBF production ‘ T— §
of EW singlet Higgs 5t EW smglet nggs ]

10°400 600 800 1000 1200 1400 3 1030

300 400 500 600 700 800 900 1000

m,, [GeV] m, [GeV]

S— | CMSarXiv:1504.00936
10 TS BB T IR CTY 1 S\W\Y, 77 WW ->hin, Ingq, ZZ ->212], 212g, 2I2 n

= E
b‘-" f = Combined === Combined (exp. +25) 3
o 102 F T H-oWW S 202v—H - WW > (vaqq 7 “ N CMS upt05.1 (7 TeV) + upto 19.7 fb” (8 TeV)
S ? —H—>22—>2rj2v —Hozmou % wn E.) B —Obs., Bnew=o'0"'Exp-:Bnew=0'0 / _-':_
= f—— H-Z 22 ] (@)) 0.6/~ —Obs., Bnew=o-2 -~ Exp., Bnemr:o-z i —
£ job—H-ZZ 20 i f=) - —Obs., new=°5 ‘EXp., Bew =0.5 .
E ; I __________________________________________ g == =JF- == —
i h;(\ ] @ 04 B
2 N=— e (@) i
1073 4 g 0.2 N
- ] L -
10—2 i | i i i I i 1 i I 1 i 1 I i 1 i 1 T
200 400 600 800 _ 1000 | 0 200 300 400 500 600 700 1000
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dedicatedtalk: X_ >g ’g:)b

SongMing Wang

. —— 1?-7‘1?"‘(8@\?
:d: : CMS All Cat;gorles C‘omblned‘ i
g Prefiminary Width: 0.1 [GeV]
Em 1 0-1 E Observed é
ATLASPRL 113, 171801 (2014) U B Expectedz o | -
% H 1 T Expected £ 26 -
CMSarXiv:1506.02301 Spin 0 narrow % 102 :
X->g g hypothesis :
x Genericsearchfor g g (spin 2 very similar) .| ]
resonance across a wide range i
of masses m, 5850 GeV (\l\] ’
: &
x Both narrow and wide \\/
resonances considered
CMS, 19.7 b’ (8 TeV) CMS, 19.7 o (8 TeV) + 4.9 fo' (7 TeV)
10° 60

tanp

m% scenario
1= +200 GeV
m,n# 125£3 GeV

95% GL limit
==+ Expected
I +16 expected | |

+20 expecied
—— Observed

s0F

f- >bbar
CMSarXiv:1506.08329
Heavy Higgs produced

2 L
10°F aof

30fF

20

o(pp—bd+X) x B(d—bb) [pb]

—
o
TTTIT

In association with a b ssecim ]

----- Expected ]

quark 10 M), mOC |8 2io xpocted 3
1E «_|=Observed

100 150 200 250 300 350 400 450 500
m, [GeV]

100 200 300 400 500 600 700 800 900
m, [GeV]
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HH or HZ production

dedicatedtalk:
Andrea Rizzi

x Higgs self coupling already in the SM: V=aH?+bH3 +cH*

x HH Cross-section largely enhanced in BSM models:

U Composite: factor <3,
U Singlet models: factor up to 15

U 2HDM models: factor upto 50!

X Current experimental limits still far from SM expected rates .

X A- ZH (or H->ZA) with H being either the heavier or the
lighter CReven state a powerful probe of 2ZHDM models.
x For m,<2m,, this may be the dominant decay mode of the CP

odd A.

p20




/

ATLAS combination on hh production 7O

X Both resonant and non-resonant hh
production

X Decay channels: bbbb,bb t 1

bbg §vW g g

X Limits set for resonant H->hh
s(gg->H)3 BR(H->hh) assumingH is
narrow (<1.5%).

X Limits on MSSM scenarios on m,-
tan(b) inferred . Here hMSSM exmpl.

—_
o
N

E T | LI I T 1 1T l L B B | LI I T 1 1T I L B | [ T T I IE
- ATLAS Preliminary \s = 8 TeV, 20.3 fb”'

i —o— Observed =~ e bbtt exp _:
----- Expected -eoe e WWyY exp 3

" £ 16 expected bbyy exp |
+ 2c expected — — bbbbexp _|

kAR

6(gg—H)xBR(H—hh) [pb]

—
o
T

ATLAS:HIGG201333
e
wl vl L

—
TTTTIT T 1T

T | | i | P

Bl L 1 L L 1 1A
300 400 500 600 00 800 00 1000

o,
o § & o1 & o)

Exp 10 67 13 062 0.47 185
Obs 2> 11 16 o062 069 | S

1.4
1287,

my, [GeV]
T ey
SM prediction @ 125 GeV: 99+ 1.31b ATLAS Preliminary s = 8 TeV, 20.3 fo' hMSSM
[ Observed exclusion [ Expected exclusion
. . . ------- Constant m, (GeV w1 6 @Xpected
non-resonant limits on x-section [pb]: & |, T e
s ' & ]

X->HH->bbbb CMSarXiv:1503.04114 555 540 260 280 300 350 545560586 0o
X->HH->g lgp CMSCMSPASHIG13-032 m, [GeV]
p21 R o ) -




A->Zh, Hl A->A/H+Z

A->Zh (Z->lln n h->bbt }
ATLASPhys Lett. B 744 (2015) 16383

CMSarXiv:1504.04710

CMS:

arXiv:1503.04114

X A generic search for 2HDM

x Expected irrespective o f alignmento

x HIA ->A/H+Z, Z->I, Al H->bbt t s
x All combinations of t, andt, 4.

x Sensitivity drops rapidly when the
ttbar decay channel for the lighter Higgs
state opens.

x Highly boosted topologies suffer from
reconstruction inefficiencies .

X Interesting exclusions onthe cos(b-a)-
tan(b) plane possible under given mass
assumptions.

p22
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|

!

CMS Preiiminary 19.8 b (8 TeV)
¥ 2HDM type-Il

" 2HDM type-Il
tan() = 1.5 ; cos(p - @) =
A > ZH

.......... |

o 200

TR | -1
400 600 800 1000 '©
M, (GeV)

ST TEn——_—_

CMS preliminary 19.8 fb”' (8 TeV)

~ 2HDM type-Il’

<My =350 GeV
oMy =150 GeV

.. BJObs. Exal.
- - Exp. Excl.
[0 1-sigma
\ [F2-sigma

/o
95% TH

=0

Observed u



\ (\(j \

x ATLAS & CMS
x Channelssearched:

guarks and leptons enhanced for large tan(b)

~

~

dedicatedtalk:

~

Matthias{ O K NJJ RS NJ

u h/H/A -
u h/H/ A-
u h/H/ A-

MSSM Higgs- t t

toly

CMS CMS PAS Hi0A-029

ATLASIHEP 1411 (2014) 086 4,

(Hd g CMS)

t Iept had
t hadt had

X MSSM Higgs couplings to down type

¢)-B(¢p—11) [pb]

imiton o

CMS Prellmlnary ¢am

19.7 fb™ (8 TeV)

— Observed
Expected

[ + 16 Expected
[ 1 +2c Expected

bb

lllllTl'lI T lllﬂ'l'll T

200 300 400
m, [GeV]

1000
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1]
e
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50

30
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100 2

CMS Preliminary, h,HA 7, 19.7 fb (8TeV) +4.9 b (7 TeV)

BRI RRERT FHREE SR SRS

10

= Observed

Expected

I = 16 Expected

CL (MSSM,SM)<0.05:

d .
MSSM m; °** scenario

mpsSM £ 12543 GeV ]

LS

800

1000

m, [GeV]

" ATLAS Vs=8 Tev,j

MSSM m™* scenario, M

l\\l\ll\I\‘\\\Illl\I‘\\\\‘I\II‘I\\\‘\III'\\\\

Ldt=19.5-20.3 10"

SUsY

=1TeV, h/HA— 1]

L

i —e— Obs 95% CL limit

---- Exp 95% CL limit
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; s v_
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| |
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Charged Higgs

X A charged Higgs particle would
spectacularly sign BSM. Needed with more
than one HD (notably SUSY).

x Within MSSM BR(H*- t hremains
significant in large range of masses for high
tan(b).

x For low tan(b) H* tb dominates for m,>m
X H*- t rsaturates the decay for my<m

X Channelssearched

0 H* t, 4 (ATLAS, CMS)
i H* tb,tn (t- Inb) (CMS)

i H* cs (ATLAS, CMS)
{ (ATLAS)

x Except for WZ search, H*tagged together
with the accompanyingtop.
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Charged H*- t n(had)

x Exclusion limits
given in various
flavours of 2HDM

models:
X MSSM m,max
x MSSM m, mod+-
x MSSM light stau
X t-phobic Higgs
x Low-M,,

x Here m,™Mo%* exmp.
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Charged

x Exclusion limits
given in various
flavours of 2HDM

models:

X MSSM m,max

x MSSM m, mod+-
x MSSM light stau
X t-phobic Higgs

x Low-M,,

x Here m,™Mo%* exmp.
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" New paper from CMS combining
\(\f_) ' searches int mand tb channels
has just emerged!

arXiv:1508.07774

‘ Pietro Vischia (Tomorrow afternoon )
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Charged H*-

o ATLAS:
W Z arXiv:1503.04233

X Probing for the Georgi-Machacek Higgs Triplet Model ( GMHTM)

where H* couplesto ZW at tree level.

x VBF production of H * with subsequent decay into a ZW (llgq) is

searched for.

X 240<m,° <700 GeV exclusion is placed for S =1 and BRH ->WZ2)=100%

> 1 03 :_I | T T T T I T T T T T T T T T T I T T T T _I:_

8 = ATLAS Internal —e-Data E

F o B H -SWZoqqll =

-~ - s=8TeV,20.31b m,,. = 400 GeV —

@ 10?2 E HW'Z-qqll Z+jets -

S E o xBR=1pb Multijet 3

> C I diboson ]
Y 10 t

:E Uncertainty 3:

---- Pre-fit background 3

10"

1072 =

1078 =n
B 2F B E
o 1 W‘*#% //%»%ﬁ//? O
e
© (0]= L | R =
0 200 30 600 700

LHCP20183/09/2015
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llllllllllll
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ATLAS g
20
[y/m:>15%
vl b v v v b b by gy

\s=8TeV, 20.3fb™
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NMSSM Introduces an additional Higgs singlet relaxes the
constraints resulting from the mass of h® being much

larger than m, (radiative corrections , m,m°% scenarios)
ATLAS: N
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- Shas - 3" 1 & [ __Expectedupperlimit haa 4y
H' >aa- >g g g (p, 51805_ 's=8TeV, 2031 El Ei;‘; m, = 125 GeV
2 s = 5160 y Expected = %é |
Signature : 23 isolated g @ 4 ¥ —obsenves s
: 1208 ? e _ EP PRI 95% C.L. upper limits
h f di-oh é’k 4 m,=125GeV,m =40GeV 3 £ F R -
- - — I'I'I23 resonance search witl -
Search for di-photon 10 . E T s resonance search with pd
resonance (m ) 60 fﬁ BR(h—aa)<BR(a—>y7)2=0.001 | ° [ 1 «N
23 = i E 10% = Y
hi=->8a->g g g ¢ 2 m
5 =]
H->aa->g g $@<m,<600 m,=125GeV =
Search for m , <250 GeV i | X0
Limits on: nlen | £
3 - 3 - O O
s/ssu® BR(h->a9° BR(a->g ) e 97m'ETeY CMS Preiiminary 19.7 b (8 TeV) < .©
3 302_,?'\1!5- , ;?bserved 7 B8 o.16F - NMSSM P4 (ul,eory)‘ I l 3 % 45—»
5 g et "'je::u Sotiredicise o Tl T —e— observed upper 95% CL limit ] (q0)
CMS ?, 255— ESVCE v +Itj;g:p e ] % 0'14:_—expected upper 95% CL limit NMSSM —: % 2
(I;I o [, B 2Z° - v + jets s X 0:12 _— - expected upper 95% CL limit (10) —_
CMSth:)AS HI‘ 030 205 :vr*-: :‘:; uc°;;:;zp4) ] © i 1i expected upper 95% CL limit (25)
a- > 151 :S1U’SnY-(non-:1,vNMSSM Py | i
: ] (O0]: ] ]
10__ — E '-.,-.......__. Lensansereed]
SUSY cascade tagged by : pose | e 4

E;Mss>200GeV andlarge H;
plus two b-tagged jets .
Limits within the coloured
SUSY mass scale of 1TeV.
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CONCLUSIONS

X The 125 GeV Higgs looks very SM-like.

X No evidence for BSM phenomenain the scalar sector .

X Large variety of analyses managedto place exclusion
limits on various BSM scenarios. NN TR e
x 8->13TeV marks anincrease 2o B9 .

Vector Boson Fusion 3.748 1.578

of s, by more than factor two. wH 138 70
x VH, ttH , HH production waiting {; - -
to be fully explored. HH 034 008

=———

X X-section for production of heavier states increased
@13 TeV extending the discovery potential .
X For HL-LHC prospects see: AleandroNISATI &effRICHMAN

Run 2 Is ongoing. Stay tuned!
THANK YOU.
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SM Higgs production @ LHC

(~25 fb -% exp has been collected till LS1)

. 0 ~19pb
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BR(H)

Solid: tan 8 = 10,

dashed: tan 3 = 20.
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Extensive coupling studies

arXiv:1412.8662 1 - 1 1
o 19.7 ' (8 TeV) + 5.1fb' (7 TeV) 19.7fb" (8 TeV) + 5.1 fb" (7 TeV)
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x Interferences alow to est fit o/og,,
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= JtEgidhe 175 GeV Higgs

CMS &

Phys Rev D 92, 012004
Testing for alternative JCP
scenarios using decay
kinematics .

ZZ: full kinematics available
WW: mP bp. B BDgBRand m;

g 9cos(Qcs), pré @

Exclusions @ 99% CL or better

Note : Landau- Yang theorem
precludes J=1 hypothesis in
the presence of H->g g
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