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The CMS detector:

CMS DETECTOR STEEL RETURN YOKE

Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS

Overall diameter : 15.0m Pixel (100x150 um) ~16m* ~66M channels
Overall length :28.7 m Microstrips (80x180 um) ~200m?* ~9.6M channels

Magnetic field :3.8T

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

PRESHOWER
Silicon strips ~16m?* ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

CRYSTAL
ELECTROMAGNETIC

CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels

Hugues BRUN Search of BSM physics in Higgs sector with CMS detector



Data collected:

CMS Integrated Luminosity, pp, 2012, Vs = 8 TeV

Data included from 2012-04-04 22:37 to 2012-12-16 20:49 UTC -5 . Run 1
B - LHC: 6.13 fb*in 2011 and 23.30 fb™
|20 in 2012

-~ CMS recorded: 5.5 fb™! recorded in
2011 and 21.79 tb' in 2012

e Run 2

/ I — LHC delivered: 4.22 fb!
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13TeV vs 8TeV:

Gluon fusion and VBF production get
4.5 2.6x boost relative to 8 TeV
=>Discovery channels visible with ~5fb

CMS Integrated Luminosity, pp, 2015, Vs = 13 TeV

Data included from 2015-06-03 08:41 to 2015-11-03 06:25 UTC

I LHC Delivered: 4.22 !
CMS Recorded: 3.81 !

w
0

| Offline Luminosity

w
o

N
ul
T

N
[=)

data analyzed in the following slides

=
w

=
=)

i run I data:
T oo 5.1 fb'in 2011 and 19.7 fb'in 2012

e C 0
4% 40 AN
Date (UTC)

o
3]

Total Integrated Luminosity (b ')

o
o




BSM physics in Higgs sector:

19.7fb" (8 TeV) + 5.1 fb (7 TeV)
T ‘ T T T l T T T :

" CMS — Observed E
iKY’ Ko BRBSM ----Exp.for SMH |[]

® Test the discovered

nggs at 125 GeV:
Is Higgs deviating from SM ?
=> measure Higgs properties

- Exotic decays of the Higgs

- Search for Higgs as decay product
of new particles

-2AInL
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e Search for more Higgs
=> Various BSM models are predicting

more than 1 Higgs:
- Additional EW singlet: h, H

organized here in 3 parts:
-high mass (greater that

125 GeV boson
— 2HDM (as MSSM): H, A, h, H*, H —logv mass (1igh?cer)
- NMSSM (2HD+singlet): —charged

- Higgs triplet models (SM doublet + triplet):
H*, H, H*, H™



Outline:

e Searches for exotic decay of the Higgs:

- Higgs to Invisible
- Lepton Flavour Violating decay
- Higgs to light Higgs

e High mass searches:

-~ high mass scalar resonance
— MSSM neutral Higgs in 1t
- production/decay in association with a Z

e L.ow mass searches:

- h(125) in lighter neutral Higgs
- 2 HDM low mass ain 1t
- NMSSM low mass h in bb

e Charged Higgs searches:
- H**—1v
- H*—cs



Searches for exotic decay of the Higgs:




Higgs to Invisible

e Possible in a wide range of models | OMS-HIG-14-038 |
(for example neutralino in susy models) CMS-HIG-15-0ls |
. . q v 'EPJC 74 (2014) 2980 |
g g . —
wy/z . H L H
w/z
. . . iy 18.9-19.7 fb (8 TeV) + 0-4.9 fb™ (7 TeV)
;%\ 25—  95% CL limits CMS
e Combination of several S [ osemedimi Preliminary
channels tagging the H T F N Expected imit 1o
production: EE 1 5:_ Expected limit (20)
- VBF H(inv.) .
- Z—ll H(inv.) T
- Z—bb H(IHV) - pmmemeeeeps
- Monojet + V(had.)Htagged S e
. Final State: prOdUCtion Combined VBF-tagged | VH-tagged ggH-tagged
tagging + MET
— main background = Z+jets (+ ttbar for Result for mn=125GeV/c?:
Z—>bb) 36% (exp. 30%)

VBF only : 57% (exp. 40%)



Higgs to Invisible +y ]

e In some low scales SUSY models (MSSM with very light gravitino)

Higgs boson allowed to decay in gravitinos and neutralinos
-~ the neutralino decays then in a gravitino + a photon

® 2 cases: 9
- if mn/2 < my; < mn: 1 photon produced T
- if my; < mn/2: 2 photons produced @ | >
e both ZH and ggH production :
are considered _1
s M e ETey)
bw | — Observed
. — 0.6+ Median exp?cted ZHeggH —
e Event selection: D PEEEIE i eanme
- more that 1y with Er>45 GeV/c2 + MET [ Medan expected 2 H=Z 7~ By B <my2 -
- + kinematic cuts | 0.4l _
0.2 ‘_
| | ! | |

| | | | | | | | | | | | | | | | | |
O 20 40 60 80 100 120
7(? mass [GeV]




Lepton flavour violating decay:

e forbidden in SM but allowed by many BSM models
- Higgs doublet, composite Higgs, Randall-Sundrum models

e H—em,, H%etu

analyses similar to SM H—1t but
different kinematic

° H%u’th, H%p’te

1

1i

PAS HIG- 14040
Li

iﬂ

— CMS Preliminary 19.7 fo" (8 TeV)
CMS 197fb-1(8TeV) e_[, OJetS ||||||||||||||||||||||||||||||||
L L B L B B L L B B I B w?
ut, 0 Jets » 1.63% (exp.) e * Observed
1‘.332% (exp.) X o ® Observed > 10— — T 19710 (B‘Tevﬁ 1.82% (obs.)
2.04% (obs.) | % Expected ] 8 - CmMs \j LFV H->yux signal (B=0.84%) et,, 1 Jet X Expected
ut , 1 Jet o 8 ) — 1.54% (exp.) X
1.66% (exp) ) [ Expected = 1o SO || xaa. uncertamy 1 0.94% (obs.) Expected = 1o
o S~ | —]
2.38% (ObS-) I:l Expected + 20 _.@ 67 ° Data-Bkgd N eTM, 2 JetS E t d 2
wt_, 2 Jets o i 1.59% (exp.) » xpected + 20
3.77% (exp.) > 1.49% (obs.)
3.84% (obs.) w4 o — —
3 i et,, 0 Jets
wr, 0 Jets £ = 2.71% (exp.) X o
2.34% (exp.) xe o> 2 B 3.92% (obs.)
2.61% (obs.) ‘O = —— — —
! ot = f 1 e, 1 Jet
ut,, 1€ —_ oF . J 2.76% (exp.) >
2.07% (exp.) e o - —e— 3.00% (obs.)
2.22% (obs.) (B - :% B - —
., 2 Jets = “Ip-value of the excess = 0.01 O 2o w
22;; Ee)t;p.; X e (mh: 125GeV) N 2.88% (obs.)
.68% (obs. o . - v
. — Het observed Iimit on
—W 0.75% (exp.) | 4
0.75% (exp.) X e M(ut) | [GeV] 0.69% (obs.) BQHQCT)=O.7%
1.51% (obs.) : | | | | co Lo b by b by g 1

O 2 4 6 8 10 12 14

o 2 4 6 8 10
95% CL limit on B(H—eT), %

95% CL limit on B(H—ur), %

observed limit on B(H—u1)=1.51% (exp. 0.75)
best fit fraction B(H—u1)=0.84+0.39-0.37 %

observed limit on
B(H—eun)=0.036%

e H—ecu



Lepton flavour violating decay:

e constraints on Yukawa couplings:

|
1 |

| PLB 749 (2015) 337 |

PAS-HIG-14-040

1 CMS 19.7 fb™ (8 TeV) CMS Preliminary 19.7 fb” (8 TeV) CMS preliminary 19.7 fb" (8 TeV)
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Naturalness limit: y;y; < mm/v?
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High mass searches:
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I'y [GeV]

Search of a high mass scalar X—yy

e SM H—vyy adapted for the high mass searches | arxiv:1506.02501 |

e model independent analysis:
— Inclusive search for a yy resonance above the background continuum
— limit on oB(X—vyy) versus mx and I'x

e Interpretations:

!i

- : — 2HDM:
Spln O Spln O, FX = 0.1 GeV (assuming that H is degenerated

1071 @ TeV) in mass with A)
_I T | L | L 1T 1T | L | 1T 1T | L | T I_
f All classes combined . 19.7 fb (8 TeV)

CMS 19.7 o™ (8 TeV)

T T T T
80 [~ All classes combined - Observed -

L —— 0.002 pb -
70F P

- —-0.003 pb ™ 102
60 --- 0.004 pb =
- - 0.010 pb

- CMS I',= 0.1 GeV; spin-0

o
a
(3‘ : : :

el o = """"""""""""""""""""""""""""""""""""" —— Observed E Type | 2HDM; A — v vy
>—

i

X

m

o]

mj, = 300 GeV; m, = 300 GeV

tan

F--1 Expected = 1o
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- --- Expected = 20

....... NLO expected

------- NLO expected + 1o

3_._ ................ ................... NLO expected +20
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e also interpretation for spin II models (Randall—Sundrum) sl



Search of a high mass scalar decaying in VV

e Combination of several VV final | JHEP 10 (2015) 144 ﬂ
States 10° +C|V!SI up to 5.1Ifb'l1 (7 TeV) + up 0 19.7 ftla'1 (8 Tev) b% 10§ — Obsérved | | 3
— H%WW% 212\,, H%WW%IV qq b% ? l— Combincl.d ---l Combined (lexp. 1 20) E E E"" Expected “‘__—_—_‘-_--_
- H—Z7Z7Z—4l, H—>ZZ—2l2v T S B B N 2
o E - 7
H—Z77—2] 21, H=Z7Z— 2l 2q =R S 210
. . . = 10 §_ —ZZ — 2(2q - %% 1
e Interpretation for a SM like Higgs = 1 =~ —3 ° "=
oo I 10
boson -
= exclusion of masses from 145 up to 1o~ BN s :
1TeV 1o MR H—>ZZ -
N R . 10—2 P I T T T T AT T st e T TS R
e BSM interpretation: EW singlet 200 40000080 L 20 A0 e B
mixing with the SM Higgs N CMS upto5.1 b (7 TeV) + upto 19.7 fb (8 TeV)
- 2 neutral Higgs o r —_Obs., B,gy =0.0 -—EXp., B ey = 0.0 &
- C=SFtoSM coupling for the 125GeV  °°[" | Zoud 5imZos e smmzas (i |-
Higgs B G FETyy (Bu=05) T T Ty Gl
C’= the one for the heavy one A%t A

Briew = non SM decay mode branching
fraction
— Then:
4 l,l, = C,2(1'Brnew)
> I'=Tsu R C' / (1-Brnew) 0 200 300 400 500 600 700 1000
— focuson C2< (1 - Braew) m,, [GeV]




| HIG-13-082 |
| arXiv:1510.01181 (
| PLB 749 (2015) 560 |

Search of X—hh

|

e Tiny h—=hh SM cross-section but can be signature

for radion, KK or RS graviton

e 3 channels are used:
— hh—bbbb, hh—bbtt (large branching fraction of h—bb and h—11)

— hh—=Dbbyy (h—yy small but benetfits of the clear myy resonance)
® FitS Of Myy and Myyjj or Mbbbb, 10 .17;9'1.9'7,""1.(8T.e")

€ " E cms _ 3
. o o S - S CMS-PAS-HIG-13-032 (yybb) =
— —  Prel -]
kinematic fits of Mpb and Mrct0 £ | fmm, 0 T Clmeroroneom sno
G H ° L , CMS-PAS-HIG-13-025 (multileptons and photons)
125 c \’ lggS P10 = A\ _____ radion Ag=1TeV  WED: gg— X, kL=35 =
Z - N R radion A=3TeV }BR(X-’ HH)=.25, no r/H mixing B
CMS Preliminary L =19.7 fb’ Vs =8 TeV & - . -
§ - WED: kI = 35, k/Mpl = 0.1, elementary top, no r/H mixing T B ]
- B — radion (Ag = 3 TeV) ---e--- Observed 95% upper limit ol = — Observed 3
2 1 02 - . L. o — -
Q = —radion (Ag=1TeV) .. Expected 95% upper limit 1 - ---- Expected 7
> - ---- RS1 KK-graviton Expected limit = 10 put - .
1 - -«== Bulk KK-graviton Expected limit + 2 ¢ 8 B 1
% 10 E10°E E
0 = _ = ]
< T O T i
o 1 P ~..
m E 8 1 8 — | | I 1 | ! I 1 1 1 ] | 1 | | 1 1 1 | 1 | | I 1 —
X - 00 400 600 800 1000 1200 1 6100
< spin-
o -
RS- I .
5 ; '
1 0'2 1 ¥ 1| | I I | | I I | | 1 1 |7~ | I I | | I I | | I I | | I I | | I I | | 1

300 400 500 600 700 800 900 1000 1100
m, (GeV)



MSSM ®-1T

e Production = gg® and bbar®

e Combine TeTy, TITh, ThTh and T,T, channels

- branching fraction of the neutral scalars (®) in Tt varies from 5 to 10% in the (ma,tanf3)
phase space probed by this analysis

e Event categories using multiplicity of b jets and pr of ™ enhance sensitivity
e Interpretation in MSSM (ma tanf) parameter space with Msusy = 1 TeV in

different scenarios:
- Mpg™ax, Myg™d# Jight-stop, light-stau, T-phobic

CMS Preliminary, h,H,A—t, 19.7 fb™ (8 TeV) + 4.9 fb™' (7 TeV)
60 % /'l I 1 1 1 I 1 1 1 I 1 1 1 I 1 1
“\7
S\
L1 [cLymssM,sM)<0.05:
50H
>l | —— Observed .
%l i
__/ 72 B Expected e
40 L + 10 Expected -
L -
i :
300 .
v ]
20 -
q’/ -
¥ MSSM m_"** scenario ]
10 Y, 777 mySSM £ 12543 GeV ]
R e T I, LY L i e
200 400 600 800 1000
m, [GeV]

tanp

CMS Preliminary, h,H,A—tt, 19.7 fb™ (8 TeV) + 4.9 fb™ (7 TeV)
50 _l ] I ] ] ] I ] ] ] I ] ] ] I ] " T
E i SIS SIS IS SIS % /;/ //7’///// :
45F [oo (MSSM,SM)<0.05: S
et , .05: E
40 — / — Observed —:
35 :_ """ Expected _:
30 E / + 1o Expected E
Y E
20F =
15 -
7 MSSM Tt-phobic scenario o
=  mVSSM 3£ 125.3 GeV
I I I

| HIG-14-029 |

400

600

I800I I .1000
m, [GeV]

e Also Model-independent limits: exclude o x BR(tt) > 20(6) pb @ me =

90 GeV down to 10(8) b @ 1 TeV for ggH (bbH).



' Phys. Lett. B 748 (2015) 221 1‘

Pseudo-Scalar DecayinZ + h " arXivils100118L

e 2HDM at low tan 3

e A—>7Z+h (Z—ee, uy, vv), (h—>bb, t1)

e dominant for 220 GeV < ma < 2m; (ttbar decay not
possible)

e search for a resonance in mupb/ M

e dominant production is gg—A, narrow width
approximation (I'a/ma < O(1%))

| ——

A — Zh —¢ebb L=19.7 b (8 TeV )
3 JOF T |—)| T |—I LA Y I O L L L L B [T T T T ] 11T |( T 1 _) A—Zh—lhr 197 fb ! (8 TeV)
= 60— CMS — 3 60 [ T T T T T T T T T T T
3 50- 95% CL limits s [ CMS Expected limit |
2 40 — ob T —e-- Ile ]
¥ served 5 5 ; w i
T 00— _/\ Expected o S0 " e llet, |
- Expected * 10 _,T: r --o-- It T ]
N 20 -4 — N - h”"h E
NS N Expected * 20 ' a0l B e Ilurh .
< < r --e-- Combined .
@ 10— SRR L | i
b — ‘é 30— O W ey T oo ]
B kot [ __9--p---® g ‘
i c f:-""" - ”::=-i..:=:__ MR
..... O 20g- @i O
=N L e = B e L@@
__________ g [ g S o .
__________ | _ @
2 EI) 10‘.,-0-,-,--Q,--,,-,,___,.,_,__,,';._;‘ - e ( J
2 [ : T 0ee--
g L
1 __ __ 0 i L L I L L L L l L L L L
0.8 ol v v e v v v v b v o b v v v b b v by A 250 300
250 300 350 400 450 500 550 600
m, [GeV] m, (GeV)



Pseudo-Scalare Decayin Z + h

e interpretation in 2HDM scenarios:

A—Z+h (h—bb) A—Z+h (h—=11)

A—Zh—€ebb L=19.7 fb" (8 TeV) i 2HDM type-ll, m = m,, = 300 GeV
lan) 1 T 1 T 772 I I e ’ A H
S [ CMS : 95% CL Excluded:
e
i | Observed . + 1o Expected
----- Expected . + 20 Expected
10 = CMS HohhobbretA—zholice 197 fo (8 TeV)
C _ o 10 T rrrrJ 1
- i =
i | S 9
_ S 8
95% CL limits 7 2
1= Observed 77 ’
- 2 Excluded region | | 7
- Expected AV
- W Expectedt1ic 77 7~ 6
- Expected*2c ||
Type-ll 2HDM || 5
10—1 R R B R R 72 1| .5,//.5,5
-1 -0.5 0 0.5 1 4
cos(p-a.)
3
limite al duced £ 2
imite also produced for 1
type-1 2HDM '
-1.0 0.0 0.5 1.0
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H-ZA, A—ZH

e 2 HDM with non degenerated A and H {S‘MCS yYepa——
- mh=125GeV, my:=max(mu, ma) e
e 2 channels considered:

— llbb (most sensitive) and lltt

limit on mg vs ma
for cos(f—a)=0.01, tanp=1.5

|

limit on tanf vs cos(f—a)
. for mu =350GeV,ma =150GeV

CMS Freiiminar 19.8 b (8 TeV)
§1 000 Y ( 2 105 |:|_: CMS Preliminary 19.8 fb-1 (8 TeV)
() 77 @) o 10 . S ——
g 900 I \\ § .......
E:I: _ 104 8 ........
800 = 0 I S S
i = RS NS S U
0 10° 2 Cobsbd
600 3
7/, 0
& O
500 /%@\%‘/ 10° 1| -
400 B R
10 L RO R LDOUOUODODODODANXGS
300 I N SN R NN TR 7 Ny S
200 ;
- ” 7 1 e e 0.1 ........................................................
100 ~ ~ --- Exp. Excl.
Oj’%%%f/ Ll I_Iogbsl IEXICI'l T 10_1 10-1 ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ]
0 200 400 600 800 1000 -1 -0.5 0 0.5 1

M, (GeV)
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Low mass searches:
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H(125) Decays in Ligher Neutral Bosons

e the H(125) can decay in lighter scalar bosons: H—a/h

- search for lighter scalar boson with low mass (~10 GeV)
= expected to be boosted

e 2 searches with a/h —1t [
| arXiv:1510.06534 |

well separated 2
same-si , v @g :
-sign muons .

S e —trigger events with double
muon paths

m . PAS-HIG-14-022 |

—trigger gv}?nts asingle I —search for 2 same-sign
muon with pr>25GeV/c i muons
To HPS . 1 Lorentz-boosted @1 states
ffffff o _1,+1X (Hadron + Strip tau o’

—-search a track of opposite

) sign nearby each muon.
19.7 fb™ (8 TeV
) 19.7 o™ (8 TeV) = 20— 19710 (8 TeV)
:}510 - CMs £ 18 CMS J
~  Preliminary — Observed Al ]
% 10° = E 16* —e— Observed ]
% = --- Expected c 145 Expected 7
- o - -
= . . . — | +1o Expected |
2L = 12
% 10 5 Low and high M_combination +10 Exp. E T +20 Expected -
C —
g 10 +2 o Exp. @)
= S 32
E F o
— 1 E
S :
o L
g 10-1 3 | | | [ |
4 6 8 10 12 14 16




Light Pseudo-Scalar in Association With a bbar Pair

e production of a light pseudo-scalar A associated with a bbar
pair in a Type II 2 HDM context

e A—11:3 finals states considered
— eTh, UTh and pe

’g arXiv:1811.036

10 |

10° CMS 19.7 fb! (8 TeV)
— ) ) ) | ) ) ) ) | ) ) ) =
Qo
2 E . et uT,eu —e— Observed
= h™ Expected
by [ ]+ 1o Expected
1° . d . d- -b . . i . ** [ ]+ 20 Expected"
1mit extracted using mtt distribution: z_,| ~-- - .o
— X — . . =
S _ 19.7 fo” (8 TeV S e I1?.I7f|b'1l(§'|:e\ll) ~ - . o — -
- ===+ A—>tr (M=35 GeV) 1 '
8 12: CMS 8 CMS —¢—2b eeeee d35 i g
~ = ~ 60 - \6
@ A0f T A (m=35 GeV) ) Mth Jzow ; 3
c | —¢- Observed c 50 0« - o
o [ o ]
Ii sk |:|Z—>n R S Lﬁ - Electroweak : °\°
[ [« m 40 $] [ ocomuttijet Y
6 -_ -Electroweak D Bkg. uncertainty E
[ ) 30 -
- [ aco e e== Wrong-signYukawa coupling -
AaC T 20 SM-like Yukawa coupling )
2: 10 | |
ik Yolines= 1 40 60 80
0 10 20 30 40 50 200
m, [GeV]
m_ [GeV] m,, [GeV]
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Light Neutral Higgs in SUSY Cascades.

e In NMSSM context
- search of a light neutral Higgs boson (h1)

produced in SUSY cascadeas

b

ZO

e consider h1 decay in bbar
— fit on mpyp

e NMSSM “P4” benchmark

- h2 =h(125 GeV), h1 is mostly singlet i.e.
suppressed couplings to V

e Interpretations:

-~ Model independent limits on resonant
production

- MMSSM interpretation in 2 scenarios:

e M3 =Mq=1TeV — fully excluded

e decoupled-squarks: vary M1, M2, M3

] “HIG- 14-C * B

CMS Pre/lm/nary 19.7 fb’ (8 TeV)
[rTrrrprrTT | |||||||| |||||||||||||||_

A6 e NMSSM P4 (theory) =

o)
o 0
. —e— observed upper 95% CL limit ]
oc 0.14_— o _ -
m [ — expected upper 95% CL limit NMSSM .
X 012 expected upper 95% CL limit (o) -
©

expected upper 95% CL limit (20)

-------------
--------
----------
.
.
.
“uy
LT
................
,,,,,,
----------

IIIIIIII |IIII|IIII|IIII|IIIIIIII
9}0 40 50 60 70 80 90 100

m, (GeV)
1300Cl\/lS Prellm/nary 19.7 fb (8 TeV)

— T T T | T T 17T | IIIIIIII | T T 17T | T T T | T T 17T

> ! M, = 350 Gey, M, = 600 GeV -
Q) L —e— observed 95% CL limit _'

< 1200

Em - — expected 95% CL limit i
11005 expected 95% CL limit (1o)
expected 95% CL limit (20) ]
1000— —
900~ —




Charged Higgs searches:
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H+-—)Tv, H+-—)tb 'l aPXiV:iBO8.07774

e Two productions modes depending of mu*.

if my*- > my trough direct
production:

if mp* < m: trough ttbar production:

H*—1tVv:
H*—tb

Final state considered:
H*—1"ve h + jets, wn, i
H*—tb. u'th i, 1+jets

19.7 0™ (8 TeV)

: CMS pp — tb)H', H* — ttv,

T, +jets final state

Final state considered:
Th + jets

19.7 b7 (8 TeV)

T +|ets flnal state

—u=— Observed
= Expected median = 1o
Expected median + 2¢

—a— Observed
s Expected median = 1o
--------- Expected median = 2¢

no theoretical calculation for
160-180 GeV transition

105660 100 110 120 130 140 150 160 1020
m,- [GeV] 200 250 300 350 400 450 500 550 600

m,- [GeV]

95% CL limit on B,_, 4+,xBy_..,
95% CL limit on o,.xB,;:_,., [pb]
S}

Hugues BRUN Search of BSM physics in Higgs sector with CMS detector



H"—1v, H"—tb

Interpretation of the result in various benchmark scenarios:
updated mp™2x, mp™ed+ mymed- Jight stop, light stau, tau-phobic, and low-Mgu

. 19.7 fb (8 TeV)
19.7 b (8 TeV) o oS
@ T T T ‘ L T 1T L L ‘ T 1T ‘// \/\ { |
% i CMS 7 % ]
° . . + | pp — Yb)H"
11' I Ilts ln tan ﬁ t - HbD H'—t*v, final states:
- H'>t*v,, 1 +ets final state +Th+jft_s
° MSSM updated m™ » H I—>tbt final stlaltes:
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Search of BSM physics in Higgs sector with CMS detector



Final state:
isolated lepton

4 >= 4 jets
+large MET

e assumption of BR(cs)=100%
e tt fully reconstructed thanks to

kinematic fits
- relaxed constraint on mjj to match both
W (background) and H* mass
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Conclusion:

e Large number of models tested — no sign of new physics yet:

- Some models starting to be excluded
- Many model starting to be tested (NMSSM)
- Invisible decays of neutral Higgs probing O(30%) BR

e Run I data reaching O(fb) sensitivity on model independent limits on
oxBR in many channels

e A lot of CMS run I results not presented in this talk
- full list of results available here

e Starting to analyze run II data
- Expand coverage of Run I with more low mass searches

- Increase combined approach between exotica/SUSY/diboson searches and Higgs
interpretations

Stay Tuned !


https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsHIG

