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Introduction

There 1s a H (12)5), all the measured properties consistent

with the SM. Why bother?

Short answer: the SM 1s not perfect

A lot of BSM models, some come with the solution by extending the Higgs
sector

Additional singlet = one more Higgs boson

Additional doublets = 5 Higgs bosons (h, H, A, Hi): 2HDM

+

Additional singlet+doublet = 7 Higgs bosons (h; o3, a; 9, H ): NMSSM

Additional triplets ...



Run?2 Higgs searches so far

Luminosity used in each analysis (fb™!)

CMS ATLAS

' >30fb"  13-15fb 2-3 fb-"
preiy -
oo CMS  ATLAS
X~ hh bbyy 2.7 3.2
bbbb 23 133 H/A-TT 12.9 13.3
YYWW 13.3 H~bb 2.69
llqq 12.9 13.3 TV 12.9 14.7
X 22 i 129 133 o o 14.7
livv 2.3 13.3 WZ 15.2
e 23 120 A-Zh (Ivv)bb 3.2
X—WW  Ivaq 129 132 H>zA lIbb 23
q999 - 15.5 h—aa e 2.8
qqy 12.9 3.2
X— yy 12.9 15.4 Most of them model independent

Some specific to 2HDM/NMSSM

X: general resonances including H 3



Searches, and then?

Runl example:
interpretation with a specific 2HDM model: hMSSM

% CMS-PAS-HIG-16-007
X— hh
H/A-TT
H—bb
X— 2Z H*
- Observed exclusion 95% CL
% Expected exclusion 95% CL A_’Zh
:: : : : } Model not strictly applicable
_’
X— WW || h(125) (HIG-15-002) H>ZA
: : | AMH - bb (arXiv:1506.08329) h—aa
‘ QQ AM/h = pu (arXivi1508.01437)
AT | [ ] AHM =t (HIG-14-029) O+
X— Zy ' %? ] H hh (0w /A = 20 ()
1 (arXiv:1510.01181)
'1'? H — hh (bbyy) (HIG-13-032)
I || | H— WW/ZZ (arXiv:1504.00936)
X— yy 1 ' ' DR
130 200 300 400 500 600

1000
m, [GeV]

Each search covers quite different phase space



Run?2 Higgs searches so far

I will focus on a subset of analyses

CMS ATLAS

PbWW - L. Morvaj: Diboson searches, 18/05
bbrT H. Fox: Results on di-Higgs with ATLAS, 17/05
X= hh bbyy 2.7 3.2 D. M. Morse: Results on di-Higgs with CMS, 17/05
bbbb 2.3 13.3
yYWW 13.3 CMS ATLAS
12.9 13.3 12.9 13.3
12.9 13.3 H_bb ZaiE
213 13.3 H= TV 12.9 14.7
2.3 13.2 tb 14.7
lvaq 12.9 13.2 wZ 15.2
4999 - 15.5 A—Zh (I/vv)bb 3.2
X— Zy lly 12.9 13.3 H—ZA libb 2.3
qqy 12.9 3.2 h—aa MMMM 2.8
X— yy 12.9 15.4 D= 1M 12.9 13.9

S. Mukherjee: High mass searches, 18/05



Searches for X— HH

Predicted by: MSSM/2HDM, EW singlet

X: spin0 scalar, narrow width assumption
—10°F
2 [13TeV ATLAS = CMS
T 10°f BODD  coneariche pion et
L . >/|\< - bbyy CON_F-2031%-004 PAS HIG.16-092
OW mass region - _,
g. . 1\ 10%E WWyy conro16071
bbyy most sensitive 2 [ s
\b/ = beV PAS-HIG-17-006
CC) 10° 2 bbrr PAS-HIgig7-002
= f
— 10°E : :
O f High mass region
> [ bbbb most sensitive
o 1O§ — Obs. -- Exp.
: ] ] ] ] ] ] ] | ] ] ] ]
300 500 1000 3000 5000
butspectvery simir sty o wo spn mpotresss. My [GEV]

No significant excess ;



X— VYV searches

¢ Most BSM models allow X—=VV decay
* Such searches usually look for

« goH and VBI : XVV coupling — VBF production

 spin0 scalar, narrow or wide: interference with SM background and H(125)

s X BR(H=ZZ)[pb]

95% limit on o

AR R R R LR AR RN RARRS RARRN
- ATLAS — = [lll expected -
| ety aosnt  --—mwaeeced | All final states matter, results from Runl
10 - ‘ ’ -..- llvv expected 3 ?
- e Combined expected
—— Combined observed | ° X%ZZ ® X%WW.
AU [ 10 *
15_ “\;‘-.," [ ]=+20 _E
- \:::E]ur. Phys. J. CG76 (2016) 455 < 500 GGVI 4€ < 500 G@Vi 'EV'EV
10'F = — ]
: SEo————__ 1 500-600 GeV: 2€2v, 2¢2q > 500 GeV: £vqq
102 oF >600 GeV 2£2q
- H—=ZZ—llll+llvv+llgg+vvqq ]
ool b ||||||||||||||||||||||||||||||_

| |
200 300 400 500 600 700 800 9001000
my [GeV] 7


http://link.springer.com/article/10.1007/JHEP01(2016)032

X— VYV searches

¢ Most BSM models allow X—=VV decay
* Such searches usually look for

« goH and VBI : XVV coupling — VBF production

 spin0 scalar, narrow or wide: interference with SM background and H(125)

CMS wpt05.1 1" (7 TeV) + upto 19.7 1 (8 TeV)

& F  Observed  —— H > WW —>2/2v—H > WW — /vqq

é’ o : All final states matter, results from Runl

S . X—77: . X—>WW:

) <500 GeV: 44 < 500 GeV: fvtv
500-600 GeV: 282v, 242q > 500 GeV: vqq
>600 GeV 2£2q

200 400 600 800 1000
m, [GeV] JHEP 10 (2015) 144

H—-2Z - 2/2t
H—2Z —2/2q H—-2Z -2/2v —H —>2Z — 4/


http://link.springer.com/article/10.1007/JHEP01(2016)032

X— /27— 44 (e

2 categories: ggH and VBF

» Parameterized signal shape for mx and I'x

* my4y as observable

ATLAS

Z.-mass constraint on both €€ pairs

CMS

High-mass region selection optimization

Parameterization of any (mx, I'x) from ggH/VBF
with X, H(125) and background interference

LHC HIGGS XS WG 2016

1 O I T I T T T T I T T T T T I T T T T I T T T T I T T T
MCFM+JHUGen+HNNLO —— X(450), I'=46.8 GeV
LHC, f 13 TeV H(125), I'=0.0041 GeV
1E g2t  — bkg gg—2£2¢'
— = X(450)+H(125)+I
> — . 450 +bkg+|
s |
3z 10°
£ -
B 10° &
© =
10 E-
1 0'5 _I I 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1
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m,, [GeV]
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CMS-PAS-HIG-16-033

ATLAS-CONF-2016-079

)

_II|IIII|IIII|IIII|IIII|IIII|IIII|I
B . ® Data
- * Bl Zz

H— 27" 4l B Z+jets, tt

13 TeV, 14.8 fb™ tt+V, VVV

7 Uncertainty

o <
= NN
1 111 | 1 111 | 1 111 | 1 111 | 1 111 | 1111 | 1 111 | 1 11 17

100 200 300 400 500 600 700
m, [GeV]

12.9 fo' (13 TeV)
1 1 1 1

CMS Preliminary
1

e Data
[ ] H(125)
] qq—2Z, Zy*
BN 9977, Zy*
B Z+X
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m,, (GeV)
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X— /27— 44 (e

2 categories: ggH and VBF

» Parameterized signal shape for mx and I'x

* my4y as observable

ATLAS
Z.-mass constraint on both €€ pairs

CMS

High-mass region selection optimization

Parameterization of any (mx, I'x) from ggH/VBF

with X, H(125) and background interference

02— [T T T T
e
— MCFM+JHUGen
0.15 K
:%gi—ggZZ

X-H interference
...... X-ggZZ interference
------ X- ggZZ + X- H interference

ZZMass

1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1
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CMS-PAS-HIG-16-033
ATLAS-CONF-2016-079

)

_II|IIII|IIII|IIII|IIII|IIII|IIII|I
- . ¢ Data
- ATLAS Preliminary — e (m, =125 GeV)
T 77 s 2z

H A A B Z+jets, tt

13 TeV, 14.8 fb™ tt+V, VVV

7 Uncertainty

o <
» = NN
1 111 | 1 111 | 1 111 | 1 111 | 1 111 | 1111 | 1 111 | 1 11 17

100 200 300 400 500 600 700
m, [GeV]
CM§ Plrelilrinary . 12.? fo™! |(13TIeV)
e Data
] H(125)
’ ] q9—Z2Z, Zy*
BN 99727, Zy*

I Z+X

400 500 600 800
m,, (GeV)
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CMS-PAS-HIG-16-033
ATLAS-CONF-2016-079

X— 77— 44 (e,n)

» No significant excess, ggH and VBF cross section limait

o ATLAS: width 0% — 10%, CMS: width 0 — 40 GeV

» Similar sensitivity in ATLAS and GMS

s [ I i i i i i i ] CMS Preliminary 12.9 b7 (13 TeV)

= i 2 fge=1 I  Expected Observed, 95% C

q i ATLAS Preliminary - Observed CLS I|m|t 1 ; 102 _—VBF o - r =‘ O ‘ .pi 1 Std _ - ’ R

1 13 TeV, 14.8 fio’ o < - B —

N | sn Expected CL, limit ! - ===+ 2 std. .

N 10 NWA s B = -

t - .Ex ected + 10 . N i I'=2Gev - i

o [ peeted = ] N . r=10Gev - — o

% - Expected + 2 o = X 10 . T'=40GeV — ]

X — - 1\ E R e o ;

b“>J - . g - E

c @} ]

a |

£ 15 =

o

X

n

(@)

ol o . :
200 300 400 500 600 700 800 900 1000 130 103 5530

mS [Gev] mX [GeV]

VBF VBF

11



CMS-PAS-HIG-16-033
ATLAS-CONF-2016-079

X—> 77— 4£ (eq)
* No significant excess, ggH and VBF cross section limit

o ATLAS: width 0% — 10%, CMS: width 0 — 40 GeV

e Similar sensitivity in ATLAS and CMS

95% CL limits on o . x BR(S— ZZ — 4I) [fb]

| | | | | | | _ | | | | | CMS Preliminary 12.9 fb™ (13 TeV)
L o i % i ] 2 E Expected iObserved, 95% CL§
| ATLAS Preliminary ~ — Observed CL, limit | == ATLAS Preliminary — Observed CL. limit = [ 4 r=0 s 1 std. — .
13 TeV, 14.8 fb ? - 1 s . N | (HIG-16-033) --ox 2 std. .
e Expected CL limit N 137eV, 148007 . Expected CL, limit N = [=2Gev - _ =
10 NWA u 4 N 4L LWA10% P s M| t 10E n=10Gey - — E
C E ted = 1 c < - I =40 GeV --- — =
Xpecte o "TJ . Expected = 10 ) N 2&;% 6050 L=0GeV --- — 1
I:l Expected + 2 ¢ o |:| Expected = 2 ¢ o [ ) |
X g 15 =
= o ' e
o ]
c
< ]
2 107 E
E g
3 C
s -
o\° -
& 102 S
1021 | | | | | | l 10! | | | | | - . . SRR RCtl S Ot St St R
200 300 400 500 600 700 800 900 1000 400 500 600 700 800 900 100 130 500 1000 2000 2500

mg [GeV] mg [GeV] m, [GeV]

ggH ggH ooH+VBF
tver floated 15



Events / 50 GeV

Events / GeV

I L L L L

ATLAS Preliminary + Data

V5=13TeV, 132 b~ 1 H1.6TeV (10 fb)
C Z+jets 3

H—ZZ — tiqq

. i [ SM Diboson
Merged high-purity SR, ggF

[ Top Quarks
vz, Stat.@Syst. Uncert. 3
= = Pre-fit background

merged

1071 by, E
™ B bonn
1072 I >3 -
° m _
1074,. L M M L ...l/l///
— 1 T T 1 1 - T - - - - 7
S Y S —-—— j- A
o -
5 1ops ( //':%///,‘4@’?}7%//%////
[
K U i
Tk A el it el el il
500 1000 1500 2000 2500
m(etJ) [GeV]
129fb (13T V)
103 E‘ T T T I T T T T T I e E
- CMS Untagged, merged -
G 3
: ey merg ed ; QD:La (750)—2Z :
21 ' ------------ VBFTJIM;AWA(eoO)azz
10 E . 0o : [ Z+jets
- B, [t
- B 2z Wz, ww
10 21 T S e 17 L Bkgd. estimation («
1
-1
1077500 1000 1500 2000
M., [GeV]
g 3 '
L
Z o0
g |
© . . L
2 3500 1000 1500 2000

M., [GeV]

3000

X— /77— 2€2q

 (ategorization

CMS-PAS-HIG-16-034
ATLAS-CGONF-2016-082

* resolved/merged jet: high mass boost topology

* b-tag/non-tag: large Z— bb branching ratio

 VBF/geH: probe production

« /. mass constraint: improve resolution

e [.ook for narrow scalar

12.9fb™ (13 TeV)
Lr) 0_25 TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TT I.I | TTTT | TTTT | TTTT
o - CMS All categories, resolved jets |
o L Preliminary e Data i
—~ - —ggH_ (750)—ZZ .
w 0.2+ NWA —
= el VBFH,,,,(900)=2Z
C .
D - [ ]Z+jets =
> L 1
- 0.15- Bl ZZ, WZ, WW -
(o)) . . . j
g i __—n Pij ( QX202 |Mzz) ]
© B zj = | L+ AX—202q §
e 0.1~ Px—s2629 (O |Mzz) _
b B =
o = i
< [ ]
0.05 7

S = =i

O Errr e e

0 0.102030405060.70809 1

D, (spin 0)

ATLAS: myzz as observable

CMS: matrix element based
discriminants (MELA) for:

— VBF/ggH category
— signal/Z+jet separation

myyz vs Dz, as observables

13



CMS-PAS-HIG-16-034
ATLAS-CONF-2016-082

X— 77— 242q

* No significant excess

o CMS: total cross section imit, VBF/geH ratio floated

o ATLAS: ggH and VBF cross section limit

129fb (13 TeV)
T

LA N B B L B B B | L LA N B B L B B B | L L 1_I||||||| T T
ATLAS Preliminary —— Observed (CLs) ATLAS Preliminary —— Observed (CLs) - CMS 95/ CL upper Ilmlts spin 0
10 qgq—H—ZZ-llgg Expected (CLs) — 10 gg—H-ZZ—llgq Expected (CLs) — B éPreliminary —— Observed
(s=13Tev, 132" =10 . (s=13Tev, 13277 =10 i N e Expected
[ ]*20 [ ]*20 I = 1 std. deviation
[ ] =2 std. deviation

p—X)xBR(X—ZZ) [pb]
o

p
—
|
N

95% C.L. limit o(qq—H)xBR(H—Z2) [pb]
95% C.L. limit o(gg—H)xBR(H—Z2) [pb]

of

10°% = 10°% =
500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
m,, [GeV m,, [GeV _
y | y | 10 3

1 1 1 11 1 11 1 11 1 | 11 1 ‘ 11 1 1 1 1
06 08 1 12 14 16 18 2
m, [TeV]

VBF ooH coH+VBF

ATLAS also performed ZZ— vvqq search with similar sensitivity at high mass
14



CMS-PAS-HIG-16-001
ATLAS-CONF-2016-056

X— /17— 202V

2
* Modified mras discriminant M2 = (\/ pr(C0)% + M(£6)> + 1/ ERiss? M%> _ (Fr(00) + Emiss)?

ATLAS CMS

More kinematic cuts to reduce backgrounds  Consider EWK singlet model

Consider only narrow width ggH Categories to probe ggH and VBF

CMS Preliminary 2.3fb" (13 TeV)
10°E~ ATLAS Preliminary +Data " non-resonant- i Sy = = =
10t s=13Tev, 183107 mm il FueZets SRR e jeis
10° HMSR ee+uu 22 Stat.+Sys. Other Bkgs ror ee O et -

— ggH(m =300 GeV)
—— ggH(m —600 GeV)
ggH(m =1000 GeV)

102

SN D
LSS RS S A

10

Events/50 GeV

1

107"

102

1073

L I
_d 2: L I B B B B I
o 15F ; //////; '777777;57777:
o 1 WO Y0 I s L Tl vy
S~ Y
[ T SN N B § S M7 777 47
(U . E : : . B E
=) ot R EoToY e 107200 400 600 800 1000 1200 '0 200 400 600 500 1000 7200 107300 400 600 800 1000 1200
O 200 400 600 800 1000 zg(z) 1400 Transvers ss [GeV] ss [GeV] Transverse mass [GeV]
mzZ [GeV] “Transverse mass [GeV] |



x BE(H — ZZ) [fb]

95% Limiton o

CMS-PAS-HIG-16-001
ATLAS-CONF-2016-056

X— 77— 2{2v
* No significant excess

o ATLAS: ggH narrow width limit

o CMS: various EWK singlet scenarios, ggH and VB cross
section limit (interference eftect neglected)

2.3fb" (13 TeV)

1 06 E L | T T T | T T T | T T T | T T T | L | T T T 3 5 2.3 fb-1 (13 TeV) A1 05 t T T | T T i T T T T i
- L. ] §1 O CIIVISI ! I I!’redkl:ted I Elxpec{ed I Otl)serv:ad % é ECMS Pred|lcted EL(pe‘cted Obse|rved E
- ATLAS Prellmlnary — Observed ] <  Preliminary C=10 --C=10 —C=1.0 ] N -Preliminary C=1.0 =rC=1.0 —C=10
5 --- Expected Median N A , s o N - e C=06 ---C=06 —C'=0.6 |
10°E »a_ - = | C'=0.6 C'=0.6 c=06 | 1 -
= Vs=13TeV, 133 b Il Expected =10 1 i3 008 -G08 —C-03 T4 C=03 ---C=03 —C=03
T H—ZZ — Ilvv Expected =2 o ] :TE104 :“ C=01  ---C'=01  —C'=0.1 3 1 10 Sesr R e _§
10*E99F 4 g & ] g
o) 3L
210° 10 107
107 E 10°
- AN AN AN BN SN EN A AN A AN AN I SN AN S AN A A AN BT ] | | | | | | | | N | | | | | L ' L l L 1 1 ‘i' . 1 1 L 'I
300 400 500 600 700 800 900 1000 500 1000 1500 500 1000 1500
M, [GeV] M, [GeV]

m,, [GeV]

ooH ooH VBF
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a.u.

Events

Data/Expected

CMS-PAS-HIG-16-023
ATLAS-CONF-2016-074

X— WW— fviv

0_2 T | T 1T T | T 1T T T | T 1T T | T
. CMS X(300) |
- Simulation ——— X(300)-H interference | L4 e]"l ﬁnal State
0.15 __ X(300)-ggWW interference __
: X(300)-H-ggWW interference : ® ggH, 1 Jﬁt, VBF CategOI'y
- i .
0-1 _ e Modified mv as observable
0.051 _‘ ATLAS: geH category inclusive, not only 0 jet events
: : CMS: interference properly modeled
O 1 | 1 1 | 1 1 | 11 | |11 | 1 1 | 1 1 | 1 1
260 280 300 320 340 360 380 400
M, [GeV]
CMS Preliminary L =2.3/b (13 TeV) S 0 C ATLAS Prelminary 4 Eloverw S
- T Q 10°g Is=13TeV, 13.2 fo" [JogF NwA300 ~ Top E
500~ :?\V/\?"d" :m ] P 104;_ HAWW - eviuy ggF SR [JagF NWA 700 | Wajets _;
BN R : o W
400~ —— My =400 GeV (X10) - ngaoogeV(xmm . W 10° 7 SM(sys @ stat) =
. —¢— Data Systematics - =
- 5 102 _ tt i$$V2 _ |ntl iss |2
300~ miss 2 = 2miss )2 = \/(ET " EF}mSS) |pT i Effrussl
: % mr; = \/(Pll + Ef)2 — (Pu + 1) 10
200 2 N 1
- Ji_l— & °
- » -
- . S
— b * w
- + ‘ P
08 z* R m%/ A - e
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CMS-PAS-HIG-16-023
ATLAS-CONF-2016-074

X— WW— fviv

» No significant excess

o CMS: total cross section limit, VBF/ggH ratio floated, I'x. 0.1 —1 SM I'

» ATLAS: ggH cross section limit 1'x. 0% —15% my. VBF narrow width

23fb (13 TeV) 23fb (13 TeV)
IIIIIIIIIIIIIIII | T TTT T T TT T TTT T TT I T T TT T T 1T T TTT T T TT | T TTT T T TT T TTT T TT I
CMS — Observed CMS — Observed
- Preliminary - Expected - Preliminary - Expected
= 0+1+2 jets [ =0.09 x Ty, [+ 1 5 Expected = 10 F 0+142jets T'= Ty, [ £ 1 o Expected =

—
o
T

D t 2 o Expected D t 2 o Expected

—

<
—
<

95% CL limit on o(X — WW — 212v) [pb]
95% CL limit on o(X — WW — 212v) [pb]

200 300 400 500 600 700 800 9oo1ooo 200 300 400 500 600 700 800 9oo1ooo
M, [GeV] My [GeV]
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95% CL Limit on 6 x BR(H— WW) [pb]

10

107"

CMS-PAS-HIG-16-023
ATLAS-CONF-2016-074

X— WW— fviv

» No significant excess

o CMS: total cross section limit, VBF/ggH ratio floated, I'x. 0.1 —1 SM I'

» ATLAS: ggH cross section limit 1'x. 0% —15% my. VBF narrow width

| | | | | | | | | | | | | | | E
2
3 ATLAS Preliminary —o- Observed (CLs) o
Vs=13TeV, 13.21b" ---- Expected (CLs) 1 Ioa)
H—> WW—> evuv (ggF, NWA) = X
|:| + 20 o)
C
o
N i o
£
_|
—
®)
- _ o\o
Tp]
i ] o
| | | | | | | | | | | | | | |

—_
o

—_
T

—
<

-5~ Obs.5% LWA
--- Exp.5% LWA
—A— Obs. 10% LWA
=== Exp.10% LWA
—o— Obs. 15% LWA

ATLAS Preliminary

Vs=13TeV, 13.2fb"
H— WW— evuv (ggF, LWA)

---- Exp. 15% LWA
3 = 10, 15% LWA —
[] =20, 15% LWA ]

95% CL Limit on 6 x BR(H— WW) [pb]

10 |

107"

: | | T T T T | T T T I |

-o- Observed (CLs)
---- Expected (CLs) ]
R
|:| + 20

ATLAS Preliminary
Vs=13TeV, 132"

H— WW—> evuv (VBF, NWA)
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CMS-PAS-HIG-16-037
ATLAS-CONF-2016-085

H/A — 171

 Particular sensitive to large tanf3 in 2HDM

e Produced mainly by ggH and bbH (depend on tan3)
* b tag/b veto categories
* (e, 1, T;,)Ty, final state
. mq' as observable 7T = \/ mr(ERSS, )" 4 mey (ERSS, 7)° 4+ mr (15, 5%%)”

ATLAS: additional high E, ™ category, fewer bkg
CMS: include ep final state

> % T I T T 1T I T T 1T I T T 1T I T T 1T I T T 1T I T T 1T I T T 1T I 1T I? — Thth no b-tag 12.9 fb-1 (13 TeV)
8 - ATLAS Preliminary —¢— Data ] % 10"F CMS ¢ Observation
_{ m— H/A— e
\103—5 Vs=13TeV, 132" m—GI):)GeV tan =20 5 ) 109-‘ imi [z
" = W= »tan f=20 3 < - Preliminary
= C HA -1 T [ Multi-jet 7 - e I Etectroweak
2 Z—) TT = F I:I QCD
o 10°E b-veto [ = B 6
Lﬁ = [ V_V—>.w +jets 3 §|_ 10 i (R
= [ tt, single top . o L Background uncertainty
10 I Others E Z 10°F
E 3 = h,H,A—tt
= XY Uncertainty 3 © s prmod+
1 e s Pre-fit background - 1 F m:=1 600 GeV, tanp=50
107" 5
1072
o
1 5:!_ I T 1T I T 1T I T 1T I T 1T I T TT I T TT I T TT I 1T I_: m
: 1; koo R et L D

Data/Pred
o

200 300 400 500 600 700 800 9001000

me [GeV]

me (GeV)
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CMS-PAS-HIG-16-037
ATLAS-CONF-2016-085

H/A — 171

No significant excess, interpretation with MSSM models

% 80_ T T T | T T T | T T T | |Ot|) T |(j T T T 12-9 fb_1 (13 Tev)
- ATLAS Preliminar — Opserve clude:
& 70 - H/A — tt, 95 % CK limits =~~~ Expected CMS %g:s:rveld: 16 Expected [ m¥SSV . 125 + 3 GeV
{s=13TeV. <13.3 fo! . 1;0 Prel/m/nary - Expected | = 20 Expected — 748 TeV (HIG-14-029)
mod- 1Te\ =20 60 e g :
60 Mm%, Mgy, =1TeV 2015, 3.2 o (OPs.) % mhmod+ scenall'lo I
50 . mod
50 IMh
40 .
40 4 adjusted SUSY parameters

30

30 to allow myp = 125

20
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Cross section limit and interpretation to MSSM models
ATLAS and CMS 1nterpretation 1n different scenarios
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Summary

- Awide range of searches with Run2 data

from ATLAS and CMS
e Many new devélopﬁient/ techniques
 No significant excess observed so far

e A lot more results to come soon
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max,

mod+,

me = 173.2 GeV,
Msusy = 1000 GeV,
1 =200 GeV,
My = 200 GeV,
X% = 2 Mgysy (FD calculation),

XM — /6 Msysy (RG calculation),
Ap = Ar = Ay,
mg = 1500 GeV,
M;, = 1000 GeV .

my = 173.2 GeV,
Msusy = 1000 GeV,
p =200 GeV,
M, = 200 GeV,

X5 = 1.5 Mgysy (FD calculation),
XMS — 1.6 Msysy (RG calculation),
Ay = Ay = A,
m; = 1500 GeV,
Mj, = 1000 GeV .
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mhmod-
m; = 173.2 GeV,
MSUSY = 1000 GeV,
=200 GeV,
My = 200 GeV,
X% = —1.9 Mgysy (FD calculation),

XM = 2.2 Mgysy (RG calculation),
Ay = A, = A,
mg = 1500 GeV,
Mj, = 1000 GeV .
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95% C.L. limit o(gg—H)xBR(H—ZZ) [pb]
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Event Selection

Exactly one ee or pu pair

pr(e/w) > 30(20) GeV for leading (sub-leading) lepton

Selection High Mass Low Mass
mi — my| <15 GeV
Emiss > 120 GeV > 90 GeV
ARy <1.8
| Ag(PLL, Emiss) | > 2.7
Pt — pll pé <02
>0.4 > 0.7

| AG(ETSS, jets) |

pr(et) > 100 GeV  pr(jet) > 25 GeV

< 0.7 <0.9

Number of b-jets
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