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Collider physics : dll Standard Model consistent
A marvellous & much acclaimed achievement of
modern science

; Can the physics of fundamenta/ scalar fields) help to bridge these two domains ?

Cosmology, astrophysics & : many long-lasting puzzles
astroparticle
+ matter-antimatter asymmetry
+dark matter
- dark energy
+ cosmic inflation
* neutrino masses & oscillations
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e In general, any extension of SIM comes with extra
~ scdlar fields and Higgses

* Extra scalar singlets

e More scalar doublets like in 2 Higgs Doublet Models
(2HDM)

'-_' e Supersymmetry : MSSM, NMSSM...
e Extra scalar triplets

- * Inflaton
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T P8earch strategies T T A
~ + Indirect search through

g h
careful studies of 125 GeV D—
g

EBH boson properties &
deCOIys + sub-dominant production channels : VBF, VH, ttH...

e Direct search from decays
of extra neutral or charged

Higgs(es)

(associated production may also
significantly contribute)



Probe mass scaling of observed h couplings

e General consistency test of
T observed h decay rates in dll
ATLAS Prelminary : channels with respect to SM

Is=7TeV, | Ldt=4.6-4.8"

¥s=8TeV,J.Ldt=20.3fb"
cominedn -y, 2w w56 1 Couplings to fermions (f) and vector bosons (v) scale like :

[e,M]

X Best fit

+ SM

--:Obs. 68% CL
—Obs. 95% CL
-=-Exp. 68% CL
—Exp. 95% CL

linear mass dependence

quadratic madss dependence

Best fit agrees with SM at 5 o
ATLAS-CONF-2014-010

Ellis & You, JHEP 1306 (2013) 103




Could observed h be composite ?

e Minimal Composite Higgs Models - Scaling factors times SM couplings

T T T T I T T T T | T T T
ATLAS Preliminary
Vs=7TeV, [Ldt = 4.6-4.8 fb"

MCHMY - k=k =k,=V1—¢, with e=v*/f’

+ SM X Best fit

] — Obs. 68% CL -~ Obs. 95% CL
\s=8TeV, det =20.31b"

f is the h compositeness scale
SM: £ - o , e=0

Combined h—> 17,22 WW*ttob ~ EXP-68% CL =7 Exp. 95% CL

£>710Gev or 0<e<0.12@95 CL

MCHM5 : k=+v1—¢, and kf:lI—\/%E

£>640GeV or 0<e<0.15@95CL
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ATLAS-CONF-20I4-010

K. Agashe et al,, Nucl Phys. B719 (2005) 165

R. Contino, Phys. Rev. D75 (2007) 0550l

M.S. Carena et al. Phys. Rev. D76 (2007) 035006
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Extra EW scalar singlet in data ?

* Assume the addition of a scalar singlet that mixes with doublet state
after 5SB to produce two neutral Higgses : h & H

e Assume both couple to £ and V in a similar way as SM but with a
strength reduced by K & K" scale factors, for h & H respectively

AN TS

BI:{H,new

— K+k?=1
ATLAS Preliminary EW singlet
\s =7 TeV: [Ldt = 4.6-4.8 fb" Obs. 95% CL d .
\s =8 TeV: [Ldt = 20.3 fb” - - == Exp.95% CL K'=w,  signdl strength of h
Combined h — vy,ZZ* WW* tt,bb — = SM
1 = 3 T T T T T W '2
09;_ “:‘-f*:t?:: A AP ; k == 1 = Mh
0.8F | e
= (I O (PR R _ = )2 o
82_ | AR ST 3 w,=k*(1- BRH,W\,W) signadl strength of H _Jﬁ
= N S S S A = r
0.5 |\ © S B R A E
8-;‘ :|;; AR e e branching ratioof all new non-SM Kinematically- j
ooEl AN IR SRR TR o 1 dllowed channels that open when m,, inCredses
E AN\ EAE Ry o e \owEe\ A o =Y AR
E LN 1 4 I 'y T\ AN AN S\ 1\ =~ AN =\ oflobc— s
0% 0.2 0.4 0.6 0.8 1 SM:k'=0=p,
allowed region Hy 7
ATLAS-CONF-2014-010 T Binoth & J. van der Bij Z. Phys. C75 (1997) 17 /
LHC Higgs X5 WG, arxiv : 1307.1347[hep-ph] R. Schabinger & J.D. Wells, Phys. Rev. D 72 (2005) 093007 v
A. Hill & J van der Bij, Phys. Rev. D36 B. Patt & F. Wilczek, arxiv : hep-ph/0605(83

M. Veltman & F. Yndurain, Nucl. Phys. B325 (1989) | G.M. Pruna & T. Robeus, arxiv : 1303.1150 [hep-ph]
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Extra EW scalar singlet in data ?

Similar limits were obtained with CMS in direct & indirect searches

H>2zzZ >212y H-> WW - Iv qq
~ Y polteaty, fout IO | Ex S8, (e TV ] Lo 9000 . Higgs mass. 600 GoV____CMS Proliminary. 19.3 fo” at {5=8ToV. o+,
f; i s09f
5 0.8}
S otp
72 -
A E 0.8F
! £ o i
F_, d 04-_ : CME "ASJ_’{Fﬂ 12.005
- > - A 4
s 0.3 p #
et © /" indirect limit
0.2 from 25| GeV 4
i 0.1 L ,;— i nggs bason |
- Expectad + 20 | Expected D Observed
- | | I L | L L L L | i MR L MR . il
%200 400 600 500 1000 = 0.1 02 03 04 0.5 F
Higgs boson mass [GeV] BRoew /
. Cidk? CMS-PAS-HIG-13-0l4 CMS-PAS-HIG-13-008 l
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SHDM remmder

e 3 initial degrees of freedom

— 3 eaten by W 's and Z,

— 3 neutral Higgses and 2 charged ones (H*, H)
e CP conservation and Paschos-Glashow-Weinberg condition :

— 2 CP-even neutrals - h & H, | CP-odd neutral A, H* H

— 4 Higgs masses, tan @ =v /v , o1 h & H mixing angle

2 2048 2 2

— vi+y2=vi= (246 GeY)
coupling scale factor of h /SM type 1 type 11 type 111 type IV
fermiophobic MSSM like | lepton-specific flipped

gauge bosons K, sin(-o) sin(B-0) sin(B-o) sin(-o)
up quarks cos(@)/sin(@) | cos(@)/sin(@) cos(a)/sin(@) | cos(a)/sin(()

K
down quarks K, cos(@)/sin(@) | -sin(a)/cos(@) | cos(@)/sin(B) | -sin(a)/cos(@)

charged leptons K cos(@)/sin(@) | -sin(a)/cos(B) | -sin(a)/cos(B) | cos(ax)/sin(@)

G. Branco et al arXiv.l 06.0034 [hep-ph]
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2HDM Type | ATLAS Preliminary
Obs. 95% CL Vs =7 TeV: fLdt = 4.6-4.8 fb™’
> Best fit Vs = 8 TeV: fLdt = 20.3 fb™!
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2HDM Type IlI ATLAS Preliminary
Obs. 95% CL Vs = 7 TeV: fLdt = 4.6-4.8 b’
>  Best fit Vs = 8 TeV: fLdt = 20.3 fb™!

- - - - Exp. 95% CL Combined h — vy,ZZ*,WW*
— — sM
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cos(B-o)

2HDM Type 11 ATLAS Preliminary
Obs. 95% CL Vs = 7 TeV: fLdt = 4.6-4.8 fb™’
> Best fit Vs = 8 TeV: fLdt = 20.3 fb™!
- - - - Exp. 95% CL Combined h — yv,ZZ*, WW~*
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2HDM Type IV ATLAS Preliminary

Obs. 95% CL \s = 7 TeV: fLdt = 4.6-4.8 fb™’
X  Best fit Vs =8 TeV: fLdt =20.3 fb™

- - == Exp. 95% CL Combined h — yy,ZZ*,WW~*

—_— — SM h — ©t,bb
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Simplified MSSM

In such a model, coupling scale factors are expressed ds functions of m,

and tan(.

ATLAS-CONF-14-010 o = 8dmy tanp)+tanp 5 (m, tanp)
’ \/1+tan2[5

V1+tan’p

tan 3

K,=k=5,(m,, tanp)y1+tan’p

ATLAS Preliminary k,=5,(m,, tanp)
Is=7TeV, I Ldt=4.6-4.810™
Is=8TeV, J Ldt=20.31b"
Combined h — yy, ZZ*, WW*, 11, bb

Simplified MSSM [k, &y, K4l ( - mz) tanp
7 A

m2+m. tan’f—m?’(1+tan’p

5,=|1+(

~+-Exp. 95% CL  —Obs. 95% CL

(m22+mi)tan[3

Sh=
* mi+motan’p—m(1+tan’p)

...:.W\MWGM(MHW\ el
800 300 1@0 500 600 700 800 900 1000

M,>400GeV, ¥ tanf M, [GeV]
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o 1°or"mH>2mh and 22T S AUNESH

~* hdecays like in SM, leads to multilepton and diphoton signatures further categorized

as in table below

| leptons photons opposite | hadronic tau|  b-tag
side same
i flavor pairs
: 4 0 0, or2 0 or | 0or |
3 0 0 or | 0orl 0orl
2 2 0or | 0 -
l 2 = 0 =
l 2 - l -
0 2 - [ or 2 -

each channel further divided in bins of E™

CMs-PAS-HIG-13-025

vy

, these decays are predominant

2z

Events

Y
o

10"

CMS Preliminary

Vs=8TeV, L =195 fly!

[ 4-leptons+OSSF1+0ff-Z+no taus+no b-jets

—4- Observed
[JHohh 300 Gev
[ ] Bkg Uncertainties
[ Data-driven
i

[ ]wz

. 11

[ iw

iz

Il SV Higgs

0-30  30-50

50-100

>100

E™ (GeV)

e

Johann Collot, on behalf of ATLAS & CMS




ch for H->hh & A->Zh

_w:'e_ _. |
direct sear

CMS Preliminary Vs =8 TeV, L = 19.5 fb™’
— 1 8 T T T T T T T T T T T T T T T
a2 ¢ | | ]
e L e e = CMS-PAS-HIG-3-025
E ~ gg— H— hh ]
14 95% C.L. CLs Limits ]
- — Observed —
I R N N L L expected ]
1217 === expected 1o i
C ---—- eXpected £2c ]
101 .
8- .
6 :
F
- ] CMS Preliminary Vs =8 TeV, L = 19.5 fb™
0 260 1 1 I280I 1 I300 1 1 I320 1 1 1 340 1 1 I360 E-_ ?: T T T T T T T T T | T T T | T T T :
my, [GeV] - C 7]
X  6C gg— A—Zh 7 7
m — —
= 95% C.L. CLs Limits -
51 — Observed —]
model-independent limits Y 20 N W - expected +25__ 7
3E- -
- Bxo H (A) production probed down to 4 (I.5) pb. A3 :
1 f_ | ; ; ;
0: I 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 :
260 280 300 320 340 360
m, [GeV]




" Diectsech for oS 1A
hH A :

* 0 or | b-tag for ggF or bbH 7"
production

>
o his 125 GeV SM Higgs

e MSSM m ™ scendrio (to push m to
25 GeV)

CMS Preliminary, H—m: 49 h“‘at 7 TE’II" 15.'.-" h“atﬂ TE’II"

Mssm m™* scenario Mgy =1TeV / i

=
[=]

OMSE Preliminary, H-1r, 49 it
T T T T

tanp

05% CL Excluded: |H
— ohservead 1
— SMH injected [
— expected 1
+ 1 expected H
+ 2= expected
[ LEP 1

b L B N~ 0 W

1000
m, [GeV]

277 7
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Complementary to ATLAS indirect search limits
~ especidlly at high m,

W o A 1;45// /' /

o i il i o

CN'B Preliminary, H-tt, 18.3 fb'at 8 TeV

dN/dm,, [LIGeV]

1000

m,. [GeV]

CMS-PAS-HIG-I3- o]
MS. Carena et dl.

Eur. Phys. J.C. 45 (2006) 797
Eur. Phys. J.C. 26 (2003) 60l

140
m, [GeV]
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Direct search for ®-> 2 taus |

e same analyzed data interpreted in a model independent way

e search for a unique scalar resonance : @

CluEPreIrrI'\ary, T, -UHIJ at?Te'lul' 19_?11: atETe'lul' CMB Preliminary, H—tr, d.ﬂﬂ:‘iatTTe'lul',lﬂ_?ﬂJ'iatBTe\f

E.,

2

gg—bby profiled

5

=

=
o
=

2

reachmg 10 £b at hlgh mass

95% CL limit on o{gg—)=<BR (t7) [pb]

da

95% CL limit on o(gg—bb¢)=<BR (t1) [pb]

10° llll'l ZN m m — 'mnn 10 100 ZI'N] 31;] 4;!' 1000
m, [GeV] m, [GeV]
b-associated (bbH) production mode gg fusion production mode
CMS-PAS-(3-02l

J ¢ P

e mmcmemrseos 0



CMS Preliminary L=19.7f6 (s=8TeV

i m < 400 GeV
10F x

; 20_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_
- = m, =260 GeV 1
8 18X > HH — vybb il =
- Medium purit — Fit -
— 16:_ purity Fit+2oc E
- PN Fitzlo :
< 4 =
2] - i
= 121
Q
=
L

N B~ O

IIIIIIIIIII IIII 1 1 Il 1 -
100 110 120 130 140 150 160 170 180
m,, (GeV)

CMS-PAS-13-032

search for a new hh resonance in the m, region 260-1100 GeV

combines high bb BR with better background rejection capability & resolution of vy peak.

sedrch in the m spectrum for m <400 GeV and in m . spectrum for m > 400 GeV

Events/ (10 GeV )

e mmcm s on //m///

CMS Preliminary L=19.7fb' (s=8TeV
g :I TT I TTTT I TTT1T I TTTT | :I T I TTT1T I TTTT | TTTT I TTT I:
8:_Xe HH — yybb ¢ Data i

B . . — Fit
JE Medium purity —— E

F P Fit:1o
6k —
5F m > 400 GeV -
4 =
3 -
2 :
1 =

i O T e e e = o RN AATATAT VRTATAT TR
0 400 500 600 700 800 900 1000 1100 1200

min. (GeV)
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direct search of X -> hh -> 2y 2b

Model-independent upper limit

Prediction lines of several Wrapped Extra Dimension models also shown

CMS Preliminary L =19.7 fb' Vs =8TeV

“E: - WED: kl = 35, kiMpl = 0.1, elementary top, no HH mixing
o [ -
s — radion (A, =3 TeV) ---#--- Observed 95% upper limit
2 107 E — radion (Ag =1 TeV) wunn - Expected 95% upper limit
= - ---+ RS1 KK-graviton 0 Expected limit + 1o
T - ---- Bulk KK-graviton Expected limit + 2
a —
x 10 2
T E
é’ 1
am =
x e
< B

10
T B
o L
n -
\6’10_2 IiIIIIIIIIIIIIII‘-I"Ii.lllll|I|II.|IIII|I|.II|.IIIIII.

300 400 500 600 700 800 900 1000 1100
- CM3-PAS-13-032 My (GeV)
C. Csaki et dl. : arXiv hep-th/0008I5! 5 o
L. Randall & R. Sundrum : arXiv hep-ph/990522 RUIIng out one radion model up to mx = | TeV

8 T. Hapola and O. Antipin : http://cp3-origins.dk/research/units/ed-tools
- P Aquino : http://feynrules.irmp.ucl.ac.be/wiki/RSmodel
A Fitzpatrick et l. : arXiy hep ph/O70H50
iudice et al. : apXiy.hep 0002
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Model-independent search for‘ H -> 2 photons

2 photons j Ldt=20.31"

/'{ E \ ATLAS Preliminary zooof ]
e TLAS-CONF-20(4-03 = 0F 1e0o} E

; ::'r g 2: 14005 ]
/ ; Searching for another scalar s 0F 0 D T B
7 ~ resonance that would decay into oL 1s-8Tev % R ool RN I

500 300 400 500 600 700

—
o
(@]

¥
1 E —e— data + f
’ E —— Continuum-+H fit (mX =125 GeV) n Ht ﬁ ﬁ ﬂ
5 ~ —— Continuum+H fit (m . =250 GeV) I 1 T I T
’ 107 = Continuum-+H fit (m, = 500 GeV) | | =
f 1 I 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

—
(=]
w

o) = T T T T ! E

= = . ATLAS Preliminary . 3

p o — \ 100~ -

¢ ". . — ! — Observed B .
/ & 102k : - - - Expected C =
f Model s F [@+to 50 3
: = N 20 C =

r{ independent E T - §
" 0 5 — 10 == ! =
| interpretation ° E | 3
p s F -
r (2} — —
/ e =
g reaching | fb at high-mass E =~ 1 1s=8TeV JLat=20310" -
) A S S S S S S R S SR S S S |_

? 0" 100 200 300 400 500 600

4 m, [GeV] !
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' wmcf’fsearch for ¢ arge’ﬂ”ﬂlgg

7 700000

e tau (had) +ets channel NoA
My <M

Measure : BR(t—bH") o, (production cross section )

my=y2p}Ef*(1—cosAD, )

> >_<1OJ||||| > x10| L B B B
& 2EATLAS Preliminary e Data 2012 S 3_ATLAS Prehmmary e Data 2012 E
§ 1'8;_ J.Ldt= 19517  [_] True < 8 osf _['-dt- rosn’ ] Tre s E
s 12: \s=8TeV - Jet—7 misiD 2 x VS8 Tev -‘ Jet ¢ misiD E
E A 3% Uncertainty E 2_ N 3% Uncertainty E

] m,- =250 GeV (x10)
tan(B) = 50, MSSM mh'““

] m,-=130GeV (x 10)
B(t—sbH") = 0.9%

1.5

S
//

light H* selection 1 heavy H* selection

AARRIASY

e
(&)

o
o
||||||||||%A

o TTT

= TT

my [GeV] my [GEV]

ATLAS-CONF-2013-090
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Tor' charg

" ATLAS Preliminary ' pataoote
—— Observed CLs
Expected \s=8TeVv

I + i J-Ldt - 195"
[ J+2c

L LA R N I LA B B B R
ATLAéPrellmlnary Data 2012

—— Observed CLs

-------- Expected \s=8TeV

[ + 1o )
<26 ILdt=19.5fb1

11| IIII|
1 IIIIIIII T IIIIIII| 1 IIIIIII| T IIIII|T| T IIIII|I|

1 IIIIIIII 1 IIIIIII| 1 IIIIIII| 1 IIII|LI.| |

T L -] S I I BRI IR PR B B B

140 150 160 200 250 300 350 400 450 500 550 600
my- [GeV]

my. [GeV]

BR(t->bH") < 1% for a light charged Higgs Production cross section of heavy charged Higgs < | pb

ATLAS-CONF-2013-090




Run 1T prospects

ATLAS—PHYS—PU B—QO|3—O|6 4= E)I(pelcted sl)s°l/o CIL Limit ! o IAITILAISI Slir'rl1uiatli0|l'1 IPrIeIiImlinzlir)I/_

ATLAS-PHYS-PUB-2013-0l5 sF TN o soo ot anunet ST 14TV
A'ﬂ_AS_PH-YS_PU B_QO'B_O I,_{_ 'Ldt =300 fb™": No theory unc.

Ldt = 3000 fb™": All unc.
Ldt = 3000 fb™": No theory unc.

"

Precision” coupling measurements

T IIIIIII| T IIIIIII| T L
Higgs-portal Model ATLAS Simulation Preliminary =

i 14TZ\|;|_I)L|;T(;§?E‘ -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08
IS= ev, =

).5

cos( - o)

102

T

ATLAS Preliminary, Simulation
4, ¥BR(H-4))

.[ L dt = 3000 fb-1, @:14 TeV Expected Cls
- 1c

2¢

oxBR(H—ZZ-54l) [fb]

[ DAMALIBRA 30 [ CRESST 26
[ CDMS 95% CL I CoGeNT
= XENON10 e XENON100

weve ATLAS 3001 veclor DM mmmm ATLAS 300 b, majorana DM

1 IIIIIII| 1 IIIIIII| 1 I I I |

10 10° 10°
Higgs - Wimp DM Mass [GeV] 10500 300 400 500 600 700 800 900 1000
interaction ? . [GeV]
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Conclusion

e |HC Run I has promoted
fundamental scalar fields
to credible physical entities.
It would be strange that
nature has made the Higgs
boson a unique child |

25% Dark Matter

4 -M‘hu

e Run II has the potential to
help us bridge micro &
macro physics.

70% Dark Energy

26 June 2014 Johann Collot, on behalf of ATLAS & CMS
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e h decays like in SM ; multilepton and diphoton signatures

direct ;se:arch for H->hh & A->Zh

B . > 2 m then H->hh

o

e /.

2m_<m, <2m_ then A-> Zh predominantly

Leptons | Photons | OSSF pairs | Hadronic 7 | b-tag
4 0 0,1or2 Oorl Dor1 CMS Preliminary Vs=8TeV, L =195 fb"
3 0 Oor1 Dor1l Oorl 4) .
I —N +0SSF1+off-Z+ +Nn0 b- 4
5 5 0or1 0 ) § eptons off-Z+no taus+no b-jets P
1 2 - 0 W 10 [CJH-hh300Gev -
1 2 _ 1 - [] Bkg Uncertainties 3
0 ] _ 1or? N [ Data-driven i
i [ .
. [ wz .
each channel further divided in bins of E ™ 1k EZZ _
= ttw 3
| | h—=WW* [ h=ZZ" [h— 1t |h—=bb | h— 9y | " E%Higgs .
h— WIW* v v v X v a ]
h—Z27° - v v v v
h—=1tt - v X v =
h — bb - X X
h =7y : X 030 3050 >100
[ _considered X not considered b (GeV)
| |h—=WW* | h = ZZ* |h =17 | h—= 77 |
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direct search for H->hh & A->Zh

=m, =300 GeV and type I & II 2HDMs

YIHDM [ USM 2ZHDM I 2HDNM II
hV' Vv sin( 5 — ) sin( 5 — o)
hQu cos a/sin 3 cos v /sin 3
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HVV cos( 5 — «) cos( 5 — o)
HQu sin ey /sin 3 sin v /sin 3
HQd sin a/sin 3 cos o/ cos 3
HLe sin o /sin 3 cos v/ cos 3
AV (o 0
AQu cot 3 cot 5
ACrd — ot l:f tan l:? WL\OP m
ALe —cot 5 tan 5
CMS Preliminary f5=8TeV, J-L dt = 19.5 b
o 10° e — e - P v Py v o [aall 10° f
= TYPE | 2HDM =
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iy
e NLO axpocied 116 10
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Invisible decays of a BSM Higgs

£
~ Predicted branching ratio of SM Higgs invisible decay = [310° ( h->Z Z >4 v)
i Probing production of a Higgs boson produced in association with a Z that would
r % predominantly decay into invisible particles : Z H -> 2 charged leptons + E ™
: @ 600F T T T T T
f 5 ; r ATLAS . Oz 1 E}g% riggs-poral Mode ﬂl}f %v, ][Ldt=4.5 fo!
o £ 500f Is=7TeV,[Ldt=450" Observed 95% CL limit —| S 10 {s=8TeV, |Ldt=20 3"
| %’ i is= Bz Le‘_’:{o ;‘iti;i“‘s ... Expected QE%CLIImIt_E ﬁ !IDO:'? SN ZH = £ +inv.
f o - tlo 7 0 {g42
' g N ] 8 4042
3 - 0 10744
=] _ c
: ] 2104
- 0107
F ] 3 1047
; _: 10‘46 40 [] DAMALIBRA 2 I CRESST 20
: D104 gk i e Xenawion
R P 1 0-50 - - Lux ES== ATLAS, sealar DM
C‘ T DR PR BTN Mt et ST TrY R 51 [l ATLAS, vector DM SEEE ATLAS, fermion DM
150 200 250 300 350 400 107 el ol 0 il
m,, [GeV] 1 10 i DM Mass [ 1\}]’3
. . ass [\ae
£ when Comt?med with dll oth.er observed decay Interpreted in DM Higgs portal models in which wimps very
channels : inv. BR of SM Higgs < 37% @ 95% CL weaKly interact with SM particles except for the Higgs
ATLAS-CONF-14-010 , arXiv : 1102.3244v2 , PRL [12(2014) 201802 boson. In these models, wimps would predominantly interact
B.Patt & . Wiczek - ar - hep-ph/0605158 with matter by Higgs boson exchange.

Canemura et al. : Phys Rev. Dg2 (2010) 055026, arXiv : 10055661 [hep-ph]
Fox et al. : Phys. ReV. Dgs (2012) 0560I1, arXiv : 11094398 [hep-ph]
. Djouadi et dl. : Phys. Lett. B709 (2012) 65, arXiv:112.3288 [hep-ph)

L. Lopez-Honorez et dl. : Ohys. Lett. B716 (2012) [79, arXiv:1203.206% [hep-ph]. .
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[/ Observed exclusion 95% CL
Observed +1c theory
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- Expected exclusion 2011
Observed exclusion 2011
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T+jets
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Existence of a MSSM light charged
Higgs almost ruled out, but still
plenty of room for a heavy one (run

10). 35
--------- Observed -1c theory
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M. Carena et al., arXiv : 13027033
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