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mpg = 125.36 + 0.37(stat) & 0.18(syst) GeV mpy = 125.03 £ 0.27(stat) £ 0.15(syst) GeV

e « Maximizes » the number of accessible final states
. I‘}?’SM = 4.1 MeV
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J=| & J=2 atatug
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e SM prediction: JF¢ = o*+

e Jestof spin alternativesin H — VV — 41, 2[2v

c.g. for J=1: AXj=1VV) ~ bY" [(€319) (€¥26x) + (€%29) (¥1€x)] + bé’vemﬁe&e?{d}‘éq",

o All J=1,2 tested models disfavored at at least 98% CL:

CMS X —ZZ + WW 19.7 b (8 TeV) + 5.1 fb™' (7 TeV)
o Observed --- Expected : : : : : : : : : : ; ]
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Jéerémy Bernon Journées Collisionneur Linéaire 2014 4




J=0 (from H->ZZ->4)
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faz = 0.00793%

@ 95% C.L.
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From gignal gtrengthe to couplingg

* Encode possible deviations in signal strengths:

oc(X)B(H—7Y) = kx’ky?
pX ) = oc(Xem)B(Hsm — V) T,
b X
XC ) C

« Assumptions: only 1 Higgs state at 125 GeV, small width, 07
state

* Coupling determination: Predictions of signals strengths from
SM inputs as functions of the couplings and fit to data
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Couplinge: ATLAS & CMS

ATLAS Preliminary Total uncertainty
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ATLAS Preliminary

Couplings:

Al

LAS & CMS

e ———
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ATLAS Preliminary

Couplings:
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LAS & CMS
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Couplings:

ATLAS Preliminary
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ATLAS Preliminary

Couplings:

ATLAS & CMS

 —

Total uncertainty

Model: k,, K¢ : \g ,"'l 5
Pa10% {5008 E i
v="119 008 " g 108
\:\,. /"“‘“‘
+0.17 3 : b/ 2
Model: A, Kyy ./
Pg,=10% +0.14 5 \ i/ -0
A, =0.8670141 T N A—"
Model: ), Ay K2z ;
pSM=1 9% +O1 4 "I"..I § ““j‘;" 2 O
)\‘WZ_O-94—O-29 .......................... ] ..... . ...................................... I."'E\ l = Ej.; ................ .10
Model: A, Ay, Kus ; " ..
pSM=20% )“du € \ / \ c0
[-1.24,-0.81]U[0.78,1.15] o \[// o \.\J:/. . ‘1(’
Model: A , A, K b/
P~ 5% Mg € \ L/ //
['1.48,-0.99]U[0.99,1.50] ,,,,, ’.m\,xy/?/m. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \i\ A 19
Model:k,, k,
Pey=9% _ +0.15
Kg—1 '08-0.13 o g 19
4 1at0.15 f E
KY_1 1 9_012 . 1 , . . l . i / .1 O]
Model: kg, x,, B, | - :
o ' . o 20
P, ~18% +0.29 ; BR; ,<0.41
BRi.,u.—'O'1 6-0.30 - @ 95i/° .CL. R

i, R

s =7TeV [Ldt = 4.6-4.8 fb”
Vs =8TeV [Ldt =20.3 fb™

Jéerémy Bernon

0 1

2

Parameter value
[ATLAS-CONF-2014-009]

BRBSMTIllIIIllI

19.7 b7 (8 TeV) + 5.1 fb' (7 TeV)

CMS = 68% CL
Preliminary . == 95% CL
.
*:

.................................................... » Lepton-qus
—*E—
L NP in lo

Test of:
dial symmetry

vn universality

irk universality

Op processes

| 1 | | | | 1 | | | | 1 | |

0 05 1.5 2
parameter value

[CMS-PAS-HIG —2014-009]

Journées Collisionneur Linéaire 2014

2.

5



Couplings:

ATLAS Preliminary
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e Combination of the latest LHC and Tevatron
results using Lilith

Clobal couplings fit

Z

[JB, B. Dumont]

Light Llkelihood iT for the Higge
(http://Ipsc.in2p3.fr/projects-th/lilith/)

» Fit: Cy, Cp, Cv, assuming no extra BSM loop or width contributions
Cuy, CD, CV

1.4

1.2

0.8 [

0.6 "m =125.5GeV:

0 0.5 1

Cy =1.02+0.10
Cp =0.98+0.14
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06 08 1 1.2 1.4
Cy
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CU,CD, CV

06 0.8

1 1.2 14
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C, =1.04+0.11
C, =1.02+0.11

[JB, B. Dumont, S.Kraml, arXiv:1409.1588]
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http://lpsc.in2p3.fr/projects-th/lilith/
http://arxiv.org/abs/1409.1588

[nvigible branching ratio fite

Lilith 1.0

T T 1 1,
30 ‘i
Y/

10
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Invigible branching ratio fite

SM+invisible
Biny < 0.11 at 95.4% C.L.

Lilith 1.0
30

10
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Lilith 1.0

Invigible branching ratio fite

- —_——

30

Jéerémy Bernon

AR

SM+invisible
Biny < 0.11 at 95.4% C.L.

Cu, Cp, Cv <1

SM+ACV ACg +Invisible
Bino < 0.24 at 95.4% C.L.
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Invigible branching ratio fite

-

Lilith 1.0
30

— —_— —_— —_— —_— —_— —_— — - _— e — — — — —

8 |

10
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ST

SM+invisible
Biny < 0.11 at 95.4% C.L.

Cu, Cp, Cv <1
SM+ACV ACg +Invisible
Bine < 0.24 at 95.4% C.L.

Cu, Co, Cv +invisible
Cu, Cp, Cv ACy, ACq
Binw < 0.34 at 95.4% C.L.
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[nvigible branching ratio fite

B e

Lilith 1.0

30
8 |

Jéerémy Bernon
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1 lll 1 1
0.2 03 04 0.5

XXy,

ST

SM+invisible
Biny < 0.11 at 95.4% C.L.

Cu, Cp, Cv <1
SM+ACV ACg +Invisible
Bine < 0.24 at 95.4% C.L.

Cu, Co, Cv +invisible
Cu, Cp, Cv ACy, ACq
Binw < 0.34 at 95.4% C.L.

v Still ample room for new decay modes
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Width meagurement

et e ———TT
» Determination from H-> 41, yy lineshape: sE - R
A [ATLAS-HIG-2013-12] I ;X o
F19_15W ATI_AS CMS EMS-"”G-‘IS-OOZ] - 25; %m ’= . —f
4 | 26GeV | 32GeV [CMS-HIG-13-001] S ol S
VY 5.0 GeV 2.4 GeV £ isf
0
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Width meagurement

» Determination from H-> 4, yy lineshape: s T - RS
A [ATLAS-HIG-2013-12] o ZX o
F%I5(7 ATLAS CMS [CMS-HIG-13-002] _ s %m ey
4 | 26GeV | 32GeV [CMS-HIG-13-001] S ol S
W | 50GeV | 24Gev | Limitedbymass £,
resolution «
0
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 Determination from H-> 4l, yy lineshape:

Widfh meagurement

TP57%  ATLAS CMS
Al | 26GeV = 3.2GeV
A, 5.0 GeV 2.4 GeV

S

* From off-shell H*->/Z/ production:

[Coala, Melnikov, arXiv:1307.4935]

do_gg—)H—)ZZ

2 2
91999022

X
5 5
dmy, (m4l

m4;)? + m4, 1%,

35
[ATLAS-HIG-2013-12] 30
[CMS-HIG-13-002] S 25
[CMS-HIG-13-001] S |
2 20:—
Limited by mass £ |
resolution o
52
0
—
€10
<
oy

Iy /TEM < 4.8 —7.7@ 95% C.L.

Ty /T3

[ATLAS-CONF-2014-042]

< 5.4 @ 95% C.L.

[CMS-HIG-14002]

* Also accessible from global fit

Jéerémy Bernon
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Summary after LHC Run |

* No deviations... yet !

* There is large room for new decay channels (invisible, flavor
violating...)

* Very small branching ratios are not a problem for observation
(Higgs has been discovered in a channel with BR~10e-3)

* There is some room for new states in loop processes

* Uncertainties in the couplings are still of the order 15-20%

 \What could the ILC tell us ?
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Jéerémy Bernon

Dergpectives for the (LC

Based on the ILC Technical Design Report

and references therein

Journées Collisionneur Linéaire 2014

12



Higge production at the (LC

P(e, e*)=(-0.8, 0.3), M_125 GeV

400 e
I —SMallffh |

g —Zh

:—'?,300— — WW fusion ]

C ZZ fusion ]

O

$200

N

n

o]

=100

@)

0
200 250 300 350 400 450 500
\'s (GeV)

Maximum ZH cross-section at 250 GeV
* \W-boson fusion (WBF) dominant after 450 GeV

Higgs production is ~1% of the total cross-section |
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Higge production at the (LC

P(e, e*)=(-0.8, 0.3), M-125 GeV
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Higge production at the (LC

P(e, e*)=(-0.8, 0.3), M-125 GeV

400 e
I —SMallffh |

—_ Ty —Zh

-\%300'_ —WW fusion

cC ZZ fusion
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$200

N
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o

=100

@)

0
200 250 300 350 400 450 500
\'s (GeV)

Maximum ZH cross-section at 250 GeV
* \W-boson fusion (WBF) dominant after 450 GeV

Higgs production is ~1% of the total cross-section |
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LC greatnege: the ZH recoil method

* Recoil method: identity ZH production by tagging Z leptonic
decays (independently of the H decay mode) and select
events in the recoil-mass peak(s):

2 2
Myecoil = (Pe+e— — PZ)
*(21 50 L L DL L L L ]
" . .
§ - a) | ZHou'wX 1 Use this method to measure:
L] | . ignal+Backgroun . :
100+ & _— ﬁigedlsiZnail(fbackground - . nggs maSS(eS)
' L e kg ii. Inclusive ZH cross section
_ ' iii. Absolute branching ratios (any)
S0T iv. Total width
W, , meile — (SiD and ILD momentum resolution have been

o —— e . .
115 120 125 130 135 140 worked out to allow precise measurements with
Meecon /GEV  this method)
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Magg, inclugive crogg-gection

For 250 tb~! @ 250GeV
. Mass: better precision in puX than eeX (bremsstrahlung)
Ampg(upX) =40 GeV
Amp(eeX) = 80 GeV
Ampg(pupuX + eeX) = 32 GeV

i. Inclusive ZH cross-section: Ao’ /oZH = 2.5%

ZH ZH
Oincl — gHZZ X Umcl SM = Agsz/gHZZ = 1. 3%

WBF at 500 GeV: Ao VBF /o8B = 27% = Aguww /guww = 1.4%
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Branching ratiog, total width

ili. Branching ratios: events from ZY recoil at mp, = B(h — Y)

Direct access to invisible branching-ratio, rare decays (uu),
LHC undetected branching ratio (cc, gg, ...)
I'H — Z7) o2

incl

BH — 22) - B(H — Z7)

iv. Total width: e.g. T =

Precise model-independent extraction of the width (free of
assumptions on couplings or new decay channels)

B(H3® — WW) ~ 10 B(Hgi® — Z2)
— use WBF at 500 GeV for better precision:

— ATH TH —50—6.0%

Jéerémy Bernon Journées Collisionneur Linéaire 2014



[Snowmass13, arXiv:1310.8361v2]

a.BR and couplings uncertaintieg

Facility ILC
e Vs (GeV) 250 500 1000
250/500,/1000 GV [ Ldt (fb1) 250 +500 +1000
1 o P(e~,et)  (-08,40.3) (—0.8,4+0.3) (—0.8,+0.2)
Inclusive 2.6/3.0/—% - b 12% >0% 0%
H — v 29-38% —/20-26/7-10% . 185 8 4% L0%
H — gg 7/11/=% —/4.1/2.3% ey 6.4% 2.3% 1.6%
H — ZZ* 19/25/—% —/8.2/4.1% e 4.9% | 99 1 9%
H—»WW* 6.4/9.2/—% —/2.4/1.6% Kz 1.3% 1.0% 1.0%
H — 711 4.2/5.4/—% —/9.0/3.1%
H — bb 1.2/1.8/—%  11/0.66/0.30% K 91% 91% 16%
H — cc 8.3/13/—% —/6.2/3.1% K 5.8% 2.4% 1.8%
H — pp — —/—/31% Koo 6.8% 2.8% 1.8%
ttH K 5.3% 1.7% 1.3%
H — bb —/28/6.0% Ky - 14% 3.2%
BR;,. 0.9% < 0.9% < 0.9%
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[Snowmass13, arXiv:1310.8361v2]

a.BR and couplings uncertaintieg

e ——————

Facility ILC
LC V5 (GeV) 250 500 1000
250,/500/1000 GeV [ Ldt (fb1) 250 +500 +1000
21 e P(e=,et)  (—0.8,+0.3) (—0.8,+0.3) (—0.8,+0.2)
Inclusive 2.6/3.0/—% - b 127% 5.0% 1.6%
H — vy 29-38% —/20-26/7-10% . . A% 0%
H — gg 7/11/—% —/4.1/2.3%
H—Z7ZZ* | 19/25/—%  —/8.2/41% " b-4% 23% L6%
K 4.9% 1.2% 1.2%
H—WW* | 6.4/9.2/—%  —/2.4/1.6% . L3% L 0% 0%
H — 11 4.2/5.4/—% —/9.0/3.1%
1.2/1.8/—%  11/0.66/0.30% ., 01% 01% L6%
8.3/13/=%  —/6.2/3.1% K 5.8% 2.4% 1.8%
Ke 6.8% 2.8% 1.8%
ttH Kb 5.3% 1.7% 1.3%
H — bb —/28/6.0% Koy — 14% 3.2%
BRiny 0.9% < 0.9% < 0.9%

Jéerémy Bernon

Journées Collisionneur Linéaire 2014
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a.BR and couplings uncertaintieg

e AR

[Snowmass13, arXiv:1310.8361v2]

ILC
250,/500/1000 GeV
ZH vvH
Inclusive 2.6/3.0/—% —
H — vy 20-38%  —/20-26/7-10%
H — gg 7/11/—% —/4.1/2.3%
H—2Z2* | 19/25/-%  —/8.2/4.1%
H—-WW* | 6.4/9.2/-%  —/2.4/1.6%
H — 11 4.2/5.4/—% —/9.0/3.1%
1.2/1.8)—%  11/0.66/0.30%
8.3/13/-%  —/6.2/3.1%

—/28/6.0%

Jéerémy Bernon

Facility ILC

Vs (GeV) 250 500 1000
[ Ldt (fb~1) 250 +500 +1000
P(e ,e") (—0.8,40.3) (-0.8,40.3) (—0.8,+0.2)
'y 12% 5.0% 4.6%
Ky 18% 8.4% 4.0%
Kg 6.4% 2.3% 1.6%
Kw 4.9% 1.2% 1.2%
Kz 1.3% 1.0% 1.0%
Ky 91% 91% 16%
Ko 5.8% 2.4% 1.8%
Ke 6.8% 2.8% 1.8%
Kb 5.3% 1.7% 1.3%
Koy — 14% 3.2%
BRiny 0.9% < 0.9% < 0.9%

Journées Collisionneur Linéaire 2014
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a.BR and couplings uncertaintieg

S

[Snowmass13, arXiv:1310.8361v2]

ILC
250,/500/1000 GeV
ZH vvH
Inclusive 2.6/3.0/—% —
H — vy 20-38%  —/20-26/7-10%
H — gg 7/11/—% —/4.1/2.3%
H—2Z2* | 19/25/-%  —/8.2/4.1%
H—WW* | 6.4/9.2/—%  —/2.4/1.6%
H — 11 4.2/5.4/—% —/9.0/3.1%
1.2/1.8/—%  11/0.66/0.30%
8.3/13/-%  —/6.2/3.1%

—/—/31%

tEH

—/28/6.0%

Jéerémy Bernon

Facility ILC

Vs (GeV) 250 500 1000
[ Ldt (fb~1) 250 +500 +1000
P(e ,e") (—0.8,40.3) (-0.8,40.3) (—0.8,+0.2)
'y 12% 5.0% 4.6%
K 18% 8.4% 4.0%
Kg 6.4% 2.3% 1.6%
Kw 4.9% 1.2% 1.2%
Kz 1.3% 1.0% 1.0%
Ky 91% 91% 16%
Ko 5.8% 2.4% 1.8%
Ke 6.8% 2.8% 1.8%
Kb 5.3% 1.7% 1.3%
Koy — 14% 3.2%
BRiny 0.9% < 0.9% < 0.9%

Journées Collisionneur Linéaire 2014



[Snowmass13, arXiv:1310.8361v2]

a.BR and couplings uncertaintieg

R

Facility ILC
e Vs (GeV) 250 500 1000
-1
7T H P(e~,et) (—0.8, ;0.3) (—0.8, ;0.3) (—0;18, ;0.2)
12 . .
Inclusive | 2.6/3.0/—% ~ - - e u:
H — 29-38% —/20-26/7-10%
R ° /20-26/7-10% p 18% 8.4% 4.0%
H — gg 7/11/—% —/4.1/2.3% - Ve 530 oo
" B . g . 0 . 0 . 0
H— ZZ7 * 19/25/—% /8.2/4.1? - 100, o0 750
H—->WW 6.4/9.2/—% —/2.4/1.6% Ky 1.3% 1.0% 1.0%
H — 11 4.2/5.4/—% —/9.0/3.1%
/317 e 6.8% 2.8% 1.8%
ttH Ko 5.3% 1.7% 1.3%
H — bb —/28/6.0% Ky _ 14% 3.2%
BRi,v 0.9% < 0.9% < 0.9%
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[Snowmass13, arXiv:1310.8361v2]

a.BR and couplings uncertaintieg

B

Facility ILC
ILC Vs (GeV) 250 500 1000
—1
ZH o H P(e ,e™) (—0.8,;-0.3) (—0.8, ;—0.3) (—O;lSé;O.Z)
12 . .
Inclusive 2.6/3.0/—% - L - 2% >
H — 29-38% —/20-26/7-10%
L ° /20-26/7-10% p 18% 8.4% 4.0%
H — gg 7/11/—% —/4.1/2.3% - Ve 530 oo
" B . g . 0 . 0 . 0
H— Z7 ) 19/25/ % /8.2/4.13) - 100, o0 150
H—WW 6.4/9.2/—% —/2.4/1.6 0 Ky 1.3% 1.0% 1.0%
H — 11 4.2/5.4/—% —/9.0/3.1%
8.3/13/—% —/6.2/3.1% K',T 58 240 180
- W T £ e 6.8% 2.8% 8%
ttH Kb 5.3% 1.7% 1.3%
H — bb —/28/6.0% Ky _ 14% 3.2%
BRi, 0.9% < 0.9% < 0.9%
Jéerémy Bernon Journées Collisionneur Linéaire 2014 17



[Snowmass13, arXiv:1310.8361v2]

a.BR and couplings uncertaintieg

w—

Facility ILC
ILC Vs (GeV) 250 500 1000
1
7H o H P(e, e+) (—0.8,40.3) (-0.8,40.3) (—0.8,+0.2)
Inclusive 2.6/3.0/—% = Ln 127 5.0% 46%
H — 29-38% —/20-26/7-10%
R ° /20-26/7-10% K 18% 8.4% 4.0%
H — gg 7/11/—% —/4.1/2.3% - o Xy o
* . . g . 0 . 0 . 0
i B I e B T
— 6.4/9.2/=%  —/2.4/1.6% Ky 1.3% 1.0% 1.0%
H — 11 4.2/5.4/—% —/9.0/3.1%
1.2/1.8/—% 11/0.66/0.30% o 9107 9107 1607
8.3/13/—% —/6.2/3.1% K',T 58 240 180
- 31 e 6.8% 2.8% 8%
itH Kb 5.3% 1.7% 1.3%
H — bb —/28/6.0% Ky — 14% 3.2%
BR;, 0.9% < 0.9% < 0.9%
Jéremy Bernon Journées Collisionneur Linéaire 2014 17



[Snowmass13, arXiv:1310.8361v2]

a.BR and couplings uncertaintieg

Facility ILC
ILC \/5 (GeV) 250 500 1000
7H Do H P(e—, e+) (—0.8, —|-0.3) (—0.8, —|-0.3) (—0.8, —|-0.2)
Inclusive 2.6/3.0/—% — L 127 5.0% 16%
H — 29-38% —/20-26/7-10%
R ° /20-26/7-10% K 18% 8.4% 4.0%
H — gg 7/11/—% —/4.1/2.3% - o Xy o
* . . g . 0 . 0 . 0
Hozz | 9% /s | Lk i
— WW 6.4/9.2/—% —/2.4/1.6% Ky 1.3% 1.0% 1.0%
H — 11 4.2/5.4/—% —/9.0/3.1%
1.2/1.8/—% 11/0.66/0.30% o 91% 91% 16
- = Ke 6.8% 2.8% 1.8%
itH Kb 5.3% 1.7% 1.3%
H — bb —/28/6.0% Ky _ 14% 3.2%
BRi,v 0.9% < 0.9% < 0.9%
Jérémy Bernon Journées Collisionneur Linéaire 2014 17



b “

Trilinear coupling

[Snowmassi13, arXiv:1310.8361v2]

e

* Fundamental parameter in the SM; dictates stability of the

scalar potential v(H'H)=—p?H'H + %(HTH)Q
03 L O L B
s e s 1 For these studies:
B e*+e — vwHH (Combined) E .
& oz~ M(H)=120Gev 4 HL-LHC: g9 — HH — bbyy
o e 1« ILC500(-up):
g S T . ZHH — Xbbbb, X bbvy~y
E e 7« |ILC1000(-up): mostly
ol S e o B
600 800 1000 1200 1400 - -, -
Center of Mass Energy / GeV VVHH — VVbbbb’ VVbb’}/’y
HL-LHC ILC500 ILC500-up ILC1000 ILC1000-up
Vs (GeV) 14000 500 500 500/1000 500/1000
f[,dt (fb_l) 3000/expt 500 1600% 50041000 16004-2500*
A 50% 83% 46% 21% 13%
Jérémy Bernon Journées Collisionneur Linéaire 2014 18



Quantum numberg @ (LC

e /h cross-section at threshold is sensible to spin

S 02 e 117 5,

1 . h | =
1 20 fb™" /point - / 0.15 16 &
15 - A Optimal CP odd
1 0.1 observable (O) L5
2 _
= 0.05 14
g /
3 0 113
¢ f
5 0.05 112
01°F 111
S
015 | 1
L S)
02 bt RNRTURNTI I 09

Vs (GeV)

 CP-even/odd admixture: possible to test in threshold behavior
of ZH (CP-odd is loop induced) or more precisely in couplings
to fermions (CP-even/odd on the same foot):

9ufs < Hf(cqy +ivse_)f

Jérémy Bernon Journées Collisionneur Linéaire 2014 19



Conclugion

 Run | of LHC was impressive, a ot of data has been collected,
a lot of results have been produced

e A new state at ~125 GeV has been discovered, with so far,
very SM-like properties

 [HC current results allow ample room for new phenomena in
this Higgs sector

* \Very precise measurements are needed to understand this
new sector In details, and ultimately understand the
dynamics of EWSB (and much more)

 The ILC could play this role perfectly (%-level measurements)

Jérémy Bernon Journées Collisionneur Linéaire 2014 20
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Backup
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Width from global fit

. o(X)B(H — V') gx2gy°
(X)) = = 9X
Signal strength: p(X, 1) (X )B(Han 1) 3
- 1
with  Th =Ta/TM = 7———> ¢ *B(Hsm = 1)

4 _____________ B —

Cu,Cp,Cy L |
ACy, Al [\ Avithout By,
0 1 2 3

Tp/TH

[Bélanger, Dumont, Ellwanger, Gunion, Kraml, arXiv:1306.2941]
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http://arxiv.org/abs/1306.2941

Jéerémy Bernon

fit

~ Higge global
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Recent regulfgr

W‘

* Considerable number of updated analyses released in the past

few months

p %

VBF +VH, H — inv
[CMS-HIG-13-030]

H— WW*/2Z*
[ATLAS-CONF-14-060] %
[ATLAS-HIGG-13-21]

Jérémy Bernon

H — 7y
[CMS-HIG-13-001]
[ATLAS-HIGG-13-08]

VH,H — bb

[ATLAS-HIGG-13-32] %

Journées Collisionneur Linéaire 2014

“6‘6\; .

O

ttH, H — ~v~,bb, 7T, ...

[CMS-HIG-13-029]
[ATLAS-HIGG-13-11,25]

H— 7171
[ATLAS-CONF-14-061] %

* appeared after our analysis 24



. Based on previous work
G(Oba( ﬁ'l' by G. Belanger, B. Dumont,

U. Ellwanger, J.F. Gunion, S. Kraml in

[arXiv:1212.5244, 1302.5694,
» Define reduced couplings (« kK framework »): 190626411
m m 1. m 1 mr _
L= |CowmwW'W, + Cg—a—Z"Z, — Cy——tt — Cp—rbb— Cp—077| H
cos Oy 2myy 2myy 2muyy

+ possible width extra-contribution (e.g. invisible BR)

- Effective loop-induced vertex: C, ., = C,~ + AC,

e Signal strengths predictions in terms of reduced couplings following
LHC HXSWG recommendations

e (Construction of a combined likelihood
e |f likelihood shape is available: no assumptions needed
e QOtherwise: use the gaussian approximation

e Profile likelihood analysis

Jérémy Bernon Journées Collisionneur Linéaire 2014 25


http://arxiv.org/abs/arXiv:1212.5244

Sighal etrengtha combination: LHC+Tevatron

——

|;i.|i.th.11Q.,....,......_ > 5 Lilith 1.0
2.5+ 7
20 _ E - 2.0
am - am
> - ] =
4 1.5: o 1.5
ES - —
M 1.0F - aa
= > 0
3 C b 3
0.5 05
0.0 - - ]
o b o b e o OO
0.5 1.0 1.5 2.0 -2 =1 0 1 2 3 4
p(ggk +ttH) p(ggk +ttH)
ﬂggF—l—ttH ﬂVBF—{—VH 0
~y 1.25 + 0.24 1.09 + 0.46 ~0.30
4% 1.07 £ 0.15 1.12 + 0.36 ~0.26
bl_)/TT 0.93 +£0.42 1.04 + 0.23 —0.24
bb 1.02 + 0.85 0.83 + 0.30 0
TT 0.73 £ 0.50 1.35 £ 0.35 —0.40

Perfectly well compatible with the SM

[JB, B. Dumont, S.Kraml, arXiv:1409.1588]
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http://arxiv.org/abs/1409.1588

Loop-induced vertices fits: AC,, AC,

——

 Fit: AC,, ACy assuming Cu, Cp, Cy fixed at their SM or best-fit
values & no extra width contribution

04 o0 Sra 0.4 |
0.3 3 ' my=125.5 Ge _ 03 [
0.1 | : 0.1 |
o s > -
2 0F . : 2 0
01 £ : 1 0.1 | _
0.2 | : 0.2 | i
0.3 | : - 0.3 | | :
_0_4:...|...|...|...|...: _0_4:...l...|...|...|...:
04 -02 0 02 04 06 -04 -02 0 02 04 0.6
AC, AC,
Cy=Cp=Cy =1 Cy =1.02.,Cp =098 ,Cy = 1.04

v Loop-induced processes well compatible with SM particle
contributions only

[JB, B. Dumont, S.Kraml, arXiv:1409.1588]
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http://arxiv.org/abs/1409.1588

Lilith 1.0 Type | 2HDM Lilith 1.0 Type Il 2HDM
C T ] IR C T LI BN R
10 E 10F E
=2 | =2
c 1F = c 1F -
8 - S
0.1F E 0.1F _
m,=125.5 GeV my=125.5 GeV
1 | I | | 1 | | | 1 | I | 1 | | | I | | 1 | | 1 I 1 | | I 1 | | I |
-1 -0.5 0 0.5 1 -0.2 0) 02 04 0.6
cos(p-a) cos(p-a)
[JB, B. Dumont, S.Kraml, arXiv:1409.1588]
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