GLOBAL BAYESIAN ANALYSIS OF THE
HIGGS-BOSON COUPLINGS

JORGE DE BLAS

IN‘FN Istituto Nazionale di Fisica Nucleare
&~ ( Sezione di Roma

IN COLLABORATION WITH:
M. CIUCHINI, E. FRANCO, D. GHOSH, S. MISHIMA, M. PIERINI,
SUSY 2015 L. REINA, L. SILVESTRINI, AND THE HEPFIT GROUP

LAKE TAHOE, AUuG 27, 2015



INTRODUCTION

® Particle physics after the LHC run I:
® W/e have found the Higgs
® No (conclusive) evidence of new resonances

® In general, no significant deviations in the data with respect to the
SM predictions.

® Indirect searches after the LHC run I:

® No hint of the nature of physics BSM= Model Independent

® Experimental data suggest that the new physics scale must be well
above the EVV scale = Effective Lagrangians
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EFFECTIVE LAGRANGIAN DESCRIPTION OF NP

® The SM as an Effective Theory
Les :Zi4#£d=£sm+%ﬁ5—l—$£6—l—-u

Li=73,CLO; ©,] =d

® General parametrization compatible with assumptions
® Provides an ordering principle (Power counting)

® Provides (Lorentz & Gauge invariance) correlations between different
types of observables
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EFFECTIVE LAGRANGIAN DESCRIPTION OF NP

® The SM as an Effective Theory

— o0 1 —
Leg = ) gy ga—ald =

Li=73,CLO;

E KA

>

Model |

2

' dimé - O = Os\ + 50NP—SM%

|O;] =d

S Effective theory

S

® General parametrization compatible with assumptions

parameters

\_

4 N
Limits on model

J

Experimental Data

JORGE DE BLAS
INFN- sezioNE DI ROMA

SUSY 2015
LAKE TAHOE, AuG 27, 2015




S
EFFECTIVE LAGRANGIAN DESCRIPTION OF NP

® The SM as an Effective Theory
£Eff :Zi4#£d:£SM+%£5+$L6+°°°

Li=73,CLO; 0] =d

® Model-Independent description of physics BSM

Effective theory
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EFFECTIVE LAGRANGIAN DESCRIPTION OF NP

® The SM as an Effective Theory
Les :Zi4#£d=£sm+%ﬁ5—l—$ﬁﬁ—l—-u

Li=73,CLO; ©,] =d

® Dimension 5: | operator S. Weinberg, Phys. Rev. Lett. 43 (1979) 1566

W. Buchmiiller, D. Wyler, Nucl. Phys. B268 (1986) 621

® Dimension 6:59 operators C. Arzt, M.B. Einhorn, J. Wudka, Nucl. Phys. B433 (1995) 41
B.Grzadkowski, M.Iskrynski, M.Misiak, ]J.Rosiek, JHEP 1010 (2010) 085

® We use the GIMR/Warsaw basis/

o (Dimension 7:20 operators L Lehman, Phys. Rev. D90 (2014) 12, 125023 )
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EFFECTIVE LAGRANGIAN DESCRIPTION OF NEW
PHYSICS IN THE HIGGS BOSON COUPLINGS
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EFF. LAG. DESCRIPTION OF NP IN HIGGS COUPLINGS

® Effective Lagrangian for single Higgs prod. & decay (AV'V interactions)

Lpvv=h (g}(LIZ)ZZWZW + 91

(1)

hZZZValiZN

ey ——

hWW
‘|‘ghGGT‘r [Guu GW/] )

Y + g}(;,gz)ZZuZ“ + ghAAA/,u/A“V
v 2 v 1 — pv
+9hz4 21w AP + g,(lZ)AZ,,BMA” + g’('I,V)VWW[j;/W g

WD WH i) 4 gl WEW =kt

® To dimension six these receive direct contributions from

( Higgs WFR )—=» Ouc = (H'H) O (H'H)

Ong = (HTH) G;‘VGA pv > JhGG
Opw = (H'H) W2 W*H >gl
Oup = (H'H) BWB“”*\ (1) (1)
Onwp = (H'o H)W B 9nhzz 9GhAA Gnza
Oup = |H'iD,H| > 917z
( gi(zzZ)Z :2? gf(I,ZZ)A =0 )
Ihww —
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EFF. LAG. DESCRIPTION OF NP IN HIGGS COUPLINGS

® Effective Lagrangian for single Higgs prod. & decay (Aff interactions)

Lnsr =h3 ¢ gnsrfrfr + hec.

® To dimension six these receive direct contributions from:

( Higgs WFR )—» Onp = (HH) O (H'H)

> JhrT1

> Jhtt,hce
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EFF. LAG. DESCRIPTION OF NP IN HIGGS COUPLINGS

® Effective Lagrangian for single Higgs prod. & decay (A Vff interactions)
Lrvyr= hZ, (Z s O LY L+ 3 gfﬁ)ffﬂv“ﬁz) +
h [gfﬁ,‘)/ud (W:u_L*y“dL + h.c.) + g8 (W;awuL + h.c.) +

gt (leu—RwdR h.c.)}

( Relevant for EW Higgs production, e.g. Zh )

® To dimension six these receive direct contributions from

(R) -

oW (HT B H)(T . f) Gnzyyr
— 1 "y -_— L .
He g ;)gf(bz)ff
0(3) . HT BGH L / .
ar = (H' o )(fY*oaf) » IhwWud
—/ N
LHC: f € quarks
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EFF. LAG. DESCRIPTION OF NP IN HIGGS COUPLINGS

® Higgs observables also sensitive to other operators via indirect effects:
NP corrections modifying the values of the SM input parameters

® Example: Gr extracted from [l decay. Modified by

O = (H'DH) (v oul)  Ou = (Iyul) (I70)

((C(g))ll + (ng 22 — —((C££)1221 + (C££)2112))

Some “hVV? operators also enter in indirect corrections (via Mz, cep,)
Oup = |H'D, H|’ Onws = (H'o H)W? BH

[ Indirect effects propagate to all EW observables ]
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EFF. LAG. DESCRIPTION OF NP IN HIGGS COUPLINGS

® Summary: Dim 6 operators contributing to single Higgs prod & decay

hVV

hVff
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OHWB = (HTO'aH)Wa B#*Y

Oup = |H'iD, H|
N —

oY), = (H'iD,H)(fv* f)

0®), = (H'iD*H)(fv*
Hf_( L, )(fYHouf)

hif

Indirect

Oy = (H'H) (IHepg)
Oun = (H'H) (qzHun)
Oun = (H'H) (G Hdpg)

Ou = (Iyul) (Iv*1)
OF) = (H'iD H) (Iv"o,l)
Oup = |H'iD, H|
Onwp = (H'o H)W? B
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EFF. LAG. DESCRIPTION OF NP IN HIGGS COUPLINGS

® Summary: Dim 6 operators contributing to single Higgs prod & decay

Oun = (HTH)O (HTH) T T
Onc = (H'H) G4 GAw Ono = (H'H)D (H'H)
> | Ouw = (HIH) We,Wwem | Ocu = (H'H) (IyHeg)
< | Oup=(H'H)B,,B" =l 0, = (H'H) q_LI?uR)
Onws = (Hloo H)W S, B Oun = (H'H) (qrHdR)

( Not directly testable with EWPD )

( AIsoconstrained by EWPD )

Ou = (Iyul) (Iv*1)
OF) = (H'iD H) (Iv"o,l)
Oup = |H'iD, H|
Onwp = (H'o H)W? B

oY), = (H'iD,H)(fv* f)

hVff

Indirect

0®), = (H'iD*H)(fv*
Hf_( L, )(fYHouf)

Strongly constrained by EVWPD .
[ (induce modified Vff couplings) ] ( Also constrained by EWPD )
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EFFECTIVE LAG. DESCRIPTION OF NP IN EWPO

® EWPO sensitive to:

® Oblique corrections
Onp = |HYD,H|° Opwp = (H'o, H)W? B*

. 1 v2

v?
A2

S = 2WW Chyp

® Corrections to EW Vff couplings
Ofy = (H'iD,H)(fy"f) Of) = (H'iDIH)(f+"uf)

w@)de) _ 1 (1) ~B) ) o2 wde __ 14(1) o2
ogr, = —3 (CHq(o + CHq(l))F 09r "~ = —3CHudenz

® Also sensitive to Oy = (I,1)(Iv*1) through indirect effects
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COMBINED EWPD+HIGGS DATA CONSTRAINTS ON
DIM 6 HIGGS INTERACTIONS
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HIGGS DATA INCLUDED IN THE ANALYSIS

Higgs sighal strengths

® ATLAS & CMS:
M ars AT A h — vy
CMS: arXiv: 1412.8662 h— ZZ
e gt 1sos0ssat by — W W~
ATLAS: arXiv: 1501.04943 h — 7--|—7-—

CMS: arXiv: 1401.5041

ATLAS: arXiv: 1409.6212,1503.05066 h — bb

CMS: arXiv: 1310.3687,1408.1682

® CDF & DO:

CDF: arXiv: 1301.6668
DO: arXiv: 1303.0823

h — bb

All individual exp. cathegories

included in the analysis
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ATLAS

Input measurements

Individual analysis + loonu
m,, (GeV)
Overall: u = 1.17’:82; 125.4 Kot
H =y ggF:u=1.327" 125.4 .
VBF: 1=08"7 11254 —
WH: 1 =1.0"7 1254
ZH:u=0.1%7 1254 :
u = 1.44%040 [125.36 i
H — zzZ* Overall: u 1'44-0.33 .
ggF+ttH: u = 1.7 1125 36 e
. Aat6 : .
VBF+VH: 1 =0.3"° | o oo y ; i
Overall: u = 1.16'%* | 125 36 el
H — Ww* P T
ggF: 1 =0.987 " 112536 i I
VBF:y =1.28"% |125 36 He—
VH: 1 =3.0"7 1125 36 —
Overall: u = 1.4304% |125.36 =i
H - 037 : ;
ggF:u=2.0"" 112536 H :
o +0.59 : .
VBF+VH: u = 1.24_054 125.36| » . '._'_._' o . .
- Overall:u=0.52+g'ig 125.36 i I f
VH — Vbb .65 : ) )
WH:“=1'11-o:e1 125 L —e— .
L +0.52 . . :
A =0.0546 |12 N e - DU R I
H— uu Overall:u=-0.7:'§:; 125.5 l
: : ]
H—2Zy Overall: u =2.7j:§ 125.5 '
B -4 gH.1[125 —_—
ttH bb w= 1.5_1.1 §
Multilepton: u = 2.11: 125 : :
L4 262 . : .
YY. M - 1.3_175 125.4 1 1 1 :I i 1 1 H 1 1 i 1 1 1 1

\s=7TeV, 4.5-4.7 fo"

Vs=8TeV, 20.3 fb™

-2 0) 2
Signal strength (u)

i
. .
4

8¥SY0°L0S | AIXJe ISVILV
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HIGGS DATA INCLUDED IN THE ANALYSIS

® Higgs signal strengths:

— [c XBR],
K — Zz w;T; ri = [osm XBRSM],,:

W, — €ilosm XBRsm]; [Assume efficiencies similar }
—

~ ~SM
J eJS'M[O'SM XBRSM]j to the SM ones €; = €;

® Calculations of cross-sections and decay widths

(T Ex g7 gnx + O(gix)

R
S 3 ’I

{ Depend on the production mode. J [ Computed using FR+Madgraph ]

Encode effects from PDFs, ... + SM K-factors

" Handbook SN ar + 2
andbook a.’ O
of LHC Higgs hg InX (ghX)
| sectlons) Computed using eHdecay j
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EWPD INCLUDED IN THE ANALYSIS

Data SM Fit SM Indirect Pull
as(Mg) 0.1185+0.0005 0.1185+40.0005 0.1184+40.0028 —0.0
Ao® (M2Z)  0.0275040.00033 0.0274140.00026 0.0272540.00042 —0.5
LEP MZ[GeV] 91.1875+0.0021 91.1879+0.0020 91.19940.011 +1.0
LHC & Tev m.[GeV] 173.34+0.76 173.6+0.7 176.9+2.5 +1.3
LHC m;[GeV] 125.091+0.24 125.091+0.24 97.401+25.59 —0.9
LEP 2 My [GeV] 80.3851+0.015 80.3651+0.006 80.361+0.007 1.4
& Tev 'y [GeV] 2.0851+0.042 2.0890+0.0005 2.0890+0.0005 +0.1
I'z[GeV] 2.4952+40.0023 2.4945+4+0.0004 2.4945+0.0004 —-0.3
O',OL[nb] 41.54040.037 41.488+0.003 41.488+0.003 —-1.4
sin? 9(1;1?1:( ll;%d 0.23244+0.0012 0.2314440.00009 0.2314440.00009 -0.8
P}_’Ol 0.14654+0.0033 0.14774+0.0007 0.1477+0.0007 +0.4
a Ay (SLD) 0.1513+0.0021 0.14774+0.0007 0.14724+0.0008 —-1.9
I:I'I A, 0.6701+0.027 0.668240.0003 0.6682+0.0003 —-0.1
o Ay 0.923+0.020 0.93466+0.00006 0.934661+0.00006 +0.6
A A%’é 0.01714+0.0010 0.0164+0.0002 0.0163+0.0002 —0.8
‘—’l, A%’E 0.0707+0.0035 0.0740+0.0004 0.0740+0.0004 +0.9
A%’]g 0.0992+0.0016 0.10354+0.0005 0.10394+0.0005 +2.8
R) 20.767+£0.025 20.75240.003 20.75240.003 —0.6
R? 0.17214+0.0030 0.17224+0.00001 0.1722440.00001 +0.0
Rg 0.21629+0.00066 0.215784+0.00003 0.215781+0.00003 —-0.8
JORGE DE BLAS SUSY 2015
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THE HEPFIT CODE

® Dim 6 Effective Lagrangian implemented as a model class within the
HEPfit code (formerly know as SUSYfit):

® General High Energy Physics fitting tool to combine indirect and
direct searches of new physics (available under GPL on github)

® Bayesian statistical analysis

® Stand-alone and library modes to compute observables in a given
model

® Add your own models and observables as external modules

® For technical description of the code see A. Paul’s talk on tuesday
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O95% PROB. BOUNDS ON DIM. 6 INTERACTIONS

® Example: K parameters (6, = (—;Cup + Cun) X—Z)

’U2
Kz =14 op + lC’HDp — %5GF

Preliminary Results (Fit to Higgs signal strengths)
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O95% PROB. BOUNDS ON DIM. 6 INTERACTIONS

( | operator at a time)

95% prob. bound on 7% [TeV 2
Operator Only EW Only Higgs EW -+ Higgs
Ouc (H'H)G{ G4 — [—0.0051, 0.0092] [—0.0051, 0.0092]
Ouw (HTH)WI W — —0.034, 0.014 [—0.034, 0.014]
Ous (H'H) B,,,B" — [—0.0087, 0.0040] [—0.0087, 0.0040]
Ouwp (H'o,H)W2 B*  [-0.010,0.004] [-0.008,0.017] [-0.0073, 0.0053]
Oup }HTDMHF [—0.032, 0.005] [—1.1, 1.6] [—0.032, 0.005]
Own (H'H)O(H'H) — (1.4, 1.3] (1.4, 1.3]
<_> _ - - - -
0% (HYD,H) (I;4*lL)  [-0.005, 0.012] — —0.005, 0.012
Of (H'DeH) (igy*o.ly) [-0.012,0.006]  [-0.47, 0.66] —0.012, 0.006
Oun. (H'iD,H) (egy*er) [-0.017,0.005 — —0.017, 0.005]
<>
O%)  (H'D,H) (@zv"qw) [-0.027, 0.041] —2, 11] —0.027, 0.041
<>
O%) (H'D*H) (qzv"0aqr) [-0.011,0.013]  [-0.42, 0.05] —0.012, 0.013]
<
Ox. (HVD,H) (ugry"ur) [-0.071,0.077] [—4.6, 0.8] —0.072, 0.076
< -
Onga (H'D,H) (drpy"dr) [—0.14, 0.06] [—2, 14] [—0.14, 0.06]
Ocn (H'H) (IHeg) — (—0.027, 0.049]  [-0.027, 0.049]
Oun (H'H) (q—LFIuR) — (-0.62, 0.33] -0.62, 0.33]
Oan (H'H) (qrHdr) — [—0.062, 0.059] [—0.062, 0.059]
Ou (Iyul) (Iy*1) [—0.010, 0.022] [—1.3, 0.9] (—0.010, 0.022]

( Preliminary Results )



O95% PROB. BOUNDS ON DIM. 6 INTERACTIONS

( | operator at a time)

95% prob. bound on £ [TeV—2]
Operator Only EW Only Higgs EW -+ Higgs
Ouc (H'H)G{ G4 — [—0.0051, 0.0092] [—0.0051, 0.0092]
Ouw (HTH)WI W — —0.034, 0.014 [—0.034, 0.014]
Ous (H'H) B, B"" — [—0.0087, 0.0040] [—0.0087, 0.0040]
Ouwp (H'o,H) W2 B* [—0.010, 0.004] [-0.008, 0.017] [-0.0073, 0.0053]
Oup }HTD,ﬁy2 [—0.032, 0.005] [—1.1, 1.6] [—0.032, 0.005] —_
Own (H'H)O(H'H) — (1.4, 1.3] (1.4, 1.3] 8
- — - _—
0% (H'D,H) (Izy*i) f ) |2
g — I e
(’)gl) (HTlej"H) (lL'y“O'alL) y ogy O9R < 0.002 5
On. (H'iD,H) (egy*er) [[-0.017,0.005] gl |7 ] 9 | ™ >
<+~ *“ ~
O%), (H'D,H) (qzv"qr) [ [-0.027, 0.041] § -
<~ | N | u,d omm
o) (H'iD*H) (qry*oaqr) {[-0.011, 0.013 95 | < 0.01,0.04 £
< : ’ Y o1
On. (H'D,H) (Wpy ur) IR o
> _ J
Ona (HVD,H) (dry"dg) —2, 14 —0.14, U.06] o
Ocn (H'H) (IHeg) — (-0.027, 0.049]  [-0.027,0.049]
Oun (H'H) (q—LFIuR) — (-0.62, 0.33] -0.62, 0.33]
Oan (H'H) (qrHdr) — [—0.062, 0.059] [—0.062, 0.059]
Ou (Iyul) (Iy*1) [—0.010, 0.022] [—1.3, 0.9] (—0.010, 0.022]




O95% PROB. BOUNDS ON DIM. 6 INTERACTIONS

95% €1 [TeV—2]
Operator Only EW O Higgs EW -+ Higgs
Onc (HTH)GAGA™ — 0. | [~0.0051, 0.0092]
Ouw (HTH)WI W — /' [-0.034, 0.014] [—0.034, 0.014]
Oug (H'H) B,,B"" — 4/—0.0087, 0.0040]; [—0.0087, 0.0040]

OHWB (HTO'aH) Wa B#®Y

[—0.010, 0.004] N 0.008,

0.01

(—0.0073, 0.0053]

( | operator at a time)

Oup H'D,, Hy [—0.032, 0.005] “16] (—0.032, 0.005] —
Ons _ (H'H) O (H'H) { Comparable to EWPD bounds || £
ol  (H'D,H) (Izy*lL) [0 005 0.012] — —0.005 0012 | @
o) (HHB;H) (ILy*o.lL) [-0.012,0.006]  [-0.47, 0.66] —0.012, 0.006 o
On. (HYD,H) (egy*er) [—0.017, 0.005) — —0.017, 0.005] | >
o) (H'iD,H) (qiy"qs)  [-0.027, 0.041 —2, 11] -0.027,0.041] | 8
oy (HHBZH) (@i 0aqr) [—0.011, 0.013]  [-0.42, 0.05] —0.012, 0.013] E
Orrv (HTiDHMH) (wry"ugr) [—0.071, 0.077] [—4.6, 0.8] —0.072, 0.076] E,
Onga (H'D,H) (drpy"dr) [—0.14, 0.06] [—2, 14] [—0.14, 0.06] By
Ocn (H'H) (IHeg) — (—0.027, 0.049]  [-0.027, 0.049] d
Oun (H'H) (q—LFIuR) — (-0.62, 0.33] -0.62, 0.33]

Oan (H'H) (qrHdr) — [—0.062, 0.059] [—0.062, 0.059]

Ou (Iyul) (Iy*1) [—0.010, 0.022] [—1.3, 0.9] (—0.010, 0.022]




O95% PROB. BOUNDS ON DIM. 6 INTERACTIONS

95% Ci [TeV—2]
Operator Only EW Only Higgs EW -+ Higgs
Ouc (H'H)G{ G4 — [=0.0051. 0.0092] [-0.0051. 0.0092]

Oy (H'H) Wa,We [ Dominated by EWPD ])]

Oup (H'H) B,,B""
OHWB (HTO'GH) W::VB“V
Oup |H'D,H|"

( | operator at a time)

Ouwn (H'H)O(H'H) 9
(1) PR . e >
Oy (HYD,H) (Ipy*1ly)  [-0.00570.012] — —0.005, 0.012] a
YRS - P _ _ =
O (HYDH) (ipv'ouls) 4 £0.012,0.006]  [-0.47, 0.66 —0.012, 0.086] | &
Oxe (HTzD H) (ery"er)f [-0.017, 0.005 — —0.017, 0.005N | >
o) (HTzD H) (qzv*qr)  [-0.027, 0.041 —2, 11] -0.027,0.041] } | 8
oy (HTzDaH) (qL'y"aaqL -0.011, 0.013]  [-0.42, 0.05] —0.012, 0.013)/ | E
One (HVD,H) (Gpy"ur) [™QOTL, 0.077 (—4.6, 0.8] —0.072,_0<76] o
OHd (HT’I,DMH) (dR")/IJ'dR) ‘\iéz-:':; —?77\_7 -/;,,, ]_4:, 006] m
Ocn (H'H) (IHeg) — (—0.027,0.049]  [-0.027, 0.049]
Oun (H'H) (q—LFIuR) — (-0.62, 0.33] -0.62, 0.33]

Ouu  (H'H) (qzHdg) = ~0.062,0.059]  [-0.062 0059]

Ou (Ivul) (1)




O95% PROB. BOUNDS ON DIM. 6 INTERACTIONS

® EWPD vs. Higgs constraints:

[ Dominated by EWPD

EXCEPTION

Probability density

(o))
o
T I T

1 1 I | 1 1 1 |
-0.02 0 0.02 0.04

C HWB

(HTO'GH) W;KB“”
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Probability density

w H
o o
LA B B L

N
o
T T T 1

10 L

Y EwW

- Higgs [x10]

Probability density

] [Compatible at the |-2 O level j

80
60
40

20

N EW
- Higgs [x10]

(3)
ChL
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O95% PROB. BOUNDS ON DIM. 6 INTERACTIONS

® EWPD vs. Higgs constraints:

[ Dominated by EVWPD ] [Compatible at the |-2 O level j

> > >
*é I N EW *é Y EW g Y EW
- . 60 |- . 10 |- -
S L I Higgs [x10] g [ I Higgs g _ I Higgs
> | > > |
: 2 ol 2 |
Ro) o A0 _g
o - o i o I
oL o : o 54
I 20
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O95% PROB. BOUNDS ON DIM. 6 INTERACTIONS

® EWPD vs. Higgs constraints:

[ Dominated by EVWPD ] [Compatible at the |-2 O level j
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O95% PROB. BOUNDS ON THE NEW PHYSICS SCALE
95% prob. bound on A [TeV]

Only EW Only Higgs EW -+ Higgs
Operator cC;=-1 C;,=1 C;=-1 C;=1 C;=-1 C;=1
Ouc  (H'H) G4 GA* — — 14.1 10.4 14.1 10.4
Ouw  (HTH) W2 Wer — — 5.5 8.4 5.5 8.4
Ous (H'H) B,, B*" — — 10.7 15.7 10.7 15.7
Ouwp (H'o,H) W2 B* 9.8 15.1 11.3 7.7 11.7 13.7
Oup H'D,H|" 5.6 14.1 0.9 0.8 5.6 140
(o) Ouo  (H'H)O(H'H) — — 0.8 0.9 0.8 09 |8
5 ol (HUD,H) (I;7*y) 141 9.3 — — 14.1 9.3 g
g O (H'D'H) [y ouls) 9.3 12.8 1.5 1.2 9.3 127 |68
. On. (H ’fz‘g,,,H ) (€ErY"€er) 7.7 13.6 — — 7.7 13.6 o
5 o (H'iD,H) (@iv"qr) 6.0 5.0 0.7 0.3 6.0 5.0 g
0 OfF (H'%DH)(qrv"o.qr) 9.4 8.7 1.5 4.4 9.2 8.9 £
1 on. (HTiéuH) (Gry"ur) 3.8 3.6 0.5 1.1 3.7 3.6 ?,
N Opa (H'D,H) (dry"dr) 2.7 4.0 0.6 0.3 2.7 4.0 &
O.n  (H'H) (I;Heg) — — 6.0 45 6.0 15 S
Ouy  (H'H) (qzHur) — — 1.3 1.7 1.3 1.7
Oan (H'H) (qrHdg) — — 4.0 4.1 4.0 4.1

Oy (Iyul) (1) 10.0 6.8 0.9 1.0 10.0 6.8
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CONCLUSIONS

® Indirect searches are as relevant as ever after the Higgs discovery:
® No hint of the possible nature of new physics
Focus on model-independent analyses = Effective Lagrangians

® EWPO + Higgs signal strengths (final Run | data) can already test a large
set of dimension 6 effective Lagrangian interactions:

® Bounds on the NP scale in many cases beyond the LHC reach
for |C;| ~ 1.Still accesible for small C;.

® Complementarity between EWPD & Higgs observables:
- Higgs data sensitive to interactions not seen by EWPD

- For the others, EWPD bounds usually dominate over the 8 TeV
Higgs bounds

® Observables and dim 6 SM EFT included within the framework of the
HEPfit project
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