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Higgs signal strengths
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in order to construct an approximation to the Higgs likelihood, one can:
i) fit a 2D Gaussian using the 68% CL contour for each final state
ii) combine the measurements from ATLAS and CMS final state by final state
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[Belanger, BD, Ellwanger, Gunion, Kraml,
arXiv:1306.2941]

include all results up to
the LHCP 2013 conference

X; = ai(JgeF i — flggF.i)°

+ 2b; (,LngF,z' — ,&ggF,i)(MVBF,i - /lVBF,i)

+ ¢ (UvBF.: — AvBF.:)°

0.5 1 1.5 2

= 0 2
p(ggF + ttH, 77)
3 I I I I

6 -4 -2

p(ggF + ttH, bb)

0 2

flgeF | [WVBF a b c
vy 0.98 | 1.72 | 14.94 | 2.69 | 3.34
VvV 0.91 | 1.01 | 44.59 | 4.24 | 4.58
bb/TT | 098 | 0.97 | 2.67 | 1.31 | 10.12
bb | —0.23 | 097 | 012 | 0 7.06
T 1.07 | 094 | 2.55 | 1.31 | 3.07
\'\., without
Tevatron
July 21,2014 3

Béranger Dumont



going beyond the Gaussian approx.
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Measurements of Higgs bgSon production and couplings in diboson
final states yith the ATLAS detector at the LHC

ATLAS Collgioration (Georges Aad (Freiburg U.) et al.) Show all 2923 authors

Jul 4, 2013 - 32 pages

Phys.Lett. B726 (2013) 88-119
(2013)
DOI: 10.1016/j.physletb.2013.08.010
CERN-PH-EP-2013-103
e-Print: arXiv:1307.1427 [hep-ex] | PDF
Experiment: CERN-LHC-ATLAS

INSPIRE

Abstract (arXiv)

Measurements are presented of production properties and couplings of the recently
discovered Higgs boson using the decays into boson pairs, H --> gamma-gamma, H --> ZZ*
--> 4 |leptons and H --> WW --> 2 |eptons + 2 neutrinos. The results are based on the
complete pp collision data sample recorded by the ATLAS experiment at the CERN Large
Hadron Collider at centre-of-mass energies of 7 TeV and 8 TeV, corresponding to an
integrated luminosity of about 25/fb. Evidence for Higgs boson production through
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meet Lilith

» what is Lilith?

® a new public and user-friendly Python tool for applying the Higgs constraints
on a wide class of new physics models

® experimental results are stored in a flexible XML database, easy to modify and extend
can take any Higgs results given in terms of signal strengths as input

® two different input modes:

® reduced couplings
® signal strengths
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XML user input: reduced couplings

<?xml version="1.0"7>

<lilithinput>

<mh>125.5</mh>

<reducedcouplings>
<C tO:“tt“>1.0</C> n n n n .
<C to="cc">1.0</C> 5 or 'uu" and "dd" (for up- and down-type particles),
<C to="bb">1.0</C> or "ff" (universal reduced coupling to the fermions)
<C to="tautau">1l.0</C>
<C to="VW">1.0</C> < or "WW" and "ZZ" instead of "VV"
<C to="gammagamma'>1l.0</C> : . :
<C to="Zgamma">1.0</Co ) optional; if not given computed from
<C to="gg">1.0</C> SM processes

<precision>BEST-QCD</precision>

</reducedcouplings> uses (N)NLO QCD results from
<extraBR> HDECAY and/or HIGLU
<BR type="invisible'>0.0</BR> for Hoyy, ggs—H, H—gg and H—-Zy

<BR type="undetected">0.0</BR>
</extraBR>

</lilithinput>
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XML user input: signal strengths

<?xml version="1.0"7>

<lilithinput>

<mh>125.5</mh>

<signalstrengths>
<mu prod="ggH"
<mu prod="ggH"
<mu prod="ggH"
<mu prod="ggH"
<mu prod="VVH"
<mu prod="VVH"
<mu prod="VVH"
<mu prod="VVH"
<mu prod="ttH"
<mu prod="ttH"
<mu prod="ttH"
<mu prod="ttH"

<redxsBR prod="ZH" decay="invisible">0.0</redxsBR>
<redxsBR prod="VBF" decay="invisible">0.0</redxsBR>

decay="gammagamma'>1.0</mu>

decay="VV'">1.0</mu> <«
decay="bb">1.0</mu>
decay="tautau'">1.0</mu>

decay="gammagamma'>1.0</mu>
decay="VV">1.0</mu>
decay="bb">1.0</mu>
decay="tautau">1.0</mu>

decay="gammagamma'>1.0</mu>
decay="VV">1.0</mu>
decay="bb">1.0</mu>
decay="tautau'">1.0</mu>

</signalstrengths>

</lilithinput>
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or "WW" and "ZZ" instead of "VV"

"WH"’ "ZH" and "VBF"
can also be specified separately

o)

x BR(H — inv.)
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XML experimental input

[CMS-HIG-13-012

arXiv:1310.3687] _
<expmu decay="bb" dim="2" type="n">
{05 L L I L L BN L <experiment>CMS</experiment>

CMS _ + Best Fit <source type="published">HIG-13-012-003</source>
{s=7TeV,L=5.0fb" [ 68% CL

/s=8TeV,L=18.9 b’ [ 95% CL <sqrts>7+8</sqrts>
’ B SM Higgs boson <mh>125</mh>
pp — VH; H — bb, m =125 GeV <CL>6896</C L>

<eff axis="x" prod="WH">1l.0</eff>
<eff axis="y" prod="ZH">1l.0</eff>

<bestfit>
<x>1.123</x>
<y>0.997</y>

</bestfit>

<param>
<a>1.393</a>
||||||||||||||||||||||||||| <b>0'190</b>
-1 0 1 2 3 4 <c>2.217</c>
w </param>
WH </expmu>
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ATLAS experimental input
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MVBF,VH

CMS experimental input

19.7 b (8 TeV) + 5.1 fo” (7 TeV)
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Tevatron experimental input

Tevatron Run I, L < 10 fb”
m, =125 GeV/c
I Combined (68% C.L.)
—fl- Single channel

3 4 5 6 7 8 9 10
Best Fit (o x Br)/SM
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Validation: ATLAS

based on

(CF, Cv) fit
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Conclusions

Lilith is a new public tool for applying the Higgs constraints
on a wide class of new physics models

you can download the beta version at http://Ipsc.in2p3.fr/projects-th/lilith/

TMRFVANI . / L11L1th.py model input xml [experimental input L[ist]

Entering signal strengths mode. ..

-2*log(L) = 13.1116638
ndf = 26

can be easily embedded into any Python code (e.g. with for minimization with MINUIT)
examples are shipped with the code

try it and send us your feedback!
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alidation: ATLAS 5-param. fit
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Validation: CMS 6-param. fit
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