Extra scalar — Direct search vs precision

based on arXiv:1304.0386 with B.Clerbaux, C.Caillol and J.-M.Frere

Simon Mollet
Service de Physique Théorique (ULB)

Scalar Search and Study in Belgium (S3Be)

PHYS

e




@doubletdb + extra sing@\

Symmetry Breaking

SM scalar H + extrascalar S

Mixing

H1=Hcosa+SsinO(
H2=-Hsin0(+Sc050(
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Which mass range for which mixing ?

Decoupling implies that mixing disappears when the mass of the new particle - «
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2m <m_->anew channel opens !
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Constraints on oxBr(Extra Singlet Model)/SM

CMS, L<4.9fb"at 7 TeV, L<19.7 fb™ at 8 TeV
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Based on public CMS data m, [TeV]
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Constraining the simplest model
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CMS L'=i4 9 fb™ at 7 TeV, L<19.7 fb™ at 8 TeV

5 . l . I !_l_ll L | L 1 |
‘ o~ : : | : S e VOl
w 09F o i
O B S ; . ==100 GeV
g R] o S s I --150 Gev
| e s St : Foe
— s : i & ] 200 GeV
1Gf % 0.7F : i | e
O 06 i L i’l - 600 GeV
DZG - i . E: i -
' N J.op 8- T g . ==1800 GeV
A RN o P
S, 04— e !I
: i =i 1Ny
Precision (measure 0.3t NG
of 125 GeV peak) - ; - : | cos’a+sin‘a=1
e e e
=, - i | g |._|_||

D.%.

0 0.2

0.6 0.8 1.0

For the moment direct search wins

Search for 2" peak |
Excpect < 110 GeV and > 600 GeV
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