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Higgs: Au centre et au coeur du Projet ENIGMASS

la preuve?
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Higgs au coeur du Projet
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Depuis juillet 2012, l’urgence est encore plus grande, le recentrage

essentiel!
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Sujet d’actualité et signe de visibilité
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On a découvert le Higgs. Une grosse partie de l’énigme est résolue?

On nous coupe le financement?
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Hare Higgsna, Hare Hare...

from Adam Martin, from?
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Hare Higgsna, Hare Hare...

why not just praise the Lord and the SM

The holy cow has got 4 legs: 3 Goldstones and one scalar
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Hare DonkeyColour
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The Standard Model Higgs search : production
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gg → h

VBF

VH



The Standard Model Higgs search : channels
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for mh = 125GeV Γh = 4.2MeV

h→ bb̄ 56% h→ WW ∗ 23% h→ ττ 6%

h→ ZZ ∗ 3% h→ γγ 0.2%

Thank you Nature=Hare Higgsna!

I γγ : low masses
I can probe VBF with γγ + 2j

I ZZ : different subchannels (4`, 2`2ν · · · )
Good sensitivity even below the threshold

I WW : similar features
I can probe VH, VBF with WW + 1/2j

I τ̄ τ : whole mass range
I MSSM-like analysis since this channel is tβ enhanced

I VH → Vb̄b : low masses
I Independent of gg → H!
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LHC Fits (E,G,M,Trott)

EGMT

All is standard? what is still hidden in other mass ranges?
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Why Multi-Higgs? Other Higgses? Nature of the vacuum: Why Beyond

SM, ..still?

I What happened to the naturalness argument?

I What about Dark Matter? keeping the religious analog: we are not in the centre of

the Universe and we are made up of a minute part of what constitutes the

Universe at large

I Unification of forces

Sounds familiar? Yes, Supersymmetry, UED, More unknown theories
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We may have been too naive: SUSY as an example

I SUSY provides nice solutions (Naturalness, DM, ) but the MSSM may have been

too simple and naive

I Supersymmetric Effective Approach: encapsulates effects from different

implementations. Higgs is a very good window.

I Effective approach: what do we learn from discovering the first Higgs, h.

Importance of accessing as many channels of h as possible

I Signatures depend not only on the different implementations but also on the role

of the stops.

I The role of Higgsinos and naturalness

I What about the other Higgses, keep analyzing the data in a wide range of Higgs

masses

I Flavour observables important: B → Xsγ
∗

I Direct Detection important
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New analysis, stage 1: Recasting to non-SM models

I Use the exclusion ratio in the no signal case

Rexcl 95%
XX =

σpp→φ→XX

σexcl 95%
pp→φ→XX

I Use signal strength in the case of a signal

RXX =
σpp→φ→XX

σSM
pp→H→XX

I Use the MSSM production modes

σpp→φ→XX =
(
σggh + σVBF + σVh + σb̄bh

)
× BR(φ→ XX)
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FB, G. Drieu La Rochelle (PhysRevD 2011)



Higgs signal, h as a signal in Model A
I The reduction of ghb̄b implies strong correlations between

enhanced channels

I Correlation with VH → Vb̄b channel.

Rγγ ' RZZ ∼ Rγγ+2 jets

Rγγ = 2 is possible. ex:

Rγγ = 2, RZZ =

1.7, Rγγ+2 jets = 1.5

RVH,Vbb = 0.6 with

Rγγ = 2
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December 2011, 5 fb−1
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Model A facing flavour

F. BOUDJEMA (LAPTh) Higgs@ENIGMASS Annecy, Octobre 2012 26 / 28



Model A facing flavour

First consequence : MA0 < 200 GeV excluded for all tβ ∈ [2, 40]
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Model A facing flavour

First consequence : MA0 < 200 GeV excluded for all tβ ∈ [2, 40]

B → Xsγ∗ more restrictive even if more luminosity is taken for A→ ττ LHC analysis
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Adding Direct Detection, XENON100 (2012), Model A

Assume the correct abundance, no assumption on thermal history

M2 = µ = 300GeV scan over M1 : 7− 300GeV

Xenon100 (2012) very restrictive, only small values of M1,mχ̃0
1

Rγγ ∼ 2 possible with mχ̃0
1
< 150GeV
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Profil du Poste

I Un jeune théoricien travaillant avec des expérimentateurs

I Nous avons un manque de model builders et model independent approaches (Au

delà du MSSM, UED..)

I Pouvant utiliser les approches statistiques et simulations, fits,...

I Connaissance DM

I Precision Physics

I Annonce serait faite le 15 octobre 2012. Recrutement pour 3 ans à partir du 1er

octobre 2013.

I Préférence pour thèse+3 mais un très bon Thèse+0 sera le bienvenu

F. BOUDJEMA (LAPTh) Higgs@ENIGMASS Annecy, Octobre 2012 28 / 28


