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Résumé des conférences d'hiver 2014

Disclaimers:

Résumé LHC-centrique

Beaucoup de résultats étaient déjà publics avant les 
conférences

Résumé de:

Aspen: https://indico.cern.ch/event/276476/timetable/#20140119

Moriond EW: https://indico.in2p3.fr/conferenceOtherViews.py?view=standard&confId=9116
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Higgs mass and couplings
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Higgs: Production associée avec top-antitop (ttH)
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Higgs: Production associée avec top-antitop (ttH)
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Higgs interferometry: Higgs width 
from on-shell/off-shell production ratio
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Higgs interferometry: Higgs width
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Approx. Lower 
Limit (95% C.L.)

VLQ T and stop (tt → ttχχ) 700 GeV

gluino 1.4 TeV

KK gluon → top-antitop res. 2 TeV

Z'  → dilepton (SSM) 3 TeV

Excited quark → dijet 4 TeV

SUSY and Exotics at LHC: Summary of Run 1

 The 8 TeV LHC data have been investigated extensively
but still a lot of work in progress

 Unfortunately, still no hint of BSM physics in the LHC data...



H. Bachacou, Irfu CEA-Saclay 7/4/2014 8

Supersymmetry: Strong Production

 Summary of strong-production searches
 cMSSM interpretation: squark and gluino mass > 1.4 TeV 

(95% CL)
 Conclusion:

cMSSM is

fine-tuned
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Supersymmetry: 3rd generation

 Natural (i.e. not fine-tuned) 
SUSY requires:
→ stop/sbottom are light
→ gluino somewhat light
→ 1st and 2nd generation 

squarks are allowed to be very 
heavy

 2 strategies:
→ gluino production decaying to 

stop/sbottom
→ direct production of 

stop/sbottom
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Supersymmetry: 3rd generation

m
(L

S
P

) 
[G

eV
]

700m(stop) [GeV]

 Gluino to stop:  Direct stop production:
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Search for Dark Matter at LHC

 Dark matter pair-production
→ Observe only the Initial State Radiation
→ Consider g/γ/W/Z radiation:

 mono-jet + missing ET
 mono-photon + missing ET
 W or Z ( lv/ll or dijet + missing ET)
 Z→ dilepton + missing ET Z/γ
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Search for Mono-W & Mono-Z (hadronic decay)

 Select jets with mass 
consistent with W or 
Z hadronic decay

 Inclusive trigger MET 
> 150 GeV

 Final selection: 
→ MET > 350 GeV 
→ MET > 500 GeV

 High-momentum W → qq or Z → qq 
reconstructed with one large-radius jet
→ Cambridge–Aachen algorithm with a radius 

parameter of 1.2
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Search for Dark Matter

 Limits presented in several ways:
→ Consider several operators of 

effective theory described in 
arXiv:1008.1783

→ Loose constraint on EFT validity 
assumes WIMP production is near 
threshold: q2 ~ 2mχ < 4π M*

→ M = mediator mass = M*  √(gqgχ)

Perturbativity requires M < 4π M* 

→ Back-of-the-envelope: 

if M*  < 400 GeV, mediator is 

produced on-shell i.e. at much 
higher q2

monojet

2mχ  < 4π M* 
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Search for Dark Matter

 Limits presented in several ways:
→ Consider several operators of 

effective theory described in 
arXiv:1008.1783

→ Loose constraint on EFT validity 
assumes WIMP production is near 
threshold: q2 ~ 2mχ < 4π M*

→ M = mediator mass = M*  √(gqgχ)

Perturbativity requires M < 4π M* 

→ Back-of-the-envelope: 

if M*  < 400 GeV, mediator is 

produced on-shell i.e. at much 
higher q2

monojet

400 GeV
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Search for Dark Matter
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Direct Dark Matter Search with DNA

Katherine Freese (Aspen)
https://indico.cern.ch/event/276476/session/8/contribution/22
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Direct Dark Matter Search with DNA

Directional capability allows to reject background very efficiently  
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Direct Dark Matter Search with DNA
Production de ségments
d'ADN linéaires:
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Direct Dark Matter Search with DNA
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