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Résumé de SUSY07

The 15th International Conference on Supersymmetry
and the Unification of Fundamental Interactions
Karlsruhe, Germany
July 26 - August 1, 2007

Morceaux choisis de SUSY07 

+ quelques updates choisis aussi
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● ~ 550 participants (LLR 1995 : ~100)

● site historique pour la susy (Wess† et Zumino)

● semaine précédente : école preSUSY

● Sessions plénières le matin, sessions parallèles l’après-midi : 
- Colliders - Higgs Phenomenology
- Colliders - SUSY Phenomenology
- Cosmology
- Flavor
- Theoretical Models
- Alternatives

http://www.susy07.uni-karlsruhe.de/
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planplan
Présenté :
• Recherche du boson de Higgs standard

- au Tevatron (update LP07 + P5)
- au LHC 

• Recherche de supersymétrie : 
- moment magnétique du muon
- recherche indirecte de matière noire (astroparticules)

Non présenté : 
• Recherche de physique au-delà du M.S. auprès des collisionneurs
• Recherche de Higgs non standards
• Développements théoriques (supersymétrie, théorie des cordes, inflation)
• Recherche directe de matière noire
• Cosmologie observationnelle
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Contraintes expContraintes expéérimentalesrimentales sur le sur le HiggsHiggs

5 paramètres : M1/2, M0, A0, sign(μ), tanβ

Pris en compte : eweak, b sγ, B μμ, 
abondance CDM, gμ−2.

Non pris en compte : limite directe LEP. 

M.S.

Mh = 110+8 (exp.) ± 3 (théo.) GeV/c2
-10

O. Buchmüller et al. 
arXiv:0707.3447

MH = 76+33 GeV/c2
-24

MH > 114.4 GeV/c2  

@ 95 % C.L.

CMSSM (=? mSUGRA)

MH < 182 GeV/c2 si MH > 144.4 GeV/c2

MH < 144 GeV/c2  @ 95 % C.L.

LEP
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Recherche du Recherche du HiggsHiggs au au TevatronTevatron

MH <~ 135 GeV/c2 MH intermédiaires MH >~ 135 GeV/c2
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Run du Tevatron en 2010 ? 8.5 fb-1 délivrés/exp.
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Combined ATLAS + CMS discovery potential

- Luminosity required for a 5σ discovery or a 95% CL exclusion -

J.J. Blaising et al, Eur. Strategy workshop

~ 5 fb-1 needed to achieve a 5σ
discovery 
(well understood and calibrated detector) 

~ < 1 fb-1 needed to set a 
95% CL limit

(low mass ~ 115 GeV/c2 more difficult)

comments:
- present curves assume the old ttH, H→ bb

performance
- systematic uncertainties assumed to be 

luminosity dependent 
(no simple scaling, σ ~ √L, possible) 

ATLAS + CMS

(K. Jakobs SUSY07 plenary)
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densitdensitéé de matide matièère dans lre dans l’’UniversUnivers

1)   Ωlumineuse = 0.003

2) Ωmatière = 0.27

3) Ωbaryon = 0.04    (dépend de la valeur de H0)

Ωbaryon >> Ωlumineux

Donc il y a des sources inconnues de baryons non lumineux dans l’Univers.

Ωbaryon << Ωmatière

il y a une source inconnue de matière non baryonique dans l’Univers.

Recherche directe et indirecte de WIMPS
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(SUSY07 plenary)
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Muon gMuon g--22
● Exp. : résultat final de E821

aμ = gμ-2 / 2 = 116 592 080 (63) x 10-11

PRD 73 (2006) 072003

● Prédictions S.M. :
QED : 116 584 719 (1) x 10-11

Hadronic :  LO :    +6908 (44) x 10-11

NLO : -98 (1) x 10-11

LBL :  +120 (40) x 10-11

EW :   + 154 (3) x 10-11

prédictions S.M. – exp. = 277 (87) x 10-11

désaccord 3.2 s

contributions SUSY ?

Futur : BaBar, Belle, KLOE, VEP2000 
(Novosibirsk).

hep-ph/0701163



15(A. Czarnecki SUSY07 plenary)
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(J. Ellis SUSY07 plenary)
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(J. Ellis SUSY07 plenary)
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SUSY08SUSY08

http://susy08.kias.re.kr
Seoul, Korea, 06/16/08 06/21/08
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BONUSBONUS
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What is new on LHC Higgs studies ?

CERN / LHCC 2006-021

• Many studies have meanwhile been performed using 
detailed GEANT simulations of the detectors

- Physics Performance Technical Design Report 
from the CMS collaboration

- ATLAS CSC (Computing System Challenge) notes in 
preparation, to be released towards the end of 2007

• New (N)NLO Monte Carlos (also for backgrounds)
- MCFM Monte Carlo,  J. Campbell and K. Ellis, http://mcfm.fnal.gov
- MC@NLO Monte Carlo, S.Frixione and B. Webber, wwwweb.phy.cam.ar.uk/theory/
- T. Figy, C. Oleari and D. Zeppenfeld, Phys. Rev. D68, 073005 (2003) 
- E.L.Berger and J. Campbell, Phys. Rev. D70, 073011 (2004)
- C. Anastasiou, K. Melnikov and F. Petriello, hep-ph/0409088 and hep-ph/0501130
- …..

• New approaches to match parton showers and matrix elements
- ALPGEN Monte Carlo + MLM matching,  M. Mangano et al.
- SHERPA Monte Carlo, F. Krauss et al.
- …
Tevatron data are extremely valuable for validation, work has started

• More detailed, better understood reconstruction methods
(partially based on test beam results,…)

• Further studies of new Higgs boson scenarios 
(Various MSSM benchmark scenarios, CP-violating scenarios, Invisible Higgs boson decays,…..) 

(K. Jakobs plenary)



K. Jakobs                                                       SUSY 2007, Karlsruhe

LHC  discovery potential for 30 fb-1

K factors included

Important changes w.r.t. previous studies: 
• H → γγ sensitivity of ATLAS and CMS comparable 
• ttH → tt bb disappeared in CMS study  (updated (ME) background estimates, under study in ATLAS)

2003 2006

• Full mass range can already be covered after a few years at low luminosity 
• Several channels available  over a large range of masses

Vector boson fusion channels play an important role at low mass ! 
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