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A Tevatron-LHC synergy
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Wh Y to turn to the stars?

— Remarkable advawnce Ln astroph gs’ws: precise, direct, Lmlepewdem,t

pbservations, supporting each other — robust result
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wWhat's davle matter? (an astronomer's view)

Cumlinous matter Darke matter
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wWhat's darvie matter? (A particle physicist's view)

— Knoww dark meatter propert’ues
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® cosmological properties of LSP make it an excellent CPM candidate

® LSP has to comply with the strong CPM Limits
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Matter-antl-matter as Y mm@tr@

— WMAP: Vyt—f = (6.1F+0.4)x1071° - matter-anti-matter asamme’c@
® Lepto-, baryogenesis explains the origin of asymmetry
® boryogenesis: connected to weak scale — testable at colliders
O. earliest wniverse stavts tn a matter-antbmatter symmetric phose

1. B Ls efficlent before a thermodynanmic phase transition

2. -6~ § &P nteractions allow to generate asymmetry
2. “F- preserves asym.: at phase transition Universe falls out equilibrivum,
anol new vacuum B conserving (Sakharov conditions)
— Electrowenk baryogenesis (EWBG)
® SM can satisty Sakharov conditions, if
1. B at quantum level « in SM anomalies only conserve B—L
2. there's enough €8 in CKM « not satisfied in SM: new -€P- physies!

2. BW phase transition strongly first order « lin SM: e, < 40 Gev
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BarYyogenests in the MSSM

— Possible if

1. anomalies violate B (V)

2. there's enough €8 &
u, M; and [or A: has
(relative) complex phases

2. EW phase trans'w 15 order —
constraints on stop sector
mg. < Mg, mg. = 1Tev,
0.3 <|X¢l|[mg, <05,
constraints on Higgs sector
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® scenario s already severely constrained by the LEP 2 Higgs Lower Livit:

114 .4 Gev < my,

® Does Lt survive the stringent WMAP Limits?
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Dark matter § baryogenests in the MSSM

— Slmultaneous requirement of EW baryogenesis § neutraline DM

plnpolnts the viable MSSM reglons avidson et al., Boehm et al. 1999
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Collider meLLcat’wm,s
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— A Lepton-Lepton collider can cover the £, -Z.. coannihilation region
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S r@

— Dark wmatter seemus to be out theve § neutralinos arve excellent candidates
® strong astrophysical constraints have to be satisfied!
— BEWEBC s a testable scenario explaining wmatter-anti-matter asymmetry
® strong astro- and collider constraints bimplied
— Simultaneous EWBG § CPM Ls viable tn the MSSM
® combined constraints select narrow regions of the MSSM
— The Tevatron-LHC sywnergly writtew bn the sky:
® Tevatron has a chance to find a light stop charginoe and neutraline, but
it should try to trigger for a small £ -2, mass gap to bnerease its chance
® cven Lf the Tevatron wmisses a light stop the LHC should Learn the Lesson
and trigger for a small £,-Z, wmass gap
® [l gbe a LC Ls needed to {uttg cover the £,-Z, coannihilation region,

ov: can the Tevatron/LHC do tt? a stuol Y necessary!
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