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Whg o we weed an 1LC?

— Recent prec’use, direct, consistent astro observations — robust result
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® new form of matter: stable, non-bary., non-rel., weakly ta. - new physies
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BWMOVL asg mme’cr@

— BBN § WMAP: 1]z = % =(61%0.4)x107°>0 - BE asymmetry
— Baryo- (or Lepto—) penests has to satﬁsﬂj the Sakharov conditions
O. initial condition: matter-antimatter symunetric phase
early Universe: existence of a phase transition to asymwmmetric phase

1. B is efficlent before the phase transition

2. &~ §-eF- nteractions allow to generate asymmetry
3. “F-preserves asym.: at phase transition Universe falls out equilibrium,
and new vacuum B conserving
— Electroweak baryogenesis: dynamical generation of asymmetry
from symumetric initial conditions
® consistent with particle physics and cosmology (inflation)
® utilizes existing phase transition: EWSE

® conmnected to weak scale — testable at Tevatron, LHC and (LC
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BMSSM: BW Baryogenesis + MSSM

— EW phase transition
strongly 1% ordler —
constraints on stop sector 160
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Carena, Seco, RuUiros, Wagner 2002
— EDPM Limits - heavy 1 *° § 2" generation scalars
— Scenario s strongly constrained by LEPR: 114 Gev < iy

® Does EWBRG survive the stringent astro (collider § LowE) constraints?
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The origin of matter in the BMSSM

— can SUSY explain the existence of dark matter and lack of anti-matter?
— Top-down: embed EWBG ln an existing SSB model
® gssume modifled MSUGra: My, Wy s, Ay, tan(B), aro (i)
® run (1-loop MSSM) RGE's up, to check unification:
mig (Meaur) ~ %mzég—l-mf + 114 M, — 53MF + O(BW)
mzés (Meur) ~ %mzs—l— A+ B4 M, — 4eMF + O(BW)
g, (Meyr) ~ — SMT + mG— P+ n
nig, (Meur) ~ m23+3/4§ + 154, M, — 20MF + O(BW)
o m% , Ay, My, [ constrained by BWBG = no scalar (or gauge) unifleation
MSUSGKT, m(;,)MSB or MAMSE (+phases) tnconsistent with BEWBG
— Bottom-up: let experimental data determine the low energy parameters
® nssume EWBG n (K, N)MSSM (o assumption on SSB): BMSSM
o usedata (Nz, Quyme, €7 EPM, B(0—sY), 9,-2...) to narrow parameter space

o simplifying assumptions: Z, s LSP § only u acquires a complex phase
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The supersymmetric origin of matter

— Can baryon asymmnetry § neutraline dark watter be simultaneously

penerated tn the MSSM?

Input parameters:
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The supersymmetric origin of matter

— £,-Z, coannihilation Lowers the newtralino relic olem,s’utg

to agree with WMAP where mz ~ mz

Input parameters:

tanp = 7. m, = 1000 GeV, Arg(u) = 1.571
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The supersymmetric origin of matter

— Avunihilation via the #° (4°) resomance also Lowers the neutralino rvelic

abunodance to ngree with WMAP wheve 2m =, Mp(a0)

Inpur parameters:

tanP = 7, m, = 1000 GeV, Arg(u) = 1.571
M.=M g/e, Are(M,)=Arg(M,)=0. M =1 TeV
,,, = 0GeV, My; = 1.31eV. X = 0.7 IeV
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Collider bmplications = Ayres' § Caroline's talk

— If £, -2, dominant
considerable part of
para. space observable

at Tevatron depending on L

— e o bZ, Wor
V\/L',E'i < 125 l/l/Lz1
(HL@@S reSONANCE or
£ - Z.. commnihilation)

diffleult at Tevatron
— LHC: stmllay sttuation

— (LC expected to cover
essentially all veglons
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BMSSM Benchmarks

@ Strategy to explore collider
phenomenology
Les Houches lightt WG
(Allanach, Balazs, Galanti, Ghosh, Godbole,
Guchait, Lari, Schumacher, Shepherd, Sopczak,

140 fo

Zhukovarena...)
& Benchmark point selection :
1, 2 and modified SPSla (Ayres)
& Benchmark point analisys
e BMSSM 1
e t; Z; mass gap small
e No Tevatron (LHC) reach

80 K.

60 |
e . e ILCreach — LesHouches
100 150 50 300 350 400 450 500 @ BMSSM 2
(e e Tevatron (LHC) reach?
1 {|ul, M1} ={350, 110} GeV e BMSSM 3
Arg (n) optional (t; Z, coann. insensitive to it) e No Tevatron (LHC) reach
2 {|ul, M1} = {400, 60}GeV e ILCreach — Ayres

in Tevatron/LHC reach (resonance ann.)
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Dlrect CDM detectlon 6)(}36V'Lmewts

— Future nucleon-WIMP detection experiments will probe considerable part of all
reglons (tncluding F -Z. coannihilation)
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Electron electric ollpote moment constratnt

— ¢ EDM Ls one of the most sensitive probes of BWBG
® EWBG requires complex phases -« complex phases generate EDM
® EWBG requires Arg (i) 2 0.1 = 2 x10 *Feom < |d, |

o cxperbmental Limit: |d, | < 1.6 x107¢ cim
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o Minimal wodel probed Uf d,~ Limits limprove bg 10-100 (next few 5601»/5)

® Escope £ EDM: specific phase arvangements, ne,> 1 TeV, non-min. models
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S r@

— Cold davle watter seems to be out there and
neutralinos are excellent candidates for it
— Baryogenesis explains the baryon asymmetry baseo on the
electrowenle phase transition tn the MSSM
o simultaneous electrowenl baryogenesis and neutralino cold darie matter
ls viable in the MSSM = all matter might just originate from SUSY!
— Does matter have o supersymmetric origin?
® /T EDM measurements are the wmost sensitive probes of this moolel
e Tevatron has a good chance to find the light stop, but even the
® Lnrge Hadvon Collider will not cover the full para. space
o (nternational Linear Collider covers most of the parameter region
® slirect darlke wmatter searches can find the neutralinoe in this scenario

® complementary collider, dark matter § low energy expertments can wncover..
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S r@

— Cold davle watter seems to be out there and
neutralinos are excellent candidates for it
— Baryogenesis explains the baryon asymmetry baseo on the
electrowenle phase transition tn the MSSM
o simultaneous electrowenl baryogenesis and neutralino cold darie matter
ls viable in the MSSM = all matter might just originate from SUSY!
— Does matter have o supersymmetric origin?
® /T EDM measurements are the wmost sensitive probes of this moolel
e Tevatron has a good chance to find the light stop, but even the
® Lnrge Hadvon Collider will not cover the full para. space
o (nternational Linear Collider covers most of the parameter region
® slirect darlke wmatter searches can find the neutralinoe in this scenario

e complementary collider, dark matter § low energy experiments can uncover
the supersymmetric origin of matter
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