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? WMAP preferredregionsof mMSUGRAmModel

? Prospectsfor direct DM detection

? Prospectsfor indir ect DM detection

? Prospectsfor DM detectionat colliders
7 Modelswith scala massnon-universaly

7 Modelswith gauginomassnon-universaly
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‘ Dark matter/energy Iin universe: l

| No Big Bang
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mass density

? ) tight constrainton modelswith CDM: - cpm h? = 0:1138 0:009
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‘ Mo dels of SUSY breaking l

? Postulate SUSY breakingin hiddensecta (HS)

? CommunicateSUSY breakingfrom HS to visiblesecta (VS)?

{ gravity mediation: supergraviyy (SUGRA)and local SUSY:minimal
messengesecta: ms-, » TeV: LSP=bino/higgsino/wino/gravitino?

gaugemediation (GMSB): introduce messengesecto elds as
Intermediay betweenHS and VS: m3-, ¢ TeV:LSP=gravitino

{ anomalymediation(AMSB): m3-, > TeV: LSP=wino

? role of extra dimensions?Zompacti cation? sequesteregectad and AMSB;
gauginomediation; GUTSs; ¢¢¢

2 CDM most natural in SUGRAwherem; » TeV
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‘ Gravity-mediated SUSY breaking models l

? M3y » M2=Mp| » 10° GeVfor Mg » 10 GeV

? theay belov Q » Mgyt usuallyassumedo be MSSM
? Soft SUSY breakingbounday conditionsusuallystipulatedat Q = Mgy

? lots of possibilitiesdependingon SUSY breaking/ GUTs/ compacti cation ¢¢¢
(all unknown physics)

? minimal choice: singlescala massmg, gauginomassm,-,, trilinear term Ay,
bilinea term B

? evolvecouplings/softtermsto Meak Via RG evolution
? EWSB radiativelydueto large m;
? parameterspace:mg; Mi—; Ag; tan ; sign(!)

? this is simplestchoiceand a baselinemodel, but many other possibilities
dependingon high scalephysics
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non-universakcala masses
non-universagauginomasses
FC soft SUSY breakingterms

large CP violating phases
additional elds beyond MSSM belov Mgy 172
¢ee
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‘ From - h?, BF(b! s°), ¢ a, compute A2 l

2 calculateA?, plot in mMSUGRAparameterspace:(HB, Balazs)

2 allowed regions
stau co-annihilation(Ellis, Falk, Olive; Arnowitt, Dutta, Santoso)
HB/FP (Chan, Chattopadyy, Nath; Feng, Matchev, Moroi; HB, Brhlik)
A-annihilationfunnel (Drees, Nojiri; HB, Brhlik)
\bulk" regionat low mg, m;-, disfavaed (LEP2,b! s°, (gi 2):)
light Higgsh carridor at low m4-, (Arnowitt, Nath)
other co-annihilationse.g. 2:t3, etc.
2 SeealsoEllis, Olive, Santosoand Spanos;Lahanas,Mavromatos,
Nanopoulos; Chattopadhwy, Casetti, Nath; Roslowski, Ruiz de Austri, Nihei;
Bottino, Donato, Fornengo,Scopel; Drees,Djouadi, Kneur; Bednyakov,

Klapdor-Kleingrothausand Kovalenlo; Accomando,Arnowitt, Dultta,
Santoso;Edsjo, Gondolo,Schelle, Ulio; Gomez,Vergados;Casetti, Nath; ¢¢¢
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Results of A2t using ¢ data for a.:

mSugra with tab = 10, A) = 0, mGO mSugra with tab = 54, A) =0, m>0

In(c¥DOF)

T S O ) I T T ) S

1000 2000 3000 4000 5000 6000 1000 2000 3000 4000
m, (GeV) m, (GeV)

— m=114.1GeV = LEP2 excluded — m=114.1GeV = LEP2 excluded
— GENIUS ---- CDMSII — GENIUS ---- CDMSII
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‘ Results of A2 T using e*e data for a. : l
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‘ Direct seach for relic neutralinos l

? Seach for 2, i nucleon scatteringin undergroundcryogenicdetectas
{ Stage?2 detectas: CDMS2,CRESST2 Edelveiss2,Zeplin2¢¢¢
Stage?2 reachto » 10 & pb
Stage3 detectas: Genius,Xenon,Zeplin4, WARP, ¢¢¢

{
{
{ Stage3reachto » 10 ° 10 1° pb
{

for an overview,seee.g. HB, C. Balazs,A. Belyaevand O'Farrill;
JCAPO9, 007 (2003).

? Y, large if
{ mgissmall

{ mixedhiggsinoDM (asin HB/FP region)
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‘ Y51 (Z1p) VS: Mg in MSUGRA l
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‘ Indirect detection of SUSY DM l

? Indirect seach for SUSYDM:

2 7971 ! bbetc:in core of sun(or eath): ) °. ! 1 in° telescoms

o Amanda,lcecule, Antares
o ratej o » 2Ctanh®( CAt-)

g C =capturerate; A = ann. rate times velacity
Z1Z,! qogetc:! ° in galacticcore or halo
Z1Z,! qgfetc:! e in galactichalo

Z1rZ, ! qgf;etc:! pin galactichalo

? To estimateindirect rates, we useDarkSUSY (Gondoloet al.) Isajetinterface
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Rates for

mod. isotheral
Navarro-Frenck
Moore et al
Kravtsov

r (GeV cm®)

O‘

1 n 1 n 1 . n 1 n 1
1000 2000 3000 < 1000 2000
m,(GeV) m,(GeV)

2 gliceof mMSUGRAvs. mg wherem;-, = 550GeV,tan = 50,1 < 0

2 HB, Belyaev, Krupovnickas and O' Farrill, JCAP0408, 005 (2004)
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‘ Seach for SUSY DM at collider experiments l

? FermilabTevatron: pp collider; ¥ s=2TeV;2; 10fb' *; currently running
{ HB, Krupovnickasand Tata; JHEP0O307, 020 (2003).

? CERNLHC: pp collider; P s= 14 TeV; 100-300fb' !; start-up, 20077?

{ HB, C. Balazs,A. Belyaev, Krupovnickas and Tata; JHEP0O306, 054
(2003).

? linea e" e collider: ¥ s= 0:5; 1TeV;100-300fbi 1;pending,2015-2020?

{ HB, A. Belyaev, Krupovnickas and Tata; JHEP0402, 007 (2004) and
JHEPO406, 061 (2004)
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Sparticle reach of all colliders with relic density

mSugra with tah = 30, A, = O m> O
0 T wnioazs ‘ 1
‘ : LEP2 excluded ‘
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Sparticle reach of all colliders and relic density

mSugra with tah =45, A/ =0, mL 0
0 1 WhL0.129
‘ : LEP2§echuded :
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Sparticle reach for direct and indirect detection of DM

MSUGRA, A,=0 tanb=10, n»0

TEV no REWSB

;'“\LE\P‘ PR
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Sparticle reach for direct and indirect detection of DM

MSUGRA, AO=O, tanb=50, nx0

Z, not LSP
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0<Wh%< 0.129
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‘ Scalar mass non-universality l

? Simplestcase: non-universaHiggs masses

? Inspiredby SUSY GUTswhereHiggslie in di®. multiplets than matter

2 ‘M2 m2 = m2
¢ Oneextrapaam.: m3g =~ mg = mg

2 mz < 0:) A-funnelfor anytan !

2 mz >> mg: HB/FP for any mg choice!
? Two parametercase

{ addmg ,mg $ % ma

{ candial to A-funnel, HB/FP region

{ light ar, egr casedueto S term in RGEs

? HB, Belyaev, Mustafayev, Profumo, Tata: hep-ph/0504001
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‘ Gaugino mass non-universality l

? M, 6 M, at GUT scale

? For M1 » Mo at Myeak, get mixedwino DM
{ enhancedlirect/indirect detectionrates
{ spoiler modesof 2, decy always closeddueto smallZ, | Z; massgap
{ HB, Mustafayev, Park, Profumo: hep-ph/0505227

? For M1 >» j M, case:

? Bino-wino co-annihilationscenaio

LSP is pure bino

- 21h2 reducedvia bino-wino co-annihilation

Low ratesfor direct/indirect DM detection

special photonic collider signatures: 2, | 2,°
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‘ Conclusions l

? WMAP etc. constraints) only special allowed regionsof SUGRAmModels

{ bulk: almostexcluded,but light spaticles
{ HB/FP: DD, ID, LHC?,ILC

{ A-funnel: ID, LHC, ILC?

{ Stauco-annihilation:LHC, ILC

? non-universaHiggs massesHB/FP, A-funnel, light ur

? non-universagauginomasses
2 mixedwino DM
2 bino-wino co-annihilation
? LHC turn-on in just 2 yeas!

? array of direct/indirect CDM seach experiments!

2 moveforward on international linea e* e collider (ILC)!
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