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fUnderstand dark matter in the context of particle physics models

fConsider models with grand unification motivated by string theory

fCheck the cosmological connections of these well motivated models

at direct, indirect detection and collider experiments



Dark Matter: Thermal

Production of thermal non-relativistic DM:
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A near degeneracy occurs naturally for light stau in mSUGRA.
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mSUGRA Parameter space
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Small '"M attheLHC

(or I*I, WW) _ _
h (or Z) q HighPyjet
[mass difference is large]

26.8%

The p;of jets and leptons
depend on the sparticle
masses which are given by
models

ODEN A A 68.3%

Colored particles are
produced and they
decay finally to the
weakly interacting stable

particle DM  R-parity conserving

High P;jet ¢ h (or Z) (or I'l", WW)
The signal :
jets + leptons+ t's +W’s+Z's+H’s + missing E;
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Small "M viacascade

SUSY M asses

Typical decay chain and final statesat the LHC
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Small "M viacascade and DM

9Solved by inverting the following functions:
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Rare Decay B, o PP

How to under stand particle physics models at the Tevatron

Rare Decay mode:
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Babu, Kolda,
Phys.Rev.Lett.
84 (2000) 228

In the SUSY models (large tan B, which are cosmologically
consistent, the decay can be enhanced by up to 1,000.
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Limit on the branching fraction

B (B, —>u) and Cosmological Connection
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Direct Detection of DM

New physics/SUSY in thedirect detection experiments:
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Direct Detection of DM
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Direct Detection of DM
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MSUGRA Parameter space

Theminimal model: mMSUGRA A4 parameters. my, my,, Ay, tan Eand Sign P

Accomando, Arnowitt, Dutta, Santoso,
Nucl.Phys. B585 (2000) 124-142
Accomando, Arnowitt, Dutta,
Phys.Rev. D61 (2000) 075010

Coannihilation
Region
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SUGRA Parameter space
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Modelsfrom Sring Theory



Modelsfrom Sring Theory

* Construction of Yukawa couplingswith hierarchy (as observed) in the fermion masses
in such attractive framework ispossible
Arnowitt, Dutta, Nucl.Phys. B592 (2001) 143-163

* Construction of neutrino masses and mixings(as observed in the experiments) in possible

Arnowitt, Dutta, Hu, Nucl.Phys. B682 (2004) 347-366 , Arnowitt, Dent, Dutta, Phys.Rev. D70 (2004
126001
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