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ABSTRACT

DM relic density and the muon g-2 anomaly favour relatively
light EW superparticles (B,W, 1)

Blut_ Higgs mass ~ 125 GeV favour heavy (Tev scale) squarks &
gluinos

The two can be naturally reconciled in simple NUGM models
based on SU(5) SUSY GUT

We shall discuss the phenomenology of these models

We shall also discuss briefly the DM phenomenology of a
NUGM model based on AMSB
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Bino LSP => generic over-abundance of DM relic density
Higgsino LSP => under-abundance of DM relic density for LSP mass <1 TeV.
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Mohanty, Rao & Roy (JHEP’12)

M,C= 800 GeV => TeV Sc squark/gluino
+ A, =-1300GeV => m, ~ 125GeV

M,¢ =250 GeV =>
Light bino DM & right sleptons ~ 100 GeV
=> Bulk annihilation region of DM

Even left sleptons lighter than Wino
=>Large leptonic BR of SUSY
Cascade decay via Wino at LHC

(1+200) model: relatively light wino
=> BNL muon (g-2) signal
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Hard Positron Signal (PAMELA?)

M = 250 GeV, M{ = 800 GeV, mgy = 80 GeV
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Figure 2: Ratio of the positron flux to the total (e~ + et) flux vs energy for
a 100 GeV DM in the 1475 model | with PAMELA data shown for comparison.
The solid line denotes the result for the spectrum in Table 2 and the dotted line
for Table 3. The boost in the annihilation cross section is taken to be 700D and
10000 respectively.

Mohanty, Rao & Roy (JHEP’12)



Bino, Higgsino & Wino LSP Signals in Dark Matter Detection Expts
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SUSY Spectrum, Higgs mass
& Muon g-2 in ( 1+200 ) model

Mohanty, Rao & Roy JHEP2013

bino & right-slepton mass ~ 100 GeV
=> bulk ann. Region of DM

wino & left-slepton mass : 400-600GeV
=> Muon g-2

=squark/gluino mass < 2000 GeV
Observable signal @14 TeV LHC
via cascade decay

All massea in GeV
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Tabkle 2. Same az Table 1, but with tan & = 15, mg = 102 GV oand Ap = Aw = —1.4
TeV.



SUSY Spectrum, Higgs mass & muon g-2
In a general NUGM (e.g. 1+75+200)
Mohanty, Rao & Roy JHEP 2013

M,® = 200 GeV => bino & right-slepton
masses ~ 100 GeV => bulk ann. of DM

M, ~ 500 GeV => wino & left-slepton
masses ~ 400 GeV => muon (-2

M, ~ 1500 GeV => squark & gluino
masses of ~ 3000 GeV
(beyond the reach of 14 TeV LHC)

—Viable signal at 14 TeV LHC from pair
production of winos and/or sleptons via
Drell-Yan process.

All masses in GeV
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Wino LSP (MAMSB model)

SUSY braking in HS in communicated to the OS via the Super-Weyl Anomaly Cont. (Loop)
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Robust results, independent of other SUSY parameters
(Valid in any SUSY model with Wino(Higgsino) LSP)



Detection of HE y Rays from Galactic Centre in N H~ &V\7 |§
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Huge HE y Bg from the Sag A* at the Galactic Centre => GC no good for DM search



Reconciling Heavy Wino DM Model with the Relic Density

and PAMELA Data with Sommerfeld Enhancement:;
Mohanty, Rao & Roy: IJIMP A27, 1250025 (2012)

2 —E—W'W*

Enhanced by multiple W boson exchange ladder diagram (Sommerfeld Resonace)
— Increase of DM Annihilation CS and decrease of relic density at Resonance Peak

X . : . X
Hisano,Matsumoto.Nojiri’03

Lattanzi,Silk ‘09

T T R

X ' X

FIG. 1 Ladder diagram giving rise to the Sommerfeld
enhancement for vy — XX annihilation, via the exchange
of gauge bosons.



S. Mohanty, S. Rao & D. P. Roy
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Relic Density and PAMELA Events
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Fig. 9. Positron flux ratio for the 3.98 TeV wino DM compared with PAMELA data.! Dashed
line shows background from cosmic ray secondary positrons.
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