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Lart cle Content of the MSSM
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Soft SUSY Breaking

Hidden

<
<

Messengers
Gravitons, gauge, gauginos, etc

RA Universality hypothesis (gravity is colour and flavour blind):
Soft parameters are equal at Planck (GUT) scale

_LSoft = Ay, O, HU+y,0,HD,+y, L HE}+BuHH,
+m§2| o[ +3M,, ) A, A

Five universal

soft parameters:
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rea jon and Decay of Superpartners in
Cascade Processes @ LHC

VRSSO SIOENY)

Typical SUSY signature: Missing Energy and Transverse Momentum
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~ \ Lightest Superparticle

| property signature
ly mediation L[SP =y ! stable jets/leptons + Z( T
1ge mediation [SP = G stable ¥ .
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"'Cosmological Constraints

= Precise cosmological data ? B

T p r IO crit
(from WMARP )
kMatter 23 - 4%
Hot DM
(not favoured by
in the Universe: galaxy formation)

G ™ coarvn — D

<% ; (rotation curves
%} k. of Galaxies)
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S SUSY Dark Matter

Neutralino = SUSY candidate for the cold Dark Matter
Neutralino = the Lightest Superparticle (LSP) = WIMP

~0 = ~ ~0 ~0
X =NYy+N,z+NH +N, H;

photino Zino higgsino higgsino

Preliminary DELPHI LSP limit at 189 GeV
L3 preliminary
— ——
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* The lightest superparticle is stable
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Direct detection

DAMA, Zeplin,
CDMS, Edelweiss

No convincing evide
Hope for new resul

Dark Matter Detection

Low-e'mrg\' p" otons Positrons
Quorlts

M/\/\n ”
/' Medium-energy ’Muqf'EG'O"S

gamma rys

I Neutrinos
: ‘ .

Supersymmetric ‘
: '\ N\ A

neutralinos Bosons VAN, A W Protons

\
Uecay process

February, 1-7 Beyond 2010, Cape Town 11




Why WIMP?

Oltzman Equation Hubble constant

dn l

EL+3an=—<GV>(n;—nfc’eq), H=R/R

QW — m 2-107 cm’ sec™
p. <OV>

|~ o ~10"cm” =100 pb

Typical EW x-section
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eutralino Annihilation Final
: States

:‘G e+
WX ’Z"\‘“‘z
('7117\'. n:: ) :-; ( "'"\,’! 'n\.-;)
Dominant Quark-fragmentation known!

¥ + X = A = b bbar quark pair Hence spectra of positrons,
Sum of diagrams should yield gammas and antiprotons known!
<ov>=2.10-26 cm3/s to get Relative amount of vy,p,e+ known
correct relic density as well.




is of EGRET Data in 6 Sky
Directions
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C ‘{'{Fu gamma rays from FERMI
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Why diffuse spectrum disagrees 100% with EGRET at 3 6eV
while VELA spectrum agrees with EGRET at 3 eV within 20%?

February, 1-7 ond 2010, Cape Town



Fitted Hallo Pamme'ters

ma Ray Flux: (<ov> from WMAP) Enhancemelil‘; 3f
2 = rings over r
- <Z;> ; (ZE” bs / | Bzgi\p [Xz) dl,, _ pr'ogfile 2 and 7,
line of sight X | || respectively.
- 07 Mass in r'ingf
&)7 45" +% m(_(;gc_g,,)?_ (zn)z) | AN 1.6 and 0.3%
- 11 (%)a n:lpn X] 20;;% 20’3,,  — = of total DM
Value Parameter Value H.,
! 2 R, 4.3 kpe Ghosty Ring
3 2 OR.a 3.4 kpe 4 R [kpC]
. 0 O 0.3 kpe 14 kpc coincides with ring
Ry 8.5 kpc o 2.3 GeV cm™3 of stars at 14-18 kpc due
4 kpe Ry 14 kpe to infall of dwarf galaxy
0 0.47 GeV cm ™2 TR 2.1 kpe
o e - 1.3 kpe 4 kpc coincides with ring of
b/a 00 05 neutral hydrogen molecules!

W.de Boer, C.sander, V.Zhukoy, A.Gladyshev, and D.Kazakov, @ A&A 444 (2005)17
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Isother. NFW
R200 295 kpec 145 kpc
DM: 3.1012 Mo 3.101i1M
Vis.: 6.101° Mo
Outer Ring: 3.1010 Mo
Inner Ring: 3.10° Mo

Top view




Clustering of of Dark Matter

Cluster size: ® Solar system?

M. = 106 -10-6 Mo? Clumps with M, -> dominant

Steeply falling mass spectrum. Fontl"lbuflf)n —? MANY clumps
Boost factor ~ <p2s/<ps2 ~ 20-2000 KLU LTI IRl 1=
From fit: B¥100 for WIMP of 60 GeV [LIIRpdela [Tl Wl e TP {TTS
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(O. Adriani et. al., PRL (2009)[0810.4994])
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Rota n Curve for the Milky Way
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Allowed SUSY Parameter Space
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Point and Mass Spectrum
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W.de Boer, C.sander, V.Zhukov, A.Gladyshev, and D.Kazakov, PL B636 (2006)13
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| PHYSICS PROBLEMS

Cosmologists:

‘What is CDM and Dark Energy made of?
MAstrophysicists:

What is the origin of excess of diffuse Galactic
Gamma Rays?

article physicists :

ere are the Supersymmetric Particles?

Bonomers:

change of slope in the galactic rotation curve

DM is made of WIMPs which are SUSY
darticles distributed in Halo of our Galaxy
th a mass around 70 GeV
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