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B Thermal production scenario
FHAE : 22— b U —/ [FEFE
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B Thermal production scenario
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B Thermal production scenario
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B Thermal production scenario
FHAE : 22— b U —/ [FEFE
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B Thermal production scenario
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B Thermal production scenario
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B Nonthermal production scenario

SUSY =P Long-lived particle
Gravitino, Polonyi, Moduli, Saxion, Q-ball, ...
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® Nonthermal ® Thermal

Ny 1 N thermal 1
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. G am m a— ray Bergstrom,Ullio,Bukcley(96),...
EGRET (Satellite), HESS, MAGIC(Ground) ——> GLAST, CTA,...
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. G a m m a— ray Bergstrom,Ullio,Bukcley(96),...
EGRET (Satellite), HESS, MAGIC(Ground) ——> GLAST, CTA,...

RO S OXEER A > Y iR

Nonthermal DM —— Large annihilation rate

—+ " Gamma ray flux is enhanced.
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Monochromatic gamma
— /o

=== Branching ratio is too small.

- e Yyx — ff — hadrons,~,... Continuum gamma

===l  Significantly enhanced




Photon flux from Galactic Center
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Particle physics model DM density profile

q)7(¢7 E)

¢ Fragmentation function ¢ DM density profile
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® SUSY breaking model D/XT X —5 %= 5V F LICIRS
%IJ IZE L b— Sy myp > 114GeV ...

® Isothermal profile Z{RTE (NFW profile’& 51#3001%)

Anomaly-mediation Mirage-mediation
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® SUSY breaking model D/XT X —5 %= 5V F LICIRS
%IJ IZE L b— Sy myp > 114GeV ...

® Isothermal profile Z{RTE (NFW profile’& 51#3001%)
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. PO S It rO n Kamionkowski, Turner(91), Baltz,Edjso(98),...
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Diffusion Energy loss by synchrotron  from DM annihilation
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NV obs Hooper, Silk (2004)
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X2 > 40 —— 99% detection

Anomaly-mediation Mirage-mediation

I 1 [ I | | 1 1 1

0.1 < Ty <1GeV
1 <T;<10GeV o

2

-3
L PAMELA

«
—
I
=
T
o

~

: 10
100 200 300 400 500 600 700 800 150 200 250 300 350 400
m; gp [GeV] m; gp [GeV]




(N§™ — NPG)?
NV obs Hooper, Silk (2004)
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i : i—th Energy bin (10 < E < 270 GeV) 0< i< 22
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B Direct Detection

CDMS, XENONI0Q... — XENONI100, XMASS, Super-CDMS,...

Neutralino-nucleon
scattering

— Kinetic energy is

transferred to nucleon.

E ~ 777{)1\/[2)2 ~ 100keV

lonization,

Scintillation,
Heating signal
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Dominant process :Higgs exchange
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B Neutrinos from the Sun
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- N : number of neutralinos trapped in Sun
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Anomal)"mediatiOn Randall, Sundrum (98)

Giudice,Luty,Murayama,Rattazzi (98)

SUSY breaking effect is transmitted
via super-Weyl anomaly effect.

< >
119/2
B 22
2
My, = 1g7r2 ms/2 LSP Hidden brane = MSSM brane
SUSX

i3 qs

mg att 16 7_‘_2 ms3 2 Annihilation cross section into W w

® TJachyonic slepton —

Universal scalar mass (MAMSB)

® |LSP is wino like —
Large annihilation cross section

Hisano,Matsumoto,Nagai,Saito,Senami(05)

om =0.1 GeV




Mil"age-mediation Modulus potential

V(T

T : moduli ®, : MSSM fields
K = —3In(T + T*) + &',
W = wo — Ae_aT e %Cbzq)]q)k

The vacuum is AdS.




Mil”age-mediation Modulus potential
V(T

T : moduli ®, : MSSM fields

K=-3In(T+T") + o',
W = wo — Ae™ T + Tﬂk@icbjcbk
The vacuum is AdS.

® Add extra uplifting term
(KKLT-type moduli stabilization)

D
it (T + T*)m

Positive vacuum energy can be obtained.

=P Source of SUSY breaking



SUSY breaking
m Uplifting to break SUSY

m F7 # 0at dS minimum |
—> Modulus mediation ~ Anomaly mediation

FT 1 Ftotal

LR SIS Sl el O
ol 8ﬂ2 .Afp

ms/2
1672

Mixed-modulus-anomaly mediation
Ch0| et aI (04), Endo et al (05) Ch0| Jeong and Okumura (05)

bagg

e.g., Gaugino mass : M. =|Mo|+

mg/o ~ (87T )msusy > 1TeV Heavy gravitino
mp ~ (87°)mgs ~ O(10°)TeV  Heavy moduli




SUSY breaking
m Uplifting to break SUSY

m F7 # 0at dS minimum |
—> Modulus mediation ~ Anomaly mediation
o g & - 1 Ftotal
S R 2
; LGl
e.g., Gaugino mass :  Ma = Mo|+| =5 ba9y

Mixed-modulus-anomaly mediation
Choi et al (04), Endo et al (05), Choi, Jeong and Okumura (05)

mgyo ~ (8T “)msusy > 1TeV Heavy gravitino
mp ~ (87°)mg/s ~ O(10°)TeV Heavy moduli




Mirage-unification  choiecal. 05

‘Mirage’ scale

Gaugino mass
input : My = Mg + 163/3 bag? GUT scale (true ‘oasis’)

® mirage-scale

Particle ‘desert’
Mgut

Mmir —

(Mp /m3)3)°/?

Q==
WS R el

Gla==st)

10 12
log u(GeV)




In fact, cross section
can naturally be large

Bino CP-odd Higgs
M ~ 11 A0 /2

Annihilation through the S-channel
Higgs resonance enhances
annihilation cross section.

Choi, Lee, Shimizu, Kim and Okumura (06) for thermal DM case




