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Introduction

Evidence: Rotation Curves, CMB, What’s the particle natures
BBN, LSS ... —remain a puzzle



Dark Matter Candidates

Neutralino : 10GeV~TeV
correct DM abundance
natural from super symmetry

Light Dark Matter: 1~100 MeV

511keV emission line




DM Annihilation Signals
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Radio Detection Colafrancesco, 10P/RAS Meeting 2007



o

Dark halo

Annihilation rate o< p 2

L ek e Density profile of dark halo

; ¥ s %
g ¥ - % % i'l .
; -..* : 4 -y
# 4 -
wad .
o ﬂ
& = i " pr
: ﬁ‘ . k
g % » *e * *
g A Y
: * i -
v 4 l £ PMoore(T) = P
% % » 4 . CHITE ) { T I."Ilr 'r:.}l 5 {1 _I_ { r Il’flrb} 1.5 }
C . : i
. o SR
A
i 1
2. 3
i s




Nearby dSphs: satellites of Milky Way

High latitude
Highest mass/light

Name Year Discovered
LMC 1519
SMC 1519
Sculptor 1937
Fornax 1938
Leo 11 1950
Leo 1 1950
Ursa Minor 1954
Draco 1954
Carina 1977
Sextans 1990
Sagittarius 1994
Canis Major 2003
Ursa Major 1 2005
Willman 1 2005
Ursa Major 11 2006
Bootes 2d010]¢)
Canes Venatici 1 2006

Canes Venatici 112006

Coma 2006
Leo 1V d010]¢)
Hercules 2006
Leo T 2007
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dSphs: small halo forms first

Census of Milky Way
Satellites (Circa 2007)

close to be pure dark hal@



Energy spectrum of eJ—r produced by DM annihilation

Diffuse transport equation of electrons (positrons) produced by DM annihilation

idi—\?[ (B, vl 4 ]

It dE dE, rJE LEE

D(E) = D,(E/B)°

Energy loss term: b(E) = by, +b,cs +bgyy

Diffusion coefficient:;

Source spectrum:




Basic Formulas

Stationary transport equation:

dE dE

dn 0 ~dn, . ..
r}‘?—] BT [ (E, f}—] +q.(E,7)

dn.(FE, r}

1E. ~ [qe (B, 7) Tlos

time scales:
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Dwarf galaxies Clusters of galaxies
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Thermal SZ effect

galaxy cluster
w/hot
intracluster

z =0 observer

Clusters with hot/warm gas

DSphs?

v =51E-3
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Non-thermal SZ effect induced by
electrons&positrons produced by DM annihilation

AT oc Yo -G (x)

Spectral shape
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( Endin&Kaiser: astro-ph/0001429
Colafrancesco: astro-ph/0211649......) 12



SZ effect iInduced by self-annihilation

m, = 10 GeV

m, = 100 GeV

=30
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Diffusion is important in DSphs.

Predicted amplitude of decrements are much smaller
than the results in previous paper (Colafrancesco:astro-ph/0602093)

Only highly cusped dark halos produce

AT ~ (IMy)™-2 » Larger distortion expected in
the case of 13




SZ effect iInduced-hy self-annihilation

larcsec and NFW larcsec and NFW

m,,=10MeV _ . . mp,=10MeV
=50MeV | ] i m,, =50MeV
mg, = 100MeV

IIIDH

nrl_.:,,lt;100.\‘!(3\F

<ocVv=>(1MeV/m)?~10-3%cms3/s

(PRL, 2004, 92, 101301) 511keV emission @GC




MX;IOOM(:‘\-', NFW and 5"

Draco

Coma

Non-thermal SZ_DM in DSphs is comparable to that in Cluster of Galaxies
15



fo].UU.\ieV and larcsec

Density profile of the DM halo is crucial in determining the amplitude.
Only the highly cusped profile predicted sizable distortion

V16



Synchrotron emission induced by DM annihilation

WMAP Haze DM annihilation

WMAP Haze at 23 GHz

B=10uGs @ Galactic center
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Synchrotren emission in DSphs

B=1uGs

NEW

My=100GeV/

B e e {MH 2]

Flux increases with frequency decreasing

Typical neutralino:

18



Radio-emission in dSphs:
diffuse ahd weak

Table 2. Related results (6: half of the angular diameter)
F11_1:~:[:'111..I}-'j] from Draco | 1*"11_1}:[:'111.]_*_fj] from Ursa Minor

~90% of the total flux is from the central region of 2 degree
~50% Is within central 50 arcmin region.

What’s the implication for observation?

19



Radio Observation Requirement

Fomalont et. al. with VLA at 4.885GHz in 1979

very center region (within 4arcmin)
no detectable radio emission (<2mJy )

Diffuse emission -------- large field view
weak emission  -------- high sensitivity

20



Proposed ATA observation

- ’ : 7 B\ A X
@Wlle escope Arrty Beglns SCIERtlﬁf: Qbs’ervatlonsﬂ
AR N £ %

F.o.V at 1.4GHz: 2.5 degree
42 working antennas
Effective bandwidth :103MHz
6hrs on-source time.

|

rms: 0.1mJy/beam @ 1.4GHZ

peak/rms >10 21



Crucial factor: local magnetic field B

N/on-dete\ction

i\

B 1s smaller Dark matter

LGLAST: gamma ray

—
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Suimmary

Electrons&positrons produced by DM annihilating in
DSphs will suffer diffuse loss and energy loss

SZ effect : uK @ arcsec for neutralino
uK~mK @ arcsec for light DM
for highly cusped density profile

Synchrotron emission : diffuse and weak
searching for extended source

23
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