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Pessible localfiDiVl aRpinlatien sources

Annihilation rate o< P 2

@ Galactic Center

nearest and densest region
put with nuUmereus astrophysical’activities

© Nearby:galaxies cluster: Coma

clusteras the largest beund containers of DM

© Dwarfi galaxies; dwarf sphereidal gaizaxies
dominatediby DMibethin central regionsiand GULSKIris;
cleseteieia pure darkhalo;
|ecal groupsatellites



High latitude

Milk Way dSphS Highest mass/light




Praco and Ursa MIinor

5=1 pho; bkg=1 pho

5=13 pho; bkg=11 pho

S.Colafrancesco,loP/RAS Meeting 2007
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@servation

*Previous radio continuum observation in the very center
region

* No detectable radio emission at 3 ¢ noise level of 2mJy
were found within 4arcmin of the galaxy centers
(Fomalont et al with VLA at 4.885GHz in 1979)






ATA preposal

Feng Huang, ZhigiangShen, Xuelei Chen

Frequency: 1.4 GHz & 750 MHz

Effective Bandwidth: 103 MHz

Total Observing Time: 24 hr (half source/half blank field)
Expect: rms 0.05mJy/beam at1.42GHz

Non-detection: will constrain the particle properties of DM
and the local environment.
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TThe first stars

o collisionless dark matter collapse to
halos

o if gravity exceeds gas pressure gas
can fall into halos (Jeans mass)

 gas in the halo can cool

e molecule H cooling ~10%3 K

e atomic cooling ~ 104K

Simulations (Abel 2000, Bromm 2000) indicate first star may form in
halos of 10> solar mass, one or a few per halo, with masses of a
few hundredsolar.
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The temperature @i gas

Heating of the neutral IGM:

* Shock

« UV Ionizing radiation (confined to
Stromgren sphere)

eLyman alpha? No

(Chen & Miralda-Escude 2004, Hirata 2006, chuzhoy
& Shapiro 2006, Rybicki 2006, Meiksen 2006,
Pritchard & Furlanetto 2006)

e X-ray
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Cross Section I\/Ia{lp

* Ly alpha background reduce
contrast of Ly alpha sphere

* If gas heated above CMB, no
absorption signal

 absorption signal much
stronger than emission
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GGalactic Radio Emission
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Strong gravitatienalllensing

Guoliang Li, Pengjie Zhang, X.C.

» Lensing strong near caustics

* cluster strongly lensed region ~
10 arcsec size

* significantly increases the size of
the image
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P. Zhang & XC, astro



Estinmiates

Total number of LYA spheres (whole sky) 101113
optical depth 10, a total of 10°7 strongly lensed

The original LYA sphere requires A ~ 1000 km?, with lensing,
reduce to A ~ 100 km? still larger than SKA, but there are

proposals on constructing such telescopes cheaply (U. Pen & J.
Peterson)
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@ilhe opticalldepth slices

z = 13.45% z=11.2280

+ 1 —slices with
relative threshold
trace xi-slices well,
and insensitive to
the IGM
temperature.

z = 09.2997 z = 07.2456



reshoeld:

200 100 200 400 500







[

- | i |
- y \ o~ e Wl P T | b b o~
= UIVAIENI WG ATl fo Ut EVolUme
£ N
-

- @ A00randomilines o
slejpiniigifeltie) ) eeie h
S E eI the simuia
0)0)¢
o FENOdIC boundary:
condition s

ﬂonside‘@
iiertnresnold

U
> -

(

o

{'T{] — Ty :I ,.'"Il'TD E 0.5

0.4
0.3
0.2

0.1

1]

10° 10" 10° 10°
Bubble Volume (cells)

0
10



m

€

&
\Yiell

A

=

vl

- ﬁ | )

Nt wicl

L)

r

Feinal isleincl velurnss

10" 10°
Island Volume (cells)




#.

- forseveraliredshifts. §

threshold = 0.7
threshold = 0.9

W, (kHz)

threshold = 0.3
threshold = 0.5
hreshold = 0.7
threshold = 0.9

’ =2 =1 100
- W, (kHz)

W, (kHz)

W, (kHz)

ue.ﬂobability eljiglotitic)n) (CPRINejjig)S equi&exlent WIELAS
i

threshold = 0.3
threshold = 0.5
threshold = 0.7
threshold = 0.9

threshold = 0.3
threshold = 0.5
threshold = 0.7
threshold = 0.9







	A Theorist’s Radio Sky�
	Outline 
	DM annihilation signals
	Electron & Positron Diffusion in magnetic field
	Possible local DM annihilation sources
	Milk Way dSphs
	Draco and Ursa Minor
	Estimation of the radio emission:
	Diffuse radio emission in dSphs
	Observation
	Allen Telescope Array
	ATA proposal
	21cm signature of first stars�(X.C. &JordiMiralda-Escude)
	The first stars
	Spin Temperature determines 21cm signature
	The temperature of gas
	Evolution of global spin temperature
	Evolution of global spin temperature
	Lyman alpha sphere around  first stars
	Radiative Transfer
	continuum Lyman alpha photons
	The secondary Lyman alpha photons
	Ly  sphere profile
	The profile of Lyman alpha sphere with X-ray background heating
	Cross Section Map
	Formation Rate of first stars
	Foreground
	Observablity
	Some Numbers
	Strong gravitational lensing
	Can lensing enhance 21cm signal?
	Estimates
	Thanks

