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e^+-:   
      SZ effect 
      ICS emission 
      Synchrotron emission 

How to model  
the transport process 

Multi-wavelength? 

Colafrancesco, IoP/RAS Meeting 2007	


dwarf galaxies 



3	


Stationary transport equation: 

2 / ( )D haloR D Eτ =

/ ( )loss E b Eτ =

( ) Syn ICS Coulb E b b b= + +

0( ) ( / )D E D E B δ=



4 



5 



SZ-effect 
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Radio Emission �

Synchrotron emission in dSphs:  
diffuse and weak 
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Radio Observation Requirement 

Fomalont et. al. with VLA at 4.885GHz in 1979 
 
                   very center region (within 4arcmin ) 
                no detectable radio emission (<2mJy ) 
	

                      Updated observation required 
      
           Diffuse emission  --------    large field view 
           weak emission     --------     high sensitivity 
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F.o.V at 150MHz: 67 arcmint 

rms:  0.02mJy/beam 10 hours, BW: 16MHz 	


2011-07-GMRT: http://gmrt.ncra.tifr.res.in/�

Feng Huang(XMU) 
Xuelei Chen(NAOC) 
Zhiqiang Shen, Yu Wang(SHAO) 
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arXiv:1301.5306  K. Spekkens et al  
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Dwarf Galaxies 

Dwarf Spheroidal Galaxies 
(eg: Draco; Ursa minor)  

Dwarf Irregular Galaxies 
   (eg: LMC) 

Radio Signals 
(Synchrotron Emission) 

Dark Matter annihilation 

Cosmic Ray 
Dark Matter annihilation Assumption on Magnetic Field B 
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Comic Ray:  
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radio 1.4GHz 4.8GHz 

observation 529Jy 363Jy 

Cosmic ray 492Jy 185Jy�

excess 37Jy 178Jy 

FIR SFR 
Contribution from CR 

“excess” as the upper limit from DM 
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Subtract  contribution from CR,  
constraints on DM are comparable to gamma-ray window 
 

Lower frequency  
put stronger constraint on DM 



16	


Dale et al. arXiv:0907.4722 , The Spitzer Local Volume 
Legacy: Survey Description and Infrared Photometry(92/258) !

If this excess exist for other small 
scale galaxies!
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),(),(),( maxmax vrMrr virvirss ⎯→←⎯→←ρ

Arxive:0901.4222, R.A. Swaters et al 

A sample of 62 galaxies 
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UGC2033*****� 0.03977�
UGC2455*****� 0.07284�
UGC3711*****� 0.19383�
UGC3851*****� 0.36694�
UGC4305*****� 0.07526�
UGC4325*****� 0.12908�
UGC4499*****� 0.04375�
UGC5272*****� 0.05319�
UGC5414*****� 0.04432�
UGC5721*****� 0.19589�
UGC5829*****� 0.07584�

UGC7151*****� 0.64784�
UGC7232*****� 0.15222�
UGC7261*****� 0.09583�
UGC7278*****� 0.767�
UGC7524*****� 0.71783�
UGC7603*****� 0.10884�
UGC7690*****� 0.05661�
UGC8490*****� 0.35408�
UGC11861****� 0.08045�
UGC7399*****� 0.29246�
UGC1281*****� 0.1224�

22 out of 62 



19	

*f 



20	


Where & How 

STAR:   the SUN;  

              Pop III star;  

              Neutron Star 

             Binary System... 
 

GALAXY: MW(GC,halo,subhalo)  

                Nearby Dwarf Galaxies; 

                Cluster of Galaxies 

                Extragalactic Background... 

  

Earth: Direct Detection...     



Too massive neutron stars: The role 
of dark matter? 
 
Ang Li, Feng Huang(XMU) 
Renxin Xu(PKU) 
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A two-solar-mass neutron star (NS) 
measured using Shapiro delay 

Demorest P., et al,.Nature, 2010,467: 1081 

•  Large companion star: 0.5Mʘ 

•  Remarkably edge-on: 89.17±0.02° 

PSR J1614-2230 
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Orbital phase 
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 Nucleon Spin Structure ann its 
impact on Dark Matter Direct Search 

Feng Huang(XMU) 
Shaoyang Jia(St. W&M, USA) 
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DM interact with quarks through…… 
5 5( ) ( ) ( ) ( ) ....q qL f qq d q qµ

µχχ χγ γ χ γ γ= ⋅ + ⋅ +

quark content quark spin 

Strange quark 

Z
h
q~

qq df ;

Arxiv:[hep-ph]0801.3656 
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Eg: the scale dependency of quark mass 

    LQCD/DSE 
qu

ar
k 
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as

s 
(G

eV
) 

22 01.0 GeVms ≈the scale of �
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Nucleon Structure in low energy??? �

• Lattice QCD 
• Phenomenological model  

• Experiment data 

the scale of � 22 01.0 GeVms ≈

The scale dependency? �

Due to the divergeny of  
Results confined to the scale of GeV �

sα
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Our Model: �

• Step1: Expand the Nucleon property in sα

• Step2: Find the scale dependency of  sα

Converge in the low energy region �
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QCD coupling constant sα
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Converge in the low energy region �
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(1): perturbatively expand 
to what kind of order 
 
(2): How does the 
coupling constant evolve 
with the energy scale Q^2 
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Spin-dependent DM-N cross-section 
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Our results:
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 Q! = 0.01!GeV! 

σ!"! /Pb σ!"! /Pb 
Mx=�GeV� 73.33  1.96E-06 1.84E-06 

78.27 2.88E-03 2.70E-03 
92.25 3.79E-04 3.56E-04 
151.57  4.97E-05 4.70E-05 
165.02 4.54E-04 4.25E-04 
377.32 5.73E-07 5.36E-07 
988.44 9.78E-04 9.16E-04 
1016.83 9.67E-04 9.10E-04 

!

 
 Q! = 1.00!GeV! 

σ!"! /Pb σ!"! /Pb 
Mx=�GeV� 73.33  2.34E-06 1.46E-06 

78.27 3.44E-03 2.14E-03 
92.25 4.53E-04 2.81E-04 
151.57  5.95E-05 3.71E-05 
165.02 5.41E-04 3.37E-04 
377.32 6.83E-07 4.25E-07 
988.44 1.17E-03 7.25E-04 
1016.83 1.16E-03 7.19E-04 

!
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�������
Q! = 0.10GeV!�����	
���� 

Q!
= 0.10GeV! 

σ!"
!  

Mx/GeV a=1�
z=0 

a=1�
z=1 

a=7�
z=3 

a=23�z=11 a=73�z=32 a=127�
z=53 

78.27 2.54E-03 
 

3.04E-03 
 

4.16E-02 
 

0.113787152 
 

0.705147425 
 

0.782515072 
 

151.57 4.44E-05 
 

5.25E-05 
 

8.07E-04 
 

2.88E-03 
 

3.22E-02 
  

5.25E-02 
 

1016.83 8.58E-04 
 

1.02E-03 
 

1.41E-02 
 

3.93E-02 
 

0.252621582 
 

0.283863118 
 

!
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Q! = 0.01GeV!�����	
���� 

Q!
= 0.01GeV! 

σ!"
! /Pb 

Mx/GeV a=1�
z=0 

a=1�
z=1 

a=7�
z=3 

a=23�z=11 a=73�z=32 a=127�
z=53 

78.27 2.70E-
03 
 

2.88E-
03 
 

3.94E-
02 
 

0.106778814 
 

0.755063204 
 

0.716975714 
 

151.57 4.70E-
05 
 

4.97E-
05 
 

7.63E-
04 
 

2.70E-03 
 

3.45E-02 
 

4.80E-02 
 

1016.83 9.10E-
04 
 

9.67E-
04 
 

1.33E-
02 
 

3.68E-02 
 

0.270643779 
 

0.259847102 
 

!
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