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• 	  Some	  Observa'ons	  (quickly!)	  

• 	  C-‐BASS	  at	  the	  NCP.	  

• 	  Planck	  Cold	  Clumps	  with	  CARMA.	  

• 	  A	  Prac'cal	  Descrip'on	  of	  Spinning	  Dust.	  

Outline	  
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C-‐BASS	  at	  the	  NCP	  





Diffuse	  Emission	  at	  the	  NCP	  

WMAP	  23GHz	  (Jarosik	  et	  al.	  2011)	  



Diffuse	  Emission	  at	  the	  NCP	  

C-‐BASS	  5GHz	  (3	  months)	  



Diffuse	  Emission	  at	  the	  NCP	  

1.4GHz	  (Reich	  &	  Reich	  1986)	  



Planck	  Cold	  Clumps	  with	  CARMA	  



Ysard,	  Juvela,	  &	  Verstraete	  (2011)	  



857GHz	  
(Planck)	  

Planck	  Collabora'on	  (2011)	  

G114.67+14.47	  



250μm	  
(Herschel)	  

G114.67+14.47	  
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30GHz	  
(CARMA)	  

G114.67+14.47	  
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A	  Prac'cal	  Descrip'on	  of	  Spinning	  Dust	  Emission	  



Draine	  &	  Lazarian	  (1998)	  
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(SPDUST,	  Silsbee	  et	  al.	  2011)	  



Planck	  Collabora'on	  (2011)	  



Planck	  Collabora'on	  (2011)	  
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Examples	  of	  Other	  Non-‐physical	  Parameteriza'ons	  

• 	  Thermal	  Dust	  Greybody	  

• 	  Synchrotron	  Emission	  

• 	  And	  many	  more!	  
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eν /ν SD −1

Func'onal	  Forms	  

• 	  Shijed	  CNM	  from	  DL98	  

• 	  (Gold	  et	  al.	  2009)	  

• 	  Greybody	  
• 	  (Bonaldi	  et	  al.	  2007;	  Gold	  et	  al.	  2009)	  

• 	  Log-‐normal	  

• 	  (Bonaldi	  et	  al.	  2007)	  

• 	  Exponen'al	  Cut-‐off	  
• 	  (Draine	  &	  Hensley	  2012)	  

• 	  Gaussian	  
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• 	  Simple	  form	  

• 	  Adequate	  for	  data	  

• 	  Adequate	  for	  theory	  

• 	  Well-‐understood	  rela'on	  to	  physics	  

• 	  Well-‐understood	  degeneracies	  between	  physical	  
parameters	  

Goals	  



Simplified	  
Prescrip'ons	  
for	  Excita'on	  
and	  Damping	  
(Fi,Gi)	   Ignore	  Grain	  

Shape.	  
Simple	  Dipole	  
Moment	  Distribu'on	  

Simple	  Grain	  Size	  
Distribu'on	  

Dominant	  
Processes	  
(Fmax,Gmax)	  

Integrate	  Fokker-‐
Planck	  Equa'on	  to	  
get	  fa(ν)	  	  

Integrate	  Analy'cally	  
to	  get	  Pν(a)	  

Integrate	  Approximately	  
to	  get	  jν/nH	  

Approxima'ng	  the	  	  
Spinning	  Dust	  
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CNM
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CNM
Approximate
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• 	  Con'nue	  comparing	  the	  func'ons	  to	  theory	  

• 	  Compare	  the	  func'ons	  to	  data	  

• 	  Characterize	  the	  degeneracies	  between	  physical	  
parameters	  

• 	  Show	  what	  can	  be	  learned	  by	  observa'ons	  at	  different	  
frequencies	  

Next	  Steps	  


