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See: 

•  http://www.astro.ucla.edu/~wright/cosmolog.htm 

•  http://www.astro.ucla.edu/~wright/DIRBE 

•  http://www.astro.ucla.edu/~wright/CIBR 

•  http://spitzer.caltech.edu  

•  http://wise.astro.ucla.edu 



Wide window on the CBR 



Backgrounds 
•  Microwave – the CMB is 10,000 times 

brighter than the galactic foreground & the 
spectrum is very close to a blackbody: 
Primordial 

•  Far Infrared – the FIRB is 10 times fainter 
than the galaxy with a spectrum similar to the 
galaxy: Galaxies and Quasars 

•  Near IR and Optical – also 10 times fainter 
than galaxy: Galaxies and Quasars 

•  X-ray – the XRB is 10 times brighter than the 
galaxy: Quasars 



FIRAS Final Spectrum 
•  SZ Effect ∝ 

y=NeσTkTe/mec2                         
< 15×10-6  

•  Bose-Einstein                    
µ < 9×10-5  

•  Energy from hot 
electrons into 
CMB < 60 parts 
per million 









Ell-to-energy 



dX-to-energy 



Luminosity density vs. redshift 



L/(1+z) vs. time 



DIRBE Beam Size 

0.7o 



4 Band TOD 



Bump Chart: Where is the CIRB? 



DIRBE 100 µm Weekly Maps 



No-zodi-principles.gif 



Comparison of Zodi Models 

Biggest uncertainty is from the zodi 
models: change of 8 out of 90 kJy/sr at 
3.5 µm for different no-zodi principles. 

0.0897       0.0913     0.0976 



Outside Solar 
System 

Still no CIRB Bump: 



We want νJν at B but sit at A 



To-No-galaxy 



Extrapolation to csc|b|=0 in Far IR 



Atomic Hydrogen Map 



Team-results 



DZ-3 



Extrapolation to csc|b|=0 at 3.5 µm 



Wright & Reese, 2000 
•  Generated many 

fake star fields,       
|b| > 64o 

•  Properly allocated 
fluxes to DIRBE 
pixels 

•  Resulting model 
histogram 

•  Histogram shifted 
by 14.4 kJy/sr 

•  Actual zodi-
subtracted DIRBE 
data 

•  Dashed: Euclidean 

CIBR = 23.1±5.9 kJy/sr at 2.2 µm 
             14.4±3.7 kJy/sr at 3.5 µm 



CS13K-map 



DIRBE vs. 2MASS Fits at K = 2.2 µm 



DIRBE at L = 3.5 µm vs 2MASS at K 



We don’t need arc-
sec resolution to 

subtract galactic stars.  
DIRBE was almost 

good enough. 



2.2 µm Galaxy Counts 

•  K counts from Figure 1 of Madau & Pozzetti, MNRAS, 312, L9-L15 
(2000)  

•  CADIS counts from Huang etal astro-ph/0101269 
•  Integral under fit gives 6.3 kJy/sr or 8.6 nW/m2/sr 





M31-sized halo from Via Lactea 



WISE image of M31 to scale 



There is no blank sky 
between galaxies 



FIRAS Far IR Background 
•  Any proposed FIR background must be 

compatible with the limits on the CMB 
distortion. 

•  This means the FIRB is either small or 
similar to the galactic spectrum. 

•  The FIRAS fit to the NH = 0 intercept of the 
high frequency channel, [astro-ph/9803021]                                

  Iν = 1.3×10-5(ν/100)0.64Bν(18.5 K),         
fails with Δχ2  = 22.6  (4.75 σ) 



No simple limit at 850 µm 

•  FIRAS fit fails with Δχ2  = 22.6 but  
           I850 = 143 kJy/sr  

•  Lagache et al. fit [astro-ph/9901059] is 
marginal with Δχ2  = 5.8 but    

           I850 = 115 kJy/sr  
•  A modified scaled Primack model on the 

next slide is fine with Δχ2  = 2.2 but  
           I850 = 195 kJy/sr  



Cosmic Optical & IR Background 



Conclusions 
•  The CIRB has been detected in both 

the far IR and the near IR windows 
through the interplanetary dust, but 
measurements between 5-60 µm are 
impossible from 1 AU 

•  Bolometric OIR background is about 
102 nW/m2/sr or 10% of CMB 

•  Ratio of optical plus near IR to the far IR 
is about 2:1 

•  Biggest uncertainty is the zodiacal light, 
DESIRE, LZM or ZEBRA would help. 


