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DISTORTION OF COSMIC MICROWAVE BACKGROUND RADIATION AND 
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D e p a r t m e n t o f P h y s i c s , F a c u l t y o f S c i e n c e , 
The U n i v e r s i t y of Tokyo, Tokyo 113 Japan 

Recent ly Nagoya-Berkeley group (Matsumoto e t a l , 1987) observed 
microwave r a d i a t i o n in the Wien reg ion p r e c i s e l y and found the e x c e s s of 
temperature . In the prev ious paper (kawasaki and S a t o , 1 9 8 6 ) , we 
i n v e s t i g a t e d the d i s t o r t i o n of the spectrum of microwave background 
r a d i a t i o n due t o the r a d i a t i v e decay of weakly i n t e r a c t i n g mass ive 
p a r t i c l e s . At t h a t t i m e , however, the d i s t o r t i o n was not observed. In 
the present paper, we i n v e s t i g a t e d in d e t a i l whether the decay of WIMPs 
can account f o r the observed d i s t o r t i o n of the spectrum or not . In F ig . 
1, an example i s shown. 
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Fig . 1 The spectrum d i s t o r t e d by the decay of WIMPs w i t h the l i f e t i m e , 
1.0x10 s ec , mass, 6 .0 eV and Nef f= 2 0 , where N e £ £ i s the s t a t i s t i c a l 
weight of p a r t i c l e s when the WIMPS decouple from the mat ter in the e a r l y 
u n i v e r s e . 

We found t h a t WIMPs w i t h appropr ia t e l i f e t i m e , 1 0 ^ < t < l O ^ s e c , mass, 
m 2 x l 0 7 ( t / l s e c ) " 1 / 2 e V , and the number d e n s i t y , 1 / 1 0 - 1 / 2 0 χ ( the 
photon number d e n s i t y ) can account f o r the observed d i s t o r t i o n . However, 
such s trong coupl ing t o photons i s s t r i n g e n t l y c o n s t r a i n t e d from the 
s t e l l a r c o o l i n g due t o the WIMPs. D e t a i l s , s ee , Kawasaki and S a t o ( 1 9 8 7 ) . 
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