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A b s t r a c t . W e r e p o r t 36 t o 50 μτη obse rva t ions of A r p 220 b y t h e G o d d a r d 

Cryogen ic G r a t i n g S p e c t r o m e t e r on t h e K u i p e r A i r b o r n e O b s e r v a t o r y in 

M a y 1994. In th i s m e a s u r e m e n t , we find t h e ga laxy t o be four t imes b r i g h t e r 

t h a n in t h e m e a s u r e m e n t s of J o y et a l . (1986) . If b o t h of t h e obse rva t ions 

a r e co r rec t , t h i s l a rge far infrared luminos i ty inc reas ing in a shor t t i m e scale 

b e t w e e n t h e t w o obse rva t ions sugges ts t h a t t h e infrared emiss ion in A r p 220 

cons is t s m o s t l y of n o n t h e r m a l s y n c h r o t r o n r a d i a t i o n which o r ig ina tes from 

t h e ac t ive nuc leus . 
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1 . O b s e r v a t i o n a n d D i s c u s s i o n 

T h e in f ra red obse rva t ions were m a d e from t h e K u i p e r A i r b o r n e Obse rva -

t o r y ( K A O ) on M a y 15 1994. T h e far infrared s p e c t r o m e t e r used in t h i s 

ob s e rva t i ons was t h e G o d d a r d Cryogenic G r a t i n g S p e c t r o m e t e r N o . 2 . W e 

ob s e rve d 36.5 - 50.5 μη ι b a n d s of t h e cen t ra l region of A r p 220 w i th spec t r a l 

r e so lu t ion of a b o u t 0.4 μη ι a n d a 2 0 " b e a m . T h e obse rva t ions a re ca l ib ra t ed 

t o Ca l l i s to (see C h a n et a l . 1997 ( A p J , 483 , 798) for t h e flux m o d e l of Cal-

l i s to ) . 

O u r 36 a n d 50 / im s p e c t r o p h o t o m e t r i c d a t a a n d t h e d a t a a d a p t e d from 

J o y et al . 1986 ( A p J , 307, 110) are s u m m a r i z e d in Tab le 1. F r o m Tab le 1 

we find t h a t a t 50 / im ou r m e a s u r e d flux is fac tor of four h igher t h a n t h e 50 

μη ι flux r e p o r t e d by Joy et al . w h o m a d e t h e m e a s u r e m e n t in Apr i l 1985. 

T h e l u m i n o s i t y excess a t 50 / im be tween ours a n d J o y et al . m e a s u r e m e n t s 

is > 5 Χ 1 0 1 1 ( a s s u m i n g a d i s t ance of 76 M p c ) . W e find t h a t th i s h igh 

far in f ra red l uminos i t y excess in such a shor t t i m e scale ( ~ 9 yea r s ) could 

n o t p laus ib le b e exp la ined as d u s t emission by s t a r b u r s t or A G N . O n t h e 

o t h e r h a n d , t h e n o n t h e r m a l s y n c h r o t r o n r ad i a t i on m e c h a n i s m can exp la in 

t h e l a rge inc reas ing of far infrared luminos i ty we observed he re . Based on 

t h i s m o d e l a n d t h e pa s t pub l i shed F I R a n d S U B M M d a t a , we find t h a t t h e 

s p e c t r u m of A r p 220 is self-absorbed in t h e F I R - S U B M M r a n g e a n d a 

p o w e r law w i t h s p e c t r a l s lope of 1.8 - 2.5 can fit i t . F inal ly , we der ive t h e 

size of t h e n o n t h e r m a l e m i t t i n g region a n d find t h a t i t is ~ 6 X 1 0 " 2 ly. 

TABLE 1. Arp 220 Infrared Fluxes 

Measurements Flux (Jy) Uncertainty (Jy) Beam size Date of Observations 

Joy et al. (1986) α 

50 μπι 35 10.5 

100 μπι 126 37.8 

This work6 

36.5 μπι 77.6 9.6 

50.5 μπι 146.1 23.7 

FWHM 13" χ 38" 
FWHM 24" χ 38" 

20" 

20" 

April 1985 
April 1985 

May 1994 

May 1994 

a T h e u n c e r t a i n t i e s a re t h e flux ca l ib ra t ion er ror which is less t h a n 30% a n d 

we a s s u m e 30% he re . 
6 T h e fluxes a n d t h e u n c e r t a i n t i e s of t h e two end p o in t s of our obse rved spec-

t r u m . T h e u n c e r t a i n t i e s a re t h e s t a t i s t i ca l e r ror only. T h e flux ca l ib ra t ion 

e r ro r is less t h a n 10%. 
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