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We have s tud ied the b r i g h t e s t o f the many compact r a d i o 
components, des igna ted 41.9+58, in the cen t r a l r eg ion o f M82 (Unger et 
a l . 1984; Kronberg e t a l . 1985) with the EVN at f r equenc ie s o f 1.6 and 
5 GHz (Wilkinson and de Bruyn, 1984; 1 9 8 7 ) . 

The r a d i o image ( r e s o l u t i o n 5 m . a . s . ) o f 41.9+58 r e v e a l s an 
e longated s h e l l - l i k e s t ruc tu re (Figure 1) which at the 5% i n t e n s i t y 
l e v e l measures 33x16 m . a . s . At the d i s t ance o f M82 (D=3-3 Mpc) t h i s 
corresponds t o a l i n e a r s i z e o f 0 .53x0 .26 p c . The t o t a l f l ux dens i ty o f 
41.9+58 at the epoch o f our o b s e r v a t i o n s , October 1985, was about 60 
mJy which corresponds t o a 5 GHz luminos i ty some 80 times that o f Cas A 
at i t s present age . 

Our EVN image, and the s teady o v e r a l l f lux decay , l eads us t o 
favour the hypothes i s that 41.9+58 i s indeed a SNR as was f i r s t 
suggested by Kronberg and Wilkinson ( 1 9 7 4 ) . The f l u x dens i t y o f the 
source has been decaying s t e a d i l y f o r the l a s t 20 yea r s , the decay ra te 
being about 8.5%/year at present at both 1.6 and 5 GHz (Kronberg and 
Sramek, 1985; Unger et a l . , in p r e p a r a t i o n ) . S ince the e a r l i e s t 
d e t e c t i o n o f the source by Bash (1968) the source has decreased in f l u x 
dens i ty by about a f a c t o r 3 . 5 . At 1.4 GHz the r e d u c t i o n in the t o t a l 
f lux o f M82 (3C23D due t o the decay o f 41.9+58 a lone i s 0 . 7 ± 0 . 2 Jy in 
a 25 year timespan and t h i s can be de t ec t ed in the ca ta logued and 
r e c e n t l y measured t o t a l f lux d e n s i t i e s . 

We can se t a ( c o n s e r v a t i v e ) upper l i m i t t o the angular expansion 
ra te a long the major ax i s at 5 GHz between 1980.0 and 1985.8 o f 1 
m . a . s . / y e a r using our EVN data o n l y . (The formal f i t s y i e l d an 
expansion r a t e o f about 0 .7 m . a . s . / y e a r ) . A ca re fu l a n a l y s i s o f the 
many fragmentary obse rva t i ons o f 41.9+58 which have been made s i n c e the 
mid 1970s shows them to be c o n s i s t e n t with t h i s es t imate and, in f a c t , 
a l l poin t t o a source diameter g rea te r than 15 m . a . s . We have t he r e fo r e 
been f o r c e d t o d iscount Geldzahler et a l . ' s (1977) r epo r t that 41.9+58 
had a source diameter o f 1.5 m . a . s . in 1974. The upper l i m i t o f 1 
m . a . s . / y e a r on the angular expension r a t e t r a n s l a t e s t o a l i m i t on the 
r ad i a l expansion v e l o c i t y of 7800 km/s a long the major a x i s . The 
kinematic age , fo r undecelera ted expans ion , i s t h e r e f o r e ^35 y e a r s . 
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I f we f i t the observed f lux dens i ty decay o f 41 .9+58 by a powerlaw 
o f the form S«t then dS/Sdt = - ß / t . The present r a t e dS/Sdt equals 
- 8 . 5 ? / y e a r hence ß/T=(12 y e a r s ) " 1 , where Τ i s the age o f the o b j e c t . 
Within the con tex t o f Shk lovsky ' s (1968) a d i a b a t i c a l l y expanding, 
magnetic f l u x conse rv ing model , which p r e d i c t s S « r ~ 2 Y , where Ύ=1-2α and 
α ~ - 0 . 7 5 , the value o f 3=5 ( f o r d r / d t = c o n s t a n t ) ; the decay age Τ would 
then be 60 yea r s . The "Shklovsky 1 method, when app l i ed t o Cas A, y i e l d s 
an age o f about 500 years which i s about 1 . 6 t imes l a rge r than the 
canon ica l value o f about 300 yea r s . Applying, n a i v e l y , t h i s f a c t o r o f 
1.6 t o 41.9+58 would br ing i t s decay age remarkably c l o s e t o the l i m i t 
on the kinematic age . We t h e r e f o r e sugges t an age o f 40 y e a r s , i . e . an 
e x p l o s i o n date around 1945, f o r the SN that gave b i r t h t o 4 1 . 9 + 5 8 . 

The ex t r a o rd inary radiopower o f 41.9+58 puts in in the same c l a s s 
at that o f SN1979c, the SNR in NGC4449 (Seaquis t and B i g n e l l , 1978; de 
Bruyn, 1983) , and the r e c e n t l y d i s c o v e r e d SN1 986j in NGC891 . We 
s p e c u l a t e that these SNR's de r ive from a separa te c l a s s o f type I I SNe 
( r a d i o hyper -novae! ) which become about 25-50 times as b r igh t as most 
( o p t i c a l l y normal) type I I SNe l i k e SN1970g, SN1980k and SN198lk 
(Weiler et a l . , 1986) . Cas A might a l s o belong t o the c l a s s o f r a d i o 
hypernovae. Evidence in support o f t h i s con ten t ion i s p resen ted , a long 
with a more ex t ens ive account o f the mater ia l presented here , in 
Wilkinson and de Bruyn ( 1 9 8 7 ) . 

F ig . 1 : 5 GHz EVN 5 - s t a t i o n hybrid 
map o f the b r i g h t e s t r a d i o source 
in M82. The t o t a l f l ux dens i t y o f 
the sou rce was 60 mJy. Contours are 
drawn at l e v e l s o f - 5 , 5 ( 5 ) 95% o f 
the peak f lux dens i ty o f 8.9 mJy. 
The c i r c u l a r r e s t o r i n g beam 
measures 5 m . a . s . at ha l f power. 
Tickmarks are 6 m . a . s . apar t , nor th 
i s up and eas t t o the l e f t . 
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