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A B S T R A C T . T h e 8.1 /im Av = 1 emission b a n d of silicon monoxide detected in SN 
1987A is model led. Near day 500 the SiO mass is 4 ± 2 1 O ~ 6 M 0 a n d the exci ta t ion tem-
p e r a t u r e is ~ 1 5 0 0 K. T h e mass of SiO is a b o u t 10 percent of t h e mass of dus t inferred 
from t h e mid infrared emission near day 600, while the t e m p e r a t u r e is close to t h e con-
densa t ion t e m p e r a t u r e of silicate grains . T h e SiO molecules m a y have been precursors 
to dus t grain formation. 

1. I n t r o d u c t i o n 

• Silicon Monoxide was clearly present in the infra-red spec t rum of SN 1987a from abou t 
d a y 160 t o d a y 517, bu t could have been present a t bo th earlier a n d la ter t imes. 
• Spec t ra t aken wi th the UCL spec t romete r on t h e Anglo-Austra l ian Telescope on days 
465 and 517 show t h e SiO emission clearly between 8 and 9.5 /zm, while the d a t a be tween 
9.5 and 13 allow the level and slope of the con t inuum emission t o be establ ished. 
• We have ex t rac ted the SiO band emission by adopt ing a c o n t i n u u m of slope F A OC A - 3 7 

on day 465 and A " 3 ' 5 on day 517 (Fig 1). 
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F i g 1 . Spectra at 8-13 /xm of SN 1987A 465 and 517 days after the explosion. 
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2 . M o d e l l i n g t h e S i O e m i s s i o n 

• T h e emission from the supernova is a t t r i b u t e d t o t he fundamenta l A v = 1 SiO vibra t ion-
ro ta t ion b a n d a t 8.1 jim. 
• T h e emission from each ro ta t iona l componen t of the v ibra t iona l level is calculated and 
then s u m m e d to give t he emission from t h e b a n d a t the adop ted t e m p e r a t u r e . 
• F ig 2 shows t h e con t inuum-sub t rac ted SiO emission on Day 465 together with t he 1500 
and 2000 K SiO emission spec t ra convolved to t h e 0.09 fim resolut ion of the UCL spec-
t romete r , (s imilar fits a re also availablefor day 517). Tempera tu r e s of 1000 and 2500 K 
produce emission bands t h a t are respect ively narrower and b roade r t h a n the observed 
spec t ra . 

3 . M a s s o f S i O 

t T h e mass of SiO is es t imated from t h e observed intensi ty of t h e emission band and t h e 
model fits. W i t h a t e m p e r a t u r e of 1500 K, we ob ta in a mass of SiO of 5.6 1 0 ~ 6 M© on 
day 465 a n d 2.8 1 0 " 6 M© on day 517; a t e m p e r a t u r e of 2000 K would decrease t he mass 
by 20 percen t while a t e m p e r a t u r e of 1000 K would increase it by 50 percent , 
t It appea r s t h a t t h e mass of SiO decreased be tween days 465 and 517 and by d a y 578 
the SiO emission was no longer de tec tab le . Th i s coincides wi th t h e onset of emission from 
dus t from t h e supernova, which s t a r t ed near d a y 450 and increased beyond day 578. 

• T h e SiO molecules may be the precursors of silicate grains , in which case the mass of 
SiO, a t a b o u t 10 percent of the mass of dus t , is close t o t h a t required if t he SiO provides 
t he seed for d u s t condensat ion t o occur , while t h e exci ta t ion t e m p e r a t u r e is close t o t h e 
condensa t ion t e m p e r a t u r e of silicate mater ia l s . 
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F i g 2 , Comparison of observed SiO emission bands with model fits for day 465. 
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