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A COMPREHENSIVE H a NOVA SURVEY OF M81

James D. N e ill,M ic h a e l M. Shara,^ Elaine Halbedel,^ and Viktor Malnushenko^

A  sp atia lly  com p lete  H a  survey  o f  M 81 for 
novae w as con d u cted  con tin u ou sly  over a 5 
m onth  interval using th e  C alypso T elescope at 
K itt P eak , AZ. A  raw nova rate for M 81 gives  
23 y r “  ̂ w hich  is a lower lim it. M on te C arlo  
sim ulations using nova light curves and survey  
fram e lim its y ie ld  a nova rate o f 33l|g^
U sin g  th is  value and th e  K -band  p h otom e
try  for M 81 from  th e  2M A SS Large G alaxy  
A tlas o f  Jarret et al. (2003) g ives a lum i
n osity  specific nova rate o f  pk =  3 .96 + 1.8 

- 1.1
y r “ ^[lO^°L0 î<-]“ .̂ T he sp atia l d istr ib u tion  o f  
th e  novae follow s th e  bu lge light m uch b etter  
than  th e  disk or to ta l light according to  KS  
te s ts  o f th eir  radial d istr ib u tion . T h e asym 
m etric nova d istr ib u tion  across th e  m ajor axis  
line o f M 81 im plies a b u lge-to-d isk  nova ratio  
o f >  9 and su pp orts th e  idea th a t novae orig
in ate prim arily  in o lder stellar p op u lation s.

The high nova rate we find for M81 implies that 
nova rates for other galaxies derived from surveys 
with incomplete spatial coverage and widely spaced 
epochs may be underestimates. Given the spatial 
distribution of novae in M81, most of the incom
pleteness arises in the central regions of the galaxies 
surveyed.

The asymmetry of the nova distribution apparent 
in Figure 1 (see Hatano et al., 1997) and the radial 
distributions shown in Figure 2 imply the predomi
nance of bulge novae in M81. This adds weight to 
the idea that novae are associated with older stel
lar populations and calls for comprehensive surveys, 
like this one, of other galaxies to further t e s t ^ i s  
idea. If verified, it would imply that novae don’t ap
pear in young stellar populations and would greatly 
constrain theories of nova formation and evolution.
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Fig. 1. Spatial distribution of novae in M81
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Fig. 2 . Nova radial distribution and the bulge/disk de
composition of Simien Sz de Vaucouleurs (1986)
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