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ABSTRACT. Recent statistics indicate that each year an
average aof 3.5 novaee or nova-like objects are discovered
in the Galaxy. With reasagnable assumptions about the com-
pleteness of the surveys, we arrive at an overall galactic
production rate of 76 + 38 y~1. UWhen recurrent novae are
omitted, this rate drops to 60 * 30 y=1. Hence, it seems
that our Galaxy is more prelific than M31 in nova produc-
tion, The total amount of material releassed into galactic
space by novae each year is about one-tenth that ejected
by supernovae,

In recent years the search for galactlic novae has become
sufficiently systematized so that reasonably accurate
gestimates of the nava rate in the Galaxy can be made,

For several decades nova patrol work was dominated by the
amazing Mr. Minoru Honda, but in recent years his disci-
ples in Japan plus the PROBLICOM program in Chile (see
Liller and Mayer, 6 1985) have played an lncreasingly impor-
tant role. DOuring the S5-year period 1978-82, 15 novae
were found of which 6 were discovered by Honda; in the 3.4
years since then, 14 more have been added, 5 found by
PROBLICOM, 3 by Wakuda In Japan, and one by Honda. All
but 5 were brighter than the 11th magnitude,

These numbers correspond to an average discovery rate
of 3,5 novae/year., They include 5 recurrent novae: WZ Sge,
U Sco, RS Oph, VY Agr, and a transient X-ray source Cen
X-4 which has been identified with a nova-like object.

The first question to ask is How many were missed?

We will group corrections to the observed rate as follows:

(1) Seasaonal effects, Both the sun and the moon pass
through the richest part of the Southern Milky Way. ODur-
ing 3 or 4 months around December, no observations can he
made of the region where most novae occur. Also, surveys
are severely hampered by moonlight once a month., A less
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rich region of the Northern Milky Way is similarly
affected. These hiatuses indicate a correction factor
close to 1.5.

(2) The Fade-out Effect. So-called fast novae can
decrease in brightness by up to a magnitude a day, which
means that & nova patrol that surveys the sky twice a
week, such as my own, will miss perhaps half of these plus
a smaller fraction of slower novae. Here I estimate a
correction factor of 1.3,

(3) weather, etc. Because there are few nova hupters,
especially in the southern hemisphere, weather can play an
important role. Note that the Chilean and Japanese obser-
ving stations are close to sea level and near the Pacific
Coast. Temporary program holds for various reasons ==
attending meetings, for example -- reduce the number of
finds., The appropriate factor for these causes is esti-
mated to he 1.3.

(4) Dverlook. Sometimes novae are just simply missed.
In my own experience I know of two which I should have
found; fortunately, both were far enough north to be dis-
covered by Mssrs. Honda and Wakuda. Moreover, nova
patrols usually operate at Ibl<15% or 200, and therefore
many high-latitude objects are missed. Also, some of us
tend to ignore the amnti-center directions., Finally, it
should be noted that there was only limited search acti-
vity in the SMW in the 1978-82 period. These lapses
add up to an estimated carrection factaor of 1.4,

We thus arrive at an estimated true rate of appeasrance
of novae of 3.5 x 3.5 = 12.3 y”1. If we consider only
novae brighter than V = 11, the rate becomes 10.0 y-1.
These numbers are far smaller than the estimate once made
to me by Prof. Payne Baposchkin, namely 25 y=' brighter
than V = 9,

The next, more difficult calculation to make is to
extrapolate this rate to the entire Galaxy. With & good
light curve it is possible to predict the absoclute magni-
tude of a nova to 20.18 mag (Rosino 1964), but only a few
of these recent novae have even rudimentary light curves.
To calculate distances for the unfollowed majarity of
novae, we will assume that at maximum light M, = = =747
For extinction we will sdopt 0.75 mag pc=" wi¥hin ESDU pcs
of the pleane of the Galaxy, and zero everywhere else.

Three of the novae are noteworthy since they are cal-
culated to lie »59 kpc from the plane., Either they are
not typical novae or they are extra-galaxtic -- and possi-
bly supernovae. {(To my knowledge spectra were obtalned of
only one of these. Incrediblel)

When the remaining 26 naovae are projected onto the
plane of the Galaxy, 19, all brighter than V = 11 (except
Cen X=-4), fall within a sector of 609 centered on the sun.
(Tammann (1977) found that a 50° sector included 5 of the
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6 most recent galactic supernovae.) Following Tammann,
we write

ng = Mggkq¥2ks

where the k's represent the correctiaon factors arising
from (1) the size of the slice of the Galaxy surveved, (2)
the effects of extinction within the sector, and (3) the
completeness of the observations. In the earlier discus-
sion we derived kq = 6.0 and k3 = 3.5. To estimate kp we
have to make a guess at the number of novae that occurred
but were not seen behind the Sagittsrius arm and near the
nucleus of the Galaxy. Almost entirely arbitrarily, we
will adopt 10 for this number, thereby giving us a value
of ky = 1.6. See Figure 1.

Thus, we finally obtain

g = === X 6.0 X 1.6 x 3.5 = 76 + 38y~

8.4

The uncertainty -~ 50 per cent -- is admittedly hardly

more than a "guesstimate", but it should be ressonably

close to reality. Omitting the 4 recurrent novae lying
within the sector would give us n; = 60 + 30.

Any discussion of this result must include comparison
with M31 where Arp (1956) found 26 # 4 novae y~' during a
one and a half year survey. The true rate may have been
somewhat greater, but it seems clear that the rate of nova
praoduction in our Galaxy is significantly higher than in
M31. This conclusion leads us to ask: Is the Galaxy signi-
ficantly larger than M31? 1Is it somewhat more evolved?
Are there more close binaries here than there?

Van den Bergh (1983) sugnests & rate of~2 x 107 SNy
for the Galexy. Therefore, novae are nearly 4000 times
more copmon, If we assume that each nova event releases
5 x 10-° Mg into space while each 5N ejects 2 My, we find
that novae are about one-tenth as productive in enriching
the interstellar medium of the Galaxy as SN.

-1
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Fig. 1. Positions of 26 novae projected on the galactic
plane. A 60° sector of the Galaxy centered on the sun
(open circle) includes 19 novee, at least 4 of which are
recurrent. The distance sun-galactic nucleus is assumed
to be 9 kpc.
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