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suggestion for explaining long-period pulsars has been

put forward by Syunyaev.!® The mechanism involving mass
shedding under conditions such that R4 < R, in which
gravitational attraction will predominate, cannot work,

The principal cause of the retardation is the mechanism
discussed above for the dissipation of rotational energy

in the neighborhood of the magnetosphere boundary, Esti-
mates show that the observed periods of all long-period
pulsars correspond to Pqy, = 6-10 days, v ~ 10% cm/sec,
and By, = (0.3-10) - 102 gauss.

The rotation of the long~period pulsars GX 1 + 4 and
GX 301 + 0 is known to be accelerating strongly!’»!% and
their periods are rapidly becoming shorter: P/P = 10°-
101 sec. This effect evidently results from changing ac-
cretion conditions, such as a transition from a nearly
radial to a disk regime.?) One would expect that as a
by-product of this acceleration intense streams of soft
x rays would be emitted in the vicinity of the magneto-
sphere boundary, at a power of 10%°~10% erg/sec.

The author is grateful to Yu. N. Gnedin, A, Z. Dol-
ginov, L, M, Ozernoi, R, A, Syunyaev, and A, I, Tsygan for
useful discussions of the topic and valuable comments.
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Pronounced variability is reported in two cometary nebulae,
PACS numbers: 98.40.—p

It has long been known that certain cometary nebulae,
particularly Hubble's nebula (NGC 2261) and Hind's nebula
(NGC 1555), are variable, Probably variability is not an
especially rare phenomenon among cometary nebulae,
Nevertheless, the two examples described below — nebulae
that we have identified with the new 2.6-m reflector of the
Byurakan Astrophysical Observatory — show unusually
striking changes.

An extremely interesting object is No. 29 on our list
of new cometary nebulae [a = 20045™.4, § = 67°46' (1950.0)].
It is located in the dark nebula Khavtasi 166, about 1°.5
west of the nebula NGC 7023, and is shown in Fig. 1, re-
produced from the red Palomar Sky Survey print (wave-
length range 6000-6700 10\). In the Palomar atlas this ob-
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one of which has not previously been known.

ject is shaped like a narrow band, neutral in color and~ 1'
long. About 30" southwest of the southern end of this band
there is a faint (~ 18™ on the red print) red star, The
star is scarcely perceptible on the blue print, North of the
star, on the side toward the band, one can just discern
traces of a very faint fan-shaped nebula, also of neutral
color. Evidently the light of the star is strongly absorbed.

Using the 2,6-m Byurakan reflector we have photo-
graphed the object in the blue—violet (Zu-2 emulsion, 20-
min exposure, 1976 Aug 29) and yellow—red regions (103a-
F emulsion + ZhS-12 filter, wavelength range 4500-6700
Z\, 40-min exposure, 1976 Sep 28). The latter photograph
is reproduced in Fig, 2. These pictures show that the
streak has completely disappeared, but the broad fannorth
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FIG. 1. Cometary nebula No. 29. Red Palomar Sky Survey print,

FIG. 2. Cometary nebula No, 29,
Red 2.6-m Byurakan telescope photo-
graph,

of the star has become very bright. The star proves to

be situated almost exactly at the tip of the fan and is visi-
ble only in the red photograph, whereas the fan is approxi-
mately neutral in color. Upon comparison with the sur-
rounding stars we find that the brightness of the star is
practically unchanged from its image in the Palomar atlas,
A search of the Byurakan plate collection reveals that in
1968-1970 the region around NGC 7023 was photographed
in an effort to find flare stars, Plates kindly supplied by
Parsamyan and Erastova show that the fan was already
quite bright, and at the site of the band one can distinguish
a very faint trace.

We are in effect dealing, then, with the formation
of a new cometary nebula shaped like a cone (type II),
remarkably similar to the prototype NGC 2261, To in-
terpret this phenomenon, further and more detailed ob-
servations are called for,

The second variable object is a cometary nebula as-
sociated with a star which might be an FU Orionis object,
or "fuor,"? In the Palomar atlas it has the appearance of
a star with a fairly bright comma-shaped nebula extend-
ing from it in a northerly direction; it has been classified
previously® as a cometary nebula of type Ill. Very faint
traces of the nebula are also perceptible to the west of
the star, The object is appreciably brighter on the red
Palomar print; its position is a = 20h20m.3, 0 = 41°53'
(1950.0).

With the 2,6-m Byurakan telescope we have taken a

series of photographs of the object in various wavelength
ranges, and have detected a pronounced change in the

~shape of the nebula, For comparison, Figs, 3 and 4 show
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FIG. 4. A cometary nebula in Cygnus,
Red 2.6-m Byurakan telescope photo-
graph,

on the same scale images of the object on the red Palomar
print and on one of our plates, taken 1976 Aug 19 (103a-
F + ZhS-12, 45-min exposure).

The bright southwestern branch of the nebula is a
conspicuous feature, It now resembles a ring 16-17" in
diameter, and the star is on the east side. The west side
of the ring, opposite to the star, is somewhat broader and
more diffuse. Faint traces of the nebula can be discerned
even farther westward., The general appearance of the -
nebula is similar in different colors, but the details are
best seen in the photograph taken in the yellow—red spec-
tral region.

Curiously, despite the changes observed, the star
has exhibited no appreciable brightness fluctuations. On
the basis of a comparison that has been made? with the B
magnitudes of neighboring stars, we estimate its bright-
ness to be ~ 13™.,0.

There is evidence that the change in the form of the
nebula occurred no earlier than 1964, because on a photo-
graph of this region taken by Khachikyan with the 1-m
Schimdt telescope of the Byurakan Astrophysical Obser-
vatory on 1964 Dec 1 (IIa~-F + GG II, 50-min exposure)
the object has exactly the same shape and size as in the
Palomar atlas,
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