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f Sanskrit origin and known as the ‘Gar-

land Sutra’, the scripture comes to us
via the Chinese who call it the ‘Hwa Yen Sutra’. In
it the Bodhisattva Samantabhadra addresses an
assembly to which, among other things, he says,
“Some (worlds) are shaped like flowers”.

Unless we stretch our imagination, no
known galaxy resembles a flower. Yet, lest we be
too hasty in dismissing this as poetic fantasy, the
sutra could be referring to a very real world sys-
tem-if we interpret rings as being flower-like. For
there seems to be evidence of intergalactic clouds
of gas, none of which are observable by optical or
radio telescopy. Some astronomers believe that
such structures, being billowy and cloud-like, could
resemble flowers, these come about when a colli-
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sion between a galaxy and a gas cloud “blows”
the interstellar gas out of the galaxy like a smoke
ring. Such gas clouds, astronomers say, may con-
tain billions of stars.

“Some are vast as the ocean”, proceeds
the text, indicating that many galaxies are gigan-
tic, therefore comparable with the sea.

“Spinning like a turning wheel”, begins
the next sentence, coinciding with earlier com-
ments on the Pali “Cakkavala”.

A later part of the same sentence reads,
“Some are slender”, a statement that provides a
fairly accurate picture of barred spirals. Such gal-
axies as these are observable in the constellations
Cetus, Pegasus and Hercules; and, one in the last
named has the appearance of being extremely slen-
der, with its spirals scarcely perceptible.

“Some are small”, continues the line. This
is certainly true, inasmuch as Seyfert galaxies are
small when compared with say, the Milky Way or
M31. Smaller still are the distant quasars. The light
year in diameter; and, at least one quasar may
have a central chord of less than a light week.

“For they have countless forms”, contin-
ues the sutra, suggesting galactic configurations
other than those classified by Hubble. On the other
hand, the line may be referring to cosmic units
other than galaxies, about which more will be said
presently.

“And (they) spin in various ways...

Some words are like a glowing wheel’,

Read the ensuing two lines. Further com-
ment would be redundant, so we pass on.

“A volcano”, reads the first part of the
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next line, a statement amenable to two interpre-
tations. First, however, let us consider the vol-
cano.

Some volcanos erupt with violent explo-
sions, most notably those with craters plugged
with hardened lava. Such volcanos-Mt. Pelee in
the French West Indies and Lassen Peak in Cali-
fornia, are examples of the plug type-when they
erupt, blow out the side of the mountain rather
than through the plugged crater-often with cata-
strophic results. Ask yourself, then what cosmic
entity might explode like a volcano?

Galaxies, of course. And, what gargan-
tuan cataclysmic events they must be ! It seems
incredible that an entire galaxy can explode. Yet,
such is the fact as revealed by radio telescopy
Certain quasars have also been determined to be
actively exploding. Quasar 3C273 displays an
ejected body of matter some 250,000 light years in
extent, a distance more than twice as long as the
Milky Way's diameter. Though the cause of the
Phenomenon is unknown, it could conceivably be
the result of an extremely violent explosion. Then,
too, M87 in Virgo is an exploding galaxy, as pho-
tographs show an incredible amount of matter
being ejected from its nucleus.

Below the galactic level, another signifi-
cant exploding unit is the star, sometimes in dis-
tant galaxies and sometimes in the Milky Way.
For now and then, without warning, an extremely
faint and insignificant star will suddenly intensify
its luminosity a million times of more. Such a star
has become a ‘nova’ or a ‘supemova’, depending
on the magnitude of its brilliance. It would not be
an overstatement to say that the most significant
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supernova in history was observed in the summer
of 1054 A.D. Extant Chinese records note that the
“guest star”, as it was called, appearing in Taurus,
shone brightly as Venus at night and was visible
by daylight for 23 days. Then, after eighty nights
short of two years, the supemova faded from view.
Today the Crab Nebula, as the supemova’s gas-
eous cloud is called, is the object of intensive
astronomical scrutiny.

The reason for this is mainly owing to the
fact that the immense cloud of debris, which pro-
duces the nebula, envelopes an extremely diminu-
tive, superdense neutron star, also known as a
pulsar. The pulsar, like other similar ones, gets its
name from the fact that owing to its unbelievable
rotational velocity, the Crab's pulsar appears to be
spinning at the break-neck rate of 30 times per
second. Fons in the future, the pulsar will slow
down, collapse completely and become one of the
most fascinating and widely discussed objects in
modem astronomy. And, that will be our next topic.

“Lion’s mouth” follows “volcano”. At first,
this metaphor seems to be an enigma; but when
we consider the habits of cats, the probable mean-
ing emerges. A lion’s mouth devours the flesh of
other animals. What celestial object, then, like a
lion’s mouth, “devours” everything within its gravi-
tational influence? The answer, to be sure, is the
black hole. If “lion’s mouth” is indeed a metaphor
signifying a black hole, let us give this interesting
phenomenon closer scrutiny.

Under certain conditions a pulsar may be
compressed below its small diameter, until it has
been reduced to a mere six kilometers or less.
After that, something quite extraordinary happens.
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First, however, an explanation.

Light, according to the relativity theory,
has mass; therefore it is subject to gravity. Thus,
light escaping from a star will be somewhat hin-
dered by that body’s gravitational field. The grav-
ity of a star of normal dimension-say 1,600,000+ki-
lometers in diameter-is not great enough to re-
stramn the escape of light. Contrariwise, if the matter
of a star becomes compressed into an extremely
dense state, the gravitational force becomes in-
credibly great. This frequently happens to the
neutron core of an exploded star. When such a
core shrinks to a radius of a few kilometers, its
surface gravity becomes billions of times greater
than that of a normal star. The tug of that fantas-
tic force then prevents everything-even light as
tenuous as it is-from escaping spaceward. From
that moment the star disappears from the uni-
verse as a black, and therefore, mvisible hole.
And, like the mouth of a ravenous lion, it “de-
vours” everything within its immediate vicinity.

Are we certain that black holes do in-
deed exist ? No. Since they are invisible, they are
only theoretically possible. Yet, X-ray astronomy
has given a tentative indication that they are real.
For X-ray observations made by satellites and rock-
ets have revealed a powerful X-ray source in Cyg-
nus, the so-called Northemn Cross. Called Cygnus
X-1, this X-ray source is located near a supergiant
star that is the member of a spectroscopic binary,
a spectroscopic binary being a pair of stars not
separately visible. The companion star, in this case,
seems to be the X-ray source. But, what do X-1ay
have to do with black holes ? Clarification is in
order.
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If normal binaries are sufficiently contigu-
ous, the gravitational force of each star causes an
exchange of matter. On the other hand, if one of
the stars is a black hole, there will be no exchange
but a one-way current streaming toward the black
hole. As the gas from the normal star nears the
black hole, a vortical effect will be created in which
the gas’ movement will accelerate to an incredibly
high velocity, owing to the black hole’s irresistible
pull. As they approach the black hole, the rapidly
moving gas particles collide with one another, be-
come extremely hot and create energetic currents
of X-rays. Though some astronomers remind us
that pulsars also emit X-rays, the aforementioned
radiation leads other astronomers to believe that a
black hole does indeed exist in Cygnus.

About the lion’s mouth, the sutra makes
no further mention. So proceeding, we note that,
at the end of the same line, some world systems
are described as being shaped like sea shells. A
vivid description of a spiral galaxy, about which
comment would be superfluous. So, we pass on.
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