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VERMIN OF The SAY

By R. 3. Richardson

How the asteroids gef their names—and not the names of

Greek and Roman gods and goddesses.

They're named for

pet dogs, girl friends, telescope donors, or anything handy!

Tue chief astronomer selected a.
plate from half a dozen on the drying
rack and surveyed it with the gloomy
look of those for whom life holds
few surprises.

“These last night’s plates?” he
said to his assistant, busy at the
other end of the darkroom with
some reducer, ,

“Just came out of the wash a
minute ago,” the younger man re-
plied.

The chief took a magnifying glass
from his vest pocket and began to
examine the star images in detail,
systematically covering each square
inch of the plate, and occasionally
returning to check a suspicious ob-
ject. One after another he sub-
jected the plates to this searching
scrutiny without apparently finding
what he sought, .

“No novae?” his assistant in-
quired.

The chief shook his head. *“No
novae, Nothing there but asteroid
trails. Plates are fairly crawling
with them.” He thrust the magni-
fying glass back in his pocket. “Ver-
min! That’s what we ought to call
them. Vermin of the sky!”

" The astronomical publications are
“stlent as to how the estimated 50,000
asteroids circulating between the or-
“bits of Mars and Jupiter came to be
known among members of the pro-
fession as vermin of the sky. It
“is:-highly probable that they were
christened by an irate astrophysi-

“cist during some such scene as the
above and the name has stuck ever

since., But although they may look
with scorn on the little asteroid trails
that clutter up their photographs
of the nebulae and star clusters,
nevertheless there have been recent
developments in minor planet re-
search which in their appeal to the
imagination challenge anything the
astrophysicist has to offer.

Perhaps the most startling dis-
covery is that asteroids are by no
means confined to a narrow zone as
formerly supposed but can come
alarmingly close to the Earth. Tt
will be recalled that for a long time
Eros was considered the nearest
neighbor of the Earth-Moon system,
sometimes approaching within 14,-
000,000 miles, Its visits were her-
alded far in advance and widely pub-
licized, because Eros made such a fine
test-body to use in checking up on
the. astronomical unit of distance.
But now, like a star of the old silent
motion pictures, Eros is almost for-
gotten amid a rush of glamorous
newcomers.

TrE rirsT of these was Amor
which came within 10,000,000 miles
of the Earth on March 22, 1932.
This made quite a stir and astrono-
mers congratulated themselves on
having a new object, to use in de-
termining the solar pacallax, But
hardly had the record been estab-
lished than it was brokea by Apollo
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that cut the distance down to 6,500,-
000 miles. The orbit of Apollo falls
just a trifle inside the Earth’s and
the asteroid is large enough so that
it could probably be detected in
transit across the Sun’s disk., 'This
is noteworthy in that it shows how
the observation of a small black
body in front of the sun does not
pecessarily mean Vulcan has been
discovered at last, as Apollo also goes
out beyond the orbit of Mars.

Apollo’s record lasted until 1936
when Adonis swept by at the un-
comfortable distance of 1,300,000
miles. Then, before astronomers had
a chance to recover their breath, an-
other asteroid whizzed past that set
what may be an all-time low. For
on October 30, 1937 at twelve o’clock
Greenwich Civil Time Hermes
missed the Earth by only 485,000
miles. What is more, calculations
show that under the most favorable
circumstances it can  approach
within 220,600 wiles, or about 1,500
miles closer than the Moon ever
comes, This really means abso-
Iutely nothing for the elements of
Hermes’ orbit are so uncertain it
could just as well be 220,000 inches
as miles, ,

The diameter of Hermes was esti-
mated at a mile and its mass at three
billion tons. Astronomers are doubt-
ful if a body of this size should be
included among the asteroids and
would better be classified as a me-
teor. The idea reccives some cre-
dence from the fact that it came from
the direction of the radiant point
of the Taurlid meteors. If actually
a member of this swarm, it is the
first case of a meteor being “seen”
outside of the Earth’s atmosphere.

There is no danger of a collision
between Hermes and the Earth in
the immediate future at least, for
calculations carried forward into
1942 show that at no time will it

be closer than 100,000,000 miles.
The accompanying diagram shows
the positions of Hermes and the
Earth before and after the. near
crack-up of October, 1937, and alse
three corresponding positions of the
asteroid for 1941,

The discovery of bodies moving in
orbits so close to the Earth has
caused many staid and dignified star-
gazers to do some thinking along
lines previously handled by writers
for the Sunday magazine sections.
For one cannot help wondering, if
we know of two asteroids that may
come closer than a million miles,
how many others are flying about
of which we know nothing? Is it
possible that the great meteor crater
of Arizona and the Siberian casastro-
phe of 1908 represent the effects of
asteroids that didn’t miss us? And
what a thrill it would be to watch
safely from the Earth while a big
one piles into the Moon!

When an object such as Adonis
or Hermes is discovered, the ob-
server immediately wires its posi-
tion to the Harvard College Observa-
tory which acts as a clearing house
for such information. Harvard, in
turn, wires the position to all the
principal observatories in the United
States so that others may join in
the hunt. At the same time, com-
puters start work on a preliminary
orbit based upon the discovery post-
tions which will serve to locate the
object temporarily. Much of this
orbit work is dome by advanced
astronomy students as part of their
regular training. Computing an or-
bit for the first time is a grueling
ordeal that leaves the student pale
and haggard and anxious to start in
on another one. Speed comes quickly
with practice and with good Juck
an expert can grind out an orbit in
a few hours. Numerical computa-
tion has had a peculiar fascination:
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for some people,
and once started
on an orbit they
will abandon ev-
crylhing else until
it is complete to
the last  decimal
point.

WHEN an asler-
oid has been ob-
served for several
monlhs so thal a
reliable orbit has
heen determined
sufficiently  accu-
rate to find i at
later returns, the
munuseripl  1s—or
was—senl ta the
Astronomisches
Rechen-Institut in
Berlin which by in-
lernational agree-
menl is the official
keeper of the aster-
oids. Il the hard-
boiled stafi of the
Rechen-Tnstitul 15 convinced that
vour asteroid is really a new one,
and your orbit is as good as you
clatm it is, they will give it a per-
munent number and see thal it ap-
pears in each issue ol the Kleine
Planeten under whatever name you
have chosen.

During all this time the asteroid
has been designated by a temporary
catalogue number such as 1987 UB.
but now it is ready for a name of
ils own. Finding a suitable name
no one has used before has gotlen
to be quite a job in itself. The origi-
nal plan was to use feminine names

Fig. 1.

luken from classic mythology. When
these were exhausted astronomers

turned to Shakespeare and the Wag-
nerian operas, but gradually more
modern names began to appear-until
new practically anything goes, How-

Body Problem actually exists in nature.
groups of Trojan Planets forms, with Jupiter and the Sun,
an equilateral triangle, resulting in an orbit that is pre-
dictable and perfectly stable for immense eras of time.
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One of the classical special solutions of the Three-

Each of the two

ever, the feminine form of the name
1s still retatned by adding an « or ia
al the end. The only male asteroids
are at the extreme inner and outer
fringes of the zonec.

A large number of prominent as-
tronomers are now named alter as-
teroids instead of the old system of
honoring them with a crater on the
Moon. Running down the list in
the Kleine Plancten for 1941 many
are recognized at a glance. One
finds Watsonia (729). Schwarz-
childa (837), Newcombia (883)
Moultona (993,  Lundmarka
(1334), Lcuschneria (1361), and
Stromgrenia (1422). The late Pro-
fessor Barnard 1is represented by
Barnardiana (819). while his wife
is Rhoda (907). Some wealthy men
also appear on the list, which looks
suspiciously like a scheme to raise
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money for new cquipment., There
is  Carnegia  (671), Rockefelhia

(904), Hooveria
Donalda (991).

The highly eccentric asteroid Hi-
dalgo was named after the Mexican
hero in commemoration of the Ham-
burg eclipse expedition to Mexico
in 1923. An admirer of the famous
asteroid hunter, Dr. Palisia, named
threec ol them for his most notable
characteristics:  Probitas  (902),
Perseverantia (975), and Hilaritas
(996) . Ekard (694) has no special
significance until you happen to no-
tice il is Drake spelled backward.
Its orbit was computed by a student
while attending Drake University in
Towa.

Nanes of friends and members of
the family are naturally popular.
Muschi (966) is the nickname of a
certain German astronomer has for
his wife. Mildred (878) was named
alter a daughter of Dr. Harlow
Shapley, Director of the Harvard
College  Observatory; and Erida
(718) is a daughter of Dr. A, O.
Leuschner, formerly head of the Stu-
dents’ Observatory at the Univer-
sity of California.

Even favorite foods are on the
list as shown by Limburgia (1383),
and there 1s a musical instrument
Piccolo (1366) . The origin of many
of the names is fairly obvious but
some are rather puzzling. Thus
whelher Arnica (1100) refers to
somebody’s sweetheart or an exter-
nal remedy for sprains and bruises,
s mot clear.

Every year the Greenwich Ob-
servatory publishes in the AMonthly
Notices of the Royal Astronomical
Society a progress report on ininor
planets that reads like a combination
of Vital Statistics and Personals in
the daily paper. One learns, for ex-
ample, that 188 asteroids were dis-

(932), and Mec-
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covered during the past vear of
which 171 are believed to be new.
Members of the Society will be glad
to hear that 1940 UQ has heen identi-
fied with Alabaster, missing for the
last six years. Following are aster-
oids whose orbits have been officially
approved and admitted for publica-
tion in the Kleine Plancten. Below
are those that have reccived names.
They regret to announce that 37
asteroids have gotten lost.

An average of 210 asteroids have
heen discovered per year since 1930,
the higgest haul coming in 1933
when 269 were reported. Tt is esti-
mated that 50,000 are within range
of the 100-mch reflector.

Out aronc the orbit of Jupiter
are two groups of asleroids whose
motion is one of the curiosities of
the heavens. They are asteroids that
are trapped in a gravity prison from
which they are powerless to escape,
held captive by invisible honds from
the Sun and Jupiter.

One group composed of six aster-
oids always precedes Jupiter in his
orbit by sixty degrees; the second
containing five members alwayvs fol-
lows Jupiter by sixty degrees. These
asteroids are known as the Trojans,
being named a bit ironically after
heroes in the Trojan War. C(lus-
tered around the point preceding
Jupiter are Achilles, Heclor, Nestor,
Agamemnon, Odyssus, and Ajax;
while around the following point are
Patroclus, Priamus, Aencas, An-
chises, and Troilus. Somebody hlun-
dered badly n assigning these names,
for the Greeks should all be on one
side of Jupiter and the Trojans on
the other, instead of inslituting what
looks like a fifth-column movement
with Hector in among the Greeks
and Patroclus over in the ‘I'rojan
camp.
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Tt can be seen from the diagram
that the two groups of Trojans to-
gether with the Sun and Jupiter
form the corners of two gigantic
equilateral triangles. They might
well be called “eternal triangles” for
it so happens that such a plane-
tary configuration is dynamieally
stable; the tiny Trojans are locked
forever in the embrace of the Sun
and Jupiter. An observer in space
looking down from directly above
the Sun and keeping his face always
turned toward Jupiter would see the
system apparently at vest. This
strange situation arises from the fact
that the Trojan groups are acting
oul a particular answer to what 1s
congidered the toughest problem in
theoretical astronomy. For they are
playing the role of the “third body”
m a famous theorem published by
the great mathematician Lagrange
in 1772.

Astronomers long ago had cracked
the two-body problem. That is, if
two planets are alone in space and
their masses, velocities, and posi-
tions are known at any one instant,
then their history is known for all
time, past or future. But introduce
a third body into the system and at
once their motions become so in-
volved that no one has ever been
able to solve the problem in a prac-
tical form,

What Lagrange did was to show
that there was one special case where
the three-body problem could be
corapletely solved—the case of an
equilateral triangle formed by a tiny
body and two massive ones. Under
these circumstances the motion is
permanent. At the time, Lagrange’s
theorem was regarded merely as an
astronomical curiosity—Dbeautiful to
behold. on paper but with little
chance of being seen in the sky.

When Asteroid 588 was discovered
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and its orbit determined, astrono-
mers suddenly awoke to the fact
that here was that special case of
the three-body problem they had
been loeking for., An intensive
search was made for similar aster-
oids with the result that another
was found the following year and
eleven are now known in all. The
last to be discovered was Ajax in
1936.

Actually the Trojans are not fixed
precisely at the two critical points
on either side of Jupiter but are lo-
cated at considerable distances from
them. As they revolve about the
Sun they swing ceaselessly back and
forth past the point in space where
the corner of the triangle falls, Thus
the Trojans have a little freedom of
motion—like prisoners pacing their
cell to carry the analogy further.

Their only hope of rescue appears
to be in the planet Saturn. While
the motion of the triangles is per-
manent so far as Jupiter and the Sun
are concerned, it is possible that the
attraction of another body might
cause a Trojan to approach so close
to Jupiter that its motion would be
radically altered, afterwhich it would
no longer be a Trojan. Since the
age of the solar system is reckoned
in thousands of millions of years,
evidently Saturn has seldom been
able to free a Trojan or otherwise
none would be left by this time.
And it is doubtful if Saturn can re-
verse the process and turn nom-
Trojans into Trojans. '

A remarkable asieroid that may
once have been a Trojan is Hidalgo
(944). Any former Trojan would
continue to move in an orbit that
passes very close to Jupiter’s. The
orbit of Hidalgo passes near Jupi-
ter’s and extends far on outside the
zone of asteroids to the orbit of
Saturn. It is se elongated one can-
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not help wondering if Hidalgo might
also have been a comet with a large
nuclei that for some reason ran out
of gas, rather than a true astereid.
There is one other possibility that
might conceivably result in escape
fer a Trojan. With half a dozen as-
teroids oscillating about the same
point in space a collision could ocur.
'The prospect is pretty slim, however,
for the length of the swings is of the
order of 100,000,000 miles and are
made in different directions. Also
the asteroids reach the end of their
swings at different times although
their periods are all nearly equal,

THE p1sCOVERY of the Sun-Jupiter-
Trojan system raises the question of
whether other such systems may ex-
ist; for example, an Earth-Moon-
asteroid system. A tiny satellite of
this type would be moving along the
Moon’s orbit sixty degrees behind
or ahead of Luna, It might have es-
caped detection owing to extreme
faintness or simply because nobody
is on the lookout for such an object.
Even if accidentally phetographed
it might not be recognized as a satel-
lite, for since it would be moving
aroong lhe stars with the same speed
as the Moon, it would leave a bright
streak across the plate which would
naturally be taken for a meteor trail,

The discovery of two new moons
of Jupiter in 1938 has aroused in-
terest in the old idea that they may
be captured asteroids. There are
two schools of thought on the origin
of the satellites. According to one,
the planets are pictured as the be-
nign parents of the satellites, presid-
ing over their family with tender so-
Jicitude. The other regards them as
yuthless dictators sweeping through
space and gathering up any unfortu-
nate asteroids that happen to fall
into their clutches.

Although it might seem easy to
imagine conditions whereby an as-
teroid would become a satellite, it is
doubtful if Jupiter could turn the
trick alone. If he could have the
aid of Saturn or a resisting medium,
or if he could sneak up on an aster-
oid without making his presence
known in advance, he might be able
to pull it off. In general it would
seem that conditions are rarely fa-
vorable to effect a capture,

The converse case of the escape of
a satellite from its primary is equally
difficult, At times Jupiter VIII, IX,
and XI are attracted by the Sun

almost as much as by Jupiter and

come perilously close to the limit of
escape. They revolve in orbits so
large that even the Jovians would
need a six-inch telescope to see them.
Jupiter VIII almost got away in
1918 when it was hovering on the
brink for a while. It has been sug-
gested that an asteroid might lead
a double life, spending part of its
time as a satellite and the remainder
revolving around the Sun in an orbit
of its own.

The writer has discussed the mat-
ter with the discoverer of Jupiter
IX, X, and XI, and found him
loath to admit any of his satellites
are former asteroids or that they are
likely to stray beyond Jupiter’s con-
trol. On the whole, the experts seem
to be of the opinion that the satel-
lites were born of the planets and
thus have been satellites through-
out their entire existence. In other
words, once a moon always a moon, °

IN cONTRAST to the Trojans and
satellites held in check on a short
leash, the wildest asteroid of the 1500
is undoubtedly Andromache (175).
Only within the last few years has
she been brought under contro} after
refusing to abide by the rules laid -
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down for her ever since she was dis-
covered in 18775,
been that Andromache goes around
the Sun in almost cxactly half of
Jupiter’s period which places her
right on the edge ol one of the gaps
or “forbidden™ zones in (he asteroid
helt. An asleroid with a period of
one hall, one third, ¢l celera, of Ju-
piter’s is regularly subjected to his
powerful atlraction which tends to
furce it out of the region. Tortu-
nately Andromache is one of the
asteroids discovered by Watson who
left a fund o be used in keeping
track of them. Without this endow-
meni she would have heen lost long

HYSEN
As il the natural difficulties of {ol-
lowing  Andromache were not

enough, man-made obstacles have
Kkept arising.  Right al the start
Wutson's telegram was lost prevent-
ing olher astronomers from secur-
ing observations so necessary for an
accurale orbit. This meant that the
orbit had to be based entirely on

The trouble has-

Watson’s own positions some of
which were later found to be wrong.
It happcned that two other aster-
oids were also discovered at the same
time both of which were numbered
175 which led to more confusion. In
the resulting mix-up, Andromache
was lost mto the daylight and for
sixteen years was gone without a
trace. Onc scarch cphemeris after
another was compuled but failed to
locate the planct. Watson thought
the attractions of the major planets
werc respousible and calculated per-
turbations until his death bul never
saw Andromache again.

Then she was aceidentally picked
up as 1893 Z and identified as An-
dromache by the similarity of the
two orbits. From then on it devel-

oped into a battle between the theo-
retical astronomers and Andromache
with no quarter asked on either side.
Strong-arm mathematical methods
that had worked on other unruly
asleroids were tried and found want-
ing.

As year after vear went by

Fig. 2, The orbit of
the asteroid Her-
mes, one of the
planetords that pass
close to the Earth.
Its closest passage
n 1937 was pot ob-
served as the body
was discovered too

late. 7
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Andromache gradually came to have
the distinction of being the chief
factor in the development of one of
the most awful subjects known to
man, lhe numerical computation of
the general perturbations of the
planets. Tinally by devising a new
scheme of allowing for the disturb-
img effects of Jupiter, Andromache
was brought mto line. Astronomers
now feel they can predict her posi-
tion with all the necessary degree of
accuracy for years to come and so
have given up the chase.

But some lingering doubts still
remain. At a sort of a farewell ad-
dress given at the close of thirty-five
years of investigation, the director
concluded with the remarks: “We
shall now part from Andromache
and once more give her the freedom
she has craved ever since she was
made a captive after the fall of Troy.
But this freedom is given with the
distinct reservation that she will per-
mit astronomers to account for what-
ever minor whims she may mndulge
in hereafter.”

ONE of the saddest features about
being a purely theoretical research
man is the virtual certainty that any
explanation of natural phenomena he
may propose will ultimately be
found wrong. Regardless of the
prestige his theory commands today,
a century later will find it on the
junk pile. And nothing is deader
than a scientific theory once its use-
fulness is over. They never come
hack.

Readers of science fiction should
be agreeably surprised, therefore, to
hear that the spectacular old explo-
sion hypothesis of the origin of the
asteroids is again In favor after
almost. heing abandoned entirely,
Advanced by Olbers shortly after
his discovery of Pallas in 1802, it

was at first highly successful not only
m explaining the known facts but in
predicting others as well. 1If the
asteroids are fragments of a planet,
they should move in orbits that

intersect at the point of explosion,

and the first few discovered scemed
to do this. When later, others werc
found that did not, the theory was
in no way weakened, for it was
pointed out that in the course of
thousands of centuries the attraction
of the major planets would have
obliterated all traces of a common
meeting place. Many asteroids were
found to vary in brightness which
would be expected of the shattered
remains of a planet. Some like Eros
are thought to consist of several
pieces almost in contact revolving
around their center of gravity.

The explosion theory was dealt a
hard blow by Simon Newcomb when
he traced back the various changes
the orbits had undergone in the
course of ages in the hope of finding
a point of intersection. He devel-

‘oped formulae which lie believed

capable of setting the time of the
explosion almost to the day. But
much to his disappointiment there
was no evidence that a point of inter-
section had ever existed and the
theory gradually lost ground after
that.

The results of the latest investiga-
tion, however, now make it seem
practically certain that some of the
asteroids originated from a single
mass. An enthusiastic Japanese as-
teroid worker, K. Hirayama, has
shown that three so-called invariable
elements exist impervious lo the dis-
turbing effects of Jupiter. They
must be determined through an
elaborate mathematical analysis, but
once brought to light, the agrcement
among the orbits is revealed.in a
striking manner. Five families have
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been found named after the most
prominent member, the largest being
the Flora family of 57 asteroids. It
seems incredible that all 57 could
have orbits practically identical in
three respects purely as the result
of chance. The existence of several
families indicates that not one- but
a series of explosions occurred.

Movprrn scrence has also par-
tially removed one of the most awk-
ward proponents of the theory faced
in the old days. This was trying to
think of a convincing reason why a
solid planet should have occasion to
blow up in the first place. They
spoke vaguely of disruption by tidal
action, of instability caused by ex-
cessive speed of rotation, and of vio-
lent chemical reactions. But as a
rule this part was treated in a rather
sketehy fashion.

The discovery of radioactive sub-
stances in the Earth’s erust has pro-
vided an entirely new source of in-
ternal energy. As the theory stands
today, the original asteroid was a
body having a mass about two-
thovsandths of the mass of the
Earcth, roughly corresponding to the
satellite Titan. To produce an ex-
plosion, it is necessary to assume a
strongly radioactive core and a thick
pearly  non-radioactive  erust—a
world containing within itself the
sezd of its own destruction. Pre-
sumably the pressure was relieved at
intervals by blowing off part of the
outer layerts. .

Another theory of the origin of
the asteroids which has been stream-
lined recently esplains them as the
debreis from a huge comet captured
by Jupiter and made to revolve
around the Sun in a nearly circular
orhit.  As it disintegrated, its path
became strewn with the fragments

113

that we now call the asteroids.

There is 2 much closer resemblance
between comets and asteroids than
is generally supposed. Frequently
an astronomer upon discovery of a
new body is unable to determine
what it is and refers to it as an
“object.” Comets are popularly con-
sidered to be glowing masses of gas
with a long tail streaming out behind,
but most of them consist of nothing
but a starlike nucleus surrounded by
a faint nebulosity. What is more
astonishing, several well-known as-
teroids have been reported enveloped
in nebulosity. An experienced comet
and meteor observer, J. Comas Sola
of Barcelona, has photographed
nebulosity around both Oceana
(224) and Elsa (182), and Jocasta
(899) has twice been photographed
with a halo. Nor can an elongated
orbit be considered decisive proof of
a comet, as shown by the case of
Hidalgo (944), previously men-
tioned. On the other hand, Comet
Schwassmann-Wachmann moves in
a nearly circular orbit and might be
regarded as an asteroid of faint nebu-
losity.

Once a member of the solar system
the comet would soon be broken up,
as many have been seen to do in
the past. The insignificant mass of
the average comet is not a fatal ob-
jection, as the great comet 1882 1L
had a mass estimated at a thou-
sandth of the Earth’s which is cer-
tainly more than all the asteroids
combined, discovered and undiscov-
ered.

Although the theory gives a toler-
ably plausible explanation for the
asteroids, it fails completely to an-
swer another equally puzzling ques-
tion.

Where did the comet come from?

THE END.



