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Overview — Brown Dwarf (AKA Planet X) Articles

This category of collected news articles provides evidence
of an ‘official’ search for our Brown Dwarf companion. The
headlines read: “Something Lurking Behind the Planets.”
New Scientist Magazine 1982 and “Does the Sun Have a
Binary Companion.” Newsweek Magazine 1982.

The following article is an example of News clippings
collected for this category:

“A heavenly body possibly as large as the giant planet
Jupiter and possibly so close to earth that it would be part
of the solar system has been found in the direction of the
constellation Orion by an orbiting telescope called the
Infrared Astronomical Observatory...The most fascinating
explanation of this mystery body, which is so cold [at the
moment] it emits no light and has never been seen by
optical telescopes on earth..."—Vancouver Sun 1983.
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results in the flattening of the polar
regions. But this effect is even more
marked than with Jupiter; there is a
difference of nearly 13,000 km (8000 mi)
between the polar and equatorial dia-
meters.

Beyond the Naked Eve
On the fringes of the solar system beyc
Saturn are three more planets so distant
as to be beyond the normal range of vision.
First is Uranus, overed by William
: then Neptune, dis-
7 J. Galle in 1846; and finally
by Clyde Tombaugh

: ssed as a giant planet,
too, with a diameter nearly four times
that of Earth. It smaller than
Jupiter and urn, but it is very much
like these planets in many ways. It is
primarily a gaseous body of low density
covered with a thick atmosphere of hydro-
gen and methane. No ammonia
which is to be expected at the
temperatures existing there (—2
Uranus also rotates rapidly on its ¢
and is markedly flattened at the poles.
Its internal structure is believed to be
much like that of Jupi nd Saturn.

The planet can be seen with binoculars,
but scarcely ever with the naked eye. This
18 not surprising, since it lies twice as far
away from us as Saturn. Even with a
powerful telescope Uranus appears as
little more than a greenish-yellow dise,
with vague markings that could be cloud
belts.

The most remarkable feature of Ur anus
is the ¢ mous tilt of its axis (98"). As a
result of this tilt, the planet’s axial
rotation is effectively retrograde, and so
are the motions of its five satellites
Miranda, Ariel, Umbriel, Titania and

. ' "
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Above: Pluto is so small
and so far away that even
the giant 200-in (508-cm)
Hale telescope shows it
only as a faint star. These
two photographs show
Pluto’s motion against the
background of the stars
over 24 hours.

Below: The orbit of a
possible tenth planet,
planet X, whose existence
was predicted as a result of
computer studies by
American astronomer
Joseph Brady in 1972
Brady maintains that a
planet three times more
massive than

causing rha iri

mn’hun Jm ;6200 mill,

and takes 464 years to

camplete one orbit. Iis

arbital plane nclined
at o > Earth.

Oberon — none of wh exceeds 1000 km
{620 mi) in diameter.

Neptune is ar-twin of Uranus.
being almc ; 1 in size and in con-
stitution. ( une is in fact fractionally
bigger, with a diameter 1 km (745 mi)
greater.) Being much farther out than
Uranus, Neptune can never be seen with
the naked eye, and even a tele
show no details on its disc )

than Uranus. The planet

es. Triton is nearly a:

. -y, and has a retrogradc

circular or blt relatively close to the

planet. Nereid is only about 250 km (15

mi) ac , and its orbit is distant anc
highly ecce

The farthest l-nuv»n planet, Pluto
fers in e respect from its planetar
neighbours. It is a very small body, onl
a little bigger than Mercury. It is though
to be made up of rock, overlain witl
frozen gas. It rota rery slowly — once 1
every 6 days or so.

On average Pluto lies nearly 600
million km (3700 million mi) from the Sur
But its orbit is unusually eccentric
Periodically, Pluto travels inside th
orbit of Neptune; it is doing so at present

y of collison between th
two plane howe
gible, since Pluto’s orbit is inclined b
some 17° — very much more than that «
Neptune, or 1ndeed any other planet
Some ast onome that Pluto is
former s
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STARDS

By Patrick Moore, O.B.E.

Last night | went into my observatory,
uncapped my telescope, and pointed it in
the direction of the planet Pluto. There was
the tiny, remote world—Ilooking like a dim
star, and yet so profoundly unstarlike.
Generally it is regarded as the outermost
planet—but this is not always true—and
many astronomers feel that Pluto shouldn't
be there at all!

Pluto was tracked down in 1930 as the’
result of calculations by the American as-
tronomer Percival Lowell, best remem-
bered today for his fascinating (and, alas,
completely erroneous) ideas about the ca-
nals of Mars. Lowell based his calculations
on the disturbing effects of a then-
unknown source upon the giant worlds
Neptune and Uranus, and had, soto
speak, carried out a detective’s investiga-
tion in reverse. He was right; Pluto proved
to be just where he had plotted it.

Yet_something was wrong. Pluto was
found to be very small, with a diameter
less than that of the earth or.even of Mars.
How could such a midget planet possibly
drag Uranus or Neptune out of position by
any measurable amount? Yet it was by
these very perturbations that Pluto had
been discovered. It was all very odd; and
to make matters worse, Pluto has an orbit
that periodically brings it closer to the sun
than Neptune (although there is no chance
of collision). From January 1979 to the
year 1999, Neptune, not Pluto, will be the
outermost planet of our solar system!

What is the nature of the peculiar Pluto
discovery? No one yet knows.

In the meantime there has been an ex-
citing development with Pluto. Studies car-
ried out at the Flagstaff, Arizona, station of
the U.S. Naval Observatory and at Cerro
Tololo Observatory in South America indi-
cate that Pluto may have a satellite, or
moon, with a diameter larger than half the
diameter of Pluto itself! The moon seems
to circle Pluto once each Plutonian day
(about 6% earth days), and is about
20,000 kilometers away. It is still too early
to be sure, but the satellite may well be
there—in which case, it would make Pluto
a double, or binary, planet.

Might there be another planet far be-
yond either Neptune or Pluto? If so, what
are the chances of finding it? It must be

cold, lonely, and remote beyond all under- ‘
standing; from it, the sun would only be as
brilliant as the full moon condensed to the
size of a brilliant star. Tracking down such

a world would be a Herculean task. But
Planet Ten is a good possiblity, and its
discovery might help explain the history

of the outer reaches of the solar system.

Speaking of satellites, another recent re-
port is of real interest, this time concerning
the asteroids or minor planets—dwarf
worlds orbiting the sun in the gap in the ‘
solar system between the orbits of Mars
and Jupiter. One of them, a very faint body ’
240 kilometers across, is named Hercu-
lina. On June 7 Herculina passed in front
of a somewhat brighter star and occulted
(hid) it for a few seconds. Remarkably, that |
star winked not once but twice—from this ‘
startled observers in California inferred
that the asteroid Herculina may not be a ‘
solitary wanderer. According to calcula-
tions by David W. Dunham of the Interna- ‘
tional Occultations Timing Association,
Herculina may have a satellite of its own,
some 50 kilometers across and 1000 kilo- ‘
meters away.

Herculina may not be the only asteroid l
so honored. The idea that minor planets
could have satellites was first conjectured ‘
as long ago as 1901. Several astronomers
in the 1920's and 1930’'s made observa- ‘
tions that seemed to indicate that the large |
minor planets Eros and Pallas have com-
panions. In recent years those reports
have been confirmed by other observers
watching those asteroids occult stars.

Asteroids could be troublesome little
bodies. When the first two Pioneer space- ‘
craft went out toward mighty Jupiter, they
had to pass right through the asteroid belt,
and there was serious fear that they might
be destroyed colliding with a chunk of ‘
cosmic debris. Luckily that did not |
happen—there may be fewer very small ‘
asteroids than we once thought—but a hit
from a sizable piece of rock would destroy
any probe in a fraction of a second. We
can only hope a means of protection more
reliable than luck will be devised before
human beings start to invade those peril-
ous regions.

We will, of course,go there someday. DO

165
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Discovery of Pluto /eft

The two photographs show the discovery nf Pluto
in March 1930. The up;p r phnt
2 March, and tt ;the Iarg

dimage o

an bz. vie wnd aftPrnatr yin rap|d fug,cp smn ,'
tthat has moved in the interval
equently found that Hu
arch, had photographed Pluto t
ion the planet was masked by the image of a star.
and on the second sion Pluto's image fell upon a
flaw in the photographic plate |

Orbitalinclination 17
Maan urbnalvelouty

A Trans-Plutonian Planet?

If Pluto is not the planet which Lowell sought, itis quite
likely that a tenth planet exists. Unfortunately it will be
very difficult to locate, because its effe upon the orbits
of Uranus and Neptune will b ¢ sligh whlle Plum
has not \.‘PT_ been followed for

s 5 ATRIC IS Mooz
h‘r'Dmthrr‘dl planet must be ext F B =
world o photograph it,

and they are fully occupied with stellar work.

Neptune
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’Cﬂuld the asteroids—the small bodies

| lying berween the orbits of Mars and

| Jupiter—be the result of a planetary
breaknp that occurred several million
years ago? This is the idea put forward
by T. C Vaa Flandern of the US Naval
Observatory writing in the current issue
of Icarus, (vol 36, p 51).

The theory that the asteroids are the
debris of a shattered planet was sug-
gested as long ago as 1801 by the Ger-
man astronomer, Heinrich Olbers, after
the discovery of the second asteroid,
Pallas. Later the French mathematcian
J. L. Lagrange considered that comets
could be the byproduct of a plapetary
explosion.

Van Flandern has enalysed the orbits
of very long period comets and preseats
evidence thar all comets originated
simultaneously in our Solar System some
five million years ago. He suggests that
long period comets are fragments from
the planet’s explosion that marginally
failed to escape and are now raining
back In on the immer Solar System.
When they entered the Solar System for

="»i

'Wew SeeNTisT ' Tan. 4™ 1979 [ﬂiiﬂb?

the first time their orhits still preserved
their original character and had not
been perturbed by the plapets into short
period comets or ejected permanently
into interstellar space.

Van Flandern cites recent work by
Michael Ovenden, professor of astronomy
at the University of British Columbia,
with computer models of the Solar
System. These suggest rhat the orbits
of the inner Solar System became stable
while there was a massive planet, some
90 omes the tmoass of the Barth, in an
orbit between Mars and Jupiter.

As there is now only about one
thousandth of the Earth’s mass in the
asteroid belt the breakup must have had
great energy and been very violenr.
Almost all the planet’s mass would have
been either swept up by the Sun or
Jupiter or ejected fromr the Solar Systern
leaving only two kinds of orbit—the
asteroids and long period comets with
periods of about five million years having
made no more than one revolution about
the Sun. What evidence is there for the
brealup of such a plapet?

VoL. & P- 22

Comets tell of planet that exploded into asteroids

Some debris could have found orbits

about the planets. Phobos, the asteroid-:

like satellite of Mars which is in an un-
stable orbit and heading for destrnction
in the Martian atmosphere, could be an
example of a recently captured satellite.
Comets and meteors could constitute
debris. So could tektites, small glassy
bodies found on Earth with low ages as
deduced from cosmic ray exposure which
are probably of meteoric origin.

Moreover Van Flandern proposes that
the planetary breakup could have had
more dramatic effects. The influx of
water vapour from the broken planet
could have triggered off the series of ice
ages that began a few million years ago.
Jupiter's great red spot could be where
a large mass, passibly the satellite of the
broken planet, hit it.

Van Flandern does not explain how
such a viglent effect could have taken
place, but he does suggest that such an
event could have temporarily autshone
the Sun and it could be that same of the
novas seen around other stars may not
be stars blowing up, but planets.

- - ,'. l
The Jenner Files: E ")i®
— N : Source Files
R~ S - (s a e o Yowusa.com
Y our OwWnWond — Irrefutable Planet X Evidence \ : s ,A'z =~ oo
USA Articles Images Prophecy Download
Greg Jemnner


http://yowusa.com/planetx/jennerfiles/articles/1.shtml
http://yowusa.com/planetx/jennerfiles/prophecy/1.shtml
http://yowusa.com/planetx/jennerfiles/images/1.shtml
http://yowusa.com/planetx/jennerfiles/icons/1.shtml
http://yowusa.com/
http://planetxforecast.com/store/pxf/
http://yowusa.com/store/pxkc/1.shtml
http://kolbrin.com/store/kolbrin/

om—— E———

The Jenner Files:

. :
< 1 . t
B o

Source Files

— N » Vo | | ..:{1" i
Your Own World Irrefutable Planet X Evidence 'y L~ Ve e
ek Subscriber
. Images Prophecy Download
Greg Jemnner

HET 9,4
. )

and The
Lolbrin Wible

= Atlantis
= Deluge
= Exodus
= 2012

“Greg Jenner spent
decades connecting
the dots for this
book. Now you can
do the same, in a
single evening!”
—Marshall Masters

The RKolbrin Bible

21" Century Master Edition

"The Kolbrin Bible is
the Rosetta Stone of
Planet X!"—Greg
Jenner

Planet X Forecast

and 2 0 ’I Survival
Guide

Jaceo van der Wi, MSc
Marshall Masters
lanice Manning

"Required reading
for those who get it
and want to live

through it."—Echan
Deravy, Solar Code

STARS

By Patrick Moore

lute beginners |
ents going
dy who knew

aquickn
ce had no idea what

ut meeting disaster.
yay indicate that there is less cause
n than was supposed regarding
the density of the asteroid belt. But it
would be foolish to be overconfident, for

one simply cannot maneuver a spacesnip,
manned or unmanned, to dodge an
asteroid as it happens along.

Asteroids are dwarf planets. Most of
them move around the sun between the
orbital paths of Mars and Jupiter, thereby
dividing the solar system neatly into two

parts. Ceres, the largest asteroid, is no
more than 1100 kilometers across, and
there are many membe
are no more than a kilometer or
one, Vesta, is ev '
naked eye, and even vesta app
m, starlike point.
)ddly enough, the asteroid b
r. a planet in the same regi
icted, prior to the nineteenth century,
g be it was actual d. Two
German astronomers, Titius and Bode,
calculated a mathematical relationship
linking the distances of known planets
f the sun. Their calculations indicated
a gap in the solar system een the
orbits of Mars and Jup
Known as Bode's law, it was, in fact, first
drawn up by Titius (science is not always
ygical). Frankly, | have a profound distrust
> law, and regard it as being in the
category of those juvenile “take-away-
the-number-you-first-thought-of* games.
Yet when first proposed it was taken quite
seriously.
Some asteroids may wander away from

e

their main orbital zone and approach the
earth. In 1937 Hermes, a mere kilometer in
diameter, brushed past us as close a

00 kilometers, less than twice the
distance to the moon. One British
newspaper printed the memorable
headline “World Disaster Missed by Four
Hours: Tiny Planet Whi ast." There is
always a chance of a direct hit; and the
damage, while it may not result in
worldwide devastation, would be quite
serious.

Other peculiar asteroids are known.
One, lcarus, goes within 25 million
kilometers of the sun, so that at times it
must be red-hot. Another, Eros, is shaped
like a cosmic sausage, 29 kilometers long
and about 14 kilometers wide. We also
have a true oddity, Chiron, which wanders
around the solar system between the
paths of Saturn and Uranus. Whether
Chiron is a real asteroid we still don't
know—it is approximately 640 kilometers
across, which by asteroidal standards is
large. What made the astercid belt? One
theory is that a planet in that part of the
sun's family exploded for some unknown
reason. It may be that there were two «
planets that met head-on, with cataclysmic
results. Or, more plausibly, the asteroids
were produced from material that never
formed into a larger body.

They must be barren worlds—Dbleak,
airless, waterless, and lifeless. Go to
one, and you will weigh little more than a
postage stamp. You would be able to
leap clear from a small asteroid by sheer
muscle power, thereby becoming a tiny
independent planet in your own right.

There have been suggestions of mining
valuable minerals from asteroids (if such
material exists). Perhaps their best use
might be as unmanned observatories—
particularly Ilcarus, from which the sun
would be magnificent indeed. But
well-placed probes could tell us the
mineral value of asteroids.

There was a film in which the hero went
up in a spaceship, equipped with a large
net, and began asteroid fishing. Even
though, so far as | know, he had little luck,
these dwarf planets are full of interest.
Surely we must hold them in less contempt
now that we have successfully navigated
these shoals in sp (9 @]
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FORMER MAJOR PLANET OF THE SOLAR SYSTEM
Van Flandern, T. C.; EOS, 57:280, 1976.
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COMETS AND CLIMATIC CHANGES
Anonymous; Nature, 176:1152-1153, 1955.
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found that the number of
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the characteristi of the mysterious
planet. Latest calculations show 1t could
be orbiting on average over 5700 million
miles from the Sun. At this distance it
would need to have a diameter of about
10,000 miles and a mass six times as great
as the Earth.
; 1978 another remarkable dis-
\ s made from an obs tory
near Lowell’s home in Flagstaff. An
American naval astronomer, James
Christy, was trying to re
en he noticed an ap-
parent elongation in the image of the
planet on a photographic plate. Subse-
'-.'(Udlt‘k hne tendud to ('unhml

18 duc to tlu exis
close to Pluto.
Charon for the myt
souls into the underworld.
yon is an extremely unusual satel-
“rt appears to have a dia er about

details of

Below: two
taken by A

astronomer

) the pl net
Pluto (arrowed) for the
first rm‘h It had been

lighter rh an at |IIH[
predicted.

15 1905,

point on Pluto’s s

unique in the solar s
Some astronomers even question

whether Pluto is a true planet at all. Its

a phenomenon

similarity to some of the larger moons of

giant planets suggest it may actually

SC sm, per-
:ven by rhu: intrusion of the m
terious tenth planet.
At the moment scientists can only
speculate about conditions on the surf:
of Pluto. ltl‘l‘l]ll_']'dtu

an atmosphere, its gases
\\nu]d now lie frozen or liquefied on the
surface. The Sun would appear as a
bright star but its light would hardly be
strong enough to illuminate Pluto’s
bleak landscape.

Pluto is a lonely outpost world. Beyond
its remote orbit lies only the unresolved
mystery of the tenth planet and then
vast gulf of interstellar space.
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10th planet?
Pluto’s orbit
says ‘yes’

By HUGH McCANN
Heowe Blofl Wite

If new evidence from the US Naval Observatory
of a 10th planet in he solar system s sccurate, it
could prove ihat the Sumerians, an anclent east-
ern Mediterranean civilization, were far ahead of
modern man in ssironomy.

Astronomer Thomas Van Flandern told a meet-
ing of the Amcricsn Astronomical Soclety (n Albu-

rque this week that irregularities in the orbit
of Pluto, the farthest known planet [rom the sun,
Indicates that the solar system coalains a I0th
net.

lmli'hllo was the last planet discovered, in 1930.
Since then, astronomers have been searching
unsoccessfully for planets ferther oul. Indeed,
Piluto had unknowingly been photographed but re-
mained unrecognized for a long lime because It
was 30 Jilficult to see. Presumably, any other new
planets would be easy to miss visually.

BUT THE heavenly body suspected by Van Flan-
dern s making its presence feil in the same way
that Pluto’s presence was suggested — [rom the
bulges that Pluto’s gravitational fleld causcs in the
ellhlz:al orbit of Its closet nelghbor, Neptune.

. says Van Flandern, subtie bulges Jetected

In Pluto’s orblt mean that there must be still
another plancl. He calculates that the unseen

Sumerian tablel in Eas! Berlin shows a solar

sysiem with sun, moon and 10 planels.

planet is four limes the size ol Pluto and 1.5 Umes
its distance from the sun..
Van Flandern's snnouncemenl comes &3 no sur-

prise to Zecharia Sltchin, whose book, The I1h
Planet, came oul {hree years ago.

SITCHIN, WHO describes himsell »s 8 Russisn-
born linguist and archeologist, says that the Sume-

rlans, who date back 6,000 years, knew of a planel
beyond Pluto. They counted It the 12th planet, he

explains, because, In (helr system of reckoning.

lhcunmlmurcbl‘homldumm
Nibiru.

Sumerisn name was Nibire i
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NEWSCIEN

- SEARCH FOR THE TENTH PLANET

Astronomers are readying telescopes to probe the outer reaches of our solar system for an
elusive planet much larger than Earth. Its existence would explain a 160-year-old mystery.

.

Scientists are utilizing an IBM 4341 computer to combine educated guesswork with hard astronomical facts and come up with a
list of likely regions past Pluto where a yet-undiscovered planet could be slowly circling the Sun. The pull exerted by its
gravity would account for a wobble in Uranus' orbit that was first detected in 1821 by a French astronomer, Alexis Bouvard.

eyond Pluto, in the cold, dark regions of space, may
lie an undiscovered tenth planet two to five times the
size of Earth. Astronomers at the U.S. Naval Observatory
(USNO) are using a powerful computer to identify the

| best target zones, and a telescopic search will follow soon

after,

Previous planetary observations show why astronomers
believe a tenth planet may exist. In 1821, 40 years after
the discovery of the seventh planet, Uranus, the French
astronomer Alexis Bouvard noticed that its observed posi-
tion did not agree with its calculated orbit. The planet was
being perturbed, or pulled slightly off course, by the gravi-
tational attraction of an outer planet. Working indepen-
dently, an Englishman, John Couch Adams, and U.J.J.
Leverrier of France used the discrepancy to calculate the
theoretical position of an eighth planet, Neptune, which
was finally spotted in 1846 by John Galle of the Berlin
Observatory. But the mass of the new planet did not fully
account for the distortion of Uranus' orbit, and so a
search was begun for a ninth planet. Pluto was discovered
by Clyde Tombaugh, working with photographic meth-
ods, on February 18, 1930.

owever, tiny Pluto is 100 to 1,000 times too small to
fully account for Uranus' wobble, according to

"Thomas Van Flafidern of the USNO. A brief flurry of

excitement followed Charles Kowal's 1977 discovery of
the planetoid Chiron, orbiting between Saturn and Ura-
nus, until it was determined that it was too minute to be

planet 10. Van Flandern notes that the search for th

planet “Vulcan,” once proposed to account for Mercury’

strange orbit, ended when Einsteinian physics revealed
that the distortion of space caused by the Sun’s huge mass
created the irregularity. Another unexpectéd change in
physical law is possible, he says, but “our best bet is for a
tenth planet out there."”

How to find it? First make some educated guesses
about position and mass. Van Flandern thinks:the tenth
planet may have between two and five Earth masses and
lie 50 to 100 astronomical units from the Sun. (An astro-
nomical unit is the mean distance between Earth and the
Sun.) His team also presumes that, like Pluto’s, the plane
of the undiscovered body’s orbit is tilted with respect to
that of most other planets, and that its path around the
Sun is highly elliptical. By having an IBM 4341 computer
match these assumptions against a huge quantity of astro-
nomical data, the scientists obtained a list of places to
start looking. :

Ithough the computer has made their task a little eas-

ier, the astronomers don't count on finding a planet
right away—the odds against it are literally astronomical.
What will they call it if they do? Tradition says the name
should come from Roman mythology, but as one re-
searcher struggled over his calculations, he was heard to
mutter something about, “finding Humphrey.” For the

moment, the significance of this name remains as unclear |-

as the location of the elusive planet.
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HE HUNT for a tenth
planet is officially on 1
ican; space, scientis
al fdernference held
Amnes R ch Cen-
ter last week ¢ i that the
weight of evidenc sembled
at the US Naval Observatory,
the Massachusetts Institute of

| Technology and the Jet Pro-

pufsion Laboratory in Cali-
fornia is too strong to

that something is lur
bevond the outer reaches of
the known Solar System,”

The research centres have @
pooled tens of thousands of 7
observations of thé giant, ;
outer planets Uranus and Nep- <
tune. Anomalies in the planets’ <
behaviour, say researchers,
can be caused only by a large
mass outside the orbit of Looking
Pluto. One of the -earliest R
sources of this data is the work
of Clyde Tombaugh, who *discovered
Pluto in 1930. Tombaugh attributed oddi-
ties in the orbit of Uranus to his new
discove But the combined, mass of
Pluto and its satellite Charon is so small
—only a fifth that of our own Moon—
that this could not possibly be the ex-
planation of the giant planet's strange
behaviour.

The data presented at NASA's con-
ference point to 'l\io explanations for the
deep-space phenomenon. There may be
a planet about the same size of Uranus

for the tenth planet?

some 5000 million miles beyond the
orbit of Pluto. Or’'it could be something
much bigger and further away. The
problem for observers on ‘Earth, says
Archie Roy of Glasgow University, i:
that “The Sun could keep any number
of planets out to a quarter of the dis-
tance to the nearest star, with no

has its money on a more spec-
interpretation. According to John

on, the Jet Propulsion Labora-

tory's chief investigator, adark star, com-
panion to the Sun, might be the most

likely explanation. The data

suggest  either a  burntout |

white dwarl or a neutron : tar,
perhaps 50 000 million m.les
from the Sun (12 times more
distant than Pluto), or a black
hole, 10 times the mass of the
Sun at twice the distance. !
port for these i 5 i
on the Sun's lon
Most stars are paired.
Observations on the Earth
could confirm the presence of
a tenth planet, or a second
star, within a century. But
NASA is looking for a quicker
answer in the flights of Pio-
neer 10 and 11, the space
probes -now rapidly approach-
ing the orbit of Pluto but
travelling in opposite direc
tions. NASA gscientists can
measure the speeds and posi-
tions of the craft so accurately
that any unexpected variation in their
paths would be an obvious sign of some
huge, extra source of gravity. A dark
star would affect the motion of both
probes. If the extra member of the Solar
System is somewhat smaller, its effects
would register on only one.

Whatever the probes find, NASA is
confident that there is something out
there. If and when observers do find an
extra planet, the benefits to the organisa-
tion will be in greater prestige—and per-
haps more money—as much as in the
romance of discovery. a

xistence.

New Scientist 74 June 1982
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Does the Sun Have
A Dark Companion?

Thelaws of celestial mechanics are so well
established that when heavenl y bodies seem
to violate them, astronomers tend to ques-
tion what they see, rather than what they
believe. When scientists noticed that Ura-
nus wasn’t following its predicted orbit for
example, they didn’t question their theories,
Instead they blamed the anomalies on an as
yet unseen planet and, sure enough, Nep-
*ne was discovered in 1846. Now astrono-

'S are using the same strategy to explain
quirks in the orbits of Uranus and Neptune.
According to John Anderson of the Jet Pro-
pulsion Laboratory in Pasadena, Calif., this
odd behavior suggests that the sun ha
unseen companion, a dark star gravitation-

NEWSWEEK /JUNE 28, 1982

ally bound to it but billions of miles away.

A “dark companion” could produce the
unseen force that seems totug at Uranus and
Neptune, speeding them up at one point in
their orbits and holding them back as they
pass. At first scientists blamed the orbital fits
and starts on the gravity of Pluto. But four
years ago they discovered that Pluto was far
less massive than had been thought, and
astronomers began to look elsewhere for the
source of the mysterious force.

Dwarf: Almost any dark object would fit
the bill, but Anderson thinks the best bet is a
dark star orbiting at least 50 billion miles
beyond Pluto, which is 3.6 billion miles from
the sun. It is most likely either a brown

dwarf—a lightweight star that never at.

tained the critical mass needed to ignite—or
elseaneutron star, theremnants of anormal
sun that burned out and collapsed.

Other scientists suggest that the most

likely cause of the orbital snags is a tenth
planet 4 to 7 billion miles beyond Neptune.
A companion star would tug the outer plan-
ets, not just Uranus and Neptune, says
Thomas Flandern of the U.S. Naval
Observatory. Anderson admitsa tenth plan-

ble, butargues thatit would have to
besobig—at least the size of Uranus—that it
should have been observed by now.

To resolve the question NASA is staying
tuned to Pioneers 10 and 11, the planetary
probes that are floating through the dim
reaches of the solar system on opposite sides
of the sun. If one undergoes a sudden tug,
that would suggest the existence of a nearby
tenth planet that would affect only the Pio-
neer closest to it. If both change course, the
case for a distant and powerful dark star
would get a boost. But unless NASA gets 33
million to monitor the probes beyond 1982,

the Pioneers’ messages will fall on deafears,

83
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MYSTERIOUS

_ they confirm it? ..

PLANET X

I heard that a tenth planet or a star may exist in our outer
solar system. Why do astronomers think this and how will
Jorge Esparza, Santa Ana, California

Son:lcthing must be out there, astronomers believe, bec-:ms;c the
orbits of Neptune and Uranus deviate slightly from what they
should be, according to the laws of physics. A mysterious ob-

*ject—a planet or perhaps a.“brown dwarf"—seems to be tug-

ging them off course. Pioneers 10 And 11, American space
probes headed beyond the planets, may serve as supersleuths

that help identify and locate the source of these gravitational

disturbances.

The deviation in the.orbits of the two gaseous planets is tiny,
only a matter of a few seconds of arc (one secand of arc is the
width of a penny as it would appear to the naked eye from 2.5
miles). But to astronomers this is a significant amount that
needs to be explained. Neptune was discovered in 1846 because
of its telltale gravitational pull on Uranus. Now, however, the
unexplained deviations of Neptuft and Uranus are much small-
er than those that tipped off scientists more than a century ago.

. The new search hasn't been as easy.

For a while, Pluto was blamed for the cﬂ'ect. But-with the
1978 discovery of the planet's small moon, Charon, Pluto’s mass

was found to be far too small-for it to be the culprit. (Scientists -

have no direct way to figure out the mass of a planet that has no
moon; the calculation is easy if a moon exists.) Pluto’s mass is
over 100 times less than was estimated; it’s only 0.2 percent that
of the Earth. Conxqucnlly. astronomers have cast their sights
farther out.

Can the object bea planet? Orisita brown dwarf—a star that

As Pioneers 10 and 11 zip out of the solar system, tiny

changes in their spepds may reveal just what type of

object is now altering the orbits of Neptune and Uranus.

TENTH PLANET?
- (4% pILLION MILES) . — =

e _

BROWN -
DWARF?

(30 BILLION
MILES)

Is it posslble to see stars during the day from the bottom
of a deep well?

To'test tHis bit of folk wisdom, I once tncd it wnh a numbcr of X

my students from Ohio State University, subsmulmg a tall
smokestack (an idle one!) for a deep well. Our cosmic target was
. the very bright star Vega in the constellation Lyra, This star

" passes directly overhead at the latitude of Columbus, Ohio, on

autumn afternddhs.

One clear day, we stationed ourselves at the bottom of the
smokestack. The sky looked just as blue and bright from within
our “well™ as it had from the outside: At the precise moment

42 Science Digest—November 1982/

BY J. ALLEN HYNEK

high internal temperatures necessary to ignite its nuclear fur-
nace and thus shine like the sun? Or could it be a neutron star—
a star that has gravitationally collapsed into a densely packed,
dark remnant of its former luminous self? - »' |

The two Pioneers, which are leaving the solar system in oppo-
site directions, still transmit radio signals earthward. If they
continue to do so for the next several years, astronomer John
Anderson of the Jet Propulsion Laboratory will be able to-calcu-
late minute changes in their speeds, down to a fraction of an inch
per second, Planet X, which would Have to be relatively close
by—between 4 and 7 billion miles away—to alter the orbits of
Neptune and Uranus, would affect the closer spacecraft (Pioneer
10 in our diagram) but not the other. A brown dwarf or a neu-
tron star—much more massive than a planet would be and lo-
cated perhaps 50 billion mi iles away—would tug evenly on both
Pioneers. If the results point to a brown dwarf, it will be the first
of these theoretical objects to be identified.

A nearby brown dwarf may be located by another means. Al-
though not hot enough to shine, such a dark star radiates in the
infrared region of the electromagnetic- spéctriim. Planetary sci-
entist Ray Reynolds and his colleagues at NASA Ames Re-
search Center plan to use the Infrared Astronomy Satellite,
scheduled for launch next month, to try to find a brown dwarf in
our solar system or even farther out in space.

These theories have their critics. Planet X, skeptics say, would
have to be as massive as Uranus to alter the paths of it and
Neptune. Were that the case, it should long since have been
discovered by conventional observations. As for its being a more
distant, more massive body, Thomas Van Flandern of the U.S.

d!dn t quite make it, a body not massive cnough to produce the |

Naval Observatory argues that the influence of such an object _
should have produced disturbances in the orbits of other plan-

ets—including the Earth.

(I'd like to thank Brenda Alexander of Kansas City, Missouri,
and Steve MacDougall of Oakville, Ontario, for their questions on
this same topic.)

NEPTUNE

PIONEER 10

Vega passed through our field of view, we saw nothing. Small

binoculars-didn’t help; even.blindfolding students bcforchand to

0

increase light sensitivity proved fruitless, .

.Perhaps the mythi that stars can be seen from the bottom of

welis. which has indeed appeared from time to time in literature,
started with the Greek philosopher Thales (c. 636—c. 546 B.C.),
who is said to have absentmindedly fallen into a deep well. He

' probably saw stars of a different order of magnitude.

e ——
J. Allen Hynek, Ph.D., professor emeritus of astronomy at Northwestern
University, asks you to address your cosmic queries to the Astronomy
Colump, S¥ience Digest, 838 Seventh Avenue, New York. New York 10106.

~ Diagram by April Leigh Pahl, based on information in Mercury News, San Jose, CA
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SPECULATIONS ON "PLANET X"
By Raymond C. Vaughan, Hamburg, New York
KRONOS Journal, Summer 1983, Volume VIil, Number 4

The idea that there is a tenth planet or other body beyond
the orbit of Pluto is becoming popular among astronomers.
At a conference held at NASA's Ames Research Center in
June, 1982, a number of researchers discussed the
growing evidence that something is out there: perhaps a
planet, perhaps the remnant of a burned-out white dwarf or
neutron star that was (is) a binary companion to the Sun,
perhaps even a black hole.[1]

The evidence for such a body comes from the fact that the
gravitational forces among the Sun and known planets
cannot account fully for the observed orbital motions of the
planets, particularly Uranus and Neptune, which show tiny
unexplained deviations or perturbations from their predicted
orbits. The same situation existed prior to the discovery of
Pluto, and the belief that an unknown planet was causing
the perturbations was in fact the motivation for the search
that led to Pluto's discovery in 1930. Nowadays it is clear
that Pluto was found for the wrong reasons; its mass is too
low to produce the observed effects. Hence the new
interest in finding a body out beyond Pluto.
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Until more is known, it is easy to speculate about what
could be out there. Astronomers at the NASA-Ames
conference suggested a planet the size of Uranus at a
distance of about 100 A.U. [1 A.U. = 93,000,000 miles, the
distance from the Earth to the Sun] from the Sun, or a
burned-out star at a distance of about 500 A.U., or a black
hole (10 solar masses) at a distance of about 1000 A.U.
Others have argued that the available evidence implies a
body of 2 to 5 Earth masses, lying out of the plane of the
ecliptic.[2]

From a Velikovskian perspective, there are also other
possibilities. One is simply the idea that the perturbations
could be minor effects of electrical or magnetic forces
superimposed on the gravitational forces that are mainly
responsible for the orbits. The source of such electrical or
magnetic forces need not be a solid body but could be the
sort of large-scale fields in space that Ralph Juergens
envisioned.[3]
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Another rather speculative possibility is that an unknown
body does exist beyond the orbit of Pluto, that is it on a
highly elliptical orbit with its perihelion well inside the orbit
of Pluto, and that it participated in at least one of the
planetary interactions described by Velikovsky.[4] For
example, the unknown body could have passed near the
orbits of Jupiter and Saturn several thousand years ago
and could have participated in the birth of Venus. Or it
could have passed through the inner solar system in the
fifteenth century B.C. and have been the cause or catalyst
of some of the Venus-Earth interactions.

To conjecture about the details of any such interactions
seems fruitless without more information. However, there
are some things that can be said about the range of
possible orbits that would allow the unknown body to be:
(1) close enough to engage the known planets in a
Velikovskian interaction within the past several thousand
years, (2) close enough to perturb the known planets at the
present time, and (3) far enough away to remain unnoticed
in the interim. Much depends on the mass of the unknown
body but, since it left behind a reasonably intact planetary
system, it must have been much smaller than the Sun.
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Suppose we assume the unknown body to be no larger
than Uranus and to be following an elliptical orbit that
meets the above conditions. Its orbital period must be at
least 3500 years, so its semimajor axis must be at least
230 A.U. If it is now close enough to perturb the outer
planets, it cannot be more than about 100 A.U. from the
Sun, which means that it cannot be moving away from the
Sun. It must already have passed aphelion and be heading
back toward the inner solar system. As can be seen from
Table | [below], all of the applicable orbits have rather
similar properties within 100 A.U. of the Sun, regardless of
whether the orbital period is 3500 years or 14,000 years. If
there is indeed an unknown body on such an orbit, it is
heading toward the inner solar system at roughly 1
A.U./year and will reach perihelion in a century or less.

The idea that the body now perturbing the outer planets
has a highly ellipitical orbit is of course pure speculation; it
IS generally consistent with but not necessarily a
consequence of Velikovsky's theory. Within a few years, the
nature of the unknown body may become much clearer;
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...astronomers are optimistic that its effect on the
trajectories of Pioneer 10 and Pioneer 11 will be
measurable as the two space probes move out past Pluto's
orbit and will indicate the mass and location of the unknown
body, even if it cannot be located visually. In the meantime,
one can wonder whether the overall effect of a body
returning to wreak interplanetary havoc in the solar system
would be entirely bad. It could kill us all, though reports of
previous encounters imply that some of us survived. Could
it also make us realize the foolishness of our petty
squabbles, over which we threaten to kill ourselves?
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Table | : Representative Elliptical Orbits

Perihelion (A.U.) 2 6 6 6
Orbital period (yr.) 2828 2828 8000 |14697
Time (yr.) to reach

perihelion from 100 A.U. 84 89 85 84
Radial velocity (A.U./yr.) at

100 A.U. 0.76 0.74 0.8 0.82

True anomaly* at 100 A.U. 165.9° |155.4° [163.4° |152.8°
Time (yr.) to reach

perihelion from 40 A.U. 21 24 23 23
Radial velocity (A.U./yr.) at

40 A.U. 1.3 1.22 1.26 1.27
True anomaly™ at 40 A.U. 195.4° |[136.6° |135.5° |135.1°

* True anomaly is a planet's heliocentric longitude from
perihelion. For a planet moving inward from aphelion to
perihelion, both the true anomaly and the radial velocity
would be negative.
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THIS WEEK

New Sclentist 10 November 1983

. Has IRAS found a tenth planet?

STRONOMERS are on tentérhooks
this week. They are wondering what to
make of reports that American analysis of
data sent back by IRAS, the infrared tele-
scope in space, has revealed a tenth planet
beyond Pluto, Does the evidence stand up
or, as some British astronomers were
muttering early this week, is it all a bid to
wrihg more money out of NASA for a new
infrared space observatory.
IRAS has been a huge scientifie success
since its launch in January, But theére has
been growing tension between Briush and

| American astronomers over sharing out the

| spoils of the project, which is run jointly by .

| object discovered by IRAS in the consjel- i

Britain and the Netherlands. The
¢ that the Americans keep break-
reement to make announcements
of discoveries jointly.
The latest troversy surrounds an

lation Sagittarius. The object’s infrared
emission shows that it has a temperature of
around 230" K. This is too cool for a star

' yet to hot for a dust cloud. Tt c¢ould be a

distant gaseous plarnet, several times heav-

.ier-than Jupiter and giving ofT heat as its

own gravity causes it to shrink in size.
Whatever it is, say the British astronomers,
the Americans have been keeping very
quiet about it in recent weeks, |
Meanwhile 1RAS carries on watching.
Hot on the heels of the Japanese discovery
of a ring close to the Sun (last issue, P 340),
comes the IRAS observation of what
appears to be -three mqre rings of dust
circling. the Solar “System. Their
temperature {around 150-200° K) suggests
lie near the asteroid belt, between
s of Mars and Jupiter.
IRAS's project manager at’ Britain's
Rutherford-Appleton Laboratory, Dr Eric

Mattin Redfern and Nigel Henbest

IRAS: surveying the Solar System

* Dunford, says that the rings are Er(.'ab:!bh.r

the results of asteroid collisions. The broad
central band could have built up slowly
during millions of years of the-steady,

, microscopic chipping of boulders bumping

around in space.

The other two bands may be the product
of a single cataclysmic event, perhaps
caused by a comet flying through the
asteroids towards the Sun and demolishing
an asteriod. Eventually, the dusty remains
would have spread out to circle the Sun
completely. The dust particles continue to
orbit slightly irregularly, spending more
time at the extremes of their wobble and
thus appearing as two distinct bands.

IRAS is revealing that much of inter-
stellar space is littered with whispy ¢louds
of dust and gas, known as infrared cirrus.

Their brightness around the infrared wave-
length of 100 microns suggests that they are
made up of graphite dust that has been ejec-

- ted from stars as stellar wind and mixed up

with ionised hydrogen gas.

* Particularly striking are whisps of mat-
erial that apparently come from the centre
of the galaxy. Only in the infrared are these
structures revealed with such clarity. The

satellite’ has detected more than 200 000

* infrared sources so far—100 times more

than were previously known. Many do not
fit into existing astronomical cytegories.
~ Some 130 cold, peint-like sources have
been selected for further investigation from
an initial list of 8709 objects. Nine of these
sources are completely new to science; it i
not even known yet how far away they are.
They could be just beyond the Solar System
or, more likely, répresent distant very young
galaxies packed with hot, bright stars,
IRAS was launched on 25 January with

- an estimated 200-gday life before its liquid

helium refrigerant ran out and the tele-
scope started to produce an infrared glow
of its own. Now, hdpes are revised, with
thﬁfnpir}f date estimated at. 7 January,
1984,

The wealth of data is proving a bit of an
embarrassment to the three countries
responsible.- Budgets come to an end with
preliminary andlysis and the publication of
a catalogue.of infrared sources, But there is
enough raw material for at least another
three years’ analysis. The British team is
now pleading with the Science ' and
Engineering Research Council for money

_to get the most out of the project, -and to

prepare the way for the European Infrared
Space Observatory which will go into orbit
at the end of the decade.

@ New asteroid discovered, p 415
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By Patrick Moore

ne of the most fascinating
guestions in present-day
astronomy is: Could there be

a planet beyond Neptune? In other words,
is there a tenth member of the solar
system awaiting discovery?

| say beyond Neptune and not beyond
Pluto, which is often considered the
outermost, because Pluto is not a proper
planet at all. Its diameter is a mere 1,440
miles, considerably less than that of
the moon; even including its satellite,
Charon, its mass is negligible by planetary
standards; and what mass it has is
mostly just ice. For these reasons, Neptune
could more accurately be described as
the outermost planet

The saga of Planet 10 began around
the turn of the century, when the American
astronomer Percival Lowell began
studying the motion of Uranus to see
whether there were any perturbations in
its orbit that might be caused by the
gravitational influence of some unknown
planet. Predicated on his studies of
perturbations and his calculations, Lowell
decided in 1905 that there was a ninth

planet out there, and he went so far as to
predict where it was located.

Pluto did show up not far from where
Lowell had said it would be found, but in
other respects it did not live up to his
expectations. His work had suggested that
Pluto would have a relatively large mass,
similar to the earth's. When measured,
however, Pluto was small. Almost entirely
composed of ice, Pluto could not
conceivably have caused these
perturbations. This means that some
celestial body other than Pluto was
exerting this pull on the orbits of Uranus
and Neptune. For these reasons
astronomers believe either that Lowell's
prediction of Pluto's location was a
matter of sheer luck or that another planet,
Planet 10, still awaits dis y.

| have never credited the idea that
it was luck. It seems to be too much of a
coincidence. And so in 1974 | made
two suggestions how we should go about
searching for the missing body. First, it
is very likely that when Pluto was
discovered, the unknown planet was
right out there behind it. If this were true,

The planet Neptune: What is lurking out there beyond it—a black hole, a dead star, or Planet 10?

we should be able to make a very rough
and ready calculation of where it is now.
Second, | suggested that man-made
probes could provide us additional
information for our search.

It was confirmed at a NASA conference
in June 1981 that there were slight
irregularities in the movements of both
Uranus and Neptune that could have been
caused by an unknown body. Also we
already have two space probes tailor-
made for investigating this further. They
are Pioneer 10 and Pioneer 11.

After bypassing Jupiter in December
1973, Pioneer 10 began a never-ending
journey away from the center of our
solar system. Right now it is somewhere
between the orbits of Uranus and
Neptune. After its encounter with Saturn
in 1979, Pioneer 11 began its journey
out of the solar system on a path diamet-
rically opposite to the route taken by
Pioneer 10. Its present position is
somewhere between the orbits of Saturn
and Uranus. With these two probes
situated on either side of our solar system,
we now have a real chance of locating
another object, possibly a planet, beyond
the orbit of Neptune.

Should that mysterious object be a
planet, it would affect only one of the
Pioneer craft, the one closer to it. If the
perturbing body is something that is
more massive—a dead star, for
example—it would affect both spacecratt.
Stars existing in pairs are common, and

There is one more possibility:
perturbing object is a black hole, from
which nothing—not light, not matter—can
escape. Its distance from Neptune's
orbit would be on the order of 100 trillion
miles, a distance that, by astronomical
standards, is not all that far.

All this is highly speculative, but the
evidence so far indicates that there is
something out there at the edge of the
solar system. Unknown planet? Dead star?
Black hole? We cannot tell now, but if
we can manage to stay in touch with
the Pioneers, we may find out.CQ
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JAN 30, |

5

Space telescope poised to explore

By JOHN NOBLE WILFORD
New York Times
NEW YORK — The first wide-ranging infra-
red survey of the galaxy is set to begin soon with
a recently launched telescope that should pro-
vide a new perspective on stars at the centre of
n their
£ ystem.
~OTems Jer Propulsion Laboratory in
Pasadena, Calif., reported that the Infra-red
Astronomical Satellite, launched last week, was
operating smoothly in an orbit 900 kilometres
above.the Earth. Protective covers on the tele-
scope are to be removed by radio command this
weekend, After another week of engine
tests, the telescope is scheduled to begin se
ing for the “heat signatur and other

Satellite housing an infra-red space telescope has
its solor panels cxtended os it will look in space.

Joint project plans survey of the galas

objects that have previously gone undetected.
The 1,070-kilogram (2,360-pound) satellite was
launched atop a Delta rocket from Vandenberg
Air Force Base in California. The project is an
$ illion venture involving the National Aero-
nautics and Space Administration, the Nether-
lands Aerospace Agency and the Sclence and
Engineering Research Council'of Britaln,
Dr. Dale Compton, telescope manager at
NASA's Ames Research Centre in Mountain
, Calif., estimates the instrument might
uce at least a million previously unobserv-
ed sources of infra-red radiation in the sky. He
said this would fill a significant gap in the elec-
tromagnetic spectrum between visible light and

information.
des looking deep into the Milky Way and
, the 56-centimetre (22-inch) telescope
tem,
including perhaps thousands of asteroids that
have never been seen before. It should also pro-

of the size and refl
already known,

It i
for afong
to exi
far beyond the orbits of Neptune and Pluto.
Such a search, using ground-based optical tele-
ypes in the early part of the century, led to the

red. Many celestial phenomena invisible to the
eye glow in infra-red. Astronomers for a long
time were limited in their ability to detect
sources of infrared radiation because water
vapor and other gases in the atmosphere absorb
it. The use of balloons, sounding rockets and
high-altitude aircraft have since provided brief
glimpses of infra-red-emitting objects,

With the new satellite telescope, however, as-
tronomers expect to survey about 85 per cent of
the sky over the next six months and produce
the first comprehensive catalogue of infra-red
objects.

To be able to sense a {aint pinpoint of infrared
heat in the sky, the telescope was designed to
operate at a temperature of minus 270 C, just

grees above absolute -zero. The instru-
T enclosed in a vessel [illed with super-
cold liquid helium. The length of the mission,
about six months, is dictated by the time it will
take the helium to boil off into space.

The satellite’s orbit was chosen to reduce the
chances of the telescope picking up confusing,
perhaps blinding infrared signals from the sun,
the moon or from other artificial satellites

VBTG E]

d ble from Earth. In
particular, astronomers expect the telesc to
penetrate some of the mysteries at the centre of
ourown galaxy. )

The centre contains only one-milllonth of the
galaxy's volume, but it radlates one-tenth of the
energy from the entire galaxy. Astronomers do

dust.
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Orbiting eye
reveadls mystery

Espace monster

“ By THOMAS O'TOOLE

. \I‘HHIVGTON (TPS) — A heavenly
l;od\- possibly as large as the giant
planet Jupiter and possibly so close to
earth that It would be part of this solar
gystem has been found In the direction
gl the constellation Orlon by an orbiting
telescope called the Infrared Astro-
nomical Observatory,

+ S0 mysterious is the object that as-
Cronomers do not know if it Is a planet,
§ glant comet, a nearby ‘'protostar'
that never got hot enough to become &
star, o distant galaxy so young that it is
still in the process of forming its first
dlars or a galaxy so shrouded in dust
that none of the light cast by its stars
ever gets through,

“All I ean tell you is that we don't
know what it 1s.” Dr, Gerry Neugebau-
er, IRAS chief sclentist for California’s
Jet Propulsion Laboratory and director
of the Palomar Observatory [or the
California Institute of Technology, said
Inaninterview,

The most {ascinating explanation of
*his mystery body, which s so cold it

ta no light and has never been seen

optical telescopes on earth or In
space, Is that it is a glant gaseous
planet as large as Juplter and as close
to earth as 80 trillion kilometres, While
that may seem like a great distance In
earthbound terms, it is & stone's throw
in cosmological terms, so close in fact
that |t would be the nearest heavenly
body to earth beyond the outermost
planet Plute,

“1 it is really that close, it would be &
part of our sol
James Houck of Cornell Univ
Centre for Radio Physics and Space
Research and & member of the Ilt—‘sh
sclence team. "1l it s that close, I
know how the world's |l|anetar)'

The mystery body w €1 1\\-lr by
the IRAS 1 anned the
northern sky Irom I.l:l January
November, when the satellite ran out o
the supercold helium that allowed i
telescope to see the coldest bodies in
the heavens. The second observation
took place six months after the {irst and

auggemd the mystery body had not
moved from its spot In the sky near the
western edge of the constellation Orlnn
!nthnltime

"“This suggests It's not s comet be-
cause a ccmel would not be as large as
the one we've observed and a comel

. would probably have moved,” Houck

sald. “"A planet may have moved If it
were as close as 80 trillion kilometres,
but it could still be a more distant
planet and not have moved in six
months time."'

Whatever it |s, Houck sald, the mys-
tery body Is so cold its lempnrature is
no more than 20 degrees above “absd-
lute’ zero, which is 273 degrees celsius
below zero. The telescope aboard IHAS
:srooled 50 low and Is so sensitive it can

"see" objects In the heavens that are
only 10 degrees above absolute zero.

When IRAS scientists first saw the
mystery body and caleulated that it

uld be as close as rillion kllo-
metres, there was s speculation
that it might be moving toward earth,

“It's not incoming mail,” Neugebau-
er said. “I want u_:dnu:ethal idea with
as much cold water as [ can.’'

Then, what is it? What if it is as large |
as Jupiter and so close to the sun it |

would be part of the solar system? Con-
ceivably, It could be the 10th planet as-
tronomers have searched for in vain. I3
it 8 Jupliter-like star that started out to
become a star eons ago but never got
hot enough to become a star?

While they cannot disprove that no-
ion, Neugebauer and Houck are so

by it that they do nol wanl to_

it. Neugebauer and Houck
"hope"" the mystery body is a distant
Ralaxy either so young that its stars
have not begun to shine or so surround-
ed by dust that its starlight cannot
penetrate the shroud,

I eve it's one of these dark,
young galaxies that we have never
been able to observe before, ruge
bauer said. “If It [s, then It {s a ma
step forward in our understanding of
the size of the universe, how the uni-

hw It continues to
fcrrr' ultime goeson.'
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THE FRI6-10 WoElD

. A TELESCOPE IN-A BOTTLE

IRAS has given astronomers. thelr flest,

. detailed survey of the far-Infrared sky —
in a sense, affording them the opportuni-
ty to view the universe anew, What
made IRAS' mission particularly ‘chal-
lenging, and evgn more gratifying, was Its

‘technological complexity. NASA had nev- .

er before launched a cryogenically cooled

telescope, desplte decades of expcrlcncc .

with spaceborne observatories. 3/

To keep the' project within' reason,

both technically and financially, responsi-
bility was: shared by three nations, The
United States designed and built the tele-
scope, provided the Delta launch vehicle,
and Is processing the data to :ilsfinal

form at the Jot Propulsion Laboratory.”

The Netherlands Agency for. Aerospace
Progtams (NJVR) provided the rest of the
1,020-kg satellite and ong of the experi-
ments, lhcn installed the completed tele-
scope: prior to launch, At Chilton, Eng-
land, the U, K, Science and Engineering
Research Councll (SERC) bullt the single
ground station that controlled. the space-
craft and collected its data, These agen-
cles shared TRAS' cost as well, about
5119 million for NASA, ‘345 million for
NIVR, and $25 million for SERC.

Crucial to IRAS' success wis a blanket

of superfluid hellum that maintained the

telescope at 2.4° Kelvin (=~455° Fahren.
helt) throughout the misslon, A temper-
ature this near absolute zero kept the
spacecraft's thermal “nolse” from blind*

’| ing the detectors. IRAS' cryogenic Dew-

ar, or vacuum-insulated: enclosure, con-
tained 72.3 kg of hellum just before the
satellite’s lnunch on' January 25, 1983
— an amount calculated to chill the 'tele-
scope for a full seven months. -

Once in orblt, however, the spacecraft
consumed Its hellum much-more slowly
than expected, “There was even hope
(and a few bets) that the telescope would
operate for a full year." But when the last
bit of hellum evaporated on November
2Ist the detectors quickly warmed and

became useless, ending the, mission, '

Still, the sclentific team was tlated with
IRAS' 10-nionth performance, "No one
thought the Dewar supply would last so
long, or that the detectors would. be so
sensitive,” notes Nancy Boggess, the pm}
cet sclentlét at NASA.

\The telescope itsell was an /9.6 Ritch-
ey-Chrétien design with a 57-em (22'%-
Jnch) primary mirror. At the focal plane,
17 rows of infrared detectors and eight
star sensors were crowded into half of the
1°1 field of view. A table on page 4 last
month describes all the detectors except
the Dutch experiment (a photometer and
a low-resolution spectrometer operating
from 7 to 24 microns),

Bullding the IRAS telescope proved a

124—Sky & TrLuscorr, February, 1984

‘difficult technical challenge that had its
rough moments. E. Kane Casanl, who
oversaw the fabrication at JPL, says the
major problems were related to the su-
percold hellum. One, of course, was
welding the Dewar and Its connectlons
together, so they didn't leak. " Arfother in-
volved designing a porous, yet.leakproof,
stainless-steel plug that would dissipate
the hellum's accumulated heat by allow-
ing the fluid to evaporate slowly.

Some problems’were unexpected. The
telescope's beryllium optics, made by the -
Perkin-Elmer Corp. in Danbury, Connec- *
ticut, became notlceably pitteds during
polishing, The mirrors' metallic surfaces
may have reacted with the polishing com-*

" pound, but no one‘is ecertain about the

cause.  Partlcularly. .troublesome  was
achieving ah optical figiire that would re-
main*accurate near absolute zero, Back
at JPL, electronies failed and lenses
cracked at'the frigid operating tempera-
tures. When the 'assembled telescope
was filled with hellum 11 months before
launch, the entire 25-micron detector set
would not work — one bad detector had
shorted out all the rest,

With numerous technical problems
awaiting solutions and costs mounting,
the project found itself in serious difficul.
ty. IRAS sclentist Charles Belchman was
worrled, ns were minny others, ''Someone
should have taken a picture of what the
felescope was like eight. months before
launch," he said after a NASA press con-
ference on November 9th. .“When we
turned this thing on, [ wotildn't have giv-
en you a plugged nickel for its chances.
1t looked as if we were going to have to
tear It apart and have a year's delay.
That didn't come_across at today's hap-

‘py, success-oriented meeting,”

The fact s that IRAS was very success-
ful, By the time its hellum aupp'ly ran
out,” thé telescope had scanned 95 per-
cent of the entire sky twice and was”
three-quarters of the way through a third
sweep (which would haye been completed
with two weeks' more helium). Along
the way the spacecraft took time to
“stare’’ at many objects or scan them re-
peatedly, yielding better sensitivity and
spatial resolution than the normal survey
scans provided.

By the end of this mming summer, the

- trinatlonal IRAS team will publish a cat.

alogue of the estimated 200,000.250,000
infrared point sources Identifled by the
‘satellite. When the mission abruptly
ended in November, about five percent of
the sky had been seen only once or not at
all; since a source must appear on two
passes to be considered real, these arcas
will be excluded from the catalogue.

J. KELLY BEATTY

The first report of such observations in-
volved three radio-loud and two radio-qui-
et quasars. The former all fall into the ge-
ngrfe group known ,as “'blazars” — com-
pact radlo sources that exhibit large opti-
cal or radlo variations over short perlods of
time. IRAS observations of the blazars'
far-infrared emission strengthens the cur-

rent beliel that these objects are powered
. largely by the synchrotron process. i

The radlo-qulet examples, on the other
hand, seem to have excess emission at 100
microns, which may be coming from the
underlying galaxies, presumably spirals, jn
which the quasars are embedded. This
cohjecture is supported by evidence, from
ground-based studies, that the quasar-gal-
axy pair also has excess emission at shorter
infrared wavelengths. Unfortunately, even
though the IRAS data \ug”! the presence
of the quasars’ host galaxi¢s; they do not
tell us anything new about hpw the bright
infrared glow arises.

Perhaps the most intriguing and fasci-

. nating of the IRAS findings are the un-

identified point sources, Out of B,709
sources found In the mipisurvey, at least
four *have no known counterpart — no

* stars, ncbulne, or galaxies. At a Novem-

ber 9, 1983, press conference J. Houck re-
ported that these objects did not change

~ their apparent positions over a period of

many hours, so each must fic more than-30
a.u, away, Hewever, there is no reason at
present to assume that they lle outside our
gnlaxy, or even outside our solar system,
They could, in fact, be distant planets.

Specifically, the observations would fit a
Jupiter-size object at a distance of some
570 a.u.; that far from the Sun, its tem-
perature would be only 40° K. Such an
object would have an apparent visual mag-
nitude of about 18,3 and would likely have
escaped discovery nt visible wavelengths.
If these IRAS sources are closer, say 30
n.u,, they must also be very much smaller,
On the other hand, if they do not show n
mensurable annual parallax  during the
course of the mission (ufter analysis), they
must be at least §,000 d.u,_oway,

But these pnd other™ “blank-field”
sources could also be fainter or more .dis-
tant examples of the very infrared-lumi-
nous galaxies !'n|und in the minisurvey, or
perhaps highly evolved stars enshrouded in
dense dust shell, The obscuration would
have to bhe thick| enotigh to hide the stars
themselves at ‘visible wavelengths, yet far
enough away to maintain the observed low

temperntures, At least some of the Sources:

are probably clther stars in the early stages
of formation orl very heavily obscured
young stars.

Finally, of course, thl:n: is the possibility
that IRAS has discovered an entirely new
type of celestial object. That's what hap-
pened, for exanjple, when the radio,
X-ray, and gamma-ray regions of the spec-
trum were opened, and it might just hap-

pen again, RONALD A; SCHORN
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they are very similar objects.

But RG 0050-27 brief reign as the faintest
known star ended last year when Ronald Probst and
James Liebert found that the star LHS 2924 had a
peculiar energy distribution and a very low
temperature. On this basis they identified it as a black
dwarf. It so happened that LHS 2924 was already on
a parallax program being conducted by David Monet
and Conard Dahn. They reported a preliminary
distance for the star of 28 light-years, giving it an
absolute magnitude of +20.0. For now, LHS 2924 is
the intrinsically faintest star known.

Two other promising systems are Ross 614 and
Wolf 424. Both are red dwarf binaries, and both
exhibit motions that place them among the young disk
population of stars. Ross 614 B has an absolute
magnitude of only +16.5. In 1977 Ronald Probst
claimed its mass to be 0.07+0.02 Mg — probably
below the critical mass. Wolf 424's two components
are intrinsically brighter, at absolute magnitudes
+15.0 and +15.2. A 1972 study estimated the masses
of Wolf 424 A and Wolf 424 B to be 0.067£0.015
Mg and 0.064£0.015 Mg, respectively.

When Is a Star Not a Star?

Not very long ago, the difference between a star and
a planet was simple — stars twinkle, planets don’t. But while
this criterion may distinguish Mars from Antares, it is far
too simplistic to deal with objects like black dwarfs.

Some astronomers reserve the term “star’’ for any object
fueled by thermonuclear hydrogen fusion — one necessarily
above the critical mass of 0.085 Mg. It seems unfair,
however, to deny starhood to an object that can shine for
hundreds of millions of years, even if its source of light is
simple gravitational contraction. Although the time during
which a subcritical mass object shines is brief compared
to the Sun’s age, it far exceeds the total lifetime of such stars
as Rigel or Betelgeuse.

Banishing subcritical objects from the ranks of stardom
creates two other problems. First, it means that if a star like
VB 10 is one day found to be subcritical, it has been
misclassified a star up to then and should no longer even
appear in star catalogs. Second, it also means that in
principle you cannot automatically call a shining object
beyond the solar system and within the Galaxy a star.
Instead, you must first verify that the source of its energy
is nuclear fusion — a difficult and daunting task. '

Therefore it seems much more reasonable to define a
star as an object capable of forming independently of any
other star. The smallest star that can form in a nebula is
determined by the nebula’s density and temperature. The
greater the nebula’s density and the lower its temperature,
the smaller the star that can form. Although the minimum
stellar mass is unknown, various astronomers suggest it is
roughly 0.01 Mg. By our definition of a star, then, an object
of Jupiter's mass — 0.001 Mg — could never be a star, since
it could not have formed in the absence of the Sun.

Well, then, how large can a planet be? Is there any definite
demarcation in mass between stars and planets? Astronomer
David Hughes has pointed out that the maximum planetary
mass depends not on conditions in the stellar nursery, but
on those in the protoplanetary disk surrounding a newborn
star. Jupiter’s mass of 0.001 Mg may be about tops for a
planet, and Hughes argues that objects with masses between
the masses of stars and those of planets do not exist.

The ranks of such suspects may soon swell due
to two space telescopes: IRAS and the Space
Telescope. Launched last year, IRAS surveyed the sky
at infrared wavelengths where these cool objects
radiate predominantly (see ““IRAS and the Infrared
Universe,” ASTRONOMY, March 1984). Scheduled
for launch in about two years and concentrating on
visible wavelengths, the Space Telescope will
penetrate to apparent visual magnitudes of about +26.
Based on these instruments’ then-projected
capabilities, astronomers R. Staller and T. de Jong
predicted in 1981 that IRAS would probably fail to
find any subcritical mass stars, although the Space
Telescope should fare much better — they claimed
it should discover an average of 90 per square degree,
or almost 4 million over the entire sky.

In order to make such predictions, though, they
assumed a total number of very-low-mass stars — and
that question is controversial. Because of their intrinsic
faintness, very-low-mass stars could abound
throughout the Galaxy without being detected.
Furthermore, since these stars remain visible for less
than a billion years, many have vanished from view
by now. If very-low-mass stars have formed at the
same rate since the birth of the Milky Way, then every
such star we find implies the existence of 10 to 20
others that have already cooled to invisibility. The
abundance of suspect stars — VB 10, Ross 614 B,
Wolf 424 A and B — within just 20 light-years of the
Sun suggests that these stars are numerous.

On the other hand, they could also be quite rare.
In 1982 Ronald Probst and Robert O’Connell
published results of a search for very-low-mass stars
in orbit about nearby white dwarfs. They chose white
dwarfs because they’re faint to begin with and are
especially faint in the red and infrared, where very-
low-mass stars shine most. (This helped lower the
“noise” in detecting them.) Out of 107 white dwarfs,
15 proved double. Of these 15, only seven had red
dwarf secondaries — and none of these red dwarfs
had absolute magnitudes fainter than +15, despite the
fact the survey would have found any as faint as
absolute magnitude +20.7. The negative evidence is
not conclusive, however. Perhaps something in the
formation of a white dwarf disrupts a small orbiting
star, or perhaps these white dwarfs are so old that any
subcritical star in orbit about them has cooled too
much and faded from view.

Astronomer Shiv Kumar has argued that many of
the dark companions detected around nearby stars by
Peter van de Kamp and others may be black dwarfs
rather than planets, because many of the calculated
masses lie above 0.01 Mg. (Jupiter’s mass, 0.001 Mg,
is probably close to the upper limit for a planet.) But
van de Kamp's results have been seriously questioned
by other astronomers (see “The Search for Extrasolar
Planets,” ASTRONOMY, December 1981) and are no
longer thought to be reliable. If dark objects are ever
found around other stars, orbital eccentricity may
provide another method besides mass for
distinguishing between black dwarfs and planets.
Judging by our solar system, planets tend to have
generally circular orbits. Stars in multiple systems,
however, often have highly elliptical orbits. So a big
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orbital eccentricity, along with a large mass, would
argue that a dark companion is a black dwarf.5ome ) §

(“astronomers have even speculated that-our Sun has)

a black dwarf companion| orbiting far

and perturbing the orbits of Uranus and Neptune.
’luto’s mass is now known to be too small to account
for the observed irregularities in the motions of
Uranus and especially Neptune.)

Subcritical stars also bear on the question of the
initial mass function — a term that describes how
many stars formed of any given mass. If the initial
mass function constantly increases with decreasing
mass, then very-low-mass stars are even more
abundant than Main Sequence red dwarfs. If, on the
other hand, the initial mass function peaks at some
value and afterward decreases with decreasing mass,

then very-low-mass stars may be much rarer. A related
quantity is the luminosity function — the distribution
of stars by absolute magnitude. The luminosity
function is small for very bright absolute magnitudes
(like our Sun’s absolute magnitude of +5), but
increases steadily and becomes quite large at the
absolute magnitudes of red dwarfs: +9 to +16. The
evidence indicates the luminosity function may peak
around absolute magnitude +14 and then decline,
which suggests that a mass corresponding to this value
(roughly 0.15 Mp) is characteristic or common for
stellar formation. Theoretical studies by astrophysicist
Joseph Silk show that 0.2 Mg may indeed be a
characteristic size for stars produced in a nebula. But
it is also possible that the luminosity function
decreases past absolute magnitude +14 simply

The Lives of Subcritical-Mass Stars

0.4 My 0.07 Mo 0.01 Mo

1058

Gravitational
Collapse
Phase

Sequence

108

Absolute Magnitude

2000

As subcritical-mass stars
collapse, they grow dimmer but
keep the same temperature.
When they become degenerate,
they cool off as black dwarfs.

The tick marks represent years
elapsed since formation.

(Diagram after R. Staller and

T. de Jong, and T. van der Linden
and T. Staller.)
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because that's where telescopes start to miss
intrinsically fainter stars — although many
astronomers believe the decline sets in before any
instrumental limitations are reached.

Some tantalizing evidence exists, however, that
there is far more to the solar neighborhood than meets
the eye. Although truly cold, dark stars cannot be
seen, their collective gravitational influence can be
felt by other stars. By analyzing stellar motions,
astronomers can deduce the total mass density in the
solar neighborhood of the Galaxy. In 1965 Dutch
astronomer Jan Qort did just that and concluded that
a typical spherical volume of space with a radius of
10 light-years ought to contain 18 Mg — though this
value has a considerable uncertainty. But adding up
all the matter we can detect accounts for little more
than half that. In the early 1970s, several astronomers
believed they had resolved this ““missing mass
problem” when they discovered that red dwarfs were
far more abundant than previously thought and that
the standard luminosity function was seriously in error
at faint absolute magnitudes. But a few years later,
the truth emerged — these astronomers had made a
systematic photometric error that caused them to
overestimate red dwarf abundances. Thus the
luminosity function seems vindicated at least down
to absolute magnitudes +14 or +15. This was good
news — but it still left the missing mass problem
unresolved.

Is the mass in the solar neighborhood abnormally
deficient? And if not, where is it? Qort’s estimate of
18 Mg per 10 light-year radius is very uncertain, but
if it is correct — even roughly — we simply must face
the fact that some mass is hiding somewhere in our
vicinity. Black holes and neutron stars are possibilities,
but they are so rare and exotic that they probably do
not affect the overall mass balance of the solar
neighborhood very much. Main Sequence red dwarfs
still eluding discovery are a more likely possibility,
but few astronomers like to pin all their hopes on the
long shot that hordes of yet-undiscovered red dwarfs
exist nearby. Black dwarfs, on the other hand, could
easily make up the deficiency: If there is an average
of one black dwarf per two light-year radius, then
black dwarfs could account for the solar
neighborhood’s missing mass.

Aside from such local concerns, the number of
black dwarfs in the Milky Way has profound
implications for the Galaxy’s evolution. Since
subcritical mass stars do not burn, the matter locked
within them neither changes its form nor escapes into
the interstellar medium. More massive stars enrich
matter with heavy elements and return it by means
of novae, supernovae, and stellar winds to the Galaxy
at large. The fewer subcritical stars there are, the faster
the galactic material is enriched and returned. In fact,
if subcritical stars are very rare, then roughly 40% of
the matter in a newborn generation of stars returns
to the interstellar medium after a billion years. If,
however, very-low-mass stars have as much mass as
all others combined, that percentage drops to 20%.

Black dwarfs could affect far more than just the
chemical balance of the Galaxy — they could
determine the fate of the entire universe. The universe

Cool and nearly invisible, black dwarf stars pose
extremely ditficult challenges for observational
astronomers. Yet if they are as numerous as theory
suggests, they have important consequences for the
I‘*n of our Galaxy — and the universe itself.
Painting by Mark Paternostro.
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is thought to be expanding from the Big Bang. If it
has enough mass, mutual gravitational attraction will
reverse the expansion and cause a collapse of the
universe. At present, observable matter accounts for
only a few percent of the total mass to halt the
expansion. Black dwarfs in our Galaxy and others
could provide a good deal of the rest, along with black
holes, neutron stars, intergalactic gas clouds, and
Main Sequence red dwarfs. In fact, because of their
low mass, black dwarfs may have preferentially
escaped their parent galaxies the way low-weight
atoms like hydrogen escaped Earth’s atmosphere.
Black dwarfs could therefore fill the seemingly empty
void between the galaxies. Some astronomers have
suggested, furthermore, that the Milky Way’s massive
corona may consist of many low- and very-low-mass

Most of the Galaxy’s mass
resides in stars less
massive than the Sun —
and most of these stars
are dimmer than the Sun.
(Diagram after C.W. Allen.)
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stars.

These little stars, therefore, beset us with
enormous mysteries. Stars too small to burn challenge
our telescopes to detect them and push observational
techniques to the limit. Perhaps the closest such star
is only a few light-years away, attended by cold
planets immersed in constant darkness and never

stands mute, and it is up to us to find out.

its journey aroun 2 Xy? AS always, Nature

Ken Croswell is a graduate student at Harvard University. His most
recent feature article was *'FG Sagittae: One Piece of the Puzzle,"' which
ran in the October 1983 issue.
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AXO OBSERVATIONS OF PLANET X, (P. 170)
Key to Phenomena

AXOO Introduction

AXO1 Visual Observations of Planet X
AXO2 Infrared Observations of Planet X
AXO3 Radio Observations of Planet X
AXOO Introduction

=

2

=

=

=

Direct evidence of Planet X is difficult to find. In centuries of
planet-hunting, astronomers have discovered many
suspicious visual objects, but upon analysis almost all
turned out to be asteroids and comets. We say "almost all”
because at least one sound observation of what seems to
have been a trans-Plutonian planet has never been
explained---the so-called Ottawa object. Unfortunately, the
Ottawa object has not been seen since 1924, so the
situation remains unresolved.


http://yowusa.com/planetx/jennerfiles/articles/1.shtml
http://yowusa.com/planetx/jennerfiles/prophecy/1.shtml
http://yowusa.com/planetx/jennerfiles/images/1.shtml
http://yowusa.com/planetx/jennerfiles/icons/1.shtml
http://yowusa.com/
http://planetxforecast.com/store/pxf/
http://yowusa.com/store/pxkc/1.shtml
http://kolbrin.com/store/kolbrin/

The Jenner Files: = T
S o Irrefutable Planet X Evidence - L e~ Youusa.com
USA Images Prophecy Download
Planet X
.,_ AXO OBSERVATIONS OF PLANET X, (P. 170)
Eﬁ Key to Phenomena — Continued...

“Greg Jenner spent
decades connecting
the dots for this
book. Now you can
do the same, in a
single evening!”
—Marshall Masters

The Rolbrin Bible

21* Century Master Edition

"The Kolbrin Bible is
the Rosetta Stone of
Planet X!"—Greg
Jenner

Planet X Forecast

" 2012 cise”

"Required reading
for those who get it
and want to live
through it."—Echan
Deravy, Solar Code

With the advent of infrared and radio astronomies, a whole
new set of potential Planet Xs has appeared. Infrared
astronomy has been the most productive so far, discovering
many warm objects and extended structures that cannot be
associated with anything visual. These warm objects appear
In wide-area sky surveys and have not yet been observed
with enough precision for astronomers to determine exactly
what they are, or even if they are members of the solar
system. Since infrared astronomy must be carried out above
the earth's atmo-sphere, it may be years before these
infrared objects are properly labeled Some, however, are
located where there could very well be Planet Xs.

AXO1 Visual Observations of Planet X

Description. The visual or photographic detection of a
luminous object with an orbit characteristic of a tenth planet
or an MSC (Massive Solar Companion).

Data Evaluation. A single, never-repeated observation of

planet X, or at least an object that could be interpreted as a
trans-Plutonian planet. Other, similar claims exist in the
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Visual Observations of Planet X AXO1 (P 171)
Continued...

...literature, but they all seem to have been ultimately
identified as asteroids, comets, or stars. Rating: 4.

Anomaly Evaluation. The discovery of a substantial tenth
planet or an MSC would represent a major astronomical
milestone. An MSC would, in effect, make the solar system
a binary star system, and place at risk the present theory of
solar system formation. Rating: 2.

Possible Explanations. The single object detected could
have been an asteroid or comet, just as its several
predecessors and followerst

Similar and Related Phenomena. Infrared and radio
observations of planet X (AXO2 and AXQO3); enigmatic
objects (AEO).

Examples

X0. The extensive but negative search for trans-Neptunian
planets by Clyde Tombaugh following the discovery of
Pluto.
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Visual Observations of Planet X AXO1 (P 171)
Examples — Continued...

"Thus, when the Initial excitement and controversy over
Pluto's discovery began to subside late in May 1930, young
Clyde Tombaugh once again took up his tedious duties at
the Lowell Observatory's blink comparator to resume the
systematic search for the traps-Neptunian planets that had
been so abruptly interrupted by success some three
months before. He began where he had left off on that
historic February afternoon, by carefully scrutinizing the
unblinked portions of the January 23 and 29 Pluto
discovery plates of the starrich Gemini region. The task
took him a full two weeks.

For the next thirteen years, the photographic search
continued, probing the entire sky visible at Flagstaff from
50° south to the North Pole, most of it to magnitudes
sixteen and seventeen and in some selected regions out to
the eighteenth magnitude. But although nearly 90 million
iImages of some 30 million stars over more than 30, 000
square degrees of the sky were photographed and
examined, no more planets were found. Tombaugh felt that
the care and thoroughness of this survey justified the
conclusion that 'no unknown planets brighter than the
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Visual Observations of Planet X AXO1 (P 171)
Examples — Continued...

...Sixteenth magnitude exist and that any planet between
magnitude 16 and 17 had a good chance of being
discovered. " (R2) Of course Tombaugh's search did not
cover the whole sky, and a distant MSC (Massive Solar
Companion) could still be too faint in the visible spectrum to
have been picked up. (WRC)

X1.1924. The Ottawa object. "Again, parenthetically, one of
the first things that Tom baugh looked for when he resumed
his search was something called the 'Ottawa object,' a
short-lived trans-Neptunian planet suspect that was
reported on April 22, 1930, at the height of the excitement
over Pluto, by R. M. Stewart, thee director of the Dominion
Observatory in Ottawa, Canada. Stewart announced that
the object had been found during a search for pre-
discovery observations of Pluto by C. F. Henroteau and
Miss M. S. Burland on plates taken at Ottawa in 1924. He
added that the orbit of the object was uncertain, but the two
positions of the 1924 plates could 'be satisfied by two
circular orbits at trans-Neptunian distances and one at an
asteroid distance.'
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Two weeks later, Crommelin issued a British Astronomical
Association Circular, giving a distance of 39.82 a. u. , a
longitude of ascending node of 280°29'. 4, and an
inclination of 490.7 for the object. On May 8, 1930, he
advised Slipher at Flagstaff: "The Ottawa object may be
another trans -Neptunian, but unless more images are
found its orbit must remain rather uncertain.' As of 1979
nothing more concerning this object has apparently ever
been reported. " (R2) The literature contains other similar
sightings, originally supposed to be new, distant planets,
but which turned out to be asteroids, comets, or were never
seen again. See AEO. (WRC)

References

R1. "Second Trans -Neptunian, "Science News Letter,
17:281, 1930. (XI)

R2. Hoyt, William Graves; "More Planets X?" Planets X and
Pluto, Tucson, 1980, p. 248-249. (XO and X
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AXO2 Infrared Observations of Planet X (Page 172)

Description. The identification on infrared survey maps of
objects of an unidentified nature that are located in
positions characteristic of a tenth planet or an MSC
(Massive Solar Companion), and/or the extended mass
distribution of such an object (satellites, Lagrangian debris,
etc.).

Data Evaluation. Several infrared sky surveys have picked
up objects that correspond to no known visible
astronomical objects, and which could be interpreted as
planet Xs or an MSC and its retinue of distributed mass.
The data, however, are skimpy and there is no scientific
consensus that they actually represent large, unknown
solar system objects. Rating: 2.

Anomaly Evaluation. Massive, cold objects in the solar
system, especially if they possess their own satellites
(planets ?) and debris clouds, are not accounted for in the
prevailing scenario of solar system formation and evolution.
Rating: 2.

Possible Explanations. Solar system gas clouds.

Similar and Related Phenomena. Visual and radio
observations of planet X (AXO1 and AXQO3); enigmatic
objects (AEO).
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X1. Four-color infrared survey. Abstract. "At the AGU 1978
Midwest Meeting, evidence was presented for a massive
stellar companion to the Sun with implications to several
aspects of Geodesy. A tentative orbit (116 a. y. ) and
Ephemeris was presented, as well as an estimate of mass
(0. 02 0) for the companion. Since that time, | have studied
the observational record in the literature in order to
determine if evidence of the body, or satellites of it, already
existed. This search has been successful. Using a sensor
developed by Hughes Aircraft's Electro-Optical Lab. in the
1960's (including optical engineering performed by the
author), the A. F. Geophysics Lab. eventually published in
1977, the results of a four color survey in the infrared (4.2,
11.0, 19.8, and 27.4 micrometers).
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AXO2 Infrared Observations of Planet X (Page 172)
Examples — Continued...

Thirteen suspects were found whose characteristics
suggest they could be planets of the massive stellar
companion. These suspects were also found in appropriate
positions in the NASA 2 micrometer Sky Survey, published
iIn 1969. The elapsed time between the two surveys (1969
to 1971-1974) has allowed the computation of the mean
motion of the massive stellar companion, by averaging the
vector advances of all the various planets of it. This has
allowed a refinement of the orbit (e = 0.34) and mass
(0.018 O). The Hughes Aircraft sensor gathered data
between April 3, 1971 and September 11, 1974. Further
evidence of geodesic effects by the massive companion
have been analyzed and evaluated. " (R1)

X2. The NASA 2-micron survey. "The Two Micron Sky
Survey, by Neugebauer and Leighton, 1969, was then
examined, confirming properly displaced positions for four
of the ten candidates, which tended to confirm their realtiy.
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AXO2 Infrared Observations of Planet X (Page 172)
Examples — Continued...

Subsequent study of these catalogs and the Supplemental
AFGL Catalog issue of July 12, 1977, turned up a total of
thirteen doubly observed candidates. These all had angular
motions too slow for any known planet or asteroid but too
fast for any known star's proper motion. These short arcs
are plotted to a rectangular scale in the attached Figure 1
(not reproduced). A composite of all position angles joined
end to end gave an overall estimate of mean motion for the
SMC M.S.C. satellite system. The observational evidence
In the infrared appeared to favor an elliptical orbit of
eccentricity 0. 34 and a mass of 0.018 solar masses. " (R2)

X3. Infrared Astronomy Satellite (IRAS) survey. "The latest
controversy surrounds an object discovered by IRAS in the
constellation Sagittarius. The object's infrared emission
shows that it has a temperature of around 230°K. This is
too cool for a star yet too hot for a dust cloud.
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It could be a distant gaseous planet, several times heavier
than Jupiter and giving off heat as its own gravity causes it
to shrink in size. Whatever it is, say the British
astronomers, the Americans have been keeping very quiet
about it in recent weeks. " (R4) The existence of such a
large, uncondensed object in the solar system would be
very startling. (WRC)

X4. General observations. J.P. Bagby on the possibility that
the MSC mass may be distributed. "Subsequent to the late
1978
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AXO2 Infrared Observations of Planet X (Page 173)
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...discovery of infrared evidence of satellites of the MSC, L.
L. Bagby suggested that the total mass of the MSC might
be distributed: (a) amongst the infrared satellites found
near it, or (b) amongst the several possible LaGrange
points, especially L3 opposite to the MSC which might lie in
Pluto's direction at the 1920-1930 epoch. Such a
distribution of the mass might account for the long delay in
definitive published results by the several groups who have
been working from NeptunePluto-Uranus errors alone.

Following the 1981 presentation, a search was made along
the orbit plane, using the infrared data, to see if any
companion objects in the same orbit could be found. If so,
then perhaps a decision as to the proper eccentricity and
semi-major axis would follow. Some suspects were found,
near R. A. 13h 30m, Dec. -28 degrees; R. A. 03h 20m, Dec.
+30 degrees; and R.A. 09h 30m, Dec. 0. O degrees.
Suspecting these could be objects at or near LaGrange
points in the MSC's orbit, unique solutions were derived
with this assumption. " (R3)
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ACB13 Comets and Planet X

ACB13 Cometary Perturbations Suggestive of Planet X

Description. Irregularities in cometary orbits of various kinds, usually undefined in the
literature, that are employed to predict the existence and characteristics of Planet X, a
body beyond Pluto.

Background. Cometary orbits are notoriously unreliable due not only to nongravitational
forces (gas expulsion) but also (possibly) to a dark planetary or defunct stellar body beyond
Pluto. Searches for this postulated body or bodies using the telescope have been uniformly
negative, but the perturbations of Neptune and many comets, particularly Halley's, seem to
tell us that there is something out there. Note that cometary period changes are also dealt
with in ACBS5.

Data Evaluation. The literature cited in the section rarely specifies the comets used in the
analyses or the particular orbital characteristics that have been perturbed. Although this
situation i{s undesirable, the information is probably available somewhere. It seems safe
to say that unexplained cometary perturbations really do exist, even though the details are
missing in the reports presently on hand. Rating: 2.

Anomaly Evaluation. The anomaly at issue here is not the existence or nonexistence of Pla-
net X but rather the perturbations of the comets. Planet X is just one proposed explanation
of these perturbations. The wide ranges of Planet X distances and masses mentioned below
assure us that astronomers do not yet have a satisfactory explanation, in Planet X terms, of
the cometary perturbations. Since no widely accepted explanation is available, the anomaly
rating must be rather high, After all, the perturbations could be due to the inadequacy of the
Law of Gravitation or something equally serious. Rating: 2.

Possible Explanations. Planet X or a massive solar companion; nongravitational forces, such
as a resisting medium; failure of the Law of Gravitation at great distances.

Similar and Related Phenomena, The residual advances of the planets' perihelions (AHB1,
AVB2); changes in cometary periods (ACB5).

Examples rence Livermore Laboratory, predicted
X1, 1931, W.H. Pickering used cometary :lﬁgtoa;r;r;:h:fr Pliilﬁﬂ ‘;Eh?goﬁdd ?:.hwl;sﬁtcbiyolnd_
motions to calculate the orbits of planets : : o PO B A

& net would be twice as far from the sun as
E’Daﬁdsg g‘tt_f;'e:; ﬁg :i;'?h?su’r::;téﬁi&ﬁ;s Neptune and have three times the mass of
g s g

He relied upon the positions of cometary Saturn or nearly 300 times the mass of
aphelia to derive the distances. (R6) Earth---in fact, it would be more massive

than all the other planets except Jupiter.
X2. 1942, R.S. Richardson, working with

the well-known delays in Halley's comet,
determined that a delay of half a day could
be caused by an earth-sized planet at 36,2
AU. (R1, R6)

X3. 1950. K. Schutte used the orbits of
eight periodic comets to predict the exis-
tence of a trans-Plutonian planet at 77 AU.
(R6)

X4. 1954-1957. H,H. Kritzinger refined
Schutte's work, using the same eight comets.
One of his predictions was of a new planet

at 75.1 AU, with magnitude 10. It was
looked for but never found. (R6)

X5. 1972, J, Brady. '"Using a computer
recently to study disturbances in the motion
of Halley's Comet since 295 A.D,, Joseph
Brady of the University of California Law-

Brady employed the same method used
to find Neptune and Pluto. However, in-
stead of looking for irregularities in the
orbit of Uranus, he looked for these ir-
regularities in the orbit of Halley's Comet.
(This comet regularly returns every 76
years and has been observed since atleast
87 B.C.) By carefully choosing just the
right mass, position and motion for his
new Planet X, Brady found he could reduce
the difference between the comet's calcu-
lated and observed orbits by 93%. " (R3,
R4, R2, R6) Brady's Planet X moved in a
highly inclined, retrograde orbit. It was
looked for but never found. (R6)

X6. 1975, G. Chebotarev made a mathe-

matical analysis of cometary orbits obser-
ved in the prior century, claiming they in-
dicated the presence of Planet Xs at 54 and
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100 AU, (R6)

X7. 1978. J. Kirk explored the effect ofthe
postulated companion star to the sun. His
conclusion was that the orbits of new comets
are so close to being parabolic that there
cannot be a solar companion in bound orbit
about the sun. (R5)

x8. 1981, P.K. Seidelmann et al. '""The
authors conclude that some unmodelled force
is acting on the outer planets. Observations
of six long-period comets, which have had
more than one apparition, show that these
too are being perturbed by an unmodelled
force perpendicular to their orbital plane.
The well known non-gravitational force acting
on comets has no component in this direction.
All these comets have aphelia beyond Nep-
tune.

The cause of the force is unknown. That
a Planet X beyond Pluto is exerting a gravi-
tational effect is a possibility but the authors
stress that the long and unsuccessful photo-
graphic search made by Clyde Tombaugh
makes its existence unlikely. If, forexample,
Planet X was as massive as Jupiter, Tom-
baugh concluded that he would have found it
if it were closer than 470 AU. Also, this
phantom 'Planet X' does not seem to have a
measurable effect on the orbits of new co-
mets. These comets, which have just been
"bumped' out of the Oort cloud by a passing
star, seem to have near perfect parabolic
orbits and there is no anisotropy in their
major axis distribution. Furthermore, Pla-
net X does not seem to affect the plane of

Attrition of Oort Cloud ACB14

symmetry of the Solar System. This seems
to be dominated by Jupiter. " (RT7)

X9, 1985, A.H. Delsemme. The orbits of
126 young comets reflect the gravitational
influence of a massive body with a mass 10-
90 times that of Jupiter, orbiting the sun ever
every 5-50 million years. Called Nemesis

in the literature of the 1985 period, itis a
dark, massive solar companion. (R8)

References

R1. '"New Planet May Be Added to the Sun's
Family of Nine, " Science News Letter,
41:361, 1942. (X2)

R2. "Cometary Evidence of a Planet beyond
Pluto, " Science News, 101:293, 1972.
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Planet X, " Astronomy, 1:17, August
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scope, 45:22, 1973. (X5)
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Nature, 274:667, 197¢
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X?' Planets X and Pluto, Tucson, 1980,
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R7. Hughes, David W, ; "Planet X: Is It
Necessary ?" Nature, 291:613, 1981.
(X8)

R8. Cowen, Robert C.; "The Mys
the 'Death Star', " Baltimore Sun, Au-

gust 11, 1985, p. 5E. (X9)

ACB14 Rapid Attrition of the Oort Cloud
by Molecular Clouds

Description. The calculated rapid demise of an Oort Cloud of comets due to the sweeping in-
fluence of giant molecular clouds from interstellar space. Such molecular clouds are com-
mon, and the solar system almost certainly encountered several during its lifetime. Thus,
the Oort Cloud, if it ever existed, may have had a very short lifetime.

Data Evaluation. The constituents of giant molecular clouds and their densities are not known
with precision. The parameters of the Oort Cloud must be hypothesized, since it cannot be
observed directly., The computed attrition rate is therefore only approximate. Rating: 3.

Anomaly Evaluation. The Oort Cloud hypothesis has the cometary shell forming at roughly
the same time as the solar system and surviving with minor attrition to the present day. A
rapid sweeping action by molecular clouds would cast doubt on the Oort Cloud theory. Rating: 2.
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TION OF PLANET X
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ABSTREACT

Planet X, if it exists at all, is most likely (o be found, at present, in the region of Scorpius, with a

considerably lesser likelihood that it is in Taurus

In 1930, Tombaugh found the planet Pluto. This was the
result of a systematic search initiated at Lowell Observatory
as the result of predictions made by Lowell as to the position
and nature of a supposed additional planet in our solar sys-
tem. At the time, Pluto was hailed as the object of that pre-
diction, even though there were anomali its appearance
and orbit evident right from the time of its ery. Since
then, these problems have only become more serious, and
the discovery of its satellite in 1978 revealed a mass of Pluto
that could not have caused any of the perturbations in the
orbits of Uranus and Neptune used to predict the e
of a ninth planet. For a complete review of the dis

and the developments leading up to the suspicion of
e of a tenth planet, see Seidelmann and Harring-

The mutmn\ of Uranus and Neptune cannot be adequate-
Iy represented within the pre itational model of the
solar system. Pluto cannot hs

there is at least one undetected planet in our solar system,
and it is now possible to set some constraints on where that
pl.mr_-t might be

ional determmanrm-. : Iable thrnugh
2 for each planet of interest. These observations are quite
varied in nature and source and include both visual and ph
graphic determinations. The Uranus obs
to 1833 and the Neptune
i of the U. S,
served positions of
Uranus.ind NLptunc. a]nng with residuals in right ascen
and declination from ions computed from DE200
y residuals were first converted to
) .md latitude. As

tates the suhaequem ._nmpan-.nn with numeru_dl simula-
tions.

points, producing average geocen esiduals spaced slight-
ly more than a year apart. The siduals were then as

sumed to be adequate representations of the equivalent he-
lincentric average residuals for the observed opp

There are usually enough observations per opposition, with
enough balance pre- and post-opposition, that the small sys-
tematic errors within each obsery should tend to cancel
out in the mean. The exception wo uld be that, in the mean,
heliocentric residuals should be, at most, a few percent
smaller in magnitude, an effect that is well below the noise
level within each normal point. In any case, these short-peri-
od differences do not affect the long-period effects being

1476 Astron. ], 96 (4), October

sought. Finally, a weight was assigned to each normal point.
Weights based upon the rms scatter within each normal
would give the bulk of the weight to the observations after
about 1920, and therefore on modern transit-circle observa-
tions. However, it is
ly observations to give them some significance i
for long-period effects. Therefore, the weights wer
merely on the square root of the number of observations per
normal. A few tests indicated that this consideration is not
significant for the final results.

The item ofinmeqt I"m the ;:rhenl analysis i :Ih: peu[ur-

knuwn : method, and the deseription fo

. rouwer and Clemence (1961). The

method relies on the fac it is being : only to the

orbits of Uranus and Neptune. These planets are sufficiently
distant, move sufficiently s , and are perturbe
ciently little that all vectors representing planetary po

whether known or unknown but assumed, as they appear in

the derivatives of the perturbations, can be re nted by

approximate vectors. For assumed Planet X orbits, two-

body motion i umed. For Uranus and l\cpl une, the low-

i8ic 5 given by Van Flandern and Pulkkinen

the perturbed r-]au-:t
r LT‘J‘.‘H inmﬂ con

result of this develo prmen
tlons of mutmn that Lan be mitgr.ﬂtd Vi

m 18 not mcded for L..thIEkl i .md mdctd onl.:.
tions of the perturbing and the perturbed planets

(the perturber and the perturbee) are required.
To be specific, let § be the vector of perturbations of an
aused I:-g.r Planet X, from the vector r of the

hed above. Let r}L e the poaltmn Ve
. tant of the S
1ty be that of Planet X. The equation of motion for the per-
turbation vector can therefore be written as follows:
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ABSTRACT

Planet X, il it exists at all, is mosi likely 1o be found, at present, in the region of Scorpius, with a

considerably lesser likelihood that it is in Taurus.

In 1930, Tombaugh found the planet Pluto. This was the
result of a systematic search initiated at Lowell Observatory
as the result of predictions made by Lowell as to the position
and nature of a supposed additional planet in our solar sys-
tem. At the time, Pluto was hailed as the object of that pre-
diction, even though there were anomalies in its appearance
and orbit evident right from the time of its discovery. Since
then, these problems have only become more serious, and
the discovery of its satellite in 1978 revealed a mass of Pluto
that could not have caused any of the perturbations in the
orbits of Uranus and Neptune used to predict the existence
of a ninth planet. For a complete review of the discovery of
Pluto and the developments leading up to the suspicion of
the existence of a tenth planet, see Seidelmann and Harring-
ton [1988).

The motions of Uranus and Neptune cannot be adequate-
ly represented within the present gravitational model of the
solar system. Pluto cannot have any detectable effect on
these two planets. There is therefore a good possibility that
there is at least one undetected planet in our solar system,
and it 1s now possible to set some constraints on where that
planet might be.

The observations used in this study were taken from com-
pilations of all positional determinations available through
1982 for each planet of interest. These observations are quite
varied in nature and source and include both visual and pho-
tographic determinations. The Uranus observations go back
to 1833 and the Neptune ones to 1846, These compilations
were supplied by the Nautical Almanac Office of the U. 5.
Maval Observatory. They consist of observed positions of
Uranus and Neptune, along with residuals in right ascension
and declination from positions computed from DE200
(Standish 1982a,b). The residuals were first converted to
residuals in ecliptic longitude ( great circle) and latitude. As
a statistical approximation, this is not correct, since these
data are not statistically independent. However, for the pres-
ent analysis this makes no difference, and it greatly facili-
tates the subsequent comparison with numerical simula-
tions.

These residuals were then combined into seasonal normal
points, producing average geocentric residuals spaced slight-
Iy more than a year apart. These residuals were then as-
sumed to be adequate representations of the equivalent he-
liocentric average residuals for the observed oppositions.
There are usually enough observations per opposition, with
enough balance pre- and post-opposition, that the small sys-
tematic errors within each observation should tend to cancel
out in the mean. The exception would be that, in the mean,
heliocentric residuals should be, at most, a few percent
smaller in magnitude, an effect that 15 well below the noise
level within each normal point. In any case, these short-peri-
od differences do not affect the long-period effects being

1476 Asiron. ], 96 (4), October 198

sought. Finally, a weight was assigned to each normal point.
Weights based upon the rms scatter within each normal
would give the bulk of the weight to the observations after
about 1920, and therefore on modern transit-circle observa-
tions. However, it is important to give enough weight to ear-
ly observations to give them some significance in a solution
for long-period effects. Therefore, the weights were based
merely on the square root of the number of observations per
normal. A few tests indicated that this consideration is not
significant for the final results.

The item of interest for the present analysis is the pertur-
bation in the orbit of a known planet, produced by the pres-
ence of an unknown Planet X. { X can be thought of as either
representing the unknown or the number 10.) Hence, the
equations of motion are cast in the form of the motions of the
residuals in rectangular coordinates. For numerical work,
this is known as Encke’s method, and the description fol-
lowed here comes from Brouwer and Clemence (1961 ). The
method relies on the fact that it is being applied only to the
orbits of Uranus and Neptune. These planets are sufficiently
distant, move sofficiently slowly, and are perturbed suffi-
ciently little that all vectors representing planetary positions,
whether known or unknown but assumed, as they appear in
the derivatives of the perturbations, can be represented by
approximate vectors. For assumed Planet X orbits, two-
body motion is assumed. For Uranus and Neptune, the low-
precision formulas as given by Van Flandern and Pulkkinen
(1979} are employed.

Additional assumptions are that the perturbations are suf-
ficiently small that expansions in them are only required
through first order and that the mass of the perturbed planet
need not be included in the solar gravitational constant rep-
resenting the principal term in the acceleration of the pertur-
bation (both of these have been numerically verified). The
result of this development is a set of relatively simple equa-
tions of motion that can be integrated very quickly for a
given orbit of Planet X. A reintegration of the entire outer
solar system is not needed for each test case and, indeed, only
the positions of the perturbing and the perturbed planets
i the perturber and the perturbee) are required.

To be specific, let § be the vector of perturbations of an
observed planet, caused by Planet X, from the vector r of the
predicted position of the observed planet, based on the
known gravitational model of the solar system (1.e., the actu-
al vector of observations is r 4+ £). The vector r is approxi-
mated as described above, Let ry be the position vector of
Planet X. Let u be the gravitational constant of the Sun and
i be that of Planct X. The equation of motion for the per-
turbation vector can therefore be written as follows:

- J;_a_.(ﬁ'i r- g) : px(‘l}__‘:" - l)
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RANUS was mishehaving, For 60
irs alter the planet’s discovery by
William Herschel in 1781, its orbital mo-
tion — lirst oo fast, then slow —
seemed to defy Newton's law of gravity
Fheories were launched and sunk. Vor-
tices between the planets? A flaw in the
lw of gravity? Some scientists suspected
that this irregular motion was caused by
an unknown planet ond Uranus, Inde
pendently, John Couch Adams in England
and Urbain Le Verrier in France devel-
oped a new mathematical analvsis to £
the perturbed motion of Uranus 1o rev
the position, of
outlving  planet,  They  suee d  bril-

the existence, oy

liantly, but senior astronomers around
them ignored or bungled the chance to
lind <t new net.

Finally, in [rustration, Le Verrier con-
tacted Johann Galle, an assistant at the
Berlin _Observatory, =On - September 23,
1846, Galle and graduate student Heinrich
d*Arrest found the culprit, Neptune, al-

ost _esaetly where Verrier  (and
Adams) had predicted. Thei reh 100k
less than an hour, s ol Nep-
tune was the most-spectacular confirma-
tnon of Newton'’s concept of universal
gravitation since the law was published in
1687.

The existence of Neptune explained al-
most all the problems in the motion of
Uranus — almost, but not quite. There
remained unexplained *‘residuals™ in the
movement. of Uranus, even though they
were less than 2 percent of what had led
Adams and Le Verrier to Neptune
theless, a few astronomers d the A
irr*"l_-‘ul;nr 5 10 postulate the existence ol
a ninth planet ond Neptune. Perciva
Lowell and William H. Pickering, work-
ing se
themselves  lured 0 d by this
tantalizing vision. Afer (- erva-
tional  and mathematic: search . for
“Planet X" without s 5, Lt
in 1916, in part of disappointment.

the  observatory  Lowell
founded in Flagstafl
to operate. In 1929 the Lowell family
a 13-inch photographic refrac
A renewed arch. To
quest, the observatory hired :
Kansas farm boy with only a high-school
education. less than a rointo the

596 Sky & Telescope, December, 1989
!

'!and_

After diseovering Pluto in 1930, Clyde Tombaugh continued combing the sky [for

additional faint outer plancts. By 1943 he had covered essentially the entire region from
e ion = 50° to +50°, looking Tor abjeets as faint as 16th or 17th mmitude. During

this project he spent 7,000 hours examining photographic plates on a blink comparator.

Tombaugh now lives in Mesilla Park, New Me

ico, and is seen here at the eyt > of his

homemade 16-inch reflector. New Mexico State University photograph by Jack Diven,

search, on February 18, 1930, Clyde Tom-
baugh found Pluto within 6° of where
Lowell ‘and. Pickering had predicted it
would be,” Shades of Adams and Le
Verrier!

But. there was trouble. Pluto was tiny
and showed no disk to telescopes of that

Jday. In fact, it showed no certain disk

even when the Palom: 1wch telescope

went into operation. Pluto failed 1o occult -

stars it passed. It had to be smaller even
than Mercury — the smallest planet in the
solar system.

How could such a tiny object cause

measurable perturbations in the motion of

Uranus, which is never closer to Plulo
than a billion miles, more than 10 times
the Earth's distance from the Sun? The
overy of Pluto must have been an
dent — or, more accurately, the result
of Tombaugh's intelligent and extremely
careful scarch,
Then, in 197 J
U. S, Naval Obsery vered that
Pluto has a moon. His colleague Robert
S. Harrington quickly used that satellite,
Charon, to caleulate Pluto’s mass. The
ninth planet had only about 20 cent the

th’s Moon: But il Pluto
wasn't massive enougl to cause irregular-
ities in thé motion -of Uranus and Ne
lune, w
cies? Had Planet X been’ mi Was
there "yet an undiscovered planet in the

solar sysrt

VAN Tl
c

ua Jranus and Neptune
continue is as a part-time activ-
ity practiced independently by a small but
tenacious group of astronomers who be-
lieve that these residuals are.an ential
clue to the problem.
The unruliness of Uranus and Neptune
geed at 8. Nz Observator
tronomer Thomas A. Van Flandern. Or-
bits calculated  for  Neptune worked
brie but after 10 years the planet’s
predicted positions would be noticeably in
error. A calculated orbit for Uranus
would fit for one whole circuit of that
planet but, maddéning would Tail lor
the previous or subdequent revolution.
landern supgested -the idea of a
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10th planet to Robert Harrington in 1976,
Harrington was skeptical at first, but
when the discovery of Charon allowed
him to caleulate the mass of Pluto, he
hecame convinced that Pluto could not be
the perturbing force,

Because its path crosses inside the orbit
of Neptune, Pluto was once thought to be
an escaped moon of Neptune. ‘The idea
had been proposed independently by Issei
Yamamoto of Japan in 1934 and 3
mond A. Lyttleton of England in 1936.
Pluto and Neptune’s giant moon Triton

had passed too close to one another, they !

said, and Pluto had been hurled’ out of
the Neptunian system. The encounter had
also reversed Triton's direction of travel,
That idea was now dead. Pluto has too
little mass to reverse the flight of Triton.
Yet here was Triton — the only large
retrograde moon in the solar system. He
was Pluto, even smaller than Triton, with
an orbit- that .crosses Neptune's. Since
these anomalies cannot be caused by inter-
actions Within the Neptunian system, can
they have come_[rom side — in the
form of an m Are the'
lingering irre [ wtion of
Uranus the “‘gravity prints” of an unli-
censed orbital mechanic on the rampage?
Off 1o the computer went Vin Flandern
and Harrington. Hypothetical intruder
planets of dif izes began hurtling
through the simulated Neptune system at
varying distances, angles, and speeds.
nef, 2 to § times
ghly inclined and
elliptical orbit, *50 to 100 astronomical
units (a.u.) from the Sun, with a revolu-
tion period of about 800 ve: ln one

“brief visit-long ago, such a plaret could _

have reversed the motion of Triton and
cast the moon Pluto_out of the Neptune
family ontosa planetary (\fhil of its own,
Charon was perhaps another moon of
Neptune, expelled with Pluto so that they
ptured one another. Qr perhaps the
tidal strain of the intruder planet caused
Pluto to break in two, with Charon the

*smaller f

Harrington and Van Flandern felt that
Pluto and Charon, by their inclined, eccen-
tric path, hinted at their past by returning
four times a millennium to a position near
the scene of the crime — the place from
which they were kidnapped and aban-
doned, the place of their birth.

As to mounting a search for a- 10th
planet, Van Flandern considers it prema-
ture. Better data and more mathematical

is are needed to pinpoint where it
might be found.

Harrington, hpwever, hopes to locate
the suspected planet brute force —
supplying a computer with thousands of

orbits to crunch to expose those that
might be possible. Since 1979 he has made
six searches for Planet X, most recently
with the B-inch double astrograph at the
Black Birch site in New Zealund. After
examining all the plates on a blink compar-
ator, he has, in his words, “*nothing to
show for my-efforis.

Harrington thinks that the irregularities
in.the motions of Uranys and Neptune are.
real but admits they are slight. Imagine,

B LI

I spent many years
of my life blinking
photographic plates, and
I know how easy it is
to miss something.
. — Charles Kowal

e ————————————————————————————

and identify a drank coming

out of a Baltimore bar by his ger. But

encouraged to keep hunting by the

* computer simulation he and Van Flandern
_performed that found that a single inter-

*"loper could account for the present mo-

tions of Triton and Pluto.
Harrington " has just published a new
calculation for-a 10th planet. He believes

i has a mass of 4 Earths and orbits the -

" Sun at 2% times the distance of-Pluto 'on
a very ntric and inclined ‘path. Cur-

nitude of 14,

on finds this object, he has a
name res Humphrey. The name
inspired “Humphrey the Cam n
off-color g of  the 1960's.  But
Humphrey isn't exactly a traditional Ro-
man or Greek name, “*Well vs Har-
rington, “‘1 considered Zor Searching
for a 10th planet requires commitment, he
feels, but.it doesn’t pay 1o take vourself
too seriously.

POW ¥
THE OLD-FASHIONED WAY

Harrington and Van Flandern are not
alone in their efforts to find a 10th planet
by squeezing the residuals of Uranus.

good-naturedly pursuin

Conley Powell, an acrosps

engineer for Teledyne-Brown Enginecerin
in Huntsville, Alabama. Unlike Harrir
ton and Van Flandern, he discards th
Neptune residuals from consideration be

~cause Neptune has not yet completed one

full revolution since its discovery. Its
orbit, he feels, is not yet known with

enough’ precision. In the tradition of

Adams, Le Verrier, and Lowell, Powell
analyzes the discrepancies between  the?
predicted and actual positions of” Uranus
to determine by mathematics the position
of a Ith planer.,
Because obser tjons of Uranus afier
1910 provide much ymore positional accu-
y thian c:trl)'_nmi. Powell assigns less
to ecarly observations and more
to those made in the 20th century.
Planet X Powell derives is smaller,
closer, and brighter than expected. It has
35 percent of Earth's mass and orbits the

‘Sun a littde closer than Pluto. In many

respects, Powell's planet closely resembles
an oversize Pluto, It too spends part of its
circuit inside the orbit of Neptune, Powell
is fascinated the similarities between
his new. prediction the final predic-
tions for a ninth planet by Lowell and
Pickerin

This 10th planet, Powell finds, should
now be in Virgo (near whege Pluto cur-
rently lies) and Lnnlr\.;u:nmﬁ_\' bright ot
magnitude 14, “It's hard 10 see how
Tombaugh could have missed it" muses
Powell., *“*Either Tombaugh is mistaken in
thinking that he could not h: missed a
planet brighter than 16th magnitude, or
my calculations are mistaken.”

I his planet is found, Powell would like
to name it Persephone, alter Pluto's wife.
Even if his calculatic id to no planet
discovery, he still believes that the Uranus
residuals, are significant. Perhaps there are
two undiscovered planets out there whose
gravitational effects confuse maltters,

IOMES AND FERRAZ-MELLO:
A THIRD OPINION

The small mass of Pluto also prompted
Rod . Gomes and Sylvio Ferraz-
Mello of Brazil to examine the residuals of
Uranus and Neptune for evidence of 2
10th planet. They found plausible orbits
at several different distances, all with very
small inclinations fo the ecliptic. One
nearly circular orbit puts the undiscovered
planet 45 a.u. from the Sun with abowt
half the mass of th. Another possible
orbit is as eccentr Pluto’s and places
Planet X — with three tinies Earth's mass

believes that the most likely

position for Planet X is in Cancer or
emini, nearlv the opposite part of the
sky from Harrington’s favore tion
and about 70° from Powell's choice, But
he and Ferraz-Mello do not. think their
present resulls justify carch. They can't
specify an exact location, mbaugh’s
intensive full-sky search covered this re-
gion without finding anything. The Ura-
nus residuals mighty they believe, be ex-

December, 1989, .Lk_\' & Telescope 597
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nlnincd away as systematic errors. Even if
the residuals are real, the culprit could be
uneven distribution of matter jn the outer
solar system rather than a planet.

ANDERSON: *"NO'""MEANS “YES"

In 1987, an unlikely new proponent of a
10th planet :tracted: much - attention.
John on at the Jet Propulsion
Laboratory. was working with NASA's
Pioneer 10 and 11 spacecraflt, Both cralt

WHERE IS PLANET X?

Harrington

iy

101.2

1,019

0.411

ion (%) ’ 324
Magnitude 14

Probable location Scorpius

*Newest caleulations (not proevi v published).

are rfow headed out of the solar system in
nearlyeopposite directions. Pioneer 10 is
already beyond the Grbits of the planets.

Anderson:tracked the departing probes -

lio 1als for five rs 10 see
as deflected from its course by .
gravity waves moving across the cosm
or'by the pull of a trans-Plutonian planet.
Rut neither ft exhibited any sign of
unusual perturbation, An therefore
concludes that a 10th planet most likely

Powell* Gomest Anderson
0.35 . 0.49 o 5
1.6 : 79-100
204 2 T00-1,000

0.335 ¥ substantial
543 .7 W high'

14 E i 3

,Virgo

tThe **best fit™ among many solutions is listed; Gomes' object may lie within 50° of C;

Gomes'
planet

Powell's
sephone’”

Neptune .~

Vernal equinox

OUTER SOLAR SYSTEM

Orhits of three perturhing candidates «
projected on the ecliplic plane. Note t
Powell's ohjeet currently lies inside Nep-

Harringlon'

598 Sky & Telescope, December, 1989

tune’s orbit, just 23 astronomical units from~
the Sun, Sky & Telescope diagram.

] y ' : B
does exist — a positive conclusion from
what seems like negative eviden ]

wo years earlier, the interp
this data by s0n was negativ
z of radio tracking data
from the Pioneer 10 spacecraft . . . fails
to reveal the presence of Planet X'
The data have not chariged, bat Ander-

son now believes {n the existence of a 10th _-

planet sed mi the slight unpredict-
es in the motion of the outer plan-
The fack of perturbations in the
Pioneers therefore provides™ information
about the unseen planet's path.

Planet X, he concludes, was disturbing
Uranus and Neéptune before and during
the 19th century but is now too far away
on its highly elliptical and inclined orbit
for its gravitational ¢ffects to be notice-
able on the planets or even on the two
tiny, distant Pioneer craft, lis perturba-
tions on the outer planets won't be de-
tected again until about the year 2600,

Anderson puts the orbital period of
Planet X at 700 to 1,000 years and its
mass at about § Earths so Yhat, at perihe-
lion, it could cause the planetary perturba-
tions recognized in the U. Naval Ob-
servattory datl,

For the time being this would-be planet
has left us few, i clues as to where in
the sky to search it. Anderson hopes
that, as Voyager 1 and 2 sail’ out beyond
the planets, their deflections will pin down
the location of Planet X,

THE SKY ALREADY SWEPT"

The pro ation of a 10th planet
is constra o some extent by the
survey work of Tombaugh and others. In

rching before and after his

discovery of* Pluto, Tombaugh examined
45 million stars — nearly the entire sky

ible from the Lowell Observatory. He is
confident that no ‘planet brighter than
magnitude 16.5 exists within the 70 per-
cent of the sky he covered: He could h
detected a Neptune-size planet some 2
a.u. away. Moreove Tombaugh
cluded, *‘Other planets like Plut

" appear 1o exist out to a distance of 60

astronomical units."” Of course; Pluto-like
planets may exist farther out, but their
tiny perturbations, like Pluto's, would be
immeasurably small. ) .
In 1977, Charles T. Kowal b

systematic,search for undiscovered b

in "the solar system using the Palomar
48-inch Schmidt telescope. It has almost
14 times the light-gathering power of the
13-inch astrograph that Tombaugh used
to find Pluto. Kowal's seven-year' search
covered 15° above and below the ecliptic,
He found five*comets and 15 asteroids,
including Chiron, the most distant of all
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known asteroids, but not a 10th planet.

He is doubtful that any sizable planet
lies within the 30°.belt ol his survey. but
he wouldn't be surprised il a new planet
with a high orbital inclination were discov-
ered. Had Pluto been its farthest north or
south of the ecliptic (17°.2), it would have
been outside his field of search.

kKowal himsell made —an attempt
citleulate the location of a 10th planet and
came up with numbers similar to those of
Harrington and Van Flandern: a planet
several times the mass of Earth and bright
enough that Tombaugh should have dis-
covered it. **l spent many years ol my life
blinking  photographic  plates,” =~ says
Kowal, "‘and | know how casy it is to miss
something."

O his caleulitions, Kowal notes, '‘l
obtained perfectly sonable predictions
of the orbit of the unknown planet by
first using the residuals of Uranus, and
then those of Neptune, The only problem
is, the two predictions do not agree.with

each other.”' He hopes to return 1o this
woek soon.

Alter § ) at the wpe and
blink microscope, Kowal formed an indel-
ible conclusion: this kind of scarch o
very faint planets is not feasible, 1t is too
lime-consuming and exhausting,

PROBLEMS WITH THE DAT:

and Neptune switche
curtosity 1o pra al urgency. Their predic-

. tions  would  have extraordimary - conse-
quences. They had the responsibility to |

position Vo r 2 so that Saturn’s grav-

ity would redirect the craft toward Ura-

nus’ cloud tops, rings, and moons, Then
they would use that planet for another
gravity n\-\g.! 1o yet-more-distant Neptune,
arriving with such punctuality that Nep-
tune could redirect the spacecraft's course
toward its moon Triton. The dynamicists
had to know with gre uracy he
both Uranus and Neptune were moving
y where they would be when
ger 2 flew past them.
. Myles St Ir., and his JPL

ues recaleulated the orbits of Ura-

Neptune. The ephemeris they
created for Uranus very accurately pre-
dicte the planet when

d. Their ephemeris for

Neptune was equally successful when Voy-

ager’ 2 got there last August. But they
achjeved these results

astrometric observations . of Uranus and

une made prior 1o 1910
Even though the ne phemeris  was
based on less than one revolution of

In 14978 James W, Christy
fseated) discovered Pluto's
satellite Charon'on photo-

Iy

the U, S,

tory’s fil-inch astrometric

reflector in Flagstall, Ari-
¢ This find instantly

settled the long contro-

versy over Pluto’s mass,

tuest is Robert S, Har
anding), an expert
-svstem dynamics,
val Observatorn
Nmtm{r.‘mll.

Urmmus, the planet was right where it was
predicted to be. Standish therefore has no
need for a 10th' planet. He believes that
known sources of systematic error in the
19th-century observations are more

cant than many astronomers realize, 3
as large as the alleged perturbations being

used to predict Planet X, When the early

observations are discarded, along with the
handful of prediscovery sightings of Ur
nus and Neptune, a calculations are
made on the remaining residuals, the need
for a 10th planet flalters.

ancies remain are all ¢ to

Standish has

,the way the early ervations hay

processed by the L . Naval Observito
the Royal Greenwich Observatory, and
the Paris Observatory. He would like 10
reconcile the pre-1910 observations with
the modern orbits by ng back 1o the
raw and carefully convertir
positions to a common reference system.
There is no v 1o rule out a
the existence of a 10th planet, -he
But nei is it essential that one exist in
order to ac for the motions of the
planets. And new measuring techniques
offer hope of g refinements in our
knowledge of precise planetary orbits.
One such method involves the Yer
le wpes in So-
which has been ,ob-

d

s 23 miles.

ed in this way can resolve
direction of radio signals from planets
with an accuracy of (.02 arc second, some

20 times better than standagd positional
measurements  in - optical wi ngths.
Bug planets are extended rather th
point  sour ol radio signals, which
makes their ex positions  difficult to
establish,  Astronomers at JPL and at
NASA's Goddard Space Flight Center are
attempting to solve this problem with the
help of the most distant cosmic objects of
all, quasars. The positions of these tadi
sources can be nailed down 1o 0.001 a

second using arrays ol very widely se
ated radio telescopes, and they are much
too far away to show any proper motion.

Thus guasars can ine a truly unchang-

System.
in orbit around a planet
n provide a point-source radio
nal much better than the planet’s, allow-
's position to b 1 against
background of quasars. This tech-
nique promises planetary pe
to 0,004 arc second, 100 times better than
present optical methods. We could know
the location of Neptune o within 54
miles, for exampl yugh the planet lies
at a distance of pitlion miles,
Thinking over his discovery of Pluto
and his 14 wyears of planet searching,
» Tombaugh has offered “Ten Spe-
mmandments for a Would-Be
Planet Hunter."" The final ¢
decrees: “*Thou shalt not eng
dissipation, that thy years may be many,
for thou shalt need them to [inish
the job."

For his be

¢ Awar

He

' i
December, 1989, {w y & Telescope 599
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New Scientist 22/29 December 1990

‘The hunt for Planet X

Is the gravity of an unseen tenth planet pulling Uranus and Neptune off course? Some
. . astronomers think that the answer is yes. But others disagree

Ken Croswell .

they call Planet X. If it exists, it orbits billions of kilo-

metres from the Sun, far beyond the orbits of Uranus,
Neptune and Pluto. As it creeps through the frigid outer
reaches of the Solar System, Planet X's gravity perturbs the
orbits of Uranus and Neptune. And the planet is so far away
that sunlight falling on it has barely 0-:01 per cent the strength
it has on Earth, making the planet colder than any known
object in the Solar System. :

Some astronomers are so sure that Planet X exists that they
are searching for it, armed with telescopes, photographic
plates, and a machine specifically designed to find unseen
planets. By analysing subtle deviations in the ‘motions of
Uranus and Neptune from that predicted, these scientists
hope to locate Planet X.

Other astronomers think that the search for Planet X is
futile. They say that the problems with Uranus and Neptune
arise not from Planet X but from observational errors com-
mitted during the 19th century. Astronomers must rely on old
data to calculate the planets’ orbits because Uranus and Nep-
tune take so long to circle the Sun. If the old data are bad, so
are the calculated orbits; and if the calculated orbits are
bad, then Uranus and Neptune will deviate from them, ¢Ven
without Planet X. ;

People have wondered whether there are more planets in the
outer Solar System ever since the English astronomer William
Herschel discovered Uranus in 1781. Herschel found Uranus
quite by accident. While he was looking for double stars,
he noticed an object in the constellation Gemini that did
not look like a star. Herschel thought he had discovered a
comet. Instead, the strange body turned out to bé a planet
twice as distant as Saturn. \

After Herschel’s discovery, astronomers computed {Uranus’s
orbit. The planet had been observed as early as 1690 by as-
tronomers who mistook it for a star. These old observations
helped scientists calculate what should have been a good or-
bit, because this requires observations spanning a complete
revolution. But, over the years, Uranus refused to follow the
course the orbit predicted. The planet deviated from' the pre-
dicted orbit by up to 100 arcseconds (1 arcsecond is 1/3600
of a degree). :

In the 1840s, the English astronomer John Couch Adams
and the French astronomer Urbain Leverrier speculated inde-
pendently that- a massive planet orbited the Sun beyond
Uranus. Its gravity pulled Uranus from the course it would
otherwise follow. Adams and Leverrier analysed the motion of
Uranus and were able to predict the position of the unknown
planet. In 1846, the German astronomers Johann Galle and
Heinrich d’Arrest discovered Neptune, precisely where Adams
and Leverrier said the planet would be. Neptune is more than
a billion kilometres farther away from the Sun than Uranus.
Because it has 17 times the mass of Earth, Neptune's gravity
can easily pull Uranus off course.

ﬁ STRONOMERS are Iookir.lg for an unseen world that

The discovery of Neptune inspired other astronomers to
search for unknown planets by looking for small perturbations
of the known planets. In the early 1900s, American astrono-
mer Percival Lowell looked closely at the orbit of Uranus,
which he thought was still not quite right. He predicted that a
ninth planet was perturbing it and estimated that the mass of
this unseen planet was 6-7 times that of the Earth.

For many years, Lowell used his observatory in Flagstaff,
Arizona, to search for this world, which he called “Planet X".
Lowell died in 1916 without having found his Planet X. But
in 1929, Lowell Observatory resumed the search, and in 1930
Clyde Tombaugh discovered Pluto, not far from where Lowell
had thought it might be.

But Pluto is not Lowell’s Planet X; it is far too small to per-
turb the other planets. Pluto is only 1/500th of the mass of

Earth, nowhere near the 6-7 times the mass of the Earth Lowell/

had assigned to his Planet X. And not only is Pluto far smaller
than any other planet, but it is also smaller than several moons,
including our own. In fact, Pluto is so tiny that some astrono-
mers do not consider it a genuine planet.

In order to know whether a planet is following the course it
should, astronomers must calculate the planet’s orbit accu-
rately, taking into account the gravitational influences of all
other planets. But computing the orbits of Uranus and Nep-
tune is not easy, because an accurate orbit requires observa-
tions that span at least a full orbital period. For planets such
as Mars and Jupiter, which circle the Sun in just a few years,
this is no problem. But Uranus takes 84 years to circle the Sun,
Neptune 165 years. This means that Uranus has circled the Sun
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New Scientist 22/29 December 1990

only two-and-a-half times since its discovery in 1781, and
Neptune has yet to complete a full orbit since its discovery in
1846. (We cannot use Pluto to test for the existence of Planet
X, because no one knows Pluto’s orbit accurately enough; it
takes 248 years to circle the Sun and so has completed only a
quarter of its orbit since its discovery in 1930.), ,

In pnnmple. Uranus s orbit should be ‘well dctcrrmncd It

was observed as early as 1690, so we have data on the planet
over more than three and a half revolutions. But there are
problems. No single orbit seems to fit all the data. Kenneth
Seidelmann of the US Naval Observatory, in Washington DC,
can calculate Uranus’s orbit only by ignoring the data before
1900. Seidelmann can fit the Uranus data during the most re-
cent orbit, but not during previous ones.

This same problem occurred during the early 1800s,
before Neptune was discovered. Astronomers at that. time
could not reconcile all the Uranus data with a single orbit,
so‘they threw out the .oldest data in order to compute
the planet’s path. The reason for the trouble then was that
Neptune was pulling Uranus off course.

Galileo recorded Neptune

Neptune, once the source of Uranus’s difficulties, is now
having problems itself. Theorists can make the data accumu-
lated since the planet’s discovery fit a single orbit.-But'about
ten years after scientists compute an orbit, Neptune begins to
deviate from it. Because Neptune has not yet completed an
orbit since its discovery in 1846, the problem may simply be
that we have not yet determined its orbit accurately. But Nep-
tune has completed 88 Kcr cent of an orbit, and Seidelmann
considers it surprising that, with so much data, Neptune still
runs off course,

Prior to Neptune's disl.':(,\\.rc_l%1 two astronomers observed the
planet without realising it. The positions they recorded for

Neptune give us vital data on the planet over more than a.

full orbit and, therefore, may bolster the case for Planet X

a5

Galileo Galilei observed Neptune in late 1612 and early 1613,.

nearly two-and-a-half centuries before the planet's discovery.
At the tifpe, Galileo was studying the four large moons of
Jupiter. 91979 Steven ‘Albers calculated that glcplunc had
passed &losé to Jupiter in 1613, three years after Galileo had
discovered the moons. Albers’s calculation inspired Charles
kowal of the Space Telescope Science Institute-and Stillman
il Drake of the University o Toronto to
search through Galileo’s notebooks.
They féund that Galileo had indeed
recorded a star where no star exists
today. This so called “star” must have
been Neptune: -
- Galileo’s ‘posjtion for Neptune is
quite far from the one Neptune should
have had according to recent calcula-
tions of its orbit. Unfortunately, Gali-
leo probably did not record the
planet’s position accurately, for he was
much more interested in Jupiter and its
moons, To him, Neptune was just an-
other star. Few scientists consider
Galileo's observations of any help in
determining whether Planet X exists.
Of far greater value are two obser-
vations that French astronomer Joseph
Lalande made in 1795. Lalande was
compiling a huge star catalogue and
measured accurately the positions of
thousands of stars. On 8 May 1795,
and again on 10 May 1795, Lalande
.. recorded Neptune.
3 The positions Lalande measured for
§ Neptune on the two different nights
>.dgree with each-other, but they differ
o greatly from where Neptune should
€ have been according to current calcu-
% lations. Typically, Lalande measured
iv 2 thc positions of stars to an accuracy of
2 or 3 arcseconds, yet his observation
01 Neptune on 8 May is off the predicted position by 12
arcseconds and his observation of 10 May is off by 13
arcseconds.

It is possible that Lalande made a mistake in his calcula-
tions, and that he made the same mistake twice. But if his
observations are correct, they lend support to the existence of
Planet X, which must have been pulling Neptune significantly
from its proper course.

Today, Uranus and Neptune are no longer the only objects
that scientists can study to detect the influence of Planet X.
Four spacecraft, all launched in the«1970s, have now reached
the outer Solar System. The first to be launched were Pioneer
10 and Pioneer 11. But these spacecraft provide evidence
against Planet X. According to John Anderson of the Jet Pro-
pulsion Laboratory in Pasadena, California, the probes are
exactly on course. Pioneer 10 flew past Jupiter in 1973, and
Pioneer 11 flew past Jupiter in 1974 and Saturn in 1979. The
two ships are now heading out of the Solar System in oppo-
site directions, and the steady course of each means there can
be no large planet near either.

In the 1970s, the US launched Voyager 1 and Voyager 2.

- R
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Voyager 1 flew past Jupiter in
1979 and Saturn in 1980;
Voyager 2 flew past Jupiter in
1979, Saturn in 1981, Urapus
in 1986 and Neptune in 1989.
Unfortunately, both space-
craft are travelling in the
same direction as Pioneer 11,
so they probably will not
provide any additional infor-
mation on Planet X.

Because the Pioneer
spacecraft are travelling un-
perturbed, the case for Planet
X rests entirely on the devia-
tions in the motions of
Uranus and Neptune. Are
they real or do they result
from observational error? The
deviations are tiny. Except

. for Lalande’s observations of Neptune in.1795, the deviations

in the motions of Uranus and Neptune are less than 1
arcsecond. In comparison, the deviations in theMrbit of Uranus
before Neptune was discovered were as high as 100
arcseconds.

Scientists interpret the deviations in different ways. Despite
the small size of the deviations, Seidelmann believes that they
are probably real and do not result from observational error.
In his view, Planet X is a good explanation for the problems
with Uranus and Neptune.

On the other hand, E. Myles Standish, Jr., of the Jet Propu]-
sion Laboratory in Pasadena, California, thinks the deviations
are the result of error. In particular, Standish says that the data
before 1910 are fauity. It was only in 1910 that astronomers
began to use micrometers to measure the positions of Uranus
and Neptune. A micrometer is a device that gives a more
accurate measure of a planet’s position.

Is the law of gravity incorrect?

Standish believes that there is no evidence for Planet X. He
says that in the case of Uranus, if one considers only the data
since 1910—which span a complete revolution—there is no
problem with the planet’s motion. In the gase of Neptune, the
observations since 1910 cover only half a revolution. There-
fore, it is impossible to compute an accurate orbit for the
planet. Standish believes this is why Neptune runs away from
its predicted course: simply because its orbit is not well deter-
mined. Furthermore, because the orbit is not well-known, we
do not really know where Neptune should have been in 1795,
when Lalande observed the planet. Lalande’s observations of
Neptune differ from the prediction not because he was wrong
but because the prediction is. . ’

If the deviations are real, however, Planet X is quite the best
explanation for them, though not the only one. The problem
could be that our knowledge of the law of gravity is not quite
correct. Few astronomers are willing to consider such an ex-
treme possibility, but we have been wrong before. At the turn
of the century, the planet Mercury was off course. Astronomers
thought a planet named Vulcan circled even closer to the Sun
and pulled Mercury off its predicted path. Some astronomers
even claimed to have seen Vulcan.

New Sclentist 22/29 December 1990

But Vulcan does not exist.
The problem with Mercury
was that astronomers did not
then know about Einstein’s
general theory of relativity, a
modification of Newton's

law of gravity. Today, it is-

possible, albeit unlikely, that
Uranus and Neptune are off
course simply because the law
of gravity we use in comput-
ing their orbits is slightly
defective.,

No one can rule out prob-
lems with the data. But the
devigtions in the motions of

Uranps and Neptune, if real, -

strongly hint that there is a

massive planet in the outer

Solar System. The only way
to know for sure, of course, is to find Planet X.

The first search for a planet beyond Pluto began in 1930."

After he found Pluto, Tombaugh continued to hunt for distant
planets, starting, in fact, with the photographic plate on which
he had discovered Pluto. Tombaugh searched for far-off plan-
ets until 1943, scrutinising most of the sky that is visible from
Lowell Observatory in Arizona. He found asteroids, star clus-
ters, galaxies, and a comet, but no new planets. :
From 1976 to 1985, Charles Kowal conducted another
search, examining the sky for comets, asteroids, and Planet X.
Kowal covered less sky than Tombaugh but looked at much

_fainter objects. In November 1977, Kowal discovered Chiron,

an asteroid-turned-comet, between the orbits of Saturn and
Uranus (“The changing face of Chiron”, New Scientist, 25
August). But with a diameter of only 200 kilometres, Chiron
was certainly no Planet X. :

More recently, Robert Harrington of the US Naval Ob-
servatory has led the search. Although he admits that the de-
viations in the motions of Uranus and Neptune could be due
to observational error, Harrington has nonetheless used those
deviations in an attempt to locate Planet X. He believes this
planet has & mass between three and five times that of the
Earth, making Planet X bigger than Earth but smaller than
Uranus and Neptune.

The planet Harrington expects to find is a distant one, with
an average distance of 15 billion kilometres from the Sun. By
comparison, the average distances of Neptune and Pluto are
4-5 billion kilometres and 5-9 billion kilometres respectively.
Harrington’s Planet X is so far from the Sun that it takes a
thousand years to make a single orbit.

The distance of Planet X varies considerably, because its
orbit is quite elongated. At its closest, Planet X comes within
9 billion kilometres of the Sun; at its farthest, it recedes to 21
billion kilometres. According to Harrington, Planet X reached
its closest point in the late 1700s and is now heading away
from us. Harrington’s calculations also indicate the planet has
an orbit which is inclined at about 30 degrees to the plane of
the Solar System. Harrington believes his planet lies in the
sputhern sky. His best guess is that Planet X is in the constel-
lation Centaurus, which is near the Southern Cross.

At Black Birch observatory in New Zealand, Robert
Hindsley is exposing phcotographic plates of the area in and
around Centaurus. He then ships the plates to Washington,
where Harrington examines them on an instrument called a
blink compdrator. This machine holds two plates of the same
region of the sky taken on two different nights and alternates
the view of them. Stars, which-are fixed, remain steady as the
plates alternate, but a planet, which moves slightly from night
to night, would jump back and forth from one plate to the
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other. Tombaugh used a blink comparator to find Pluto in
1930, and Kowal used one to find Chiron in 1977, . K

Although Harrington acknowledges that the deviations in
Uranus and Neptune could be spurious, he is not worried
about the negative results from the Pioneer spacecraft.
Neither Pioneer 10 nor Pioneer 11 travelled near Harrington’s
Planet X, so neither should fee] its gravitational pull. In fact,
Harrington predicted negative results from the Pioneer
data, even before it was analysed. Harrington does take
Tombaugh'’s extensive search seriously, however. According to
his calculations, Planet X was too far south in 1930 for
Tombaugh to have spotted it from Arizona.

In addition to causing the deviations in the motions of
Uranus and Neptune, Planet X may explain the odd orbits of
Neptune’s satellites and also of Pluto. Triton and Nereid, two
of Neptune’s moons, have strange orbits. Though it is a large
moon, Triton circles Neptune backward in a decaying orbit.
Nereid orbits Neptune in the correct direction but follows an
extremely elongated path.

Pluto also has a strange orbit. Its distance from the Sun var-
ies so much that at times—for instance, mday—Pluto lies
closer to the Sun than Neptune does. At other times, Pluto is
billions of kilometres farther from the Sun than Neptune. Fur-
thermore, Pluto’s orbit is inclined at 17 degrees to the plane
of the Solar System.

Harrington believes that long ago, his Planet X may have
collided with Neptune. At that time, Triton, Nereid, and Pluto
were all satellites revolving around Neptune in normal, circu-
lar orbits. Planet X reversed Triton’s orbit, stretched out
Nereid’s orbit, and kicked Pluto away from Neptune.

In the late 1970s, Harrington and Thomas van Flandern
carried out computer simulations to see what characteristics an
intruder planet might need in order to account for the present

orbits of Triton, Nereid, and Pluto. Harrington and van,

Flandern found that the planet would have to be a few times
the mass of the Earth and have an elongated orbit—in other
words, it would be a lot like Harrington’s Planet X.

Did planet X collide with Neptune?

Since 1988, when Harrington published his prediction for
Planet X's location, two other predictions have appeared.
These predicted -planets differ both from Harrington's and
from each other. Conley Powell of Teledyne-Brown Engi-
neering in Huntsville, Alabama, has analysed the motion of
Uranus. He believes Planet X is in the constellation of Virgo.
Powell’s planet is smaller and closer than Harrington’s. He
puts its mass at less than the Earth’s and gives it a distance
similar to Pluto’s. Meanwhile, Brazilian astronomers Rodney
Gomes and Sylvio Ferraz-Mello believe a more distant planet
may lie in the constellations of Cancer or Gemini.

The two predicted planets lie farther north than
Harrington’s. g if they exist, Tombaugh should have found
them. In fact, all three planets—including Harrington’s—are
brighter than Pluto was at the time of its discovery. This con-
vinces some astronomers that none of these worlds really
exist. If they did, they would have been found long ago.
Furthermore, Standish points out that the three different pre-
dictions differ greatly from one another, even though they arise
from the same data. That, says Standish, is proof that the
data—evenif correct—cannot be used to locate Planet X.

Nevertheless, the search will continue. Until Uranus and
Neptune behave themselves, Scidelmann sees no reason to
give up on Planet X. And Harrington has vowed to continue
the search as long as he can come up with some idea as to
where the planet is. 1

Kan Croswell received his doctorate in astronomy from Harvard
University and has written for Astronomy, Astronomy Now, and Time-Life
Books.

GNISTAT-V
Statistical Paol%e

" Fully menu/mouse driven ' Batch
mode * Fast operation with 32,000
memory-resident data points * String
variables * Missing data handiing *

DATA HANDLING: * Fully festured
spreadsheet custom designed for statistical

data handiing. Easy daia entry and edfting, |
column transformations, conditional |

functions, recode, keysort, ranking, moving
averages etc. Exportimport Lotus 123,
dBase 2,34, .DIF, Sylk, fixed and free format
ascll fley. Dos Manager and View-file.

GRAPHICS: Full arrsy of XY and XYZ |5
colour plots, ple, bar, ine charts with error |

bars, confidence IMervals, two y-axes, log
options, curve and distribution ftting,
probablity plots, 20-3D0 function plots.
Multiple fort management. Save .FCX files.
STATISTICS:  Descriptive  statistics,

histograms, expected and random numbers |

for 18 distributions, more than 40 parametric
and non parametric tests, goodness of fit
tests, correlation coeffs, contingency tables,
crosstabulation and breakdown analyses,
OLS, welghted, polynomial and - stepwise
regressions, balanced ANOVA with repeated
measures, unbalanced ANOVA, ANCOVA.

For IBM PC/PS2 and compatibles. Demo system: &5, User's Guide (440pp): £30,
UNISTATHV Statistical Package (Including User's Guide): £295 (+PAP+VAT).

UNISTAT LTD, Dept CW, PO Box 383, Highgate, London N6 5UP.
Tel: 081-883 7155, 0836-587 532, Fax: 081-444 8512,

e scientist

INDEXES

Turn your New Scientist
collection into a readily
available, easy to consult
source of reference on
progress in science and
technology. New Scientist
indexes provide instant
reference to all features
under both subject
. and author.

Annual indexes are now available for 1987

and 1989 at £6-50 each including p&p. Quarterly indexes
are also available for 1980 to 1990 at £2-50 each. Just fill
in the coupon and send it with your payment to John
Denton Services, Unit 13, Thornham Grove, Stratford,

London E15 1DN.

NEW SCIENTIST INDEX ORDER FORM

Complete the coupon and send it with your payment to John Denton
Services, Unlt 13, Thomham Grove, Stratford, London E15 1DN.
ALL EUROPEAN ORDERS MUST BE PAID BY EUROCHEQUE

NAME

Please send me Indexes for the following years

QUANTITY



http://yowusa.com/planetx/jennerfiles/articles/1.shtml
http://yowusa.com/planetx/jennerfiles/prophecy/1.shtml
http://yowusa.com/planetx/jennerfiles/images/1.shtml
http://yowusa.com/planetx/jennerfiles/icons/1.shtml
http://yowusa.com/
http://planetxforecast.com/store/pxf/
http://yowusa.com/store/pxkc/1.shtml
http://kolbrin.com/store/kolbrin/

The Jenner Files:

. .
] L.
Y | Vol

£, . -”Ara i Source Files
AR : sy .l B Yowusa.com
Your OwnWorld — Irrefutable Planet X Evidence 4.‘ R ey osaton
USA Images Prophecy Download
Greg Jemnner

HET 9,4
.’. )

nd The
Lolbrin Wible

= Atlantis
= Deluge
= Exodus
= 2012

“Greg Jenner spent
decades connecting
the dots for this
book. Now you can
do the same, in a
single evening!”
—Marshall Masters

The Rolbrin Bible

21" Century Master Edition

"The Kolbrin Bible is
the Rosetta Stone of
Planet X!"—Greg
Jenner

Planet X Forecast

and 2 0 ’I Survival
Guide

laccn van derWaip, MSE
Marshall Masters
lanice Manning

"Required reading
for those who get it
and want to live

through it."—Echan
Deravy, Solar Code

result of a quest initiated because of observed irregularities in the orbits of
Uranus and Neptune. Astronomers had believed for some time that the grav-
itational influence of an undetected planet was responsible for the pertur-
bations, and with Tombaugh's find, the culprit seemed to have been appre-
hended. But by the late 1970s, improved estimates of Pluto's mass had
revealed that it was far too small to disturb its giant neighbors, and scientists
began to suspect that lurking somewhere beyond the ninth planet was a
tenth—known, appropriately, as Planet X. A new generation of planet hunters
took up the challenge. “Iwish ‘em luck,” said octogenarian Tombaugh in 1988.
“They're in for a lot of hard work."”

Two of the leading workers are Robert Harrington and Kenneth Seidelmann,
both of the U.S. Naval Observatory in Washington, D.C. Much of their energy
has gone into figuring out just where to look, with computers playing a major
role. Seidelmann’s main contribution is to determine as accurately as possible
the differences between the predicted and actual locations of Uranus and
Neptune, known as residuals. He does so by comparing the latest sightings
of the two planets with a computer simulation of their orbits based on
observational data up to 1978. The measured discrepancies become the basis
for more laborious rounds of modeling overseen by Harrington. Employing a
program that simulates a ten-planet Solar System, Harrington plugs in dif-
ferent values for the mass, distance, and orbit of the unknown Planet X to see
which will produce the observed effects on Uranus and Neptune. By the end
of the 1980s, the computer had run through more than a third of a million
simulations and come up with fewer than 200 possibilities.

The numbers seem to indicate that Planet X should currently be somewhere
in a small patch of the southern sky near the constellation Centaurus, but
searches of the area have so far turned up nothing. Some astronomers doubt
they ever will. “Most of it's a bunch of nonsense,” says Brian Marsden of the
Harvard-Smithsonian Center for Astrophysics. It is more likely that the
residuals have some other explanation in some kind of observational error or
instrumental error or systematic error. I think those have to be considered
first before we jump to wild conclusions about distant planets.” However,
until any such errors can be brought to light, Planet X will remain a plausible
albeit elusive quarry.

NEMESIS

A few theorists think there may even be another member of the Solar System,
far beyond Planet X—and that it may be a killer. Fossil records show that
about 65 million years ago, more than two-thirds of the species living on
Earth, including all the dinosaurs, simply disappeared. In 1979, the late
physicist Luis Alvarez and his son Walter, a geologist, proposed that the
disaster occurred when a small asteroid or comet hit Earth, throwing a thick
pall of dust into the upper atmosphere and cutting off sunlight for several
years; most plants would have died within months, disrupting the food chain
and leading to the mass extinctions. Although the theory created a storm of
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»
THE CASE FOR PLANET X

For more than half a century—and with varying de-
grees of intensity—some astronomers have proposed
the existence of a tenth planet. Known as Planet X, the
unseen world is invoked to explain certain anomalies
in the behavior of Uranus, whose calculated orbit
works for one circuit but not the next, and Neptune,
whose predicted positions are noticeably in error after
several years. Planet X, if it exists, might also explain
the odd orbital dynamics of Neptune's moons Triton

and Nereid, and the unexpected size and makeup of
Pluto, which is so much smaller and rockier than its
huge, gaseous neighbors.

The hunt for Planet X—based on calculations of its
presumed mass and orbit—requires painstaking
searches of designated patches of sky. In 1846 and
again in 1930, such efforts paid off in the discoveries
of Neptune and Pluto. Similar dedication may one day
turn up a body that so far lives only in theory.

The fourth moon. One scenario to account
for the dynamics of the outer Solar System
hypothesizes that Neptune once had four
satellites—until Planet X (red) plowed
through the system. The gravitational effects
of its passage sent Triton into a backward
circuit around Neptune, stretched Nereid's
orbit out to six million miles, and knocked
Pluto into an inclined and elliptical path
around the Sun. Neptune's erstwhile fourth
moon was captured by the intruder.

The first step. To find Planet X,
scientists must first calculate its
presumed mass and orbit. In the
Solar System shown here, Planet X
has a mass between two and five
times that of Earth and travels in
an orbit even more inclined and
elliptical than Pluto's. At the
farthest point in its orbit, Planet X
would be 100 astronomical units
from the Sun (or 100 times the
distance from the Sun to Earth) and
would take from 350 to 1,000 years
to complete one circuit.
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controversy when first introduced, it
now seems well established—the
most convincing evidence being
that sedimentary layers from
that epoch contain an unusual
abundance of iridium, a met-
al that is otherwise rare on
Earth—but is relatively
common in meteorites.

But what caused the
asteroid impact in the
first place? Was it just
a random event in the
violent history of the
Solar System, or was

it (part of a pattern?)

Through more recent,
and more detailed, sta-
tistical analysis of the
fossil record, geologists
have found that mass ex-
tinctions‘geem to be periodic)
occurring about every 26 mil-
lion years. Such periodicity, con-
cluded some, could only be relate
to the{passage of a massive objec
a far-flung, extremely elliptical orbit
around the Sun. Its gravitational pull, ac-
cording to this theory, would regularly unleash
a hail of potentially lethal comets and asteroids from the
Qort cloud, a collection of frozen chunks of matter that astronomers believe
encapsulates the Solar System. : :

The hypothetical body—known as Nemesis, or the
an even larger group of detractors than Planet X. For one thing, though
predicted to be of stellar proportions, it would have to be very dim and cold
to have escaped detection by both optical and infrared telescopes. And pe-
riodic extinctions have at least one other possible explanation: The entire
Solar System is thought to oscillate up and down within the Milky Way,
passing every 30 million years or so through the galactic plane, where clouds
of interstellar dust and gas could send Oort cloud comets flying, or higher
levels of cosmic radiation could directly affect Earth's climate. Even those
who think Nemesis exists admit that they have no other evidence beyond the
extinction pattern, since Nemesis would currently be too far away to have any
measurable effect on planetary behavior. So while Harrington and other
Planet X hunters have been able to improve their chances with new data about
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The missing mate. Another hypotheti-
cal body, put forward to explain recur-
ring mass e‘(tmcuons on Earth is

zed to be
.08 solar masses, with an
it rrea' that takes it out to 170,000
astronomical units, or about three-fifths
the distance to the nearest known stars.
roughly every 26 million years,
Nemesis returns to the Sun's neighbor
Aood, passing en route through the Oort
cloud—a huge sphere of cometary mate-
rial, left over from the birth of the Solar
S¥stem—and sending a rain of comets
0w/ toward the inner planets. The
ulting meteoritic bombardment
Might have had catastrophic effects on
Earth's climate and life forms.

the orbits of the outer planets, Nemesis advocates can do nothing to narrow
their search. The reasons for looking are too few and the places to look too
numerous for Nemesis to have stirred much serious interest among members
of the astronomical community.

INVISIBLE COMPANIONS
Despite the lack of hard evidence, Nemesis supporters are somewhat encour-
aged by the fact that companionless stars such as the Sun are relatively rare
in the galaxy. About 80 percent of the stars visible in the Milky Way appear
to be part of double, triple, or even quadruple star systems—most likely a
consequence of the manner in which stars are born. Under certain conditions,
such as the passage of a shock wave from a nearby supernova explosion, vast
clouds of gas and dust in the spiral arms of galaxies may collapse inward upon
themselves, creating regions of high density, pressure, and temperature. As
the contraction proceeds, the cloud, or nebula, begins to fragment, and these
dense regions form protostars—concentrations of mass whose gravity con-
tinues to pull in more dust and gas from the'nebula’s remnants.-Eventually,
pressure and temperature become high enough within these protostars to
generate fusion reactions, and the newborn stars begin to shine. But before
the nuclear furnaces get going, protostars themselves may fragment, the
separate pieces typically evolving into stars that are almost certain to be
locked in an orbital relationship throughout their history.

Of course, if the Sun does have a companion, it cannot be an identical twin
or even an undersize sibling, whose light would be easily detected. One
intriguing p(.abSlblht 7 is that Nemesis could be a strange and still-
controversial (Celestial character known as a brown dwarfYan U.b_]E'CL tha

(" falls somewhere between planet and star, \According to standard theories,

pm ifi a way that is different from the evolution of stars, accreting
from small clumps of leftover dust and gas in a disk surrounding a protostar
or newborn star, Their initial buildup results mostly from collisions with
other bits and pieces in the disk, not through a collapse process or because
of conditions of heightened pressure and temperature. Consequently, al-
though they can grow quite large, they can never accumulate enough mass to
initiate fusion reactions and become stars. But the theories also allow for
another scenario: Some protostars, or perhaps protostar fragments, may
never gather sufficient mass to ignite. Such a body would begin its life as a
star does, yet, like a planet, would emit little energy of its own. It would be,
by its popular moniker, a brown dwarf.

Brown dwarfs, if they exist, would satisfy theorists in at least two regards.
For starters, they would fill a gap in the observed sequence of sizes of celestial
objects. The largest known planet, Jupiter, has just one-tenth of one percent
of the mass of the Sun, a medium-size star. Calculations indicate that the
smallest stars require at least eight percent of a solar mass, or eighty Jupiters,
to sustain fusion, and that planets could feasibly be as much as ten times
larger than Jupiter. Brown dwarfs would cover the ground in between. They



http://yowusa.com/planetx/jennerfiles/articles/1.shtml
http://yowusa.com/planetx/jennerfiles/prophecy/1.shtml
http://yowusa.com/planetx/jennerfiles/images/1.shtml
http://yowusa.com/planetx/jennerfiles/icons/1.shtml
http://yowusa.com/
http://planetxforecast.com/store/pxf/
http://yowusa.com/store/pxkc/1.shtml
http://kolbrin.com/store/kolbrin/

The Jenner Files:

ey .. | f’Ara por Source Files
Your Own World — Irrefutable Planet X Evidence 'y R _ae i
fodea . Subscriber
: Articles Icons Images Prophecy Download
Greg Jemnner

HET 9,4
. )

and The
Lolbrin Wible

= Atlantis
= Deluge
= Exodus
= 2012

“Greg Jenner spent
decades connecting
the dots for this
book. Now you can
do the same, in a
single evening!”
—Marshall Masters

The RKolbrin Bible

21" Century Master Edition

"The Kolbrin Bible is
the Rosetta Stone of
Planet X!"—Greg
Jenner

Planet X Forecast

and 2 0 ’I Survival
Guide

Jaceo van der Wi, MSc
Marshall Masters
lanice Manning

"Required reading
for those who get it
and want to live

through it."—Echan
Deravy, Solar Code

might also help solve the enduring cosmological riddle of the universe's
missing mass. Measurements of the gravitational forces at work within gal-
axies suggest that they should contain as much as ten times more matter than
can be accounted for by observation. Proposers of brown dwarfs have reason
to believe they should be common in the universe. A census of the skies reveals
that very bright, very massive stars are relatively rare, but as mass and
luminosity decline, the population increases. By extension, bodies with the
postulated characteristics of brown dwarfs ought to be as common as grains
of sand on a beach. The total bulk of so many brown dwarfs might be enough
to account for the missing mass.

Most scientists doubt the existence of a brown dwarf as a companion to the
Sun, but several teams of in i n in the vicinity
of other stars (Becauqm} dwarfs
searchers have had to come up with Lllgmlleli
presence. A dark body orbiting a visible star ought to betray itself by creating
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a slight wobble in the motion of its bright companion, which would be
revealed by a periodic shift in the star's spectrum. A group of Canadian
astronomers looking for such spectral shifts with equipment designed to
detect extremely minute variations announced in 1987 that they had found
evidence for the existence of “low-mass companions” to at least two nearby
stars and perhaps as many as seven. Bruce Campbell, speaking for the team,
cautioned that they had determined nothing more than the probable masses
of the unseen objects, which were between one and ten times that of Jupiter.
The news, while exciting for its suggestion that planetary systems may be
quite common, was discouraging for brown dwarf aficionados: Bodies of such
mass were too small, and objects on the scale of brown dwarfs, which would
create larger spectral shifts, ought to have been easier to spot. Having failed
to detect any bodies in the required size range, Campbell was ready to rule
out brown dwarfs entirely.

HOPEFUL SIGNS

Others questioned such a categorical conclusion. Eliminating an entire class
of objects on the basis of a single set of observations seemed premature to
some astronomers, and within months of the Canadians’ announcement, two
observers from the University of Hawaii reported that they had discovered
something with at least one of the characteristics of a brown dwarf. Searching
for infrared emissions—that is, levels of heat too weak to cause visible ra-
diation—from bodies orbiting small stars, Benjamin Zuckerman and Eric
Becklin found a clear-cut signal near the star Giclas 29-38. "It sticks out like
a sore thumb,” said Zuckerman. The object’s temperature closely matched
predictions for the thermal output of a brown dwarf, but Zuckerman remained
cautious. “We don't know that we've seen a brown dwarf,” he noted. ““I hope
we have. But no matter what it is, we've definitely seen something interesting
that we have to understand.”

Observations made by several other groups of astronomers in 1988 and
1989 seemed to hint at still more brown dwarfs, but there was enough am-
biguity in the data to enable skeptics to pick holes in the claims. Many of the
candidates, for example, fell very close to the borderline between brown
dwarf and star in terms of their temperature. Although the objects under
scrutiny were apparently too cool to be stars, only a minor adjustment to the
theoretical minimum stellar temperature would suffice for them to be clas-
sified as low-mass stars. Many astronomers felt safer broadening the defi-
nition of a known type of object than admitting the possibility of an entirely
new sort of celestial entity.

The strongest evidence in support of brown dwarfs was reported in the
summer of 1989 by a group led by William J. Forrest of the University of
Rochester. In an approach similar to Zuckerman and Becklin's, Forrest’s team
set out to detect brown dwarfs by their heat: the difference was that they
would look for ones thought to be at their hottest. During the first million
years of its existence, a body destined to become a brown dwarf should

Source Files
Yowusa.com


http://yowusa.com/planetx/jennerfiles/articles/1.shtml
http://yowusa.com/planetx/jennerfiles/prophecy/1.shtml
http://yowusa.com/planetx/jennerfiles/images/1.shtml
http://yowusa.com/planetx/jennerfiles/icons/1.shtml
http://yowusa.com/
http://planetxforecast.com/store/pxf/
http://yowusa.com/store/pxkc/1.shtml
http://kolbrin.com/store/kolbrin/

The Jenner Files:

= N f’Ara S Source Files
Yourownwend™  Irrefutable Planet X Evidence -V e Yowsacon
USA Articles Images Prophecy Download
Greg Jemnner

HET 9,4
. )

and The
Lolbrin Wible

= Atlantis
= Deluge
= Exodus
= 2012

“Greg Jenner spent
decades connecting
the dots for this
book. Now you can
do the same, in a
single evening!”
—Marshall Masters

The RKolbrin Bible

21" Century Master Edition

"The Kolbrin Bible is
the Rosetta Stone of
Planet X!"—Greg
Jenner

Planet X Forecast

and 2 0 ’I Survival
Guide

Jaceo van der Wi, MSc
Marshall Masters
lanice Manning

"Required reading
for those who get it
and want to live

through it."—Echan
Deravy, Solar Code

THE Vmuu WENT TouteH A
loT 0F ReD-Tape' 1o GET Turs
/'LE"JCOP( F’Mu_(! N.«'f}/?--

HE MADE THE STARS ALSO:
The Vatican's astronomers combine cosmology and theology

By Victor Dricks
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me to Mount Graham to pon-
der the my :
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= " says the

end C.hris \,..:urba!iy, one of
atican astronomers using

the telescope. "Our observatory
is built on land occupied by an
endangered species, and our
mission is a demonstration of the
bility of peaceful coexist-

e between religion, nature,
and science.”

For more than four hundred
years, astronomers at the Vatican
have scanned the heavens from
Rome. The work of early Jesuit
astronomers provided Pope Greg-
ory Xlll with the data he needed
to replace the Julian calendar
mth the Gregorian. But glare

hah rpnderrﬂd

IS to serve as scientinc adwserq
to the pope and help the Vatican
maintain an open dialogue with

|'~1drhr. Mc
tronomer for 36

To do this, g
have furnished the V
tronomers with a remarkable new
instrument. At 1.8 meters in di-
ameter, the main mirror of the
Vatican's Advanced Technology
Telescope, constructed by the
University of Arizona, is of mod-
erate size but boasts the most
exact surface of any mirror ever
cast for ground-based astron-
omy. Capable of providing e
tremely sharp, detailed imag
of celestial objects, the new tele-
scope also allows the Vatican as-
tronomers to make observations
at regular intervals over a long

i i ly a difficult

s to premier Iﬂ‘-ITFL

for unl / 2 wee :

The astronomers have al-
ready put their new telescope to
good use. Corbally, for example,
is studying a small group of stars
that appear to be old, although
they reside in a part of the sky
where young stars abound. The
Vatican Observatory director, the
Reverend George Coyne, uses
the telescope to peek into star-
forming regions in the constella-

tion of Cassiopeia. The Reverend
Richard Boyle is working with
colleagues in Lithuania and Rome
to study a p \

Our own Milk'-

|ight. In ao’dition. the Vat
its outside astronomers

Torfma - bl—.‘udlﬂe they are sup
ported by a well-funded organi-
zation that appreciates the quest
for as mical knowledge.”

Vatican astronomers bring to
their work formal religious train-
ing coupled with advanced de-
grees in astronomy, and by all
accounts, they've earned con-
siderable respect from their
peers. In fact, Corbally jokes, the
Jesuits spend so much time
peering through their telescope
and attending scientific confer-
ences that they find it easier to
communicate with other as-

nomers than with their broth-

in Rome, who complain that

their reports can be hard to un-
derstand. They operate, Corbally
says, in the same tradition as the
German astronomer Johannes
Kepler, who had strong mystical
leanings, and Sir Isaac Newton,
who viewed science as a means
of interpreting God's handiwork.

“Always, the great minds in
science have had this spiritual
dimension," Corbally says. “And
this is something the Church en-
courages.” Once a symbol of
dogmatic opposition to scientific
ideas that clashed with theology,
in recent years the Church has
sponsored world-class confer-
ences on topics long considered
taboo, such as cosmology and
human evolution, indicating that
the Church has itself evolved
over the years.0Q
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A Faint and Lonely Brown Dwarf in the Solar Vicinity
Information from the European Southern Observatory
ESO Press Release 07/9728 April 1997

Discovery of KELU-1 Promises New Insights into
Strange Objects

Brown Dwarfs are star-like objects which are too small to
become real stars, yet too large to be real planets. Their
mass is too small to ignite those nuclear processes which
are responsible for the large energies and high
temperatures of stars, but it is much larger than that of the
planets we know in our solar system.

Until now, very few Brown Dwarfs have been securely
identified as such. Two are members of double-star
systems, and a few more are located deep within the
Pleiades star cluster. Now, however, Maria Teresa Ruiz of
the Astronomy Department at Universidad de Chile
(Santiago de Chile), using telescopes at the ESO La Silla
observatory, has just discovered one that is all alone and
apparently quite near to us.
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A Faint and Lonely Brown Dwarf in the Solar Vicinity
Information from the European Southern Observatory
ESO Press Release 07/9728 April 1997

Discovery of KELU-1 Promises New Insights into
Strange Objects — Continued...

Contrary to the others which are influenced by other objects
in their immediate surroundings, this new Brown Dwarf is
unaffected and will thus be a perfect object for further
investigations that may finally allow us to better understand
these very interesting celestial bodies.

It has been suggested that Brown Dwarfs may constitute a
substantial part of the unseen dark matter in our Galaxy.
This discovery may therefore also have important
implications for this highly relevant research area.

Searching for nearby faint stars

The story of this discovery goes back to 1987 when Maria
Teresa Ruiz decided to embark upon a long-term search
(known as the Calan-ESO proper-motion survey) for
another type of unusual object, the so-called White Dwarfs,
I.e. highly evolved, small and rather faint stars.
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A Faint and Lonely Brown Dwarf in the Solar Vicinity
Information from the European Southern Observatory
ESO Press Release 07/9728 April 1997

Searching for nearby faint stars — Continued...

Although they have masses similar to that of the Sun, such
stars are no larger than the Earth and are therefore
extremely compact. They are particularly interesting,
because they most probably represent the future end point
of evolution of our Sun, some billions of years from now.

For this project, the Chilean astronomer obtained large-field
photographic exposures with the 1-m ESO Schmidt
telescope at La Silla, each covering a sky area of 50.5 x
50.5. When comparing plates of the same sky field
obtained at time intervals of several years [1], she was able
to detect, among the hundreds of thousands of stellar
Images on the plates, a few faint ones whose positions had
changed a little in the meantime. The search technique is
based on the fact that such a shift is a good indicator of the
object being relatively nearby. It must therefore also be
intrinsically faint, i.e. a potential White Dwarf candidate.
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A Faint and Lonely Brown Dwarf in the Solar Vicinity
Information from the European Southern Observatory
ESO Press Release 07/9728 April 1997

Searching for nearby faint stars — Continued...

On every pair of plates, approximately twenty faint moving
objects were detected with proper motions [2] of more than
0.25 arcsec per year. Indeed, follow-up spectroscopic
observations showed that about 20 percent of these or
about four per plate were White Dwarfs. Until now, a total of
forty new White Dwarfs have been discovered during this
very successful project, i.e. over ten times more than
originally expected.

And then - a Brown Dwarf!

When checking two plates with a time inverval of 11 years,
Maria Teresa Ruiz earlier this year discovered a very faint
object in the southern constellation of Hydra (The Water-
Snake), moving at 0.35 arcsec per year (cf. ESO Press
Photo 11/97). In order to establish its true nature, she
obtained its spectrum (in the visual to near-infrared region
from wavelengths 450-1000 nm) on March 15 using the
ESO 3.6-m telescope and the EFOSC1 spectrograph.
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A Faint and Lonely Brown Dwarf in the Solar Vicinity
Information from the European Southern Observatory
ESO Press Release 07/9728 April 1997

And then - a Brown Dwarf! — Continued...

To her great surprise, the spectrum was of a type never
seen before and certainly not that of a \White Dwarf or any
other easily identifiable type of star (cf. ESO Press Photo
12/97). In particular, there were no signs of spectral bands
of titanium oxide (TiO) or vanadium oxide (VO) which are
common in very cool stars, nor of the spectral lines seen in
White Dwarfs. On the other hand, an absorption line of the
short-lived element lithium was identified, as well as a
hydrogen line in emission.

However, when the colour of this mysterious object was
measured in different wavebands, it was found to be very
red and quite similar to that of one of the two known Brown
Dwarfs in double star systems. The presence of the lithium
line in the spectrum is also an indication that it might be of
that type.
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A Faint and Lonely Brown Dwarf in the Solar Vicinity
Information from the European Southern Observatory
ESO Press Release 07/9728 April 1997

Searching for nearby faint stars — Continued...

The astronomer now decided to give the new object the
name KELU-1; this word means ‘red' in the language of the
Mapuche people, the ancient population in the central part
of Chile. Its visual magnitude is 22.3, i.e. more than 3
million times fainter than what can be seen with the
unaided eye.

In early April, additional infrared observations with the
UKIRT (UK Infrared Telescope) on Mauna Kea (Hawaii) by
Sandra K. Leggett (Joint Astrophysical Centre, Hilo, Hawaii,
USA) confirmed the Brown Dwarf nature of KELU-1, in
particular through the unambiguous detection of Methane
(CH4) bands in its spectrum.

The nature of Brown Dwarfs
Brown Dwarfs are first of all characterised by their low

mass. When a body of such a small mass is formed in an
interstellar cloud and subsequently begins to contract,
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A Faint and Lonely Brown Dwarf in the Solar Vicinity
Information from the European Southern Observatory
ESO Press Release 07/9728 April 1997

The nature of Brown Dwarfs — Continued...

...Its temperature at the centre will rise, but it will never
reach a level that is sufficient to ignite the nuclear burning
of hydrogen to helium, the process that it is main source of
energy in the Sun and most other stars. The Brown Dwarf
will just continue to contract, more and more slowly, and it
will eventually fade from view.

This is also the reason that some astronomers consider
Brown Dwarfs in the Milky Way and other galaxies as an
important component of the "dark matter' whose presence
IS infered from other indirect measurements but has never
been directly observed.

It is assumed that the mass limit that separates nuclear-
burning stars and slowly contracting Brown Dwarfs is at
about 90 times the mass of the giant planet Jupiter, or 8
percent of that of the Sun.
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A Faint and Lonely Brown Dwarf in the Solar Vicinity
Information from the European Southern Observatory
ESO Press Release 07/9728 April 1997

KELU-1: a great opportunity for Brown Dwarf studies

Assuming that KELU-1 is identical to other known Brown
Dwarfs, its measured characteristics indicate that it must be
located at a distance of only 10 parsecs, that is about 33
light-years, from the solar system. Its temperature is
obviously below 1700 degrees C (where TiO and VO
condense as dust grains [3] so that the spectral lines of
these molecules are no longer seen). Its mass can be no
more than 75 times that of Jupiter, or 6 percent of that of
the Sun.

During recent years, several Brown Dwarf candidates have
been de-masked as low-mass stars and only recently a few
Brown Dwarfs were identified in the Pleiades star cluster.
Those Brown Dwarfs are quite young and therefore
comparatively hotter and brighter.

Contrarily, KELU-1 is most probably somewhat older and its
unique location so close to us greatly facilitates future
iInvestigations. Moreover, it is not at all "disturbed' by the
presence of other objects in its immediate surroundings, as
this is the case for all other known objects of this type.
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A Faint and Lonely Brown Dwarf in the Solar Vicinity
Information from the European Southern Observatory
ESO Press Release 07/9728 April 1997

KELU-1: a great opportunity for Brown Dwarf studies
— Continued...

It will now be important to obtain accurate measurements of
KELU-1's parallax, that is, the small annual change of its
position in the sky that is caused by the Earth's motion
around the Sun and thus the viewing angle of an Earth-
based observer. This should be possible within the next
year.

Moreover, high resolution spectral investigations with large
telescope facilities, soon to include the ESO Very Large
Telescope at the Paranal observatory in northern Chile, will
now for the first time enable us to investigate the processes
that take place in the relatively cold upper layers of Brown
Dwarfs. For instance, the observed presence of lithium
shows that its atmosphere must be different from that of
low-mass stars.
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A Faint and Lonely Brown Dwarf in the Solar Vicinity
Information from the European Southern Observatory
ESO Press Release 07/9728 April 1997

KELU-1 and the Dark Matter’

From the fact that KELU-1 is so faint that it was barely
detectable on the ESO Schmidt plates, it is possible to
estimate that the total volume so far surveyed for this type
of objects by this research programme is rather small, only
about 23 cubic parsecs (800 cubic light-years). A further
consideration of the search statistics indicates that less
than 10 percent of the Brown Dwarfs present in the
surveyed volume would have been found. This translates
into a local density of about 0.4 such objects per cubic
parsec.

Although the mass density of Brown Dwarfs derived from
this estimate is insufficient to constitute all the "dark matter’
in the Milky Way Galaxy, it is consistent with the most
recent estimates of the local mass density, both observed
and as infered from dynamical considerations of the
motions of stars in the solar neighborhood.
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Notes:

[1] This is done by means of a so-called blink-comparator,
an optical device in which the two plates are placed. A
tilting mirror allows to view the same sky field alternately on
the two plates. Any celestial object that has changed its
position will appear to jump’ back and forth and can thus
be identified.

[2] A proper motion in the sky of 0.25 arcsec/year
corresponds to a transversal speed of about 12 km/sec if
the object is located at a distance of 10 parsec, or 32.6
light-years. The largest known proper motion of an object
outside the solar system is that of Barnard's Star at about
10 arcsec/year.

[3] For instance, as the mineral perovskite.
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Briton finds clues to rogue planet
Tim Radford, Science Editor
Guardian Unlimited

Friday October 8, 1999

A British astronomer believes he has detected a huge
rogue planet disturbing comets at the edge of the solar
system.

The object, far bigger than Jupiter, is at least 30,000 times
farther from the sun than earth is, and any space probe
would take thousands of years to get to it.

Though it is 10m times dimmer than the faintest star, John
Murray, of the Open university, said last night he believed
he had detected its influence, because of the way it sent
comets tumbling towards a near orbit round the sun.

Astronomers have speculated for decades about a
mysterious "planet X", a 10th member of the solar system.
But this disrupter of comets could never have been part of
the system originally, because it is so far from the sun. It
may have been captured in some way, acting as an
invisible disturber of the cosmic peace.
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Continued...

Three years ago Dr Murray began plotting the aphelion -
the position farthest from the sun - of a set of comets that
made rare visits and came from immense distances. He
was struck by a pronounced "bunching" from a particular
band of the heavens.

"The first thing | thought was: is there a big planet out
there, like Jupiter, with its own family of comets? | plotted
these things on a celestial sphere and they fell in a band,
more or less a straight line."

The chances of 13 comets all from the same region being a
coincidence, he calculated, was 1,700 to one. "Suddenly
there was the evidence that there was an object out there.”

Comets, leftover building blocks of the solar system, exist
as a cloud of slowly orbiting debris on its rim.
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A few are dislodged and fall towards the sun in orbits of
thousands of years. "What I'm suggesting is that this planet
IS going through this cloud all the time and is sending back
these comets, and that is why you get this alignment.”

Using only the circumstantial evidence of the comets, he
was able to calculate an orbit, a distance and a position for
the planet. Its motion is "retrograde” - it is travelling in the
opposite direction to the other planets - and its plane is at a
different angle.

His findings, first proposed three years ago, will finally be
published in the monthly notices of the Royal Astronomical
Society on Monday. Astronomers from the University of
Louisiana have separately come to the same conclusions
and will announce them to a meeting on the same day.

"Suddenly people are taking the idea a great deal more
seriously than they were the day before yesterday," said Dr
Murray. "If it really is there, where has it come from?"
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