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The Things in Space

Bits of matter, bursts of energy have been detected in
space by United States and Russian space probes. Radiation
that could endanger astronauts has been discovered.

» EMPTY INTERPLANETARY SPACE
“ain’t necessarily so.” There are things
out there.

Bits of matter. Bursts of energy. And
great patterns of force—magnetic, gravita-
tional and electric. With satellites, scientists
are learning more about these phenomena.

Millions upon millions have been spent
on satellites and little by little scientists
are learning about the dangers astronauts
will meet in the gaps between the planets.

These gaps seem to contain very dilute
gases, their atoms very widely spaced.
Scientists think these gases are primarily
hydrogen. But space also contains great
energy that cannot be accounted for by
the normal motion of the gases.

This energy is radiation that, in quantity,
could kill an unprotected spaceman. Some
of the radiation is cosmic radiation that
can penetrate 17 feet of lead. It is thought
to originate mostly from outside the solar
system. Some cosmic rays, however, come
from our sun.

Other types of radiaton stream from the
sun too. This radiation is not as “hard”—
the scientist’ word for penetrating—as
cosmic radiation.

“Soft” light and heat rays are produced
at a fairly constant level. More erratically,
the sun produces ultraviolet radiation, some
of the shorter waves of which come
through the earth’s atmosphere and cause
sunburn.

Ultraviolet Can Alter Gases

In space, the ultraviolet rays are abundant
enough to alter interplanetary gases. Ultra-
violet rays ionize the gases, knock out their
atoms’ electrons so that the atoms are short
on electrons.

Thus normally neutral atoms are
changed into electrically charged ones.
Usually, charged atoms would attract and
collect their lost electrons until they be-
came neutral again, but the gases in space
are so dilute that the atoms and electrons
are too far apart to do this. So the atoms
remain charged.

A fully ionized gas is called plasma.
Plasma is like no other gas state because
it conducts electricity and is influenced by
magnetic fields. Under certain conditions a
plasma can disrupt radio communications
between a space vehicle and the earth.

The sun also radiates radio waves and
charged particles.

. lonized gas or plasma is attracted by the
sun’s gravity. This gravity keeps the plasma
from escaping into interstellar space and
also pulls interstellar gases into the solar
system. Most of these gases, however,
originally were spewed from the sun in
occasional solar eruptions. Some of the

gases may also come from the sun in a
constant process somewhat like evaporation.

Besides gravity, solar radiation pressure
may also influence the distribution of the
gases. Many carth satellites, particularly the
balloon-like Echo, have had their paths
shifted by the faint but steady pressure of
this radiation.

This pressure is only one-fiftieth of an
ounce on Echo, yet each day it pushes the
satellite 3.5 miles closed to the earth.

Near earth, and presumably near other
planets with an atmosphere, ultraviolet and
X-rays from the sun ionize the outer
atmosphere. That is why the earth’s upper
atmosphere is called the ionosphere. The
solar radiation cannot penetrate very
deeply into the atmosphere, thus the iono-
sphere creates an insulating blanket be-
tween the more fully ionized interplanetary
plasma and the lower atmosphere.

The density of the atmosphere varies at
upper altitudes in harmony with the rota-
tion of the sun, an American scientist
learned from the Russian satellite Sputnik
IL

Dr. Luigi G. Jacchia of the Smithsonian
Astrophysical Observatory made this dis-
covery by studying the air drag that
showed up in tracking data from the
Russian moon and confirmed the data with
America’s grapefruit sized Vanguard I

The drag, Dr. Jacchia found, has a 27-

day pattern. The sun has a 27-day rotation.

Thus, scientists now believe that when an
active region of the sun faces the earth,
radiation increases and heats the earth’s
otter atmosphere. This heating causes an
expansion that carries more atmosphere up
to the area of the satellite and therefore
exerts more drag on it

But the radiation in space affects the area
of the earth in still another way:

Satellites Explorer I and Explorer III re-
vealed that the earth is surrounded by
trapped radiation. Dr. James A. Van
Allen, the State University of Iowa pro-
fessor in charge of instrumentation for these
satellites, concludes from Geiger counter
readings in the satellites that the radiation
consists of charged particles restrained by
the earth’s magnetic field. Explorer IV con-
firmed this.

The United States also exploded three
small atomic bombs high above the earth.
This “Argus Experiment” injected high-
energy electrons into the earth’s magnetic
field and thus created artificial radiation
belts.

Probes Show Radiation Zones

In late 1958 and early 1959, space probes
such as Pioneers III and IV and Mechta
showed that the belt of radiation had an
inner zone and outer zone, separated by a
less intense area. The probes showed the
radiation in the belt was stronger and more
dangerous to astronauts than was radiation
in space and that the radiation in the
inner zone remained about the same while

GRAPEFRUIT SHOT—Engineers install a sphere atop the third stage of
a Vanguard test rocket. The Vanguard satellite bas provided a wealth of
data on the earth, atmosphere and space.
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th. outer zone showed great fluctuations,
probably connected with solar activity.

The earth’s radiation belt may be the
greatest radiation danger an astronaut will
face. But he could also be harmed if he
skould be in space when the sun bursts with
solar flares.

Pioneer IV in March, 1959, showed the
erergy particles of the earth’s outer radia-
tion bclt increased after solar disturbances.
Other satellite and probe data showed con-
nections between these activities and visible
auroras.

Besides the magnetic and gravitational
forces and the streams of plasma and radia-
tion, interplanetary space also has meteors
that can puncture satellites and space
probes.

Meteors may be great masses of several
hundred tons or, much more commonly,
tiny specks that would merely sandblast a
satellite or probe. If one of the big ones,
like those that caused giant craters in Ari-
zona and northern Siberia, should strike
New York at a meteoric speed of many
miles a second, the resulting blast waves
would destroy the city as suddenly and cer-
tainly as a nuclear bomb. Luckily, large
meteors are very rare.

Meteors that reach the earth’s surface are
called meteorites. Wholly metallic meteor-
ites, called siderites, are chiefly an iron-
nickel alloy. Some meteorites are composed
of silicates and metal; these are called
sideriolites. Meteorites composed almost en-
tirely of silicates are called aerolites.

When meteors from space hit the earth’s
atmosphere, they become “shooting stars”
heated to incandescence by friction with the
air. Meteors that are very fast moving are
believed to come from interstellar space, but
scientists know very little more about them
than that.

Some of the slower ones seem to be in the
orbits of comets.

If a spherical vehicle with a one yard
diameter and one-quarter inch ‘thick skin
were sent into space, some scientists think
the mean average time between punctures
might be 150,000 years. Other scientists
calculate the mean average as short as 300
years.
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PHYSICS
Electron Accelerator
Will Be Built for NBS

» A $1,700,000 accelerator that can hurl an
intense beam of electrons at speeds close to
the velocity of light with a very high pre-
cision will be built for the National Bureau
of Standards in Washington, D. C. The
intense source of electrons will provide the
NBS with greatly advanced research and
engineering capabilities.

The new linear electron accelerator, or
Linac, will be 100,000 times more powerful
than existing NBS high energy equipment.
Measuring 100 feet in length, Linac will
produce electron beams with peak energies
up to 150,000,000 electron volts and power
outputs of 40 kilowatts or more. It will be
built by the High Voltage Engineering Cor-
poration, Burlington, Mass.

o Science News Letter, 78:283 October 29, 1960

Science News LETTER for October 29, 1960

CHRISTMAS IS COMING!

GIVE POLYCUBE. NEW mathe-
matical puzzle cube of walnut and
maple that’s sure to captivate all.
With instructions and gift card.

GIVE TANGRAM. Ancient puzzle.
Deceptively simple. White maple
in veneer case. Delights all ages.
With instructions and gift card.
$2 ppd.

$2 ppd.

BOTH FOR $3.75 ppd.
POLYFINISH CORPORATION, Dept. S4, Box 131, Brooklyn 26, New York

4” DIAMETER MAGNIFIER $1.00 pp.
LENS: EXTRA STRONG AND POWERFUL

A terrific value! Use this lens as
¢hss. spothzht

to have uound
tions. Helps old e to
again. Made in U. Our. price
only $1.00 p.p. You’d ordinarily
y_much more!_Order today.
Sc(entmc & Lad Apparatus
61-L Reade 8t., N.Y. 7, N.Y.

UNITRON'S Model MSA

makes teaching easnerl
learning faster:

HARRY ROSS

Here is a teaching microscope with
built-in features to aid the instructor
and student, yet priced for school
budgets.

e Inclined prismatic eyepiece
rotates 360° permitting two
students or teacher and student
to share the instrument

Built-in low-voltage i
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system, fixed condensing lens
transformer convemenlly
housed in base . . . accessory
mirror included . . . cabinet
Substage condenser with aper-
ture iris diaphragm assures
correct and bnllunl illumination
at all powers . . . filter on swing-
out mount
Al metal construction with
durable black and chrome finish

Low positioned coarse and fine
focusing controls with protective
stops to prevent damage to
objectives or slides
o Three parfocai achromatic objec-
tives 4X, 10X, 40X : professional
quality with full numerical
aperture . . . triple nosepiece
..three eyepieces 5X, 10X, 15X
. . available magnifications —
20X, 40X, 50X, 60X, 100X,
150X, 200X, 400X, 600X

11-24 units — only $94.16  FREE 10-DAY TRIAL

._306°°

”?"os . Destination

INSTRUMENT COMPANY ¢ MICROSCOPE SALES DIV.

66 NEEDHAM ST, NEWTON HIGHLANDS 61, MASS

1 Please rush UNITRON's Microscope Catalog '
5-H-6

l Name l

1 |

b agoress 1

City. State 1

l-__—_—_—_—__—_-.

THIS HUGE 3x4 FEET WALL CHART
CONTAINS THE FOLLOWING UNBELIEVABLY VAST
AMOUNT OF INFORMATION CONCERNING EACH
OF THE 102 ELEMENTS

Periodic table (based on
atomic numbers)

Periodic table (based on
atomic weights)

Group and family

Name in_ English, Ger-
man, French and Rus-

te, discov-
nationahty
and atomic

erer,
Symboi

er
Amnzement of electrons
bt.s

Atomic weig]
Isotopes (993 in all)

(‘rystal.lme form and color
pecific gravity or density
Melunzt and boiling
in
Specxﬂc heat )
Heats of vaporization and

usio!
Heat conductivity
Electrical resistivity
Coefficient of thermal
expansion

Occurrence, preparation,
and uses
The radioactive elements
The Uranium-Radium
Series (4n 4 2)
’1he4Actm1um Series

The Thorium Series
n
The Neptunium Series
(4n 4+ 1)
Map showing production
U. S. A

Dlstnbuuon in earth
crust, in ocean, in
atmosphere, and in
human body

The Electrochemical
Heries

Flame and bhorax bead
tests

Mechanical properties of
principal metals

Critical constants for
gaseous elements

Alchemical symbols

Index to the elements

USED BY MORE THAN 1500 UNIVERSITIES
COLLEGES, HIGH SCHOOLS, AND INDUSTRIAL
LABORATORIES
$1.00 Postpaid

THE CHEMICAL ELEMENTS CO.
South Lancaster, Mass.




