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Conquer Low Temperatures

Although absolute zero never can be reached, scien-
tists have pushed the temperature to within 15 ten-thousandths
of a degree above the lowest limit.

By ALLEN LONG

» EVEN IN all this summer heat, you
probably shiver at the thought of such chilly
temperatures as 20 degrees below zero. But
to scientists who, with modern machines,
have pushed the temperature within a frac-
tion of absolute zero, a mere minus 20 de-
grees is hot.

Absolute zero, you may recall from your
school days is the rock bottom of tempera-
ture scales. Bitter arctic weather may drop
the thermometer to minus 70 degrees Fahr-
enheit. Absolute zero is about six and a
half times colder, numerically speaking.

According to the classical definition, no
heat remains at absolute zero. But actually
scientists believe that some heat does exist
at that temperature. Heat causes molecules
of a substance to vibrate. The hotter the
substance is, the more agitated its mole-
cules become.

As a rule, when the molecules reach a cer-
tain degree of agitation, the substance melts.
When they reach another degree, the sub-
stance shoots some of its molecules off, like
steam evaporating from water.

Scientists have observed substances at ex-
tremely low temperatures. They now be-
lieve it quite likely that a substance’s mole-
cules would vibrate at absolute zero al-
though, according to the classical definition,
no molecular motion should exist.

Unobtainable Temperature

But scientists never will be able to demon-
strate that the molecules are still in motion
after a substance has been cooled to abso-
lute zero. That is because a basic law of
heat theory says the absolute temperature
never can be reached.

With such devices as the Collins Helium
Cryostat and powerful electromagnets,
scientists can push the temperature almost
to absolute zero, but the closer they come to
their goal, the harder it is for them to go
farther on down.

The Collins Helium Cryostat is one of
the refrigerating machines that made very
low temperatures available in many labora-
tories which could not afford former re-
frigerating equipment.

Named after its designer, Dr. Samuel C.
Collins of the Massachusetts Institute of
Technology, the machine will condense and
chill helium to temperatures within one or
two degrees Kelvin of absolute zero. In
part it uses helium as “steam” to operate
a piston-driven motor. The moving parts
are oiled with gaseous helium because ordi-

nary oil would freeze at those temperatures.

The Kelvin scale offers a convenient way
to express temperatures. The zero of the
Kelvin scale is absolute zero. On the Centi-
grade scale, however, the zero mark repre-
sents the point at which water freezes. On
the Fahrenheit scale, zero represents the
lowest temperature that Gabriel D. Fahr-
enheit could obtain by mixing sea-salt and
ice.

Success in liquefying oxygen in 1877 pro-
vided the stimulus which drove scientists to
seek the liquefaction of other gases such as
nitrogen and hydrogen.

As time wore on, the atomic theory was
proposed and scientists began wanting to
reach low temperatures so they could study
the behavior of matter in that unexplored
area of physics.

At present, the record low temperature
unofficially is held by Dr. Dirk DeKlerk,
formerly of the Kamerlingh-Onnes Labora-
tory at the University of Leiden in Holland.
He was assisted by Prof. C. J. Gorter and
M. J. Steenland.

Dr. DeKlerk, now working in the cryo-
genics (low temperature) laboratories at
the National Bureau of Standards, suc-
ceeded in reaching a temperature of only 15
ten-thousandths of a Kelvin degree.

He obtained that temperature by using
adiabatic demagnetization, a process pre-
viously tried by other men. A paramag-
netic salt was chilled by conventional super-
cooling processes until it was within a de-
gree or so of absolute zero. Then it was
placed in the field of a powerful electro-
magnet.

When the magnet was turned on, its
strong field “established order in the mole-
cules of the substance,” he explained. That
literally squeezed heat out of it.

After the heat had been carried away by
the refrigerating system, the magnet was
turned off and the low temperature had
been reached. Dr. DeKlerk says some day
the temperature probably will be pushed
even lower.

Although the National Bureau of Stand-
ards low-temperature research workers
would like to set an even lower record, at
present that is not their goal. Currently
they are searching for better ways to meas-
ure the extremely low temperatures, since
mercury, alcohol and gas thermometers are
unsatisfactory at those temperatures.

PLUNGING TEMPERATURES—Dr. R. P. Hudson makes a final adjust-

ment of the liquid bhelium bath attached to the National Bureau of Stand-

ards’ new “gallows.” The apparatus, which contains a salt of chrome alum,

will be swung into the field of an electromagnet for chilling to temperatures

near absolute zero. Dr. D. DeKlerk prepares to measure the temperature
of the substance.
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The layman probably asks himself occa-
sionally why scientists work so hard on
something for which no immediate applica-
tion is seen. The answer, of course, is that
future undreamed-of applications may come
along.

Some day rocket ships will be exposed to
temperatures in the realm of absolute zero
when they penetrate space. And if you are
a passenger aboard that ship, you probably
will be glad to know that the design engi-
neers knew the rocket ship’s metal body
would work properly out there where it
would be disastrous for something to go
wrong.

Strange Reactions

As various substances were chilled to
temperatures closer to absolute zero, they
sometimes acted strangely. Helium gas
became liquid at 4.2 degrees Kelvin, and
it acted just like violently boiling water.

But when the temperature was lowered
to 2.19 degrees Kelvin, a strange transfig-
uration came across the turbulent surface
of the liquid. The surface became as smooth
as glass. And then helium went haywire.

Defying gravity, it climbed up walls of
the vessel holding it. It seeped through
microscopic cracks in its container as if they
were open doorways. If a test tube was
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thrust into it, the helium would climb into
the test tube and fill it to a level equal to
that in the container. If the test tube was
removed, the helium climbed back out.

Scientists saw that was a new and dis-
tinct state of helium which had not been
predicted. They called it “Helium II,” and
they called the turbulent, boiling liquid
“Helium 1.” They called the strange grav-
ity-defying flow of Helium II “superfluid-
ity” because no apparent friction existed in
the liquid.

Nor was helium the only substance that
reacted strangely in the realm of absolute
zero. Other materials astonished scientists
by displaying some odd characteristics of
their own.

When some metals were placed in liquid
helium, an electric current induced in a
closed ring of the frigid metal continued to
flow for hours, even days, without stopping
after the current source had been removed.

The apparent lack of electrical resistance
violated all the rules for current flow at
usual temperatures. Under normal condi-
tions, current induced in a closed ring of
metal stops almost instantly when the source
is removed.

Scientists call that condition “supercon-
ductivity.” They hope to find a practical
use for it sometime in the future.
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Do’s and Dont's for Polio

» IF POLIO, short for poliomyelitis, or in-
fantile paralysis, is in your community,
here are some do’s and don’ts suggested by
the National Foundation for Infantile Pa-
ralysis:

1. Do let the children continue to play
and be with their usual companions. They
have already been exposed to whatever
polio virus may be in that group and may
have developed immunity to it.

2. Do teach the children to scrub their
hands before putting food in their mouths.

3. Do see that the children never use any-
body else’s towels, wash cloths, or dirty
drinking glasses, dishes and tableware.

4. Do follow your doctor’s advice about
nose and throat operations, teeth extrac-
tions and inoculations during polio season.

5. Do watch for signs of polio, such as
headache, fever, sore throat, upset stomach,
tenderness and stiffness of back and neck.

6. Do call the doctor at once if such symp-
toms develop and put the patient to bed
away from other members of the family.

7. Don’t let the children mingle with
strangers, especially in crowds, or go into
homes outside their own circle. There are
three different viruses that cause polio.
Your children’s group may be immune to
one. Strangers carry another to which they
are not immune. Being immune or having
immunity means protection.

8. Don’t let the children become tired or
chilled. Overtired or chilled bodies are less
able to fight off polio.

9. Don’t take the children away from
your home community without good cause.
Polio time is the time to stay at home and
keep with everyday companions.

If polio strikes your home, have confi-
dence in your doctor. Call him early. The
earlier the care, the better the chances for
complete recovery. The child who gets
polio has a better than even chance to re-
cover without paralysis.

For more information or help, including
financial help, get in touch with your local
chapter of the National Foundation for In-
fantile Paralysis.
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MEDICINE
Zirconium Ointment
Is Poison Ivy Remedy

» HERE IS good news for poison ivy vic-
tims: Now you can get the anti-poison ivy
chemical, zirconium, in an ointment with
the itch-relieving anti-histamine, Pyribenza-
mine. (See SNL, Aug. 25, 1951, p. 115.)

This combination, made by Ciba Pharma-
ceutical Products, is now on the market,
and you will not need a prescription to get
it from your drug store.

The zirconium in the ointment neutral-
izes the poison ivy poison, which is an oily
material called urushiol.
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SENSATIONAL OPTICAL BARGAINS

Your Chance to Own a Truly
Fine Precision Instrument

IMPORTED

200 POWER

MICROSCOPE

PERFORMANCE EQUALS
$50 to $75 INSTRUMENT

Amazing optical qualities, fine fo-
cusing, superb definition, clarity!
Serviceable construction . . . the
greatest microscope bargain on the
market !

Try it for 10 days . . .

Postpaid

1 Ocular, 1 Ob-

if you are jective Lens,

not completely satisfied, your money Rack & Pinion

Focusing Re-
volving Disc —
Light Adjusta-
Hdwd. case included, no extra cost. ble Mirror

Stock #70,000-Q........... ...$12.50 Postpald

MAKE YOUR OWN
ASTRONOMICAL TELESCOPE

Build a telescope worth up_to
$600. Our kits include: PYREX
MIRls?.é)R BLANK — PLATE

ONAL — LENSES
I F. L. EYEPIECE — MAGNI-
3 FYING LENS. Order Kit ac-
747\ cording to mirror dia. desired:
H Stock # Slze Pstpd. Price
gt 70,008-Q alyy” $ 7.00
v 70,004-Q 34 11.00
70,005-Q 8” 18.00
70,008-Q 10” 28.00
70,007-Q 121457 49.00

— OU1R 1<%
Full Grown Performance in a Useful

IMPORTED

80 Power
BABY MICROSCOPE
ONLY 5” HIGH Just

Students, beginners, or full- s4oo
fledged lab-men will find plenty

of use for this little gem. Easily Postpaid

carried. Make minute inspections: plant and animal
life, materials, metals, etc. —it gives astounding,
sharp definition! Good optical qualities, hinged base
for inclined, easy viewing, easy-to-use pinion focusing.
Circular stage, revolving disc-light adjustable mirror.
A real buy! 10-day refund privilege.

Stock #50,000-Q............... $4.00 P id
POCKET MICROSCOPE Adj. to 20, 40, 60 power!
Stock #30,0005-Q.............. $2.956 Postpaid

IMPORTED 20 POWER TELESCOPE

Light as a feather, easy to hold, easy to focus.
Sturdy aluminum construction. A perfect pre-
cision instrument for long distance spotting.
Compact size makes it practical to take on vaca-
tion trips—for viewing outdoor or indoor sports.
Precision machined threaded fittings throughout.
Weighs 714 ounces; 6 % ” closed length, 15% ”
open length. Achromatic objective lens low re-
flection coated.

Stock No. 50,006-Q......... $8.95 Postpaid

IMPORTED BINOCULAR BARGAINS

We have a complete range of fine quality, im-
ported Binoculars for sale at bargain prices.
These instruments have been expertly checked
for collimation and mechanical efficiency. They
xitrg éull‘lé"guaranteed. White for FREE CATA-

SIMPLE LENS KITS! Kits include plainly written
illustrated booklet showing how you can build lots of
optical items. Use these lenses in experimental optics,
building TELESCOPES, low power Microscopes, etc.
Stock #2-Q—10 lenses $ 1.00 Postpaid
Stock #5-Q—45 lenses. $ 5.00 Postpaid
Stock #10-Q—80 lenses $10.00 Postpaid
We Have Literally Millions of WAR SURPLUS
LENSES AND PRISMS FOR SALE AT BAR-
GAIN PRICES. Write for Catalog “Q'—FREE!
Order by stock No. Send Check or M.O.
Satisfaction Guaranteed!

EDMUND SCIENTIFIC CORP.
BARRINGTON, NEW JERSEY




