method it has only been performed
successfully at Cornell because (1)
neutrons are difficult to detect and
(2) the electrons must come [rom an
accelerator with a high duty cvcle so
they arrive in long bursts of low in-
tensity (or else accidental events will
hide the actual neutron events).

The Cornell group (Peter Stein,
Morris Binkley, Robert McAllister,
Ashok Suri and William Woodward)
reports values for the square of the
neutron electric form lactor. Their re-
sults at F—2, 10.0 F-= 14.5
F-2 are, respectively, 0,0017 = 0.0070,
—0.0037 = 0.0141 and —0.0055 =+
0.0088. (The experiment is described
in Physical Review Letters, 28 Narch
1966.)

There is a disturbing blemish in the

and

simple picture of a neutron with zero
charge density distribution over all re-
oions, however. At extremely low mo-

mentum transfers

(in which thermal

neutrons interact with atomic elec-
trons) the electric form factor is not
1ET0.

Automated solar patrol

The first unit of a worldwide solar

patrol network that will attempt to

warn astronauts of solar-flare radia-

tion has been installed at the Manned

Spaceflight Center in Houston. The
instrument is a telescope that auto-
matically tracks the sun and takes
photographs at preset intervals, Visual
and remote-television observation are
also possible without disturbing the
camera. The completed network will
include similar telescopes at Carnar-
and Maui,

Hawaii: Guayamas, Mexico: Johannes

VoI Canberra, Australia:

burg, South Africa; and an unspecihed
location in Spain.

I'he H'It’\{tlllt'. desiened by Razdow
Laboratories of Newark, N. [., re
quires an operator's attention only at

sunrise to set the sun's celestial coir-

dinates l[or the day and to point the

instrument's “sun follower” at the sun.

Therealter, the system automatically

tracks the sun under control of a

servomechanism that responds 1o sig-

nals [rom the sun follower. Pictures

are taken by a

camera macde by the

Giannini  Scientiic  Corporation ol
Richmond, Va. The Giannini camera
can take 35-mm photographs at any
rate between one et second and one
NASA

[)L’illﬂ 1o use it at one [rame every ten

every 15 minutes. Initially

seconds. Each [rame contains a 15-mm
image ol the solar disc along with a

record of date and time.

Such series of photographs may

SOLAR PATROL TELESCOPE at NASA center in Houston
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(e finest
Radiomelric
Measurement
Equipment available

gll

REC.

LABORATORY/ RADIOMETRIC

RECEIVER
Operates as Dicke Radiometer or superhet
receiver for detection and measurement of

ultra low level signals buried in naise such
as radio astronomy, antenna pattern, RF
power and field intensity measurements.
Plug-in RF converters permit operation from
5 mc to 8 gc with sensitivity of 0.1
microvolts rms (2° Kelvin) with greater than

2:1 signal to noise ratio. Coaxial switch
included for time sharing synchronous de-
tection to wvirtually eliminate gain errors.
LR-102 — CA-2
RFE/IF LOCK-IN
MULTICEIVER AMPLIFIER

LR-102 RF/IF Multiceiver, a versatile oper-
ational and instructional instrument functions
as RF radiometer, IF radiometer or superhet
receiver by front panel interconnections to
existing equipments. Utilizes same RF plug-
in converters as LR-101 for measurement of
astronomical and atmospheric phenomena.
CA-2 Lock-In (Coherent) Amplifier provides
synchronous detection (phase sensitive am-
plification) of low level signals in conjunction
with LR-102 or other instruments.

o

£

RADIOMETRIC SYSTEM

Complete Dicke Radiometer 1 similar to
LR-101 ory |ocal
osciflators Jttenu-
ators. sily cus for i) low level
coherent signal measurement over broad
frequency range

Write for complete technical details.
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HIGH CAPACITY
HIGH QUALITY

NO.

FAT.

NO. 1402B

NO INSTALLATION

USE IT ANYWHERE

There is no need to bolt down the
base of the Weleh "Duo-Seal”
No. 1402B. Like all Welch Vacuum
Pumps, just set it on a firm, flat
surface and plug it in. It is ex-
tremely quiet and so vibration-
free that it will “stay-put”.

(Dreck t#ede

IMPORTANT FEATURES!

D Low ultimate pressure —
1 x 10°% mm Hg (torr)

High pumping speed —
140 liters/minute

Vented exhaust — eliminates
condensable vapors and need
for oil filters or separators

Quiet, vibration-free operation

Compact, rugged design —
19%" x 11%" x 15%" high

Air-cooled

B 8 1 0 o | W

Long life...trouble-free operation
«++low maintenance

Belt guard (optional)

The Welch line of vacuum pumps cover
a complete range of capacities from
21 to B, 400 liters per minute and ulti-
mates from2 x 10~2mm Hg (torr) down
to 1 x1072 mm Hg (torr) or better.

T~

SEND FOR THE NEW,
CONDENSED "DUO-
SEAL" CATALOG .
TODAY! |
It contains photos,
descriptions, per-
formance curves
dimensions an
prices of all pumps.

SINCE
1880

THE WELCH SCIENTIFIC COMPANY

loremosl manufacturers of scientific equipment
7346 N. Linder Ave., Skokie. 11, 60076

¥ 1966 = PHYSICS TODAY

vield clues to how to predict solar
i|.1|¢-\ and the outhursts of particulate
racdiation associated with them, I the
flares turn out to be |m'|iir1;:|al:-. Moot
andings and other manned interplan-
etary Mlights can then be scheduled
[or [Lorefree periods. I not, the pa
trol system can still  give  warnings
when it notices fares. Sinee the radia
tion takes more than hall an hour to

oet to the carth-moon region, people

L]
on the moon will have time o take
shelter and those who happen to be
caught in flight can take evasive ac-
tion, such as turning heavily shielded

tails foward the sun.

Fulure of space researc h

A review ol the United States space-

rescarch  program  and  recommenda
tions for the future bv the members
ol the National

."1]);1((' Science Board have been ]JLIIJ-

\Academy ol Sciences

lished in three volumes entitled Space
Researvcli: Diovections for the Fulure.
['he study began in the fall of 1964
when discussions between members of
the Board and members of the Na-
tional Aeronautics and Space admin-
istration sugeested that the time was
appropriate lor it. Plans were made
accordingly, and in the summer ol
1965 panels ol experts in various sub-
divisions ol the topic met for two
months of ntensive study at Woods
Hole, Mass.

recommendations are divided among

I'heir deliberations and
the three volumes ol the report ac-
cording to the lollowing scheme: vol-

ume 1, planetary and lunar explora-

? §

tion: volume 2, optical astronomy,

solar astronomy, radio and radar as-
tronomy, x-rav and gammaia-rayv astron-
omy, physics and geophyvsics: volume §,
rocketsatellite research, space research
and the university, biology, medicine
and physiology, role ol man in space
|l'\['.|](ll.

With

nimity" the report recommends NMars

“a surprising degree of una-

as the first-priority target in planetary
research, The planet rates so high he-
cause it is a field [or the study of all
three of what the Board calls “centril
problems™ ol planetary research: hiol-
ogy, seophysics and meteorology, and
(Mars one)
origin of the solar svstem. Remaining

rates “mildly” on this

members ol the system are ranked as

moon and Venus, two and
three; major planets, four; comets and
Mercury, six: Pluto,
seven; and dust, eight. The report
qualifies the priorities with a remark
that they are preliminary and subject
further debate

[ollows:

asteroids, fve;

to modification by
among scientists and the application
ol new data as acquired. The Board
recommended that during the next
ten years a shift of emphasis toward
the planets and away from the moon
begin and progress toward a roughly
equal expenditure on lunar and on
planetary exploration in the period
1970-85.

In about ten vears a large telescope
(about 800-cm should be
put in orbit around the earth. The
Board recommended that the instru-

diameter)

ment be capable of detecting radiation
between 80 millimicrons and aone mm.
Further recommendations for general
optical astronomy include two or more
orbiting telescopes of 100-cm or larger
diameter and the development of vari-
ous ancillary equipment for telescopes.
Specific proposals were also made re-
garding special equipment for solar
Asironomy.

If space astronomy is to fulfill its
potential. large and systematic support
should be given to ground-based as-
tronomy. Equipment should be ex-
tended to the limit of its observational
capabilities and |)r0\'i(1(‘(l in suflicient
amounts to attract enough people 1o
the science.

For long-wave radio astronomy the
report proposes a space radio tele
scope with an aperture about 20 km.
Work should be started now, and such
an instrument (with a range [rom
10 MHz to a few hundred kHz)
should be in use in about ten years.
Continued use ol satellites, rockets,
balloons, and ground-based equipment
Millimeter and [far
inlrared telescopes with apertures ol
about 30 m will be needed [or future
studies; they should be put in space
where they are free of terrestrial
Radar from the
sround. Voyager space probes and
be continued

wis  endorsed.

gravity. studies

lunar orbiters should
and extended.

In further recommendations the
Board supported continued engineer
ing development of satellites and
medical and bio-

rockets, endorsed



