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FOREWORD

MISSION: The mission of the
monthly Defense Intelligence Digest is
to provide all components of the
Department of Defense and other
United States agencics with timely
intelligence of wide professional in-

terest on significant developments
and trends in the military capabili-
ties and vuloerabilities of foreign
nations. Emphasis is placed pri-
marily on nations and forces within
the Comeaunist World.

WARNING: This publication is clas-
sified secret because it reflects intelli-
gence collection efforts of the United
States, and contains information af-
fecting the naronal defense of the
United States within the meaning of
the Espionage Laws, Title 18 11.5.C,,
Section 793 and Secton 794, Its
transmission or the revelation of its
contents In any manuer 10 an un-
authorized person is prohibited by
law. Although the publication is
marked “No Foreign Dissemination,”
certain  articles are releasable 10

foreign governments; however, such
release’is controlled by the Defense
[ntelligence Agency. o
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TOSEPH F. CARROLL
Lt General, USAT <
Director




MID-COURSE
CORRECTION

1. Astro-orientation system components:

1a. Propeliant supply.
1h. Optical-mechanical.
Tc. Electronic.

2. Phote-TV device. 3. Radiator for heat

4. Radiometer. 5. Instrument compartme
6. Chemical battery. 7. Antenna. 8. Con

9. Braking engine for course correction.
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LUNA 12
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HE Sovigt Union  achicved nulabls

successes in swwmanngd lunar explora-
toms during 1966. Five “*Luna” vehicles
were launched and, considering the flight
missions, ey also represent ‘a phase of
developmenl sequence leading to a manned
lunar exploration.

The first phase of the operation was
accomplished during 1958-60. At
least three of six direct-ascent lunar
probes—using ‘2 three-stage launch
systenr—probably were partially suc-
cessful:

o The first successful flight of w

spacecraft to the vicinity of the moon

was made by Lana 1.

¢ Luna 2 impacted the lunar surface.

& Luna 3 photographed the backside
of the moon.

After a2 32-month lull, the Soviets
initiated the second phase of the lunar
program with a foursstage launch
system using a parking orbit instead
ofthe three-stage direcr-ascent method.
FEleven lunar probes were attempted
between January 1963 and December
1865. Of these, only five vehicles—

Lunas4through8—reachedthevicinity
of the mwon, but none miet its wission
objectives completely. Not until 1966
did the Soviet Union attain any degrec
of 'success in the second phase of the
lunar program-—the soft landing and
lunar orbiting of instrumented pay-
loads.

Luna 9—first soft landing

The Soviets made the first soft
landing of an instrumented probe an
the moon with the Luna 9 on 3
February 1966. The landing was ac-
complished after a successful mid-
course correcuon on 1 February and
a braking maneuver on 3 February.
After the braking maneuver—and
just biefore touchdown—the Luna 9
payload was separated from the carrier
rocket. Its physical shape roughly
resembled a teardrop. It had a diam-
eter of approximately 24 inches, a
height of about 28 inches, and a
weight of about 220 pounds. An
onboard photographic system pro-
vided the :Soviets with three pano-
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made by Lyna 9 on 3 February 1966.

ramic, clossup views of the lunar

surface. Soviet scientists have drawn
the following conclusions about the
Tunar surface:

e There 1s no noticeable laver of
dust in the landing area.

e The surface is hard enough “to
bear the weight of 2 station.

o The surface in the landing area is
strewn with rocks and rock debris.
Many of the rocks ‘have dimensions
exceeding two centimeters. Some. of
the rocks appear 1o bc Hsitting™ on
pedestals.

The latter anormiy according to
the scientists, apparently is caused
by the action of solar wind and
micrometerorite bombardment of the
“sofrer” surface material beneath the
rocks. L

Also obtained were radiation in-
rensity nieasiements along the Luna 9
carth-moon  rajectory and on  the
tunar surface. Detected radiation on
the moon surface exeeeded by abowt
26 pereent that in “free” space along
the trajectory. Excess vadiation ac-
cording to the Soviets is caused by
two factors:

o The radioactivity of the lunar
surface.

26 ~Seerat

LUNA 9 payload (above) and vehicle (right), The
first soft landing of an instrumented probe was

er

o The secondary radi tion produced
by the bombardmént of the primary
cosmie radiation.

Luna 9 reportedly transmitced sig-
nals for a total of mg}u Hiours and fve
minates frora the mweon; it complétely
exhausted its pewer supply on 7
February 1966.

Luna 10

Luna 10 spacecraft, weighing 3,530
pounds, was launched frorm the Soviet

Union two months later. 1t wag the
first ruan-made satellite to orbit the
moon. The Luna 10 payload was
separated from the spacecraft afier a
terminal mancaver slowed the vehicle
sufficiently (o pcn.m its achieving
lunar orbit. The mv!oad weighed
340 paunds, according to the Soviets,
and carried mwnmum for studying:

o Theradiarion, mxcrometeqme, and
solar-plasma  environment in necar-
luna space. 2

» The ganung and infrared ¢missions
of the Junar surface.

e The magnetic ficld of the moan,

e Meteorite  streams  in 'cishmar
space.

An additional task of me b
during its remaining useful lifetime—
was to study the lunar gravitational
field o the basis of changes in the
orbital parameters.

Some ol the results of these investiga-
tions rejeased by the Scmeu indicate
that:

& The moon has a weak magneuc
field.

¢ The intensity of the nieon’s radia-
tion belt is 100,000 times léss than
that of the carth’s.

o Thére are nearly EOQ times @
DERITY. ﬂ’lict'()ﬂ}("lc()lllc.\ Ul the ‘HCUY!L .
of the moon as in interplanetary space,

e The total intensity of gamma
radiation from the lunar Ssuarface
exceeds by 1.5 w 2 times that of the
earth’s crust.

& About 90 percent of the detected
gatuna radiation of the hinar rocks
can be attributed ta the response of the
surface to bombardment by primary
cosmic radiation, while not meve than
10 percent of the detected gamma
radiation can be atrributed to the
natural decay of radicactive elements

Cin the lunar surface. The Soviets

have not published any results of the
infrared investigations of the lunar
surface.

M. V. Keldysh, president of the
USSR Academny of Science, stated
that Luna 10 did not have a photo-
graphic capability, The lunar probe
transmitted signals. for 538 days, after
which the power from its chewsical
hatieries was exhausted.

Luna 11 =

The Luna 11 probe was [aunched
on 24 August 1966 and entered lun
orbit on 27 August. The space »dndb

Defense l’htéi!igence Digest
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weighed 3,616 pounds including a
payvload of approximately 625 pounds.

| however, this was

ficld by studving the
’;ehicles’ orbital evo-
hution. S

not confirmed by the Sovicts. They
stated that the probe had a “main
purpose of testing the systems of an
artificial moon Sputnik and scientific
explorations in  ncar-lunar space.”
The degree of success
of the mission has not
been determined, but
it is evident from the
weight of the payload
that it contained ad-
ditional data-collec-
tion cquipment. This
has been substan-
tiated by a TASS
announcernent  that
the Lupa 11 con-
‘tained instruments:

e For the study of
ganma and X-rays
emitted by the lunar
surface for determin-
ing more exactly the
chermical composition
of the surface.

e To measure the
moon’s gravitational

e To record the
concentration of me-
teoric  streams and -
the intensity of hard
corpuscular radiation
near the moen.

Luna 12

The third success-
ful probe was achieved
by Luna 12. It was
launched on 22 Octo-
ber 1266 and entered
a lunar orbit on 25
October. Based on
the subsequent sue-
cess of Luna 12, it ey
may have been the first Soviet attempt
o establish a lunar probe with a
photographic wission, Luna 12 re-
portedly also conducted basically the
same type of investigations as Luna 1.

According to Pravda, “One of the
tasks of chis station was the procure-
ment and transmissiva to the carth of
photographs of separate sections of the
lunar surface, made from a coni-
paratively close distance. It should be

.otcd that details hundreds of times

maller than those which can be scen

. October 1967

oun the best photos taken from earth
are visible.” Each picture is comprised
of 1,100 lines—about twice the number
used on conventional television. Pic-
tures were taken with & special
phototelevision device as the space-
craft orbited within 100 kilorneters of
the lunar surface. If the Luna 12
photos are of good quality, they may
provide the Soviets with sufficient

LUNA 9 payload shown on mooa surEuce,/‘LE’f

detail for choosing landing sites for a
manned lunar landing.

Luna 13

Luna 13, equipped with a variety of
apparatus, including a phototelevision
device similar to that on Luna 9 was
launched on 21 December 1966, It
soft landed on the moon on 24 Decem-
ber. The estimated weight of the Luna

13 payload is about 300 pounds. It
transmitted results of its investigations
for about 5 days and apparently was
completely successful in its mission.
A mirror in the photosystem of the
Lunar craft was rotated 300 degrees
about a vertical axis for a panorantic
view of the surface. Luna 13 pictures
confirmed Luna 9 data—that there
is no thick dust layer on the moon.

Luna 13 also car-
ried ecquipment to
determine the firm-
ness and density. of
the surface. A meas-
ured explosive charge
drove a probe into
the lunar crust, and
the depth it pene- °
trated measured the
load-bearing capabil-
ity of the surface. A
radiation densitome-
ter was used for an
accurate determina-
tion of the density of
the lunar surface in
the area of the land-
ing. These two de-
vices, installed on
long telescoping
booms, were deployed
after the capsule
landed on the surface.
Anocther device, which
the Soviets called 2
“dynamograph,” was
installed in the Luna
13 capsule for meas-
uring the impact de-
celeration  during
landing.

Design philosophy

Analysis of availa--
ble data yields an
insight into the over-
all Soviet design phi-
losophy of lunar ve-
hicles. Two factors
arc apparent:

e The Sovicts establish one basic
design for a variety of missions. There-
fore, only minor modifications are
required from one mission to the next.
This provides the flexibility required
to use the same spacecraft hardware
on different missions, and permits
similat mission profiles to be used for
soft landing or orbiting.

® The first successful payload of a
given serics {cither sofl landing or
orbiting) had a less sophisticated
mission than its successors. This hds

—Seeret— 97
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been evident from the Luna 9 and
13 payloads and from the Luna 10,
11, and 12. The Soviets appear to
emphasize the operational aspests of
carly missions, with only a minor
scientific data return. Once the feasi-
bility of the operation is proved on the
carly nissions, subsequent inissions
are modified to permit sophisticated
scientific investigations.

> systems used for the current
phase of unmanned lunar exploration
arc probably adequate for a variety
of future missions. Lunar surface
analytical, seismographic, and micro-

LUNA 10 was first l'naumadc»tniz'lm# to orbit

meteorite detection equipment may
replace or supplement the photo-
facsimile equipment on future soft-
landing craft, as has been cvidenced
by the inclusion of lunar surface
studies on Luna 13; however, weight
limitations {maximum estimated to
be about 300 pounds) probably pre-
vent the inclusion of all these experi-
wents on the same spacecraft. =
‘Weight analysis of the Luna 10
spacecraft indicates that the payload:

the moon. The spacecraft weighed 3,5301b J&r” growth potential is about 500 to 600

28 Seeret

pounds, How much of this potential
was used on the Luna 11 and 12
orbiting vehicles is not known. How-
ever, there are indications that the
payload was not separated from the
spacecraft on those two missions as it
was on Luna 10. The total weight on
cach of the last two missions is
c‘iﬁmat%d to be 500" pounds.
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