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I. ROCKITS AND ARTIFICIAL BARTH SATELIITRS

Huin Problems in Cosmonautics Discussed by Soviet Sclentist

Prot' G. V. Petrovich has publlished an artlcle entitled "Basic Problens
alal

in Cosmonautics: in the off'icial organ ol the Academy of Sclences UJGR. The
following is the full text of that article.

' Today, when the firot stages in the development of rocket problems have
already been passed, when both intracontinental aid intercontinental rockets,
ag well as artificial Earth satellites, hauve been bullt, the question arises
. ag to what will the subsequent stapges in the growth of rocket engineering

be like and what paths will further development of cosmonautlico follow?

The achievement of three critical cosmic velocitles arc fundamental
landmarks in the development of cosmonautics . The first of these is n
circular velocity (around 8 kilometers per necond), which Ls the minimum
required t'or the creation of an artificial Earth satellite; the second
cosnic velocity is parabolic (around 11 kilometers per second), which is the
minimum required for eocaping the Earth and revolvin; as a satellite of
the sun, as an independent plunet, and, consequently, also for obtaining
the possibility of flight to other celestial bodies of our solar system;
the third cosmic velocity is hyperbolic (around 16.7 kilcometers per sccond),
which i{s the minimum necessary tc escape our solar system lorever and to
head for the stars.

By achieving velocities within the ramnje of approximately 8-11 kilometers
per second, a cosmic ship will remain an artificial Earth satellite and will
deoscribe an even greater elliptical orbit, the greater its velocity becomes.
The use of this energy reserve will enablca space ship to accomplish movement
around the Farth in an orbit, close to circular, locoted at varylng distances
from the Farth.

Achieving a veloucity In the range of approxinately 11.5-16.3 kilcmeters
per second, a space ship can make flights to different planets of our solar
syotem; the greater the velocity of the space ship, the more distant planets
it will be able to reach. Both the achievement of the [irat cosmic velocity
and of the other two critical cusmic velocities will be epochal In the history
of the development of mankind. It {s natural that the significance of ecach
of these events will be all the ;reater, the bi;.er the mass of the payload
to vhich the critical speed is imparted. The impartin: of critical velocities
: to a payload of only several hilcgrams has an imnediate symbolic significance
and speaks not only of an achievement ol science and engineering, but also
of the limitcd possibilities for conductin: the experiment.
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Thus, the path oi the Luture development ol cosmonuulley ls bhe strugsle
f'orr the rustery of greater possible velocitles for the reatesl posslble poy-
lond. Progress In thils strui:le will be determined b, the successes ol rocket
selence and englneering, thit s, 1t 1s possible only on the basls ol further
Lmprovement and development of rockely, rocket englnes, and ikt control
syslens.

To us, It seewms tlmely to organize the recordins by an officinl inter-
nutlonal orpan of the achilevements b the developinent of rocket engjineering
Iln the different countrles, Just as this Lo belny done in avintion. The
recorded [ndexes should be the speed of [light, tulkln; into accouvnt the
altitude and the mognltude of the paylond to which this speed ls impurted
for various clugses ol rockets (one-, two-, three-stosse, etc.) und artificial
Barth sutellites.

Peacerul competition of different countrles in the mastery ol cousmic
spuce would greatly stimuiate the developmen:. of cosmounautlies.

The mnin task is the turther developient of means of reachin; coswmie
space, thut {5, Lo develop the best rocket ships.

The une o! ratlonal layouts of rockets, scientil'ically substantiated
methods of construction, the most durable und light construction materluls,
nnd the creution of the wost luproved coulrol systemg, distin,uished lor
exceedingly hich prectclon and moderate welpht, will ianke 1t possible to
achieve successful results. The development of methods of computin,, the
most advanty, cous trajectories ol' the rocket in cosmlic space aud the render-
ing ol' these calculations tor concrete :iven conditiong {u extremely lmpor-

tant.

The volume of computatlion work necessar:) in developing a space chlp,
and especially for selectin: ratiomnl fliht trajectorics Is so vast thuat
cnly the use of high-speed electronic computers mokes this tusk practically

solvable.

The determining factor In accomplishing flights in cosmic space is the
level of development of rocket en inec. The veloc!it, achieved by a rocket,
in the firct fnstance, ic determined by the power characteristics of its
eni;ine. In contemporar, rocket enincs, chemicul eneryyy {6 used ns o gsource
ol power. Further inmprovement of thene ergines will rake LU pogsible ulti-
mately to use all, the potentialities of chemical scurces of ener;y, with
the ex!t velocity of the combustion product: close to 4,000 neters pe:r second.
Multisua,e rockets with such engines will be able to attain ail three cesmic
veluelities, even when startin, trom the barth, without additicnal refueling
ut urtificial satellites. The use of artificinl =arth satelljtes as an inter-
mediate landin; or refuelin, stetion mukes 8ll corners ol vur solur sjutem
accessible te munr, thus uaranteein; the ponsibility or flight of space ships

with . reat pujylouds.
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If' wve loke into account the possibility of creating artificial Earth
satellites ao intermedlate stutions equipped with fuel reserves and other
miterials' near various planets, for example, Venus and Margs, then it
Lecomes evident that rockets with enzines using chemical sources of enerpy
have already solved the problem of interplanetary comnunilcatlons.

liowever, the sreat distance of the planets, especlally the outer cnes,
from the Larth means that a very long time will be required to reach them
from the Barth, if the fllhts are to be made at velocities close to minimal.
For example, flight to the moon would take days, but a £1i-bt to llercury,
Venuy, and Mars would be counted In mouths; Seturn, inyears; und to the more
dlslunt planets, in decadec.

. Tllght to theoe celectlal bodies with the third criticul coumice valoa iy
(10.0 klloneters per sccond), ultimately, would chorten the length of £lipght
but utill, travel would take long enoush == a Llight Lo tars would tuke 2.3
wmontha; to Jupiter, 1.1 year; to Saturn, 2.5 yeurs; to Uranuy, 6.8 years;
to Neptune, around 13 years; and to Pluto, 19.2 years.

lureover, these flights could be made only during those rare moments
wher the planets would be in a position most advanta;eous for such fliights.
I we toke into account that the condition of the most advanta ‘eous return
to Zurth algo has to be considered, then the timetable ollowing flights to
the planets and the duration of the flihts will prove to be little suitoble
for practical purposes.

Theretore, after the first successful rllshts to the planets, the nced
will Llnevitably arise for interplanetury flights along trajectorles which
arc disadvantageous from the energy viewpoint, but ensure a more rapid aid
frequent communication with planets or their satellites. As o result,
there will be a critical need for developing rocket en;ines which, for
interplanetary tlights, use sources of energy more efficient than chemical
ones. By the time these engines are needed, they will be developed. It
is atlll tou early to Judge whether these engines will be of an atomic,
lon, or other type. Posoibly these engines will make use of solar eneryy
under conditions of rlight to the planets which are nearer to the Sun than
the tarth. On movin; away from the Sun for a distance of the Earth's orbit,
the efficilency of a solar rocket en:ine will vbviously be insufticient, even
vwith a high degree of efficiency of the transformers of solur energy into
the reactive force of the ejected mass. Rocket eng;ines using atomic enexrygy
are highly promising in principle. However, the use of such englnes will
be Jjustificd only in the caze where they ensurc higher specific thrusts thun
chemicul rocket enjires, and the specific weight ol the operatin: bvody must
not be so vmall as to reduce the efficiency of the en.ine. This makes jt
luiperative to create atomic engines with a temperature of the operating: body
higher than in chemicul rocket en;ines, that =, hisher than 3,000-4,00L°,
vhich entails considerable, although surmourtable difficulty.

CPYRGHT
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Radintions ol the reactor of un atomic en;ine make it diflicult to uce
1t for passenger rockebs, cinee the weihit ol the heavy protective shleld
substuntlially deprecletes the saln in speeille thrust. For the same reason,
It 1o dil'ficult to use utomle ernpelnes Loy the first stues ol the rocket
whilch foll to Sarth after the rocket 1g lau ched.

In cuch u cuse, the light should be muade fn such 4 way/ L0 @8 WO ensure
the fallin: of the [lrst stuges lute an agreed on zone, i such ls created
(lor example :n the ocean), or chemlcal englnes should be used lor these
ol en.

There is no doubt that (n tlie, ways will be Louud for usin; atomic
eneryy, ways which are free from the burdensome shortcomin;s of the nuclear
processes known and maslered by us.

Def'‘nite hopes are ussoclated with the idea of usln; lon Llows In
rocket en;ines, expressed for the first tiwe by K. B. Tslolkovskiy (cr.
Vestnik Vocdukhopluvanlya, St. Petersvur;, 1912, No y, p 8.). However,
such engines can operate only in vacuua and can develop only small thrusts
at large weights., Moreover, there are difi'lcultles invulved in the use of

an atomle reactor or solar radlation as a sourcve ol eneryy.

Much effort will be requlred for developln a scheme and creatin; a
much luproved englne capable of replucing the chemical rocket engine.

In the immediute l'uture, wll leasible problems ol cosmonautics will be
sulved oun the bagsis of chemical rocket englines.

It may be assumed that under condition of refuellm ol' a rocket ship
in f1ight, al'ter it reaches the t'lrst cosmic velocity and starts trom lts
orbit, t'uture three-sta e chemical rcckets with a startin; weight of several
huidred tons will be uble to develop a {light velocity of up to 27 kilometers
per sevond, with a payloud meusured In tcrs. Considering the possibility
ol' urgunizim; u refueling station near the kBarth at a higher orbit than the
one whichi corresponds tu the f'irst cosmic velocity, the speed ol the rocket
can be fncreased by unother three kiloumeters per second. Finally, the orgar-
ization o. long-distance {lirht of acceptuble duration can be made easier
by estavlishiing retueling ustationc at the place of the destinations (in
the form of artificial satellites of planets).

Our cuncept ¢l the nearest staes In the development of cocmonautics
are us foullows: The further luprovenent ol rockeus, their engines and

satellites of larger weighl and size aird carrying a wider ramge ot scientific
equipment. Let us recall that Sputnik I weighed 83.0 kilograms; ihe weight
ol the sc.entiric equipment, sources of power and the experimental anlmal
carried by Sputnik II was 508.3 Kilosrams; and the welipht ol Spuinik IITI wus
1,427 kilogroms. General prupress prompts us to suppose the temtency toward
urther increasin;; the weiht ol satellites.

L . CPYRGHT
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The lifetime of aun artiticlal Earth satellite will be all the longer
the higher Its orbit ls above the limits of the atmosphere, the laryer its
welght, and the more compact its form, since the lifetlme of a satellite is
reduced only by the air drag. Satellites whose orbits are located above
1,000 kilometers from the Earth's surface can be considered eternal. It is
expedient not to make the first satellites eternal, because observations of
their motion through the upper layers of the atmosphere are needed for study=
ing the structure of the atmosphere and the phenomena occurring in it. Sput-
nlk I existed for Y2 days, and during this time made about 1,400 revolution
' - around the Earth, covering a total distance of clouse to 60 million kilometers.
Its Initial values were as follows: time of revolution, one hour, 36.17
minutes; perigee, 228 kilometers; apogee, 947 kilometers. Sputnik II lasted
about 160 duys and made 2,370 revolutions around the Earth, covering more
than 100 milllon kilometers. TIts initial values conslsted of a period of
revolution of one hour, 43.75 minutes, a perigee of 225 kilometers, and an
apogee of 1,071 kilometers. Sputnik IIT has a revolution period of one
hour, 45.95 minutes. Wlith an apogee of 1,880 kilometers, its lifetime wlll
be longer than that of the t'irst two Sputniks.

In the near future, the perigee of the trajectory of artificial satel-
lites will be located at an altitude of more than 1,000 kilometers above
the Earth's surface as a result of which, the final stage of the carrier
rocket and the satellite will not return to Earth and may be used for the
constructlon of stations outside the Earth.

A a regult of the further develogment of rocket sclence and engineerg

ing, oriented satellites will appear which, as distinguished from the firs
unoriented satellites, will not revolve arbitrarily around theirown exes during

orbital flight. Autonomous solar or long-lustiig atomlc sources of energy
will be used widely on satellites. The developing of these means of energy
supply ol satellites requires immediate attention.

The effect of cosmic flight conditions on the vital activities of experi-
mental animals will be studied further. Flishts of rockets with dogs aud
scientiflc equlpment to altitudes of 100-200 kilometers and much higher have
been made systematically in the USSR for a number of years. Two dogs were
usually placed on board of each rocket, while the weight of scientific instru-
ments ranged from several hundred kilograms to several tons. The doss weve
placed in hermetically sealed, instrumented cabins, and then they were brought
back to the Eurth by parachute. Catapulting from various altitudes during
the descentof the rockets in the lowering of dogs placed in hermetically
sealed suits by parachutes was also practiced.

The flight of layka on Sputnik II was part of an integrated program
for studying the effect of prolonged {lights in rockets on the vital activity

of experimental animals.

Together with these investigations, systematic work must be conducted
for studying and ensuring safe rocket lights, not only for animals, but
also for man.

5 CPYRGHT
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The creation of passenger-carrying rockets and manned satellites is a
matter of the next few years. To accomplish this, it is necessary not only
to solve the problem of creating sufficiently powerful and erficient rockets,
capable of imparting high speed to heavy payloads; it 1s also necessary to
solve the specific problems which make flights on rockets safe for man. The
degree of reliability of operation of the rocket equipment must be raised
substantially.

On long-range rockets carrying a big paylocad, the thrust of the engines
is measured In hundreds of tons and the maximum useful capacity of the engine
installations in flight reaches tens of millions of horsepower, surpassing
the capacity of the most powerful hydroelectric power stations in the world.
If account is taken of the fact that in these superpowerful engines, subjected
to serious vibration and static loads, unusually high temperatures and con-
siderable gas pressures are combined with exceptional lightness of the instal-
lation, it will become clear what tremendous and painstaking work has to be
accomplished to achieve sufficiently safe, faultless operation of these engines.
The control systems in the entire rocket also have to be thoroughly worked out;
without them reliable operation cannot be achieved. Preliminary theoretical
and experimental, laboratory and test-etend work carried out with scrupulous
care and thoroughness on all elements of & rocket, as well as on the rocket
as a whole, ire essential for the successful accomplishment of the tasks of
safe rocket flight. Subsequent flight tests, conducted in accordance with
an extensive program should precede flights by man.

Nonfulfillment of these works, as a rule, leads to failures in attempts
to launch a big and complex rocket, regardless of the payload it carries.
Calculations based on a single success are not worthy of attention and if a
man is present on board the rocket, are not permissible.

All units and instruments guaranteeing the functioning of the human
organism in flight must work absolutely faultlessly. Particular attention
should be devoted to devising a system of safe landing of man after his
ascent on a rocket. The return of man to Earth should be made by rational
use of atmospheric drag. Evidently, a gliding descent will be the chief
means of landing cosmonauts, not only on Earth, but also on other planets
possessing a sufficiently dense atmosphere.

Gliders of minimum weight for landing the crew on the surface of a
planet will be a necessary fixture on many space ships and stations outside
the Earth.

The solution of the problem of safe flight on a rocket and the landing
of man orn Earth will make it possible to enter into the establishment of
manned satellites equipped with air-conditioning installations, supplies of
food and oxygen, and replacement crews. Regular communication will be main-
tained between the crew of satellites and the Earth for the transfer of equip-
mer.t, materials, and crew replacements. Flights from the Earth to satellites
should be effec*ted by rockets and the landing on Earth by gliding in the
atmosphere, using almost no fuel at all.

-6 - CPYRGHT
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Such an oriented manned Earth satellite with an independent energy re-
serve and a supply of fuel components could serve as an intermediate station
f'or passenger rockets intended for flights to the Moon and other planets.

‘This is how flying laboratories, observatories, and interplanetary sta-
tions will be established.

Let us point out that the establishing of fuel supplies outside the
Earth is possible by launching cargo rocket-tankers in trajectories around
the Earth. Possessing exact knowledge of the elements of the trajectory of
the cargo or treighter rockets, passenger rockets can find them and approach
them to refuel. In such a case, the creation of a station outside the Earth
as an oriented manned refueling base will not be necessary.

Simultaneously with the creation of heavy Earth satellites, automatically
guided rockets will be built for reaching the Moon and flying around it. These
rockets, supplied with scientific equipment, will make their extremely interest-
ing flights before manned Earth satellites are developed.

Recent investigations in the Soviet Union have significantly clarified
the problem of dynamics of rocket flight to the Moon (cf. V. A. Yegorov,
"On Certain Problems of Dynamics of Flight to the Moon", Uspekhi Fizicheskikh
Nauk, 1957, Vol 63, No l-a, pp 73-117). Various forms of trajectories ior
reachlng the Moon or flying around it have been studied and the necessary
minimum speeds of flight have been determined. Scientists have analyzed
possibilities of flying around the moon and returning to the Earth with a
sloping re-entry into the atmosphere, periodic flights around the Moon and
the Earth, the possibilities of using perturbations from the Moon for ac-
celerating the rocket without the expenditure of fuel during a flight from
the Earth to more distant celestial bodies and the capture of a rocket by
the Moon and converting it into a permanent satellite of the Moon. The
éxact initial data required for obtaining a trajectory of lunar flight have
also been determined.

The first flight by a rocket to the Moon will cpen up another glorious
page in the history of mankind, since it will signify the mastery of the
second critical cosmic velocity.

Just as the launching of the satellites is conducted in accordance with
a broad program, so ve should similarly expect a series of launchings of
"lunar" rockets. They will be equipped with diverse scientific instruments
and will solve a number of concrete problems of considerable importance.

Besides the very fact of a rocket reaching the Moon's surface, of great
interest will be the study of cosmic rays beyond the magnetic field of the
Earth, the meteorite hazard, and a number of other properties of outer space
at various distances from the Earth, reaching up to 400,000 kilometers.

CPYRGHT
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Ol' conslderable signif'icance will be the [lights around the Moon and
the return of' the rocket near the Earth, which will make it posslble to
obtain ima;es of the hemlsphere of the Moon which are not visible from the
Barth and to make a number of' other highly valuable investlgations, tor
example, the Influence of such a long flight, far removed from the Earth,
on the vital activities of experimental animals.

Flights of "lurar" rockets will testify to the maturity of rocket
englneering, lts readlness for flights to the nearest planets, Venus and
Mars. Indeed, the minimum required velocity [or rocket [light from EFarth
to these planets 1s only several hundred meters per second greater than
that velocity required for flight to the Moon; whereas, for a flight to the
Moon, this speed ls approximately 11.2 kilometers per second, the required
velocity for a flight to Venus is 11.5 kilometers per second, and to Mars,
it is 11.6 kilometers per second.

Naturally, fllghts to Venus and Mars have Lo be made along LraJjectories
passing sufliciently near to these planets, possibly for flying around them
and returning the rockets to the Earth and transmitting by radio information
accumulated during the flight in the memory devices on board the rockets.
For recovering the rockets, a somewhat higher velocity than indicated above
would have to be 1mparted.

The lirst flights to planets, just as to the Moon, will be made by auto-
matically guided unmanned cosmic rocket-explorer ships. Only after sufficient
data has been accumulated on the properties of outer space, the effect of
cosmic and short-wave radiations on living organism, the degree ot permissibility
of duration of prolonged weightlessness for the vital activity of an organism,
and after reliable protection of man from the meteorite hazard and the harmful
effect of the conditions of flight in outer space have been worked out will
a crev appear on board an asutomatically gulded cosmic rocket.

Evidently, mankind will twice observe landmarks of its remarkable task
in penetrating outer space; the first time, when automatically guided rockets
will attain considerable amltitudes and eventually acquire veloclties exceed-
ing all the critical cosmic velocities; and, the second time, when man will
appear on board automatically guided rockets which have achieve all these
altitudes and velocities.

Such are the I'undamental stages in the mastery of outer space, and
these stapges will have to be covered by us in the years to come.

The means of long-distonce radio communication of rocket ships with the
Earth, with stations outside the Earth, and between themszlves will also have
to be developed tor successful accomplishment of the tasks ¢{ cosmonautics.
Radlo communicetion has to insure the ;;uidance of rockets, telemeteriiy of
information from the rockets, including television, and also to serve as a
control of the trajectory of the rocket flight.

.8 - CPYRGHT

Approved For Release 1999/09/08 : CIA-RDP82-00141R000200270001-3




Approved For Release 1999/09/08 : CIA-RDP82-00141R000200270001-3
CPYRGHT CPYRGHT

And the development of apparptus for scilentific investigations on rocket
and artificial Earth satellites ghould not lag behind. It is necessary to
OmRGIYLl use of the richest pesgibilities of investigations of the Earth

and cosmic space which a
engineering.
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II. UPPER ATMOSPHERE

First Completec Soviet Report on Aswan Expedition for Observing Zodiacal
Light

V. G. Fesenkov, a foremost Soviet astronomer and leader of the
Academy of Sciences USSR expedition to Aswan, Egypt for observations of
Zodiacal light and optical properties of the atmosphere sums up his re-
port (a complete translation of which follows) on the expedition as
follows:

"Our expedition to Aswan, Egypt, included V. G. Fesenkov, Ye. V.
Pyaskovskaya-Fesenkova, N. B, Divari, V. M. Kazachevskiy, and P. N, Boyko.
Two Egyptian scienticis, Dr Adly Asaad and Dr Emara Saseda, also took part
in the work of the expedition. A vast program of observations was con-
ducted, including photometric, colorimetric, and photographic measurements
of zodiacal light with polaroid screens and interference filters. During
the daytime, systematic measurements of the distribution of brightness and
polarization of the sky were made. Solar halo phenomena were also studied.
The coefficient of transparency was determined regularly by direct and in-
direct methods developed by Ye. V. Pyaskovskaya-Fesenkova. Altogether,
nearly 30,000 separate determinations of brightness were made.

"The atmospheric conditions in Egypt near Aswan are remarkable for
thelr great optical stability. It wa: found that the transparency as
well as the degree of polarizetion are greater after mid-day, which is
quite contrary to the usual conditions.

"The theoretical discussion of observational data on zodiacal light
is rather complicated, as it was found nccessary to take into account the
so-called zodiacal twilight. It can be expected that new data, useful
for a better understanding of the true nature of this phenomenon, will
be derived after the completion of the above discussion.

"The work of the expediticn owes much of its success to the Egyptian
astronomers, especially the director of the Helwan Observatory, Professor
Samaha, and to the aid received from Egyptian authorities in Cairo and
Asvan,"

A full translation of the complete text of Fesenkov's report ("Ex-
pedition of the Academy of Sciences USSR to Aswan, Egypt for Observations
of Zodiacal Light and Optical Properties of the Atmosphere"), as it ap-
peared in the Astronomical Journal of the Academy of Sciences USSR, fol-
lows:

- 1C ~
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Inveptigntions of intermcdinte matter in our gnluxy and in the solar
syotem are of great scientific intercot. In purticular, the nature and
thie structure of interplanctary matter has o direct reolationship to the
peeullnrities of corpuscular strecums which are ejected by the Sun and
reach the Earth, and also to the otructure of the hiphest luyers of the
ntmocphere.  Actuully, it is impossible to cepurate the upper atmoopheric
laycrs themselves from the nearest interplanetary matter Lecause of tho
fuoct thut our atmosphere passes gradually into interplunctory aspace with-
ot any kind of disruption of contlnuity. By studying interplanctary
matter, it is possible also to arrive at a definite conclusion concerning
the cuaracter of the highest atmospheric layers which already are losing
sphericoal o; metry.

The scattering properties of interplanetary spoce are manifested in
the most evident form in the phenomena of so-called zodiacal 1. ght which
spreads along the zodiacal constellations of the celestinl sphere, chiefly
along the great circle of the ecliptic. However, in the middle latitudec,
the angle made by the ecliptic with the horizon is entirely diffcrent from
a right angle and, therefore, the conditions of visibility of zodiucal
light are not fully satisfactory. Consequently, as is known, zodiucal
light was well-known in Euroje only since 1680, when it was discovered
by J. D. Cassini, founder of the Paris Observatory. On the other hand,
in Egypt, this phenomena '~ well known since primitive times and was de-
picted by priests in the form of a triangle, straight or slightly in-
clined in relation to the horizontal line, Actually, only belov a geo-
graphic latitude of 2h°, and also further south, zodiacal light in certain
periods of the year is observed completely perpendicular to the horizon,
that 1s, under the best possible conditions at the slightest anpgular dis-
tance from the Sun, when it achieves greatest brilliancy. Moreover, ex-
tremely important is the circumstance that under the Tropic of Cancer, or
further south, during the same night, both branches east and west of the
zodiacal light may be observed, of course, at completely different angles
of inclination to the horizon. Thus, for example, in Aswan in October-
llovember the eastern zodiacal light is completely normal with the horizon
until sunrise, but the western zndiacal light, visible at night after
sunset, is very inclined. Sinmltaneous observations of both branches of
zodlacal light under such completely different conditions of visibility
have great impoitance. Both of these branches belong to one and the same
phenomenon and, therefore, ought to be completely identical, even though
they are represented by completely different results of various conditions
of visibility. It should be noted that, in fact, a certain integral ef-
fect depending on the simultaneous superposition of many sources of il-
lumination of the night sky is observed: the ionospheric component, de-
pending on the illumination of the ionosphere being in an electric state;
the integral brightness of the stars of our gallaxy; light dispersed in
our troposphere illuminating all of these sources of light; and, together
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sith tiew, Loe o' baeal LD Ot Weelfs If, in wddlblon, there s additionnl

belohtnens dopoaddn on the et of the bt hest atuoapaerie Layors,
then thls offcel dno dotoobs the obaervad sollaendl 1L a6 et ean ue dio-
tlumdoioed foon LU Horeove o, the oed bnenn of the sodlneal 1isht one
perved 4o v consbde ©nde dosccs denemils on the cene 1 condltlon of thie
Leopospucs . Waeoon e Leannpoaiines

on the b.sis of vhat has been oadd, it L cicoarr that true ontlines
and ddstelintlon of inlgatnes: Ln sodlacal 11, ht caunnot be attained with-
ont n knovled e of the coofficlent of transpaeney and indieatrieces of
geattering Ln tio Envth's ntuosphare w no vheles  The coefflclent of
transnarene; ean oe determined ot night, but this is not very canily done
and requires cpecinl instruiente., Indicatcices of ncattering, snother
Lmportant elenent in atuoepheric opties, can be acecomplisiied only under
dnyllgnt conditlons, vhen the brightness of the sky lo Actermined only
uy the angnla. distence from the Sun und by the zenith distance from the
point of thc sky Lelng observed, Thercforc, obecrvations of rodiucal
licht forr the posclibility of mulkilng 2 complete reduction of the ouserva-
tions also requ.es additional data ielated to the optical condition of
thie utmospherc .ilch shorld be detaimined dusing the aday vith the aid of
approp«iate apparatuc. Pouo thds, Lt Is nececsary to uave tvo obecerving
parties -- onc for ulght, und the other for duytine ouccrvations und
thelr beot pliccnent should he b a lutitude of no more thun Cho, that
is at the lutlitnde of Aswuun.

It shonld ulso Le neted thut in southern Egypt, atmospheric condi-
tions nre ncarly ideal; as e 1ule, clouds arc absent (occacionnlly there
are cli '+ clrmus clouds), and dust stoims rurely oceur. ilumidity is very
lov, ord ane bLidlghtness of the duy sky ic formed almost solcly by scatter-
in: - Ligtt by molecules of oir and fine dust. The nbsence of water
val. o5 in tie aiv over Aswvan manifests itcelf also in a so-called phe-
nomenon of w green :ay which may be ohsesved, as a rule, cach day during
sunrigse or sunset ond is distinguished by its very high intensity. In
addition, in the ubsence of clouds in the atmosphere, southern Egypt is
distinguished also Ly very high optical stability, whicih 1s very important
for the theorctical discussion of data obtained by observers. On account
of this, it is very desirable not to be limited only to minimolly neces-
sary observatione for discussion of observed data in relation to zodiacal
light but to formulate also a program of daytime observations related to
the optical properties of the atmosphere based on a very broad plon.

This ic even more desiroble, considering the fact that to this time
in Egypt, no observational works in the field of atmospheric optics vere
conducted and available specialists vere limited only to purely theoreti-
cal discussions, unconfirmed by factual data. On the basis of the ob-
servations mentioned in the program according to atmospheric optics,
problems having an independent intcrest were also included. According
to the facts mertioned above, the program ot work of the expedition of
the Acaldcmy of Sciences USSR included the following:
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1. The conduct of general photometry of godiacal light vith differ-
ant light fllters especially adapted for visual and photographic r.gions
of the apectium. This photometry should be sufficient for construecting
a system of fsophotes of todiacal light taken separately for different
moments of time in the course of several hours of ite visibility, right
up to the heginning of davn, or immediately at the conclusion of wwilight
and to a sufficient sinking of the sun beyond the horison. All photo-
metric determinations should be expressed in adsolute units, for example,
in the number of stars of fifth magnitude per square degree,

2. Determination of color of zodiacal light under these conditions.

3. Conduct of general photometry of the entire night sky, aleo in
abeolute unite. Appropriate odbservations can be conducted over very wide
intervals according to azimuth and cenith distance and should bve suffi-
cient for making a system of fsophotes of the entire celestial sphere for
each hour of time.

Lk, Bpecial attention is paid to so-called pseudotodiacal light, the
zodiacal band and the Qegenschein.

5. Determination of polarization at various points of rodiacal "‘ght
situated not only on its axis but also at various distances from the piane
of the ecliptic. The degree of polarizetion and the vector orientation of
polarization is found simultaneocusly.

6. Determination of the intensity of zodiacal light and adjacent
areas of the sky in separate eaission lines, especially in the S5577-
Angstrom line, in comparison with sdjacent areas of the continuous spec-
trum. Determination of the increase of emission in 4different parts of
zodiacal light.

T. Photographing of zodiacal light with any kind of a camers noted
for very high l{ght-gathering pover, for example, with a Sonar/Zeiss ob-
Jective lens., 7ne photographs obtained should be calidbrated with the aid
of an appropriate luminophore of known luminosity and should be suitadle
for photographic measurements.

On the other hand, the program of daytime observations vith respect
to optical properties of the Earth's atmosphere consisted of the follovwing:

1. Systematic determinations of indicatrices of scattering by means
of measurements of the brightness of the day sky at different points of
the solar almucantar,

2. Determination of the transparency of the atmosphere for separate
moments of time according to a rapid method developed by Ye. P. Pyaskovekaya-
Ferenkova.
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3. Determinatinn of the transparency of the atmosphere according
to Pruguer's method, and aleo according to the method of the solar aureole
MK Lam .

L. Investigation of the change of atmospheric transparency during
each given day.

9. Determination of the polaritation of the day eky at wvarious
points and 1% ~hange in epecified points, for exasple, inh the genith
during the day.

6. Finding numerical characteristics of optical stability of the
atmosphere, for example, in the genith during the day.

Preparation for the Expedition

On the basie of vhat we sald above, it {s evident that obeerva-
tions of gzodiacal light under the most favorable conditions should be con-
ducted easiest of all in the region of Asvan, Bgypt, and particularly
during October-November, vhen the morning todiacal light {e nearly exactly
situated perpendicular to the horizon, and the evening sodiacal light can
aloo be gseen very wvell. but ra‘her consideradbly inclined. Parallel ob-
servations can be made in the U38R ip the region of Alaa-Ata.

The Committee for the International Geophysical Year under the
chairmanship of Acsdemician I. P. Bardin approved my proposal in this con-
nection and petitioned the government to organite an expedition to Asvan,

, under my leadership. The decision of the government vas made on
May 1957. The staff of the expedition vas composed, in addition to
ayself, of the folloving persons:

Ye. V. Pysskovekaya-FPesenkova, Docter of Physicomathematical
Sciences, head of the Division of Atmospheric Optics of the Astrophysics
Institute, Academy of Sciences Kazakh 88R. To 4ate, she has taken per-
sonal part 1o 1k different expeditions, several of vhich vorked under
very difficult conditions, for example, in the Far Bastern taigs, on the
desert of Bary Ishik Ottrau, in the region ¢f dry vinds near Pugacheveks,
on Kumbel' Mountain, Tien-shan, and others. 8She has great experience as
an observer and has developed different sethods for determining the opti-
cal properties of the atmosphere, vhich have been presented in various
pudblications.

N. B. Diveri, an Alpiniet, a master of sports, alsec a participant
in msany expeditions. He is especially interested in the phenomena of
todiacal light and defended his candidate’s dissertacion cn *his problem.
Under his supervision an electrophotometer for observing rodiacal light
vas constructed.
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V. M, Kazachevakly, sclentific assoelate of the Astrophysice
Inatitute, Candidate of Phyaicomathematical fleiences, head of the Chair
nf Phydlcs at Alma-Ata Medical Institute. Hie dissertation concerned the
A1 11 ~ult problem of photometry, determmination of the albedn of the Earth
by the ashen light of the moon. ile vas alao a participant in many expe-
ditions of the Astrnphysies Inst!tute of the Academy of 8ciences Karakh
88R and 18 a very close agsocliate of Ye., V. Pysskovekayn-Pesenkova.

P. N. Boyko, junior secientific associate of the Astrophysics
Inrtitute of the Academy of 8-iences Kazakh 8SR, vho has taken part al-
ready in several previous expeditions of this institute, MHis part in the
expedition to Bgypt vas to assiet in observations, chiefly during daytime;
photographic work; and vork on adjusting zaod correcting electrical and
mechanical equipment.

Prom the very beginning, ae an essential condition to the success
of the expedition the particination in the group of one of the Egyptian
astronomers, preferably from the Helwan Obeervatory near Cairo, vas planned
}iy Ua .

Instruments of the Expedition

All instruments of the expedition are of original design, com-
pleted by asesociates of the Astrophysics Institute and for the most part
checked for a long time under diverse expeditionary conditions.

In 1995, V. 1. Moroz, an associate at the institute, designed an
automatic electrophotometer for observing zodiacal light i{n the night sky
vhich wvas made in tvo copies by the Central Experimental Workshops of t-e
Academy of Sciences USSR, Considering this, it vas decided to reject this
instrument vhich 1s more adapted to stationary conditions of operation.
In its place, in the workshop of the Astrophysics Institute, under the
immediate observation of Divari, another electrophotometer was made which
vas of simpler design and vithout asutomatic registration, but vhich oper-
ated on conventional batteries. However, this instrument, without fail,
required twvo people for its manipulation, one for the installation and
the other for readings of the mirror galvancameter.

This instrument f{s a vertical tube vith appropriate optics dai-
rected at the zenith. The receiving ares of the photomultiplier, which
is alvays {lluminated equally, is located in a Fabry pupil. The objective
lens of the instrument ic directed at variocus points of the sky vith the
aid of tvo large prisms vith full internal reflection vhich are placed at
previously fixed intervals according to the azimuth and the vertical arc.
The cable connecting the photomultiplier vith the amplifier and with the
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lattorisg ta aheolutel- immovalle. In the presence of an asaistant, vork
vith thir Instriment proceeds very rapidly and 1t requires little time
for Outhe: 1eduntion of nihtalned reacdings and for thelr converainon into
corregponding ateolute luminosities,

Other fnetraments of the expedition, which have hwen well-checked
frrom their previous operation, included the following: A visual binorular
photometer with mechanical registration suitable for nhotometriec wvork on
?odiaral 1l1.%t, and also for colcrimetry and polarfzation measurements.
The inatrument (s rcompletely portable and the comparison area ia provided
by a luminophore of appropriate brightnesa. A day aky photometer, also
nf original desipn, which has been used in many expeditions of the Astro-
phiaics Institute. An aureole photometer of old desigh and a second
aureole photometer of new design of broken type. A theodolite for measur-
ing genpraphic coordinates and determining the time, and vailous auxiliary
emall equipment. An ordinary Leica, equipped with n Zelse Sonar £/1.5
lenn with a foral length of 4 centimeters, 18 used am n photographic cam-
era,  Photographic film of very high sensitivity, namely HF3, was suf-
ficient to obtaln good photographs of zodiacal light with exposures of
anly & minutes.

1n addition to the aclentific instruments designated for conduct-
ing observations, the usual expeditionary cquipment was supplied which
might bhe neoeded under conditions of the Libyan Desert, such ns various
mechanical inatruments. tenta, avnings, vhite sun-reflecting awnings,
topographic umbrellas, sleeping bags, camp beds, camp tables, and cheirs
and conrsc felt blankets.

Further, varfous cooking utcnsils were taken, as vwell as office
supplies such ae tracing paper, paper, journals for recording observatione,
diarien, sketch books, graph paper, ctc. Then, a fairly large assortment
of different medicines and, finally, food products -- ocat flour, powdered
milk, ricec, vuckwheat, biscults, and sugar were aleo taken along. The
total weight of the entire expeditionary equipment, including scientific
instinunents, vas nearly a ton (920 kilograms) and was sent from Alma-Ata
to Moscow, then to Odessn, and finnlly by sea on the steamship Pobeda to
Alexandria, E..pt, with the understanding that it would be transferred to
Cairo to the address of our Smbassy in the name of V. M. Kazachevokiy, a
participant in the expedition.

The cxpedition left for Egypt on the stcamship Pobeda, which left
Odeosa on 22 Scptember. On 28 September, all members of the expedition
arrived in Cairo.
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Preparations in Cairo of Neceasary Conditions for the Work of the
Expedition in the Libyan Desert in the Aawan Reglon

Prior to our departure to Aswan, it wag absolutely necessary to
obtain appropriate orders from the various Egyptian authorities in Catro,
vith respect to the neceseary ald at the working site, Professor Samaha,
director of the Helwan Ohmervatory, inok a major part with us in these
tasks,

All members of the expedition visited Helwan Observatory and be-
came acquainted with the scientific vorkers and the scientific equipment
there. At this time, a polished and etained model of the Bikhote-Alinskiy
meteorite and various scientific literature vere presented as a gift to
the llelvan Observatory from the Meteorite Commimsion of the Acedemy of
Sciences USSR,

According to an agreement vith Cairo University and Professor
8amnha, the director of the Observatory, one of the astronomers of thie
observatory, Dr Adli As'ad, was ascigned to work with the staff of our
expedition, This wvas a great help to us and lightened our work in many
respects. Dr Adli As'ad not only assisted N. B. Divari in all of his
observations vith the electrophotometer but also acted as an {ntermediary
between us and the population, taking part in all dealings of our expe-
dition with the various institutions and responsible persons, and he was
also o translator from English to Arabic vhen this became necessary.

To acquaint Egyptian scientists with the tasks of our expedition
and also wvith certain interesting investigations in the USSR bearing on
the themes of the expedition, ve delivered scientific papers in Bnglish
and in French. The papers vere delivered at the Faculty of Sciences at
Cairo University, at Helwan Observatory, and in several other places. A
1ist of the papers read follows:

V. G. FPesenkov, On the Nature of Interplanetary Matter and on
Observations of Zodiacal Light (?aculty of Sciences of Cairo University).

V. G. Fegenkov -- Encounter of the Earth With a Minor Planet Pro-
ducing the Falling of the Sikhote-Alinskiy Meteorite (Paculty of Sciences).

Ye. V. Pyaskovskaya-Fesenkova, Rapid Methods for Determining
Atuospheric Transparency (Faculty of Sciences, Cairo University).

Ye. V. Pyaskovskaya-Fesenkova, On Certain Correlations of Bright-
ness of the Day Sky (Paculty of Sciences).

N. B. Divari, Tvilight as a Method of Investigating the Upper
Atmospheric Layers (Faculty of Sciences).
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V. 1 Frarnkov, Inveatipgations of Zodiaril Liht and the Day
B Conducted o Dxpedition of the Acadeny of Jctiencen UASI {n Aswan
Al Octone, fiiovembe = 1997 (Helwan Observatory),

Yoo V.o Prankovnkaa=Fenonkova, Cortaiin Renults V/ith Renpect to
Atiospheris Transparenc:, Indiratrices of feattering and Polaiization Obha
talned in the Libran Domort llear Asvan in Oectober-lovember 19%7 ("elwcm
Obaervatory).

V. 0, Fraenkov, Astronomical Observation During the I0Y and 8ci-
entif;r: 81snificance of Artificial Earth 8atellites (Soviet Embassy in
Calio .

V. ‘1. Fesenknav, frowth of Aantronomy in the UBSR During the Past
hO Years Afte the October idlevolution (for scientific associates and the
profeasorial staff of Calro University).

In addition, on request of Radio Cairo, 1 delivered a speech in
Freach on the purposes of our visit in Egypt and on the artificial Earth
satellites Launched in the USSH.

Mcmbers of the expedition had a number of possibLilitiec for cone
tacts vwith E¢:ptian sclentiotn. Certain leading scientists such as Pro-
fessor ilarmnd and Professor Madwar invited us to their homes; we met
otheors nt specinl receptions which verc given in honor of the arrival of
the expodition, namely by the Minister of Education; the President of the
National Committre on Sclentific Research, Prof Turki; and by the rector
of Cairo University.,

I rceefived from the Egyptian authorities in Cairo the neccesary
instnictions uddresced to the local governor in Aswan and to the head of
the Aswan Duy «ith reopect to the creation of the nececsary conditions for
work in that place. After this, on 10 October, N. B. Divuri and Dr Adli
As'ad set out for Aswan carlier than the rest of the staff of the expe-
dition with tihci:r eclectrophotometer for finding a site suitable for ob-
servations and for finding proper living conditions for the entire expe-
dition.

Aftcr sceveral attempts, they finally found a completely suitable
area for ouzervationc, naumecly at the extencion of the road being con-
structed through the desert to 4iue new High Aswan Dam which, at thio time,
is only teing desined. Great difffculty under Libyan Deseit conditions
vas found in grounding of clectrical instruments. This grounding was made
successful only by means of coupling the cable to an iron pipe which ran
from the Nile River a distonce of ceveral kilometers to the site where
the road construction work wos being conducted.
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In an area lorated at a distance of approximately 20 kilometers
to the anuth of Aswan, rock columnn were built for the installation of
the tnstruments and also walls to protect them from vind and dust. Through
the fovernor of Aavan, 2 rest house located Ln a 1ittle village beside the
dam {toelf on the right bank of the Nile wan obtained from the authority
of the Aswan Dam., The rest honse contalned five living-roomn, including
n reception and dinirg room, two bathe, and kitchen and had two servants,
A cook and military guard houncd dn a military tent encampment around the
perimeter of the territory of the rent houge and rontinuounly posted a
guard. Another guard wac provided forr ot expedition on the territory of
the observation area itsclf and also wac gquartered in a permanent military
tent oncampment. As 1 consequenen, in the observation urea, it vas possi-
ble to place all of our cquipment necessary foi fleld work and to 20 there
for otservations only at specified hours of the day or night, whenever it
wvas most cultable. For this purpose, an automobile was assigned to s,
For travel to the olservation sitc, it uas necessary to paso the dam,
croos the lifle, and then travel around 12 kiloucters to the south to the
very end of the reconstimicted road vhere the effect of city lights was
nbgolutely undetectable,
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Activity of the Expodition nnd Preliminary Results

Regulnr obpervatlons were begun by membera of the expedition
altar 17 Octobaer, that la, arter the cessation of the light lunar nights.
To the 2xpedition wna added, on her own request, Dr Imarah {n'idah from
the Unijvaraity in Heliopolis., who wans interranted in the works on atmos-
pheric optica and became the diligent aseiatant to Ya. V. Pynskovekaya-
Fesenkova during her dayt!me observations. This made it possible to free
Boyko from assirting in Ye. V. Pyaskovekaya-Fesankova's observations and
to detach him to photngraphic night work and partly to conduct observa-
tions with the aurenle photometer alternately with Karachevskiy. Daytime
obgervations can, in surh a manner, be conducted in two shifts -- before
and after the middle period of the day, becnuse for one and the same
obaerver it would be imponeible to work urder Libyan Desert conditions
vhen the temparature during the day rilges to 45° centigrade and the sur-
rounding granite rocks freed from sand cover become intensely heated.

In such a way, participation of Dr Imarah in a Certain degree
lightened the work of the expedition. In the interval between observa-
tions of Ye. V. Pyaskovskaya-Fesenkova. Dr Tmarah obtained for herself a
certain number of observational data with the day sky photometer.

The work routine of the expedition was as followe.

The day parsy, consisting of Ye. V. Fyaskovskaya-Fesenkova, Dr
Imarah Sa'idah, and Kazachevskiy or Boyko, left for the obeervation area
at 0500 hours -- that is. even before sunrise -- so that they could begin
work at sunrise and conduct it continuously until 0900-0930 hours. By
this time, all significant atmosphari: masses had already passed. The
second day party corducted observations usually only with the aurecle
photometer to obtain data for tha evening observations, vhich were con-
ducted by an observer who 424 rnot participate in the morning observations.
The evening party, consisting of Fesenk>va, Divari, and Dr Adli As'ad,
departed at sunset and remained until daybreak. if the night was without
a Moon. If there was a Moon. it was poassible to leave later than sunset,
but Divari and Dr Adlil As'ad alwvays appeared at the observation area at
least 2 hours before the actual beglinning of observations in order to
svitch on the batteries in good time, permitting them to become stabilized.
The intensive heating of the battaries during the day, as a result of the
high temperature of the air. caused o convective flow within them and
disturbed the current stability. To store them at a sufficient depth to
protect them from the daytime heating was impoessible because the entire
locality was composed of granite rocks which could only be blasted and
not chiseled.

Py
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In general, vorking ronditions were rather A44fficult. chiefly as
s result of the intense heat and unusual dryneas of the ajr and because
the personnel had insufficient sleep. The day party particularly experi-
eticed difficult conditions.

As a result of the wourk; the foliowing were obteined:

Binocular visual photometer (obeerver Pesenkow) -- Genaral pho'oe-
etry of rodtacal 1i1ght ({n the esat anl wes’ sccording to the program
mentioned above . etvdy of peeudowrndiacal !'gh*. and color and polaritation
At separate points of zodlacal | ght. The ‘otal number of determinstions
of brightness for 23 nighta from 18 October to 24 November wvas 9,900.

Elertrophotcmeter (obmarvers Divar! and Dr Adll Aan'ad) -- (eneral
photometry. photoretric profile of the ertire gky at different anguler
istances from tha hortizon. datemmination of color. measuraments of polar-
{zation in the 20diucal ligh® end sn the centire sky. and determinations
of the inteasity of the btrightnesa in the 5577 Angstrom emission line and
in the adjacent section of the continuoua spectrum of 5220 Angstroms
with the aild of en iatarfercnce fliter. ring 7) uights, from 19 Octo-
ber to 25 November 10 300 determ'nntions of brightness were made.

Photommtris camers 'oterrver Boykn) -- In the general complexity
of thinge erond 50 photographe of 20diacal light, namely. its easternmost
right branch wvere made .

Day sky photometer !obuserver Pyaskovekaya-Fesenkova, assistant
Dr Imarah 8a'idal) -- Indicatrices of sret.ering. coefficient of trans-
parency. and polarization of the day sky at many points along the almucan-
tar of the gar ani continucusly in the zenith The *total number of ob-
servatione was around 5,000, from 17 October to 22 November.

Aureole phctometer (Kazachevekiy aud Boyko as alternate observers)
-- Prom .3 October to 22 November. for 24 days ., observations were made of
5. 800 ictevminations of brightness of the asreole arsund the Sun in pre-
noon anc. afternocn hours 2f each bright day.

Ohserva‘ions could not be conducted when the sky was covered with
cirrvs clouds. vhich occurred frequently in November. One day, very dense
clouvds completely covered the entire sky and tne Sun was not visible for
several houre.

The nZght sky in the Libyan Desert to the south of Aswan 18 aot
distinguished by great darkness, and it is possible t0 see a great distance
and to photograph the surrcunding locality wi+*h a high-power objective
lens with erposures of around 15 minutes. (v spite of this, the star
clouds of the Milky Way in a direction toward the center of the (alaxy de-
feat the Galaxy's brightness, which, of course occurs as a result of their
high position above the horizonm.
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1t is wonderful hov the visiblu brightness of the zodlacal light
depends on its inclination to the horizon, how this is reveanled in com-
parison with its west and east branches. On a night in October immediataely
nfter twilight, the ecliptic is inclined 520 to the horizon approximately
at the same angle as in *»7 middle of August before sunrise in the region
of Alma-Ata. But zodiacal 1ight 1s in a high degree weak and dim, spread-
ing to a considerable extent along the horizon in a northerly direction.
On the other hand, the eastern branch of rodiacal light reveals itaelf in
Aswan nearly normal to the horizon and far surpasses in brightness the
very visible part of the Milky Way, at least in ito parto closes® to the
un. This vast Aifference in brightness in the west and east branches,
visible in the same night in Asvan, undoubtedly 1s connected with the huge
increase of brightness of zodiacal light according to the closeness to
the sun. In addition to this, 1t should be noted that the eastern branch
of zndiacal light does not show the alightest propagetion in a northerly
direction; on the contrary, its northern contour is even more sharply
11imited than the southern contour as a consequence of the presence lIn the
gouthern part of the sky of the Milky Way passing through the constella-
tiuo Monocerotis and, conssquently, is more intensive in this region of
the sky of the gallactic component. As far as it is possible to  udge,
sclntillation of stars i the Libyan Desert even near the horizon is very
small and the quality of pictures should be very goocd; hovever, atmospheric
absorption near the horizon is undoubtedly great. Only such bright 1ights
A8 Jijiter c¢an be seen on the horizon itself immediately after its setting.
gtara of the first or second magnitude are revealed only at certain alti-
tades. A% the aame time, the general atmospheric absorption is quite
amuil, particularly in view of the small height of the observation site
above sea level -- arcund 200 meters. The measurements of Ye. V.
Pyaskovskaya-Fesenkova indicate that the coefficient of atmospheric trans-
parency in the Libyan Desert generally is no less than in the movntain
regions of Alma-Ata at an altitude of around 1,500 meters. However, the
reglon of the sky near the horiron in our deserts -~ for example, in the
Sary Tshik Ottrau Desert near Lake Balkhash -- 1s more transparent than
in the region of Aswan. This difference is caused, evidently; by tropos-
pherlc dust, which is more sharply expressed in the scuth of Egypt. Ob-
servolZon ¢ondltions would be even more satisfactory if it were possible
to pet above this layer, being raised to a sufficiently high altitude.

Ye. V. Pyaskovskaya-Fesenkova found a number of interesting reg-
ularities '/ith respect to the course of daytime transparency and degree
of pnlariiatiop, vhich will be discussed in detail in separate articles.

CPYRGHT
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Preliminary investigation of observation data leads to the fol-
iowing conclusions: the obser. ational aspect of zodiacal light depends
not only on the superposition of various sources of light rising out of
the upper layers of the atmosphere, out of the galactic component, but
ro a certain extent also on the luminescence of the troposphere caused by
the zodtlacal 1light (tself. The observed but purely illusory stretching
of 2o0diacal light inclined to the North, vhich repeatedly was noted pre-
viously, depends in all probability on the zodiacal twilight caused also
by zodiacal 1ight 1in itself, mainly its bright portions covered beyond
the horizon.

Polarization of zodiacal light decreases with angular distance
from the sun and 1is oriented, evidently, precisely in the direction of
the Sun, at least in its normal position in relation to the horizon.

A review of photometric profiles conducted with the aid of an
electrophotometer in the region of the 5577-Angstrom emission line and
in the ciumplex region of the spectrum around 5,200 angstroms does not
ilndicate auy xind of visible intensification of this emission line in
zodiacal light.

The inclination of the axis of zodiacal light from the ecliptic,
if 1t generally exists, should be absolutely insignificant.

The Gegenschein is slightly visible as a nearly circular dimmed
spot . which at the end of October appeared in the vicinity of the Pleiades.
The zodiscal band was also excellently visible and cut across the whole
gky. Its brightnese is comparable to the Milky Way in the region of con-
stellation Monocerotis. It should be noted that around 0300 hours; when
the Gegenschein passes into the western part of the sky and aprears half-
way from the horizon, the lower part of the zodiacal band always is dise
torted and produces the phenomenon of weak pseudozodiacal light which
was noted previously in the Sary Ishik Ottrau Desert on Tuyuk Su Glacier
and in other places. As the Gegenschein approaches the horizon;, this
rhenomenon becomes invisible.

Arriving in Aswan;, the expedition maintained commminications with
the Aswan authorities and Aswan society. Very frequently workers at the
dam. the administration, engineers, and even the director of the Aswan
Benk , vhe made our acquaintance; came as guests to our rest house. Twice
the governor, accompanied by various officials; visited us. The governor
of Aswan gave a dinner in honor of our expedition and arranged a tour of
the 'maricus sites and a trip on a steamship on the Nile. The expedition,
on its side; in connection with the 4Oth antiversary of the October Rev-
olution, arranged a jubilee reception in a hotel in Aswan with a dinner
‘ to which, in addition to the governor, around 30 persons were invited.

CPYRGHT
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After dinner, a visit to so-called Kitchener Island was made.
An lateresting botanical garden, which includes plants from all of Africa,
has been cultivated there in recent times. In general, our expedition
during its entire stay in Egypt appeared in a position as honored guests
anl was glven the exclusive attention of the authorities and the popula-
tion. All kinds of services were rendered us without charge -- the rest
house, the automobile, the benzene for it, the chauffeur, servants, and
2ven the steamship. When the expedition desired to travel up the Nile,
transportation was provided free of charge for the entire day. The pro-
tectlon assigned to us was actually necessary, especially at the observe-
tion area; without it, the members of the expedition themselves would
have had to continuously post a watch. At one time, our guards had co
fire on 100 attacking jackals, which surrounded us.

With the advent of the period of lunar nights, when observations
by ulght became impossible, the expedition in full complement went to
Luxor, Karnak, and the Valley of the Kings and also visited the Coptic
Orthodox Monastery and certain villages in the vicinity of Luxor.

After departure from Aswan, on 26 November, the expedition made
a stopover in Qena. It twice crossed the Arabian Desert from Qena to the
shores of the Red Sea, and further to Hardek, near which is located the
well-known marine biological station. The expedition visited this station
ond collected diverse information and data. On the return to Cairo, the
expedition during 1 1/2 days (4 and 5 December) t:1 .veled, in an automobile
supplied by the Embassy, to the Suez Canal in Ismailia and further to Port
Caid, where it atayed over night. In the environa of Cairo and Aswan many
piaces, interesting in one or another respect, were visited by the expedi-
tion.

Finally, on 8 December, the expedition went from Cairo to Alexan-
dria, vwhere the entire expeditionary cargo had previously been sent from
Aswan., We were successful in putting the entire cargo, without delay,
on the stesmship Pobeda, on which it was returned to Odessa. Three of
the members of the expedition returned to the Soviet Union on this steam-
ghip, The remaining two had flown much earlier to Prague on a: Swissalr
Llan2, and then from Prague to Moscow on a TU-104,

The taske of the expedition include not only conducting observa-
tions appropriaste to the IGY program, but also establishing scilentific
relations with Egyptian scientists, acquainting them with certain achieve-
ments of Soviet sclence, and adopting measures to permit the work on ob-
sarvations of zodlacal light, according to our program, to continue in
Egypt after our departure. Bearing this in mind, before our departure we
had foreseen the possibility of leaving our electrophotometer in Egypt on
condition that the work of this instrument would be continved by the mem-
bers of the Helwan observatory.

CPYRGHT
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The electrophotometer was transferred to the hgiwan Cbservatory

in a special meeting in Helwan on 2 December, with the participation of
correspondents and representatives of the Soviet Embassy. N. F. Vino-
grodov, the Imboscy's first secretary for political affalrs, characterized
the arrlival of our expedition in Egypt and the transfer of the electro-
photometer to Helwan Observatory os a substantially real bond in the sci-
entific sense between the two countrics. The Helwon Observatory proposed
to begin immedilately the transfer of its magnetic divislon, which cannot
work well in Helwan because of magnetic disturbances. At the proper moment
our instrument can be set up at the meteorclogical station riov in exlstence

In Fayum.

Dr Adli As'ad, who through meny nights assisted Diverl o this iu-
strunent and bacame femiliar with its operation, can now continue its
operation independently, which of course I1s hls own desire,

On 6 December, knowing we were still in Cairo, Dr S. Mamid, also
from the staff of Helwon Observatory, told us that he also was interested
in  thiz work and wished to take part in 1t.

During our stay in Aswan, Professor Samaha, director of Helwan
Observatory, and Professor Hammad, head of the Chair of Applied Mathematics
at Cairo Universliy, specilally engaged in atmospherilc opides, spent 3 days
with us. They became acquainted in detail with the work of all of our ap-
rparatus under Tield conditions at the observation area. Professor Hammad's
woerk has been purely theoretilcal and he is extremely interested in organ-
izing in Epypt regular observations on atmospheric opties.

In conclusion, I note that the expedition of the Academy of Sci-
ences USSR in Egypt for obgerving zodiacal light and the optical proper-
ties of the atmosphere was rather successful. All members of the expedi~
tion returned in good health. They collected a great amount of
observational material -- around 30,000 observations, which now should
ve procesced and discussed. They established very good relations with
Egyptian scientific circles and prepared conditions for future continua-
tion of ocur work in Egypt, with our instruments and according to our
program. They made many personal acqualntances, which may assist the
fature development of cultural relations with Egyptian scientific circles.

[The report by Fesenkov is accompanied by a map showing the exact
locatlon of the observation station outside of Aswan os being 23°58.9!
North latitude and 320951.6' East longitude.] (Astronomicheskiy Zhurnal,
No 2, Mar/Apr 58, pp 305-313)
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Soviet Monthly Review Gives Coomic Data for October 1957

Kosmicheskiye Dannyye (Cosmic Data), No 10 (20), 1957, a nonthly
review issued by NIZMIR (Scientific Research Institute of Terrestrial
Magnetism, Ionosphere, and Radio Wuve Propagation) of the Ministry of
Communications USSR, contains data for October 1957 of the results of ob-
servations on geophysical phenomene concerning the electric and magnetic
state of the upper atmosphere: geomagnetic varlations, the ionosphere,
cosmic rays, and earth currents.

The editorial bourd consists of the following members of NIZMIR:
N. P. Ben'kova, responsible editor and a Doctor of Physicomathcmatical
Sciences; T. S. Kerblay and Ye. 3. Glokova, Cundidates of Physicomath-
ematical Sciences; V. D. Davydov; N. V. Mednikova; L. G. Mansurova; O. P.
Gorodnicheva; and B. S. Shapiro.

Information concerning solar activity and solar radlo emissions
which were given earlier in Kosmicheskiye Dannyye in the form of tables
and diagrams are presented in abbreviated form solely for comparison
with geophysical data.

The table headings are given in both Russian and English.

According to this monthly review, the sharp incrcase of solar activ-
ity which began in June of 1957 continued in October. The activity was
comparatively equally distributed over the Sun's disk. The appearance
of new active foci of disturbances was noted. However the geoeffective-
ness of the active regions rarely declined. In contrast to September
1957, during which four periods of very strong magnetic atmospheric dis-
turbances were observed, October is characterized by a calm state of the
magnetic field and the ionosphere. In the beginning of the month, nega-
tive lonospheric disturbances were observed which were the end of the
very strong storm of the last of September. The mognetic disturbance wss
completely ended in the first hours of 1 October. During the month it
is possible to single out 3 weakly disturbed periods:

10-15 October

From 6 October to 13 October, three active reglons passed through
the central meridian. Region No 62, a steady active region in its last
revolution, produced an intensive magnetic-ionospheric disturbance. Dur-
ing the revolution, it decomposed; the active spot and flare area decreased
significantly. Chromospheric activity was still sufficlently high (3
flares were noted in the region), but the geoeffectiveness of the area
was considerably lessened. An extraordinarily stable active reglon in
the southern hemisphere No 63 (during the last revolution No 59), observed

on the 20th revolution of the Sun, continued disintegrating. Region 64,
a new growing active region, in its last revolution, presented its owr
segarate spot. From regions 62 to 64, two of the small negative lono-
spheric disturbances and a small magnetic storm with a sudden beginning
(2038Z on lg October) were connected. Small disturbances with abrupt
beginnings {2038Z) were also observed in Earth currents,
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17-19 October

The 13-18 October stable active region No 65 (in the last prevolu-
tion No 60) pagoed through the Central Meridian. In the southern hemi-
opliere during thin vame time, a new, quickly developing region No 66 wap
obgerved. Both regions were almost nongeoeffective. Only two amall
dioturbances of short duration were observed in the fonosphere. The
magnetic field wao completely ocalm.

21=23 October

Small magnetic storms with unexpected beginning (2042Z) on
21 October) were connected with the atable active region No 67 (Central
Meridian 22-26 October). The first period of the storm was characterized
by the great liveliness of elements which foretold the large storm. How-
ever, the storm did not develop. The amplitudes of the disturbance were
small. Similar disturbances were observed in Earth currents. (Xosmiche-
skiye Dannyye, No 10 (20), Oct 57, p 1-6)
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For the past 3§ montha, the staff of Severnyy Polyus-/ has been con=
ducting eclentific obeervations, according to plan, in the high latitudes
of the Central Aratiz. On 18 .June, Severnyy Polyus-7 crosgeed the O7th
degrae northern latitude, and continued to drift towaird the H8th degree.
All the vork at the station is dome according to the 1GY program in the
fields Of oceanology, i1onmaphere. aervlogy. metesrology, ani actinometry,
ac vwell as terrestrisl magnetiem. The work in the f!eld of nceanoiogy
has Yeen coneiderably expanded over that of 1957, bty increseing the
amount of 1ce observations.

Savernyy Polyus~! acientists have obteined nev data in the study of
the bottom -elief of the Arctic Ocean. On 15 June, a new e¢levation of
the ocean bottom vas Aiscovered; the cceun depth at this place vas meagured
et 1.495 me=ers, while the surrounding lavel of the ocean bottom was 2,600
to 2.700 metars deep. The relative height of this elevation sbove the
surface 5f the ccean bottom is 1,100 to 1,200 meters. An analyeis of all

reviovely amasured depthe in thie area shove that a nev muntain range

has been discovered vhich, according to exieting da*a, is @ spur of the
central arctic elevation. The length of the mountain range is about 560
kiiometers.

During the period of the drift, the station has traveled over 150
miles, however, on o straight line the distance is not more than 50 miles.
Ac:ording to preliminary data, the ice A&2ift in the area of Bevernyy
Polyus«7 ia determined mainly bty the direction of the wind.

In connection vith the unusually early summer of 1958, a heavy thav
net in. As a rewult, large lskes of melt vater were formed Quickly,
whrich s.rrounded the station buildings. By taking the necessary pre-
cavtiona, it was poasible to drain several thousand tops of vat.er through

the etation. =~ N. Balov, chief of Severnyy Polyuve-7|(Moscow. Vodmry
ranspors . . Jul 38) CPYRGHT

Oceanograpn’.c Research in the Arctic

The sr.entlfic obmervations under the ICY prcgram 1nclude a large |
amouni »f oceanographic research in the arctic seas. First of all,
cbservatione were conducted in the Creenland Sea and the adjacent parts
of the Arc.:ic Ocean, as 8 result! of which valuadble data were obtained on
the water and ice =xchange between the Central Arctic basin and ithe

reeniand Sea through the wide strait between Spitsbergen and Greenland.
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mterial shov that the edge of the i{ne pack has alvanced csnsideradbly o
the narth in the (reenland Bea, and that a small ammunt of ice wag being
carried mt of the Central Arctic basin through the Oreenland 8ea. The
~ceanographic vork oonducted in the northern part of the ryeenland Sea .
on the Oo' and lana has confirmed the exiatence of a deep channel (up to
1,000 meters deep) {n the submerine elevation calied the "Nansen Porog"
ih the center of the strait betveen Greenland and Opitstergen, which
plays an important part {n the water exchange bhetween the fNcorth Atlantis
and the Tentrail Arctic dbasin.

The obaervatism materisia of the station %avarny Pnlyia-7, collected
In come of the little known reglons of the Aretiz (uear. are also extremely
valaable. The drifr, of this station, 1n *he direction of the Cenadian
archipelsgs, 18 in keeping with the general fce conditions In marginal
arctic osean, eart of Novosidirakiys Oetrova. [t definitely proves the
existence of 8 closed (in9p) 4ce circulation in a clockvise direction,
!n the part of the Aratic Ocean adjoining the Pacific. Thls {ce circula-
tion 1s clceely ~onnented with the general atmospherin circulatinn above
the Central Arctic basir. =« A. Dralkin vigion of Science

in Administret.ion of Northern See Route |(Morcow,

Boring Sea Expedition CPYRGHT

Tre wrawler (gon', lead ship of the Berlig Sea acientifi:c and fieh-
ing acpedition, left Avachinskaya Bukhta and peadeA for the ocean. In
an interviev vich a Tass correspondent, Candidate of Technical Sciences
V. Gurdayav, deputy chief of the expedition, stated that the main parpose
nf the axpedirion wvas to study the distriduticn, accumilation density,
and migration of figh, taking into account the oceanological corditions.
Tho Bering Ses region is comperatively nev for fishing operasions. This
reglfon viil aw be expiored for scien*ific pirposes and at the pame time
aciive *trewling operations will be organized. The ecient{’ic¢ research
rhipe wiil be followed by fishing vesnels.

Trhe s:lentinte vill also give a deccription ¢f the sen wvater, curreata,
desp~sea founa, and the compositicn and structure of the sea tottom.
Part »" the work is being done within the IGY program.

There hus never before been much a large oxpeditinn in thie extensive
region »f the Pacific basin. The expedition includes a»out 30 s:lentists
of different specislties. Az - da=K DOt .

L 1. @e(@®."0¢

rnfecsurs P. A. Moisevev

Vodnyy Transpert, 3 Jul 58) ’ CPYRGHT
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During the firet 20 days of Juna 105/}, the average temperature
rocorded at Xomsomol'skaya vas minus 7.5 degrees centigrade. At noon
of 17 June, an interesting phenomnon was obaerved for the first time.
Diring a severe frost, the northern half of the firmament, vhere the sun
vag hidden behind the horigon, acquired a deep arimson color. At the
horizon the color changed over into dbright yellov and in some places
into emerald. The whole range of colors, eapecially near the horiton,
vas iridescent and various shades intermingled. Buch a phenomenon had
naver bean ohserved previocusly in the Arctic Yy any of the expedition
mambers.

Another unusual phenomenon obgeived by the antarctic expedition
members is the cracking of the snow surface under the influence of very
low tenmperatures. Cracks up to 3 centimeters wide and over 2 meters deep
are formed. The formation of these cracks 1s accompanied by loud noises
tagembling thunderclaps or even explosions. Sometimes these "explosions”
are 8o strong that the station buildings tremble. At such times the in-

struments indicate marked changes in atmospheric pressure. -- Mikhail
n, chie station Komsomol'skaya|{Moszow, Izvestiya, 3 Jul 50)

CPYRGHT

Report, From Antarctic Station Pionerskaya CPYRGHT

The Antarctic Station Pionerskaya recently celedbrated the 2-year

anniversary of its operation. This station is located in a ~one vhere

*he glacial "run-off" winds originate. During May, there wvas not a single
day without o snowstorm. The buildings of the settlement ere connected
by subsnow passages and tunnels. In some places the ceilings of the huts
and the tunnel supports have caved in under the weight of the snov mmsses.
New supports had to be built similar to those in coal minas and arched
snow vaults vere built above the ceilings to support heavy loads.

The snow dust, driven by strong vinds, electrifies the antennas of
the radir station, the instrument wires, and all the apperatuses of the
ajectromagnetic system. Sparks between the terminals of the radio receiver

ond the antenna somtims .hunp over a gap of 5 centimeters. During a
. I : g a 3 : Ae ity. we

A (Bbecow, Izvestiya, 3 Ju

CPYRGHT

o' Returns to Antarctic

After leaving Chile, the Ob' headed again for the Antarctic, to the
Drake Strait. For S days, the members of the antarctic marine expedition
conducted research in this strait between Terra del Fuego and Antarctica.
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pprovedrigr RAlEaFSILRAYARD/ U CRAMPELSE 1A 1RIPP RPe{ oRATe grovn constder-
ably worse, but the vork of the expedition went on without interruptions.
On 10 June, the Ob' approached the southernmost point of the oceanologicel
profile near Mordvinov Island (or Elephant Island), one of the South
Shetland Ielands, discovered in 1821 by the Ruseian navigators P. P.
Mllingshausen and M. P. lazarev.

I

The biologists of the expeditions vere able to do some successful
travling at this station, collecting valuable material from a depth of
LOO meters, including various beskers=shaped glass sponges, rose=colored
hydrocorallinae, echinoidea, starfish, and other representatives of
antarctic fauna. The valuable specimens are being sorted and prepared

. for mugseums by the biologists F. N. Pasternak and V. M. Koltun.
. Professors A. P. Andriyaghev and Yu. Ye. Permitin, the ichthyologistd
P of the expedition, have obtained for the first time on this trip large

specimens of a rare variety of "horned" white=blooded pike. These fish
of the family of vhite-blooded pike differ from all other types of fish
in that they have colurless blood, vhich has no red blood corpuscles

and hemoglodbin whatsoever. Am analysis of the blood of these fish shows
that 1t i{s transparent, like water. Until now, these fish have presented
a mystery to scientists.

From Mordvinov Island, the Ob' proceeded on 10 June in a northerly
direction, continuing to operate in the profile in the eastern part of
Drake Strait as far a X gt D ' :

24 (06 FUe RO .
(Moscov, Sovetskiy Flot

NATC gyage
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