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A trajectory simulation incorporating the above requirements is
presented in reference 8. In addition to the above requirements, this
simulation assumes a vehicle with six degrees of freedom and aerodynamic
symmetry in roll and the missile position in space is computed relative
to a flat nonrotating earth. This trajectory simulation was programmed
on the IBM TO4 electronic data processing machine and is the basis for
all trajectory computations made in this paper.




On the osean plans, the quasi-geoid coincides with ¢ geoid but on
continents the quasi-geoid can be taken, if necessary, as an approximate
expression of the geoid shepo. | : - 3

We mmst considcr, first of all, how Lo separate the irregular part -
in the ahape of the earth, which we shall call "ths keigit of “ne point of
the surface of the earth with reference to tho quasi-geoid,™ or, more briefly,
the "reference /vepomogatel'niy, literally auxili height." It would be
advisable to determine the reference heights @o thet they would be suffi-
ciently clese to the oxrthometric heights. However, the usual orthamstric .
correction does not entirely do away with the dependence of the result of
leveling between two fixed points on ‘the position of the guide line connect-
ing them, vhich must bave an effect on the dissimilarity in the heights when
polygons of high-precision leveling are formed. The refsronce heighte can = .
eesily . determined in a manner which will completely rid them of tuis defeét.

B. Reference Heijhts

Let us consider the normal potentiél field U, formed by the "comparative

earth” in which all masses are incluied irside the ollipsoidal surface of the . .



syriace of the earth, and only on this surface; whereas it is not deter-
minable at all other points of space without kmowledge of the shape of the
sarth, and the density of the attracting masses y ¥ it is a question of
internal points. | .

Thue, we can also formilate an analytical expression for the disturb-

ing potential T » W - U, but only fc - loal surface of the
earth, [But aince the shape of the earth is not kn;v_mpj the true cocordinates
of these pointe B¥, ¥, H¥* are unknown %o us,. However, we can cousider the .
approxrimate value of the coordinates B, 1, H as kmown, whoreby the magni-

tudes : =
| P =
AU f} Declassified CIA
o
b =Kk Document
For this reeson, in all further caloulations,
relative to 4B, AL, £ are retainel. With
TBTL H)=W(BY L HI—U(BIH™)=
w={ JU 111pus. QUBH) . BUIBH) « = (s

ars 80 gmall that their seconl powers and pre
from 1949
the expression f'or the normal potential into THE fLIOr Bé6ries:
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FIRMAMENT IN DECLASSIFIED

Pe diSsercation represSenuswonceresss & =) odPS 01 Scudy
of the clear, daytime sky. The observations were carried out
in twelve locations at various altitudes above the sea, R
various c1imatic,.meteorological and synoptic conditions. The-
observations were carried out mainly during high-transparency .
of the atmosphere in the visual Tage of the spectrum in the
absence of asnow cover. In the investigations ' two instru-
ments, designed by V.G. Fesenkov were used; one of these was a
visual,photometer‘of,the daytime sky intended for measuring
| . the brightness of the firmament; ~the other was a photo- |
Uard6/21.3I33ffTE*EEIE’?EBEEEEEE?’TE?*EE%ermining the brightness from
" sun 2z from 90 to O, the DTLEULLEDD i vew —wuy —— B
almucantar of the sun increases first reaching a maximum for
a certain value of 2z, and then decreases. A method is also
proposed of determining the brightness of the clear daylight
sky at ‘any point based on measuring +the brightness along the
 almucantar of the sun and of 5-6 points of the firmament located
‘at various zenith distances. This metnod permits determination
Card?/21 _ e FaLm e T L B T =" . PRI S



https://www.cia.gov/library/readingroom/docs/CIA-RDP86-00513R001343720008-3.pdf

SOVIET BLOC IGY INFORMATION

Union under the supervision of Prof A. I. Lebedinskly, was set up for
s photographing the aurora. Thirty four stations equipped with these cam-

‘ cms are located in the high geomagnetic latitudes: in the Antarctic and
Arctic, Murmansk and Yakutsk, Verkhoyansk, and on Mys Chelyuskin, Mys
Zhelaniya, and others (see Section IV of programs of the IGY in Byulleten'
MGG, No 2, 1957). Unlike ordinary equipment, this camera, with 35-mm
movie {ilm, can automatically photograph the entire firmament down to the
horizon. A convex aluminized mirror 1s used to reflect the sky.

"The wide-angle C-180 camera set up at the Murmansk Branch of the
institute is represented in Figure one.

"An international test period for conducting observations of the
aurora occurred in March of 1957, with the help of the C-180 camera. Tak-
ing into account the illuninations of diverse intensity, cloudy conditions,
and other weather pecularities, still more than 3,000 pictures were taken
with the C-180 camera for various programs (disregarding experimental and
focusing shots). Synchronized experimental films of aurora and ionograms
with exposures at minute intervals were obtained. The ionograms were de-
veloped at the automatic panoramic ionosphere station of the Murmansk
Branch of the institute.
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TITLE: Photographio obeservations of the spectral intensity of the
' firmament -

PERIODICAL: Referativnyy shurnal, Geofizika, no. 5, 1961, 44-45, abstract
~ (English summary) R | - |

TEXTs The spectral brightness of the firmameni along the almucantar

of the sun was observed in the Pugachev and Alma-Ata regions by means of

a spectrograph with a glass lens system. - The sun served as the source of
light, whioh light was weakened by a gray screen made of a mixture of coal
and gypsum.. -Simultaneously, the illumination from the sun and.from the L
corona in the vicinity of the sun were measured by an aureole photometer .
in order to determine the coefficient of transmittance of the atmosphere

by the Buge method for, 445, 546 and 636 mu wavelengths and in order to
estimate the stability of the atmosphere's optical properties. The data

were processed by the methods of photographic photometry. The illumination

Card 1/2
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fPhotogrsphio observations of the spectral-wws - - A005/A130

‘3frOI the sky for fixed wavelengths was calculated from the measurement re-
‘sults. The author presents graphs of the spectral brightness of the aky
and discusses the peculiarities of the state of the atmosphere that

characterize the time and site of observations. The volor temparnture of
,tho firmament anounta to 6,100 - 1,750%K. | -

" V¥, Golikov -

:‘[Abntr(otor'- note: Complete trcnslation;l/



Dissertations De’fe’ndediri the Scientific Council of the Institutve oi -
- Physics of the Earth, Institute of Physics of the Atmosphere and
Institute of AppliedDGgiphysics,'Ac.Sc. USSR during the First
BB e K 2 L2 2 ) s ) e e
v Semester of 1957. X5 .aSS:_Lfledln ZOOqubllshedm 1953
o near-sun halo and also from the sun on a surface perpendicular
| to these rays- - The ‘dissertation contains a certain formula _ '
°  of the brightness of the sky, ‘taking into consideration only .

the brightness of the first order and derived on the assumption -
Flat Earth —» 0% & wrlat" Barth and giving some ‘conclusions derived on the |
g gy o8 basis of this formula.. For a certain coefficient of trans-
’ parency of the atmosphere, the brightness of the sky at any
point is represented by derivation of two functions of which
one is the function of the diffusimn of light and the other is a
~ function of the zenith distances of.the sun and of the observed
- point of the sky. - Op changing of the ,ze'nith,distances of the
“sun z from 90 to 0, the brightness of the sky on the .
‘almucantar of the sun increases first reaching g maximum for -
‘a certain value of 'z ,and then decreases.. A method is also
Firmament - proposed of determining the brightness of the clear daylight
M —> gky at any point based on measuring the brightness along the
- almucantar of the sun and of 5-6 points of the[firmament |located

‘at various zenith distances. This method permits determination
Cafd7/21" : B € 5w o " 5o wmily s ap Ea T ‘ .
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polar regions, It 1s reasonable to assume that the echoes could not arrive from
large altitudes, also with respect to the effeotive magnitude of absorption, The

angle of aperture of the directivity pattern of the radar antenna, Nevertheless,

at this instant the glows were observed in another ssciion of the firmament, .As

& rule, the echoes did not appear when visible forms of glew were absent on the
firmament, A comparison of the varlations in the ampli%ude of radioechoes with u></

the variations in the integral brightness of glows in the same sky region showed
that they do not coinecide in time, It 1s but remarked that the maximum of the
radioecho amplitude more or less regularly lags in time behind the maximum of the
integral brightness, The lag vime fluctuates within the limits from 5 to 20 .min,

L. Yerasova

.

Translator's note: This 1s the full translation of the original Russian abstract,
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ows, dir:cted toward the hurricane-force northeast winds,

~ About 100 meters from the laboratory building is a massive metal
tripod, supporting the original S-180 instrument, i.e., & system of -
mirrors with an automatic camera. The S-180, an invention by ProfAQ I,
Lebedinskiy of Moscov State University, photographs the whole firmament
at the same time on a sensitive motion-picture film, Yuliy Naduboviéh,
graduate of Kiev University, operates this instrument. '

On the elevated sliore of a small lake there ie another, no less
original, instrument of Soviet design -- & high-dispersion, diffraction
‘spectrograph. With the help of this instrument, Petr Sukhoivanenko
studies the spectral composition of auroras, | N


https://www.cia.gov/library/readingroom/docs/CIA-RDP82-00141R000200690001-7.pdf
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Antarctica has been called the land of ice and storms. Howvever,
it may also be called the land of sun, At an elevation of about 4,000
meters above sea level, on the ice cupola of Antarctica, the intensity
of solar radiation is 1.81 calcries per square centimeter per minute.
This is the greatest intensity recorded anywhere on the Earth. By com-
parison, it may be noted that in the temperate zones <.+ intensity is
only a little over one calorie per square centimeter per minute. However,
the sun does not produce heat, since its rays hit the surface at an

acute angle.

Ultraviolet radiation 1s also very high in Antlrcticl, because the
air is clear and there are many sunny days.


https://www.cia.gov/library/readingroom/docs/CIA-RDP82-00141R000200690001-7.pdf
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Z'ub}iov, Aleksandr Yemel'yanovich
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Predskazaniye rproéo'dy na more
po mestnym priznakam (Forecasting Weather )
l'mrougg Locally Observed Phenomena) Moscow y Izd-vo "Mornkgy tz'a.nsll)o?: ;?.a.
958. 85 p. 8,000 copies printed. ’

Ed.; Petin, M.I.; Tech. Ed.: Lavrenova, N.B.

PURPOSE: The book is intended for naval
school students and pers
marine enterprises as the fishing industries and the merchizt miie?f e
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omena which are associated ¥ i
:}?oithf Physical state of the atmosphere and which play an imporbanwttparth cna;xg:e ’
i rangg6veather forecasting on the basis of locally observed phenomena
re are figures and 1 table. There are no references. '
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+tphenomena+Zubkov, urce=bl&ots=eTdCx6LsJv&sig=ACfU3U2VB2a5RTSdN4ZLFTRYADVkU8PcYw&hl=en&@r=X&ved=2ahUK

wi4ycry3cTpAhXtY98KHYrvC9sQ6AEWAHOECA0QAQ#v=onepage&q=forecasting%20weather%20at%20sea%30through%28ocally%20observe
%20phenomena %207 @8ixdy TPE %20Aleksandr&f=false
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ocation o e receiving antenna according to a preset program, observa-
tions can be conducted on any portion of the southern hemisphere of the

sky. By locreasing the number of panels and completing the circle, the
entire firmament could be covered.

https://www.cia.gov/library/readingroom/docs/
CIA-RDP82-00141R000200820001-2.pdf
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the changes of Eros brightness in the years 1930/31 in Krakdw and Poznas.

In conclusion, the author describes the presumable appearance and properties

of this miniature world. On Eros, a person would have an averace weight of 7
20 g. A jump from 2000 m altitude would take 16 min and cause the jumper n9\7\
injury. A stone thrown up would not fall back, but be subjec*t to the
gravitational force of the Sun. At the|Eros firmamentL the passage of the

Sun is almcst five times quicker. Day passes immediately over into night.

The contrasts between light and shadow are as pronounced as on the moon. At

a vertical incidence of the sunlight (z = 0°), some rocks reach a temperature

of up to +90°C in the perihelium and up to +20°C in the aphelium. At an
oblique incidence of the sunlight the absolute temperature drops proportion-
ally to \?7555-? - Thus, a thermal erosion is effective. The Sun appears

in an aurecle of corona and zocdwcal light. The stars are visible also

during daytime. Meteors falling down to Eros cause dust-clouds which do not
settle again, but remain in space as interplanetary dust. Fig. 2 shows the
probable appearance of Eros. I: Wnen i is greatest and the amplitude of
brightness has reached its lowest value; O: Center of the asteroid mass;

IT illustrates the position when i is smallest (i = 0°) and the amplitude o
brightness has reached its maximun (2™.0); 1: The permanent brightness;

Card 2/4

EROS= Ancient Greek god of love, identified by the Romans with Cupid.

A winged figure of a child representing love or the power of love
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Void first; then Eros and Earth

An earlier (7-8th century B.C.) version of the story (referred to above)
comes from Hesiod, author of Theogony and Works and Days. In
Theogony the Void or Chaos existed before anything else. Then came
Earth (Gaia) and Eros (god of love or desire). Out of the Void or Chaos
came Darkness (Erebus) and Night (Nyx); from Night, Light and Day.

Earth produced the Sky (Uranus) to cover herself. Then, by coupling,
they produced an enormous brood, including Oceanus (Ocean), Themis
(Law), Mnemosyne (Memory), Phoebe, Cronus, the Cyclopes/Cyclops
(producers of Zeus' thunderbolt) and the 50-headed monsters, Cottus,
Briareus, and Gyes (the Hecatoncheires).


https://www.thoughtco.com/hesiod-112495
https://www.learnreligions.com/creation-myths-117867
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Discusses radio emission in the universe, in' the
gslexy, end from the sun, and problems in radic
emiession by celestial bodies. Shows Reber's
apparatus for observing redio emission and his
‘isophotographs of the Tirmement. Shows a time
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parts of the Milky Way adjoining the sun as &
#anction of the latter's yearly movement.
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21 Ser 1941, Grarh showing the deviation frem the normal of the corenal radiatien
yith rosition con “he solar surface.  Many sk: tches of the chroncsrhere for various

vears, Tuwe diagrans showiny various isographs around the sun for intensitv of
radiaztion for various zlements (Fe, 1ii, etec.).

~ 12776

el



http://adsabs.harvard.edu/full/1970SSRv...11..341S

Air glow article about
firmament

Explaining the dome

https://www.cia.gov/library/readingroom/docs/CIA-RDP96-00788R001400450001-8.pdf



https://www.cia.gov/library/readingroom/docs/CIA-RDP96-00788R001400450001-8.pdf
http://adsabs.harvard.edu/full/1970SSRv...11..341S

. . gh.”ﬁ terrain
Ellipsoid 0
VA
0’ Quasi-geoid
] Geoid
S S
Ellipsoid
SEA
: / GPS-geoid
o J -
Quasigeoid \
—~— ¥ ‘_.-u—-‘__“\
2 \~-\»‘ y _-__4—’— MSL
Y =2 Geoid Geoid

Ellipsoid



then | will show these signs: the books shall be opened before
the face of the firmament, and all shall see my judgment]

together.
2 Esdras 6

Again, on the second day, you created the spirit of the
firmament, and commanded it to divide and separate the waters,
so that one part might move upward and the other part remain

beneath.
2 Esdras 6:41

He has confined the sea in the midst of the waters; and by his
word he has suspended the earth over the water. He has spread

out the heaven like a dome and made it secure upon the waters;
2 Esdras 16:58-59



And thy heaven that is over thy head shall be brass, and the earth that is under thee shall be iron.
Deuteronomy 28:23

And the likeness of the firmament upon the heads of the living creature was as the colour of the terrible
crystal, stretched forth over their heads above.

23 And under the firmament were their wings straight, the one toward the other: every one had two, which

covered on this side, and every one had two, which covered on that side, their bodies.

24 And when they went, I heard the noise of their wings, like the noise of great waters, as the voice of the

Almighty, the voice of speech, as the noise of an host: when they stood, they let down their wings.

25 And there was a voice from the firmament that was over their heads, when they stood, and had let down

their wings.

26 And above the firmament that was over their heads was the likeness of a throne, as the appearance of a
sapphire stone: and upon the likeness of the throne was the likeness as the appearance of a man above
upon it.
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