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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
A a A a A , a P p p p H, r
b ~ 5 5 B, b C c C c S, S

B e  B a V , v I T  T m  T, t
r r r a G, g y y y 

~ 
U ,

~L1,~ q II D, d F, f
E e E a Ye , ye; E, e* X x X x Kh , kh
h~ ..W ~~ Zh , zh Lj i~ LI q Ts , ts
3~~ 3 ,  Z, z lf tI Ch, ch

1, 1 W w Sh , sh
P Y, y Lj u.~ ill ~q Shch , shch
X x  K , k b b

.11 11 /1 A L, 1 bI Y , y
i M ~ N , m b b b e
H H  R H  N , n 3~~ 9 ,  E, e

D o  0 o O, o hiF o Yu ,yu

fl n u n  P , p Ya , y a

*~~~ initially , after vowels , and after b, ~; 
e elsewhere .

When written as ë In Russian , transliterate as ye or ë.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian English

sin sin sh sinh arc sh sinh1~
cos cos ch cosh arc ch cosh 1
tg tan th tanh arc th tanh 1
ctg cot cth coth arc eth coth 1
sec sec sch sech arc sch sech 1
cosec csc csch csch arc csch csch

Russian English

rot curl
ig log
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Page I$•

Similar  to~l~ rge spacecraft , ~van~ ere- our planet ~~~ii~~~univ erse.
“S-heatb±ntj/skin ” 3f ship (atmosphere ) is durable and reliable.

~~~ 44J
Directly,,without instruaents,ve do not ~eEeept es- space stot~ s f rom

t ime to t ime “shake” the hull of ship. But the region of the Earth , in
— -Q

whic h we live, bi3sphere , is not iso1a t~>’i-nsula tod from th e storms ,

which ~ -a de velope d in ’
t ~~.~~~ pecia liy affec 1~~i~~fi~? change s,

wh ich occur on the nearest star — on the Sun. The yc’1~mme d ia tely lane-wet

o~ all ter restrial processe s, including on the processes of life .

Atte mpting to unde~ stand the my steries of terrestria l life , humani t y
1a~ ~

since olden ti.es kt’ turned “aLt ansver/res-pon3e” to the S~fl . The

first random observations , and then the systematic study and the

comparison of the periodic process es of solar act ivity and many

b iologica l phenom~ na on the Earth showed that between then the re is a

close conn ection.c~~ani festatjon, and also the mechanisms 3f the

emerge nce of numerous sun—earth biologic a l cealunIcat-i-e~/connec tions

i ve.tiqat~~ young scientific discipline — space biology, lore

prec is.~’ i-~~~separa te ..j~~(en — heliobiology .T~~ie history of the

emergence of heliobiol ogy , b.(lts first step/p-it..h.~s is devo ted this

book.

--  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -  
_ _ _ _ _ _

_ _



~~~~~_ ~~~. -  —

DOC = 77160101 PAGE

Page 5..

The l ife of an in d ivi dual or ganism is onl y a fragment of the life of

the universe .

Claude Ber na rd.

From myths to science.

“I am you r ~orn son , o Aton , bearing the sacred name to the

óeter heig ht s of the universe , where in songs you .~s’ alway s sung.

Grant to me forces , o Ato n , wi th your son s good

strive ~cc your al ways rejoicing votld./ligbt” t .

FOOTNOTE L Ancient Egyptian hymn to the Sun , translated by A. t.

Chizhevskiy . END FOOTNOTE

W ith such words they turned to the Sun in ancient Eg y pt.

“Br ig ht, shin~~ .~.e night&~’t, the life—giving , heart of 

- -- - -—-••-—— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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~vf 9
world”, ~~~, such enthus i a stic epi thet~~.-~1ways rewar ded the .~un t~h.a..

“Sert~~ star in the system of/~(ilky way, ~ustt-al yellow dwarf-~L-~ ~~~~~~...“, ~~ry ly qu~a~4f~y the Sun ~~ontemporary astroncmical

m~~e~e~e~t/aanuals and catalogs, emphasizing the resemblance of our

heavenly bod y to the inyriads f~other~a scattered in the boundless

Universe However , a4-tQF the impassivity of scientific terms ,

just as a.tte~ poetic metaphors, iet
1~~~1

~~~~ feelings: admiration ,

surprises, the appreciation: . S.i&ce--earlker and now ae-n--.realizes,

that the role of the Sun in its life is

If the ~ un suddenly went out, the Eartjveverything, whic h liv es
~~Q~~ )

and is gla d in its ray/beams, would (encompass ~he k i l l ing

interstellar cold. Without solar energy our planat forever would

remain t.ba. piece of dead slag, on it could . - ärIs~~ and be developed

t-h-, life, never woulc%—~~ pear~,,people.

Page 6.

But indeed fee* the— inexhaustible riches of solar
~4~t 

_ _ _ _ _ _  _ _ _ _ _radiations ous t~ e-btain.# in- -all ~b-e halt of its billion,er-vor~t1i.

part. a~~
’
~mtBa this energy completely i4.suffices j.a—or-4.r . to f i l l

the Earth by all possible manifestations of vital activity. 

-- - - - - .
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Biospher • wrote academician V. I. Vernadskiy , actual ly  can be

considered as( gion of the earth’s crust, occu pied wi~~i’ the

transforme rs, which translate/transfer cosmic radiation into

efficient terrestrial energy — electrical, chemical, mechanical,

ther mal and so forth. The cosmic radiation, from all
~~~celestial bodies, penetrates its--entire--and everything in it. We

r ecover an d re~ lize t~te only (negligible part of these radiations....

Their a .co-u.n4 and understanding is Hre matter of the future. B~~t-~are

indispntabl~~not they, but Sun rays cause the main features of the

mechanism of biosphere. Research on reflection on the terrestrial

processes of solar radiations already is sufficient for obtaining the

first , but precise and deep representation of biosphere as n-f’
A) .ç’

(terrestrial and space mechanism. 8-y—lthe sut(radically is’ rewor ked and

chang,A’ the  face of the  Earth,~~ s
/
~~~~~~~ and envelop ,1 biosphere. To

a considerable ex ten t  the biosphere is t4re m a n i f e s t a t i o n  of its

emission/radiat ions” 1•

FOOT N OTE I 
~~~• I~ Vernad sk iy .  The biosphere as a region of the

conversion of cosm ic energy. Selected wor ks, vol. V. M os c ow ,

Izdate].’st vo AN SSSR , 1960. END FOOTNOTE
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This extreme rol e of the  cun in all mani fes ta t ions  of l i f e  on

the Earth(indisputably intuitively understood our distant

predecessors — peoples of antiquity. Is noticeable that that among an

enormous quantity of the~~~~ated by human imagination ged~’ the first

place long t ine in all peoples belonged to the god of d ay l i g h t  — to

the  Sun. Bei.nq__o~~.a-pi eñ---b y the h is tory  of as t ronomy,  wh ich ‘~ onceived

its~ l-f- at( l-igbt — elor -s--of  h u m a n  h i s t o r y/E n g l i s h  scholar  Olcott

gathered enorn ous  ma te r i a l  about the valu e of the sun in t he  anc ient

folk lore of Assyr ia, Phoenecia, Egypt. Greece, Peru , M e x i c o , a nd also

in the repre sentat ion s of contemporary Amer ican , African, and Ocean~ C..

PeoPles.
,~~~~~,orica l and compara t ive  mytho logy attests to t h e  f act

that  all~k~Tthout exception/eH-ntiii~ati-e.u ~~nples in the i r  ideology

_ _ _ _  

It-,r~e1urnet~ ind i spensab le  “t r ibute  to the Sun” . In ~~agas , legen ds ,

myths  legends , supers t i t ions, which arose on comple te ly  d i f f e r e n t
~çsoil.(historian f r -~~t~*ke~~~~deep resemblance of the content.

Pag e 7.

If we trace the evolution of solar cult, it is possible to be

convinced of that, it -ta~~~ e the basis not only of religious, but

also scien tific t h i n k i n g .  The ~un ~~~~~~~~~~~~~~~~~~~~~~ he main

de ity er- r tttoira-}—ef seven mil lenia  bac k into ancient Egypt .
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The climatic condition s made Egypt  very  dependent fr5b th i s

wilful deity’s whims (in Heliopolis they called it the god Ra, in

Elfa — Atom ). It first melted snow on the slopes~~

’
outh mountains ,

ca using the  ove r f lows  of the  Nile , wak ing  up to l i f e  the  t u r b u l e n t
4’ aLh~~~~vegetation of(f ine  sGd-i-~ent ’ plains, then  periodically it dried up the

richest granary. The Egyptians, who belie ved, that the sun created
p~~~~4~ L~every th ing  l iving on t he  Earth , a t t e n t i v e l y  C ull~ tt it . Resea rc h

on the Sun led , fo r  example , the  Egyp t i an s to the creation of

chronology. They managed to determine the duration of year 365.25

days.

Pers ans, Ba b yloni ans, the Chinese, the Japanese, the slays also

the .~ un as source of life, fundamental principle entire
•t~ii- ~L1lt4~treal. cAn especially important role to the sun ab&tract-/resa*-ed in

their philosophical views he3~lenss (Prom the representations of th~

Sun arose in Anc ien t  Greek l anguage  such concepts and word s as “l aw ” ,

“order”, “harm ony ”, “count”. They all hav e “solar” roots). In the

history of antiqu~~.world there was a period, when to the S’un as to

the initia l reason , were ele,-a--ted all phenomena of natu~e. “Only the
‘j

sun by its shj~ning w~,rld/light gives life”, said 1wbt~l in Diana ’s
itt,

• temple in .swerd—h*tt. Idea about the supremacy of the S~fl was

designed i~~ e—t h ordered philosophical theory, which

- 

- -  —. - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~
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on the t h i n k i n g  of ai t~gue— perse~ .

Acquaintance wit~ the history of the development of hum an
/-~

e e v ;~i<~-i~knowledge leads to pel u 5-totrj- that the main directions of natural

sciences, including the science of the Sun~~~~
’
nceived themselves-in

the very d istant past. Into the philosoph ical studies of ionic

school, into the beliefs of the Hindus ,-t-o the sagas of Scandinavians

depa4 the roots of many contemporary hypotheses about the structure

of materia l and the nature of world.

(would be to absurd~-y dispute the g n-die-~.e successes of the

science of our days, to preach return tc b,ac a-~4~~or sing dithyra mhs

to the intuitive abilities of ancient person, but C~ i~~ difficu lt to
~~~~~~ L~~&. ~~~*.(

a.qree with the opinion that far the 1
,4~~

r it able,

creative life on the Earth, the creative force of the Sun, rthat

countless myths — these are the only naive fairy tales.

Page 8.

They (t h e  result  of centur ies—old collective exper iment , the result
d

of the work of the generations inquisitive, a4t—t-i-e-e&, and nev—aiid

~~em also tJ~e.~prilliant observers of the nature/whose names are

almost lost. one of the greatest scientific generalization s -
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heliocentricism - was born long before Copernicus, whom Ft is

~ k. ~aC.Ge-P-ted--4o considef € cr~~+~ r. Heliocentricism preached ai~-
~~~4 a~ ~~~a4di.t-4e-nal 2100 years ago (Aristark Samosskiy. As—- jer~/impu l~e ~~ tho

emergence of he liocentric representations indisputably served the

obtained from the ancestors pexcua-s-~i.on about the supremacy of the Sun

in the Universe, which was so sympathetic “jpollinicesko-solar ”

sh ~w r—e~ Greek.

But the brilliant guess~~~ of an ient thinkers subsequently were

forgotten for a long time. the geocentric

ideology, according to wh ich the Earth is the “center of the

un iverse”.

It is difficult completely to evaluate that great loss, wh~€h

-a-pplt~~ the creator of the scholastic the ory, e K-1-a-vtli-y~ Ptolemey ’s

un iverse to the deve lopment  of na tu ra l  sciences.

The bli nders of geoc~~~~ric repr sth~ta~tio-n s nar rowed in t h e

consciousness of people ~f the f r a m e w o r k  of world , they  su r rounded

t h e  E a r t h  .bj i~-t-h~~ im a g i n a ry  impene t rab le  wal l , wh ich
.4 _____________se parate4~l-iberat~ d it f r o m  the a-l-w-a1s t~~ ng agi ta ted  elemeniP — ~~ the

Universe , they gave to the Ear th  t.fre aureole of t1~ nonexistent
£

exclusiveness, t h e y  directed sc ien t i f i c  se~-ee-h-±i~g ai~ong kit-oviuqty
~~~~~ 4~ k&,~ ,
(~~~T€t~~~~iia.p. Pa*s~~eventeen centuriefibefore hew was fou nd

I
_  _ _  

_ _  
_ _  

_
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  ~~~~--~~~~~~~~~~~~~~~ -~~~~~~

_ __ • _
• -
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dare—devil and grea,~t thinker3 N icholas Co pernicus, who dared to tear
~~~~~away from the Sun i+s wr.appid ‘film of geocentric conjectures, to

~u$ —~scatt~T’ the darkness of superstitions. Prom Copernicus ,accord ing to
4

of F. En gels, “beg ins ~.t.s chrono 1og~~the release of natura l science

fro. theol ogy” i •

FOOTNOTE L K. mar x and F. Engels. Collected works, vol. 20, p. 347.

END FOOTNOTE

p~1g4J ~The f u r t h e r  course of developteg t.h~ knowl edge

ev ite ble t-e tur~~~sci ence fa~~~~~
’
~~ e Sun , Kosmos, b’~~~ niti-ni-s--4he

çstoV~~ and then whole hetng accelerated de~ arture/wdth3eaiia..l,~rom &.
idealist ic geocentric, v iews to the material is t  represwi~~ ns of

un iverse, ex-~esei~j~~~~~~-tou.t in  spac.. foreshortening.  This complex

process of the re~~~a~n of science from geocentricism - the

ov erestimation ani  the reconsiderations eocentric r ep re sen t a t i ons

in na tural science r~~~~ cessfully named kioi Vie? philosophe r b~ .

Ye. T. Paddeyev the “cosmization of science”, the4 begun more than

300 years ago, did not end and until now.

• Page 9.

• - - :~~ :~~~~~~~:Ti ~~ : ~~~~~~~~~
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“Our entire o f f i c i al  ph ysics, c h e m i s t r y  and biology k t T~
exclusivel y geocentr ic~ -’are calculated only fo r  the  E a r t h ”  I, wrote

F. Engels a total of one hundred years ago.

FOOTNOTE I K. Marx  and F. Engels. Collected wor ks, vol. 20, p. 553.

END FOOTNOTE

In zany re spects ±-ts word are valid even today . Not t-he~ always,s 0’)
Iz~ai.-iraaJ . inert ia of geocentric views stil~~great , and no one will be

decid,d’ to relate geocen tricism ~~~~~~~~~~~~ to the past of science,

ta-to its history.

But although the ano~’haio echo of geocentric~sm still ~~—~ive n

~1C~Q~~~~~ 4 t~:in many a n atu~~ 1 sciences, inte f~~ ip~ to ~rnv  an~
~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ seem, t rw44~~~~~

.*t.~~JJ~~~ at ~ ce
• of science occurs1 b4t4-a-pet*eils rates, especially in the  last/l a.t-te~

decade aft~r h-&-.iny emeryefl of man in to  outer space. ~Phe ~ eview of

the ccumu lat
’
ed rLc h~st l~ of scientific facts under  the sign of

o.°-*aunic~ t âree~’connection of te r res t ria l  phenomena wit h the- events
0 CC4AJ%4sl.q ~ ~~wh ich are me -a!’i-m-be4- in the ~niver~ e ~oem m o m  biology, and in

ch emistry, and in medicine. 0-yr our eyes are  born n ew disciplines:

space physics, aerospace bio.edicine, space agrochemistry ,

I

_ _ _  _ _  •1~~~~~~~1T::. 
_

_ I _ i~~~~~~~• _
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haliobiology , etc. And a l though  the  “process of the  releas e of

natural science” from the captivity of ~~~~~~~~ obsolete geocentric I
ideas is not finished, the i&cue of the cruel ideological batt le,

initiated by the titans of the Renaissance — Copernicus, Galileo,

Bruno , is decided beforehand.

Because of the rap id develo sent of science an~L~~~cJ~~,/ oi~
*j~t ~~~~~~~ tea h~� s’~ r-d.L~r r  tAe ~~ 

09>#

observationAl centuries, especially ~~c the latter two decades

(after the birth of radio astronomy, x—ra y astronomy,

gamma—astronomy) a~~ more than for the preceding/pr’~v4au-s-—millenia.

But this all the same doe s not mean t hat the contempo rary

astro omers delete that enormous factual material which was with

work accumula ted by their predecessors.

Prom the t~ LTu~/monent of invention by Galileo in 1610 of the

first telescope, ~~~~~~~ as m a n y  ~~ linir g,ly his i~n-~~~~1rt hands,
the su~ -~constan tly observed (the inquis i t ive  eyes of -t*e researchers.

Prom this time the facts of solar biography began to be su pplemented
~~4AL4

wi th ~hol. -hy the i ncre sing speed . Aftec the Second Vorld War *ae
• 

_ _  

~-~~-j •
_______born -a new science6 radio astronomy. (ivent n-e-t- a bit nriP ~~~ less

signif icant , tha~~~~ vention of telescope).

~ 

:~~~~~~~~~~~~~‘
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Page 10.

Galileo present s his  telescope to the  dog e of Venet ian republ ic  ( f rom
the pict ure of Lai q i—Sabot .j lj ).

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
—
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Qjservations of the ~un until  recently 4hey conduc ted onl y

through the “optical window ” of transpare n cy in the atmosphere , i.e.,

in visible light. (Earth’s tmosphere ...pasmes tb. electromagnetic

waves of ~~~~~~~~~~~~~~~~~~~~~~~~~ more than 0.3 p and shorter than

several microns. But eye reco-ve~-s- and—tha-t less — wave f r o m  0.4 to

0.75 ia). The information , which t-Irey brought from K~~~osj’other form s

of emission/ra d iation s, in particular radio wav e,’t’b~ r emained that

w.h.ich--i.a~~ not deciphered. But the Universe , yes even ~ un itself
I- .,

wh ispers, speaks and makes noise to different voices on wa ves with a

length of from the’ negligible portion/fractions of(angstrom to the

hundreds of meters and more

DUgi

depriving o~f the optical method~f~~ nopoly in Solar

research , radio as t ronomy y move art the boundar ies of

knowledge. To interpretation became available waves from several

•illi.eters to several dozen meters . (Longer waves the earth’s

• atmos phere barely p~ mees) . And if earlier the only w~r±~-,’light told
• 4~~&1 ~~~~~~~~to us abou t,th ~—v 1~ff ! ma —4e. distant worlds, t hee now “solar

news” ommunicate to us the electromagnetic waves of any length: from

the a rigid g amma rays to the longest radio waves

Page 11.

Au4hen.tjc revolution in physics of the 3un produced contemporary

- - --
~~~~

- --
~~~~~~~~~~~~~~~

-
~~~~~~~~~
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rocket engineering. Now man ob tained possibility not only to follow
j4j L

the Sun from the Earth, but also to send into s~eee ocean flying

laboratories — satellites, rockets and interplanetary space statio ns.

The equipment, raised on satellites and rockets, made it possible to

record the goirtq t e n~ ele~tromaqn~ tiç an d cor puscular
~ ~ F~~A

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ field intercept ~o.

the-~ arth.. The contemporary researchers of the ~un 4ready jreaa

about that nea r future , when ~ bout —tiie Earth beq~ n 1, b~ oir dii-t-y--the

constant “patrols of solar radiation”, that transmits with the aid of

the telemetry of-information about all oscillation/vibrations ~ f-the

activ ity of heavenly body. They assume also to take part in the work

of observatory on the /Y~oon, the  plan/ l a yout fo r  bu i ld ing  w h i c h

has already been discussed at t he  i n t e rna t iona l  congresses on

astronautics.

the passed by astronom y path , it is difficult

~~~~ ~~~~~~~~ 
_ _ _ _to sttlL.co.preWen.4 ea-t-irely -that enormou s jum p , which it ceep-±eted

~fot the lat€e~ thr ee centuries aftd~, especially i-ar the lat.~er o4 20

S ~ftm.e/ years.

Prom poetry of m y t h s  and solar hymns , to the  con temporary  s tudy

of the biological role of ti~e Sun; from superstitious views and the

dim guesses of ancient solar theory to the heliophysics of our days,

from the ancient Egyptian and ancient Greek temples of the Sun to the
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authent ic  temples of science, observatories and gJ~~~~Qse

ra diotelescopes, ~~~~~~~~~
‘
~~-he special~~~~

’
n st ant  service -rif the sun ,

this is the way of the steady development of Solar theory. Th~

nturies of the b r—ight development of science were required in order
a~~~j

that the man could at least a little approach Tt~~tt—tta

understand ing of the complex physicochemical processes, occurr ing

both in the solar substance and in the sphere of solar effect. From
~ 1
deity the Sun in the consciousness of peop e gradually was converted

;~~ 4 1 . . .
into real space force — the i n i 4 i~~ l cause -of many phenomena in

the inorganic and organic life of the Earth.

The solar god s now rest in the cold halls of museums. Is~ lon g

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ person no lcnger emerges?

twi-~Ii ght_c-elcr-~ from huu~ie in uL-~~ r, t u ~~~~ii1~~ facing the east, to

greet the first çty./beams of the ascendin g hea venly body. Rut, as

before, hu m a n i ty n on-eeparab-le’y looks h-i-ms-elf and listens to the life

of the sun. All events, which ere- developed- on it, become the subject

of scrupulous scientific investigation. And now no longer in

su perstitious f antas ies, bu t in science t he sun comes~~~ rw~~~~~ s

source of life on the Earth. By(1~ar d work explains

which occupies our heavenly body in the Cosmos.
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Page 12.

“Illuminating lamp of world”.

Witha~ -t 4~~nhf~~~~~~ c~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
what Sun is and )Aefc f ~—tb~ apparent inexhaustible supplies

of energy (3x1033 cal. yearly), which t~nrE already abou t f i v e billion

summer/yea rs with th4-s- generosity does- seni into the surrounding

space?

Similar to othe r stars of Pij ilky Way the ~ un is tfre~ giant (by

diameter 1391 thous. km)  rotating sphere of the  incandescent gas ,

density and temperature of which they grow with depth. In the

interiors of this cluster of the blazing material, where the

tem perature reaches 20 million degrees, pressure — 200 million

atmosp heres, and the density of substance ten time exceeds steel

density, is realized nuclear reaction. In it participate #~~ atomic

nu clei, from which are stripped the electron shells. The base mass of

the Sun — 60o/o(coapose4the nuclei of hydrogen — the protons, which

enter between themselves Frr the so—called proton— proton reaction. In

this case are form ed the larger nuclei of he l ium , and are

sep&fite/liberated colossal quantities of thermonuclear energy.

— ~~~~~~TTiiT
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Prom the viewpoin t of ~~ysicist So~e-tse ~— I~othing else but the

colossal natural nuclear reactor, moved away from the Eart h up to a

~)compa ratively safe  distance, which possesse~/mass (2.24x1O2 7 t. This
~~~1

reactor du~ ±ng billions s.u..~e-r/years ccntinuously processes into

energy its own substance: each second 4 million t of solar substance

is scattered in space in the form of diverse emission/radiations.

Besides electromagnetic radiations — the gamma—rays , X-ray,

ultraviolet, light , infrared , radio waves — the �un throws out into

outer space the flows of tbe’electrically charged and neutral

pa
,~
ticles of he different energies. However~ç~~

erwhelmin~ majorit y

en ire. the mitted by the Sun on-er-g-y falls .~m-the fraction of light

and infrared rays.

Page 13.

to—the Earth vj~ll .coae—n+oirq--t-he minut e quantities of sola r energy .
• ~~~~

_t- I&”t- ~~~~~~~~~~~ /4 _

BiIL~a1so— t-he ha-I~~ -s of +ts one billions-worth par t as has already

been said ,((ompletely are- su f f i c i en t  in order to warm the  Eart h ,

constan~~
’i~~~erteh+y accompany ing  the Sun together with  the  remain ing

large and planets  of the solar system in his—space w a n d e r i n g s .

The 5un is ~‘center of tb. extremely harmonious , ordered system of

planets. The “ i l l u m i n a t i n g  lamp of world , which reigns in cent er ” ,

.

- -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _
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~~~~~~ ~~6er&ca-~ e.iIltI .~~~~~~~~~

thus~io#~~~~~.md itp’ CUII~~L W1emS.

The mass of the Sun~%
’
5o times ‘i~o aoc-e-~the mass of its

accompanying planets. And the Earth, and Neptune, nd~~~~
1
~~, whic h

moves alnn-q +h ~ peripheral  orbit of system, vi th 1t~~~ iiess/~~~~~—ar~
held by the forces of solar gravi~ y, which subdue their gusts to fly

away from each point their tangentially into the dark ness of

infinite space.

~~4 f ~~4 4  
_ _ _ _ _ _ _ _Us dis.nqag~ sun 149.5 mi l l ion  km. ~iich this or is s-a-aU-?

All  terrestr ia l  distances are negl igible  in comparisop w i t h  t h i s
t4~& 47~~~i~~4’ I~really/act ual4j colossal distance. Therefore t eek—r oet- -h ab i t  t.o-

c~s4~~consider that  the Sun is extre mely aeved awa~ from the Earth.

Howev er , ever y t h i n g  becomes known in comparison. In or der

correctly to evaluate distance f r om the Earth to the Sun, are—most
be~i n.4 ~bek t-er--i,eed -net absolute unit of linear measures, butçV aTii~~
rg:latifyy. Then the~,,j~rth turns out to be t hat—wh±~ t vwswtrve4~ &~~ y

from the Sum 1.- ,11~r0 107 molar dia ..t.rs.

iA C 2 FWwvwmpeM 
___________ 

S

IL~ 1~~~~~~~~~ I 1 r I T e  k L

.‘

- 
~~~~~~~~ 

-- ~r - 1 — — — —
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Scale of the  elect romagnetic waves emitted by the sun. 1. Visible

ray/beams. 2. 100 angstroms.  3. Wavele n gth. 4. Gamma— rays. 5. V—ra ys .
6. Ul t rav i olet. 7. In f r a r ed  rays.  8. Radio  wave.  9. Frequency.

Page 1~.

3
j .  (OP0 t~~~~~~~1Q4~Q

I ~_;0~~ OIll0c~7ePNcP 
~~~~~~~~~

4,
4 q~ws~,y Cnmvqu

Diagram of the con..cut ive lay.rs of th. 5mm atmoapher e ~he shaded

activs reg ion) .

key ; 1. Corona. 2. Corona. 3. coro na T 1 ,5—2 , 0 mi llion
‘~ r ~ 

4~.- i~

degrees. . Cbro.o. phers . S. Plocceli. 6. (~1Pxo~ospIi.r.. k.~150004, 8.

Ph otosphere. 9. P lan e. 10. Pho tosphere, h=2 00k i , Ts6000°. 11.

sabpkotoaph.ric r.qion . 12. To th. cen ter of the Sea.

_ _ _ _ _ _  _ _ _ _ _ _ _ _  
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After aeeept*lig into consideration the enormous power of the

occurr ing  on the Sun physicochemical processes , t h e  va lue  of

diameter , the ex ten t  of a tmosphere , we will  be convinced of the  fact

that the terrestial globe falls into the zone of its direct effect.

Accor o t e ex es noted researcher of the starj

interiors Ar tur  E d d in g ton , ~The Sun prove s to be -i-m---us near~~~ hand”.

The raref ied  exterior layers of solar atmosphere are spread to

mill ions of ki lometers  in d i f f e r e n t  directions. our p lanet  l i t e r a l l y

bathes in solar ray/beams.  Moreove r , in comFarison wit h ot her stars

the Sun is so close(us ) that  we even can scrut in ize and s tudy  its

surface direct ly f r o m  the  Far th .  Wi th  the aid of opt ical  i n s t r u m e n t s

to reveal/detect wr the ~ un layers and it is possible to trace

the occurring in its a tmos phere processes in such detai ls, as if the

Sun was transferred into terrestrial laboratory, an d we w o u l d b~egin

“to remove/take” its wrapping shells.

Page 15.

ID ~~.

Con ditionally~4
’olar atmosphere su.b4i-~44e-—o~~ se,~~~

a I layers,

wh ich convert without sharp bounda;ies one . m ~ert her.: the external,

~~ c,hro~~most raref ied layer — the corona , ich xes hear th ~~-it

chro -ao~ph.ra of re d color, colored layer and reversing layer. The

latter com po ses the upper layer of photosphere — emitting layer
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I., ~~4es
I.phdto—with ” — in G reek *orld/light).

I:lj
Photosphere - ~i1e layer of gas is not more than 200 km “by

thickness, the visible glaring surface of the Sun, ~light barrier,

deeper which our eye penetrate cannot...

The seething, mutinous solar element never remains ca lm. It -that

~~ i-Ltj u_ ~~~~~~~~~also m-atter furrow t-h.e mighty, glitter~,tng waves — ~ranuiç seen from

the Earth as enormous rice grains. On glaring solar disk t heyeappear

and ~h-ey move spot~, lu sce th ms~±ves bright are4 ito-a(
/
~ flames,

7 1
t~pear chromospheric flares. Upward take off the glowing fountains 

—

4)
protuberan ces. Even the corona of the Sun does not ave ( erman ent

mold. It.1.ir.st{is com pressed, tb#i~ d&~~-~~~~is st ned . All

these manifestations of solar vital activity someti~es sharply are

amplified. This means that th~—~ ilm (to that--~irn(ëiitered the phase of

the increased sola r activity.

Two—faced Janus.

In star catalogs the Sun figures as as usual dwarfish

wj aklY_~j teçatin~ /variable star , because in some wave b ands  of—tt s

surprising constancy of emission/radiation. If we began
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’

to conclud.e---a~bi,’ut(the “mode/conditions of the work” of the Sun (littie

more than e~ its light and thermal eaission/radiations, then t-hej’

would not doubt the fact that the ~~~~~~~~~~~~~~~~~~~~~~ ! (Change in

its luminous density does not exceed 20/0) . But in other wave bands ,

short—wave and long—wave , solar intensity periodically sharply

varies. And if the solar activit y the-y judged only by ultravio let,

X—ray gamm a— r~diat ions or by radio frequency emission, then the Sun

woul d ~~naer/s~~~ t.~~(star
T
~~ariab~~)!

Page 16. 
- -

.1~~

Comparative value of the sunsp~~. and Earth (Earth is

designated in small circle).

~

_ _ _

~

_
_

_

~ 

— —---~~~~~~~~
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‘ i ’
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’

Violent prot ubera nces. (to the right for a compar ison is depicted the

Earth) .

Li:: :~~
±-
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Page 17.

The intensity of corpuscular radiation of the Sun also jaries.
1’~From1 time to time ~or the protective shield of the Earth -t~atmosphere

— a uou gh4~~~rirn much more powerful, than usual-Fy, corpuscul ar

fluxes. As ttra sign/criteria of the intensification of activit y in

the work of the ~ un serves appearance on its surface of the so—called

centers of the activity: ~4-Est here, ..t.h~an there near its equa to r ~
‘are

~~olated bright area~’s*tes ac~ the photospheric faculae, which are

~~~~~~~~~~~~~ t.b~~ with dark points. Points increase, they increase
— ‘&J ~~~~~~~~

for the—~1t~ ,/~ long a tT?5rr—’e-t seveçal days but th4-t~~,lso hours, tfre;s j~~e.~Z4.~~’
c1~a.r_-to—tirs t surface of the i~~~~~w-e-d-- by t’he- spots of irregular

for.. The spots, inclined to be grouped in pairs, are arrange/located

along both sides of solar equa tor. They contincusly are modifi~/ 
and

they move over solar surface, rotating together with the Sun 44!.h

west to the east.

Separate spots and the groups of spots now and then reach

enormous size/d imensions, occupying tire area, in which cou ld be

freely placed dozen terrestial globes. The spot us
,~~

ll L~t~,
lives”

fro. one day to several months (the longer e) and

gradually comes to naught. -it is ~~~~~~~~~~~~~ tb  spots or shortl y

before th*tp—*e these giant “freckles” pomr o clean

before’ face of the Sun, above its disk rocket upwards

- 
_ - -~ —- - - _ - - _ - i._
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lauguages of tb.a raging flame ~igneous protuberances, and the relative

stability of solar chromosphere is disrupted by giant explosions —

chromospheric flares. At this time is amplitied the solar vind.~~~~~

continuous flow of gases, whic h goes from the Sun.

of the ~numerous and variegated manifestations of the solar

activi ty of~~~ot by- the first tb.ey drew the attention of t-he

observers even in the very distant times. The references to them are

encountered in Chinese chronicles already in 301 years B.C. In their

descriptions the Chinese compared spots first wit h hen egg, then with

ple.at1i~~~~~t, peach, plum they noticed, that the years of spotting

out usually follow in a row one another, and then begins t~-he

in explicab le in ter r~~~ ion in their appearance on several sua-aor/years

and even decades. T~fre most valuable obser vations of the Chinese,

clothed in somewhat a florid form , sen _t e—ei*e4e4ec...ke. Europeans

only twen ty on e century  later. But by this time scholarly Europe

itself wev~ar/detected spots on solar surface.

— ———----------

~

- 
__1 

~~~~ T~~
_. 

~~~~~~~~~~~~~~~ 
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Page 18.

Sunspots. (Galileo ’s figure).
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(Spots very conven ient object for investigation; the~ef~,re their

total area and number  un t i l  recent ly  they  r e m a i n  the c r i te r ia  of

solar activity? . In the beginning the XVII century sunspots ane-w

~~~~~~vered almost simultaneously and independently of each other

immediately~~~ur: Dutchman Johann Goldschmidt, known by the name of

Fa bricius, Ital ians Galileo Galile~ and phristoph Schem er, and also

Englishman Thomas Harriot. Following th.cse Galileo, and with ~k

simultaneously Fabricius and Schem er established that

fu..lI/total/co.plete time of the inversion of spots and inversion of

solar body around its axis, is equal to 2.7 days.

Hardl y~~a br i c ius ~~~~~~~~~~~~~~~~~ a.s— Gal le ~~~~~~~~~~~~~~~~

stated a-bout the fact that o served the spots e V~ s- -t±-ed

bitter dispute for the priority, aggravated moreover interference

of church.

Priest and professor ~~~ ma th e~~~ icians Sche m er, belonged to

the order of the Jesuits, kno n ~~1_a....strict discipline and blind

ad herence to Aristotle ’s abady accord ing to whom the Sun completely

is coustant/in~~~~,~
ble. During March 1611 , when Schem er re~~rted

spots to the cha-pter of(~~ 1er, toZrdent peripateticj’~~~~~~otl e’~
foA4?o.m.e~., he heard as a1~ow-es/re sponse pro hibiticn to proclaim



- --
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“here sy ” a nd the r ebuke :  “Re ad Arist otle’s transactions from p a1T~1 to

pa-ae4~ my son.

Page 19. -

Spots most likely ve~~~ in your telescope or in your eye ”. Only after

Pabricius pu blished ~t& observations, to Schem er they permitted to

ma-ke- the same. It is significant, that, in every way possible
L~ ~~~contriving to preserpe the “puri ty” of the ~~un  c~~- not sta-4med ”

~~~ u-~ ~ r°~ ~L& --

scheipeç expla ned spo-tt~tng ou t Oy  the

eavenly od y vf—d-ark b~di~s or pl an-ets

Neither Galileo nor Fabricius shared Schem er ’s opinion. They
tL’ ç~~~ )I*t

recognized that~,~
’
pot

1 
formation~’e4iaeat-±oar on the very surface of the

Sun, which rotat4together with it. Galileo thus demonstrated that

the Sun rotate~ around its axis during~ period of approxima tely one

lunar month. W~~~~t4e4—t-be. new dispute, which turned out to be fateful

for Galileo. ~~~~ caustic, sarcastic observations excited the hatred

of the peripateti:s, which consisted of Catholic clergy and Jesuits.

In 1633 Galileo appeared before their law court on charge of

heresy....

Rut nevertheless ..th.a-t such spot, these dark and compa ratively

cold formation/~~ i~j~P,ws on the surface of the .Sun? ~~~~ii~~~ed

— -.-~ -.-- — 

— — —
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4A~
4~r4a~g our days their “great secret”,(ãccording to Galileo ’s

e~~m ese4ea , a.b.o,a—*ho, we*-beat.aOli-ttl~ jutstanding ,nsi~4s ,

As sumption s of the f i r s t  observers , that~~~~ot pla.net~, th e nearest

satellites of the  Sun ,~~~~fut ed ~~f~lileo. But also Galileo in turn ,

erred. Re inclined was to think that (spot — t-fre clouds, floa ting in

solar atmosphere. S0.1 scientists asserted tha t  these clouds a re

formed a f t er the  e4eet3on~¾olar ±-s— T1IT~~ n , others accepted the m as

the apex/vertexes of mountains , that rose above tlte island , ly ing on

~~
‘
lid solar nucleus. Outstanding English astronomer U. Herschel

assumed that the spots are tia..e/temporary apenin~/apertures in the
C?

clouds, through which is seen the central core of the Jun. I-ta son,

D. Herschel, considered the. 4-be- immense eddy/vcrtices, descending

through the at mosphere.

~~~ ‘s~.-~ ~~~~~ ~~ ~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ The problem of the origin

of spots bq—reT~~~F from~~~~ generation of the

astronomers to the following. Su~fic

the vortex conception of

(the visible apex/vertexes of g i a n t  in t ra—solar  eddy/vortices .

I

- -
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Page 20.

Five consecutive photographs of one and the same spot, w h ich pr ove, I

that the spots rot ate together with the Sun.

I
I ,  ~ - ‘ . - - ~1

Li ~~~~~~ . 
“

~~~~~~~~~ ~~~~~:i~~~::
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Page 21.

Vortex concept’1~~ with all its plausibility did not explain ,
4

ho wever , ~t-e--bh e character is t ic  and impor t an t  dist inct ive special

feature/peculiarity. of the spots: their magnetic properties. (In 1908

Hale revea l/-detected that the spots possess t-fre magnet ic field whose

intensity/strength reaches 2000—4000 gauss, while the strength of

overall magnet ic  pole of the Sun does not exceed one gauss).

~e~c&eJ~*, 
L)

It did remain incomprehensible, w.ith.Oi1.t_-&9u.b~t1 do appear on the

surface of the Sun the magnetic islands, b.e..t.e----rre~ry ab~sorbed by

igneous element? In accordance
q
with the hypothesis of the Swedish

physicists Alfven and Valen, t1i~ magnetic field of high strength is

located in the nucleus of the sun. Spots appear when explosion wã..l.~
~ik4~~c~z.E-y-. upward the  “ scraps” of t h i s  in ternal  intense magnet ic  f i ld.

&A4
According to another hypothesis, they ~_~1(he result of rturbation in

, V~ ~~~tw -

~~~~~~~~~ 
‘st’.’-i

the layer, which lies undeç solar surface. a —mu-eh--ire--irotw t h

b~ou-g-b,t h ypothese~~ ever t )~eless the y will not explain to

pature of spots. Since the “great secret of spots”, un til now , yet

~~uessed ! On th e na ture  of violent pro t uberances — this secon d

essential index of the activity of the Sun — th~ astronomers d-tlrt~k..f’c
quess bo-th---fer--long an4— ,bouk--4tie nature of the spots: “It ~..au be,

~r JttAt 1*-1
this.mountain~ a.n4 it! -c-a-n--be, solar clouds ”? On ly  a f te r  t he

application/use of a photograph (in 1860) were for the f i r st t ime

--.

~

- - - --_ --__ -

~ 
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ex pressed the r e l a t i v e l y  probable judgments: t b-ia t-h e c ~~~~ pal~~~~
elections of the  r a r e f i e d  solar material .  The y are discar~-ed to ~be

immense height, which reaches sometimes hundreds thousand of

kilometers. For example , on 7 October, 1880, was observable

protuberance bT height~5 560 thous. ka, 29 May of 1919 the

protuberance, observed in Cambridge , it reached heightg
”
760 thous. km.

In Yerkes observatory they  ob e ved th.e pro tubera n e, whi :h achieved

height~ 831 thous. km .~~ d omly~~~~res+ i~.l—g.}o-b~~this eddy/vortex ,

on its surface everything instantly would erish~~~ f l a m e, and oceans

and seas would boil .&e-’drops of water - incandescen t

frying pan.

The protuberances ksã pted o subdivide’~into violent

(eruptive) , which strictly were considere d ejections, ~nd calm. The

first are subjected to the very rapid changes: enormous igneou s jets
4)

take off upward with(speed almost thousand times s-f the exceeding

speed of artillery shell and immediately fall dcwnward. Quiescent

prominences  sometimes for  weeks at a t ime  are twisted abov e one and

the same placq of~ solar sur face  w i t h o u t  noticeable motion.  In fo rm

‘hey remin riouds, tire columns of smokes , gigantic trees with

massive cr owns.

Page 22.

‘ i: 1
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B~~~
” rise4~~~~ve chromosphere , frequently to 150—200 thous.

ka , calm all the same do not reach the height of violent

prot uberan ces.

Between both groups of protuberances ther-~ is one additiona l

essential d i f fe rence.  Quiescent pro .inences ar~ encountere d in all

regions of the Sun , v io len t  protuberances — o n l y  in the  m i d d l e  and

eq uatorial regions, i.e., in the zone of sunspots and often near the

spots, wit h which they, a pparent l y ,  have close connection.

In the  periods of solar m a x i m u m s  sharply changes t h e  corona of
&t c~ ~the Sun. t-o the-t f la t tened and compressed , it—is straightened , (it
1

takes the rounded form. Its extent on all heliographic latitudes
~4 ~Y

beco~~s aPP rox im a te lY
~ 

dentica~~~ The Sun ~s—tf, Lreathes(
__

~

fu1l/t’otal/coap4ete~~reast..-~~ reduced activity - corona again

shrin ks, becomes narrower , especially in the regions of poles. The

“max imum ” for. of corona is inferior place to its “minimum ” form.

(Electronic conden sation in the regions of corona, which are

arrange/located above the centers of activity, (~isually ia- twice as
£4

higher , t-kaw---. in ca lm).

Bet ween the n u m e r o u s  phenomen a of the solar ac t iv i ty :  spots,

by Ruh/bursts, protuberances indisputably there is L-~ la t-w’d

coa.unio-a-ti-o-n/connection. And although the “forrula of relationship” 

- - -  - -

.
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yet erived, their diversity ik- cannot hide from the scientists e-t-

the
1
~~emarkable unity of all solar manifestations. The two- faced de~~ y

the Sun appears before us first serene, then agitated, tirat
~~~~~ ~~~ f4.-~ ~~~~~~~

.b.a-we-—t-we---paz~~ ns, different from each other. ~e tz ttre fac e”c].ear,

pu-re/cleaa , calm. Another spotty, lit up by “angry” chromospheric

flares. And when “two—faced Janus” op~ ns--s-l igfr-tly to us tempor arily

it~ second face, t hen this means that the spectrum of the Sun becomes

much har der, that grow/rises the intensity of the short—wa ve

electromagnetic radiation of the Sun, that to the ~arth are brought

down the penet rating gusts of the solar wind, increases speed and is

a.p~iti?1 the power of corpusc ular fluxes, that the solar particles

( fi l led whole n e a r — e a r t h  space.

How f requent l y is changed the expression of solar face?  This

question have long already assigned to themselves the researchers,

realizeing yell that for us, the inhabitants of the Earth, it has net

~~~~~theoretical interest.

- - - - -. - - - -- r—----—--—— ::~:~~ii -

-- - --- - ---_ - —--- --- -- -- -—— - — -~~~~~~ - 
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Page 23.

A ripple on the wa ves.

p . “The unusual  r e g u l a r i t y  of t he  behavior  of the  sun , wr i te s in

rr~ book “Our Sun” the director of Harvar d observator y Donald H.

Menzel , leads to t h e  fac t  tha t  we forget to focus on it considerable
~s. -44~--~ ~~

~~~~~~~~~~~~~~~~~~~~~~~ 
~~equentl y *-s underestimated arrd—a-cc-ur~a.te

FOOTNOTE 1 D. H. Nenzel. Our Sun. Moscow, Fizmatgiz , 1963. END

FOOTNOTE

We pursal!~s ,Is ii~~~~c~d -from any unforeseen “tricks” ii,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ Meanwhile

the history preserved the memory ab~~t-th -surprising cases of the

darken-i-eq oi. the sun, weakenin g of the solar radiation whose reasons



— 
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7L,
remain not en t i re ly  clear and u n t i l  now. So, in the yea r of the death

of Jul ius  Caesa r (101—4 14  years B.C.) t he  h ist orians P l u t a r c h  and Dio

Cassia noted that l ong time the sun remained faded , s imultaneous ly

was observed t.b-e--ee.-.on/general/te-tel ccoling of the earth ’s

atmosphere and the underdevelopment of fruits.

The dar~kening of the sun occurred in~~~~~~7 and 4m 360 years. It

was noticed in all eastern provinces of roman empire. According to

evidence of the historians of Prokopius and Kedren , in 526 year

occurred a decrease and ~he fogging in the sunlig ht. “The sun, writes

Prokopius, 4k lost its f]..a-c.e, so that it resembled to the moon , and

it remained without its radiant glow the whole year. For the most
LI

part it seemed suub, vhioh it *s during eclipse; its worU/light was

not pure/c-lean and not sme-h----a s----e-ve-f~’.

In~~67 yea-c- the darkening of the sun and simultaneously

continuous aurora borealis lasted approximately one year. Nikhail

Sir iyts ’s A r m e n i a n  chronicle testifies that into 624 — 625 years “the

sun darkened in autumn in the month of areca.s to the summer of the

month of Kagota and they thought that it wi-~-1 not return to the

previous state”. Into the first eiqht months of the follovinTZ~6

y.ar eke half of solar disk still was darkened (according to Abul ’

Paragu). In the chronicle German physician Friedrich Schnu rrer ,

published in XVIII century, mention.- h.rsetf the darkening of the sun

_ _ _ _ _ _ _ _  _ _ _  _ _
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int~~ 733 yeer~~ (Report/cee-a-u-nicatton, ~andertake d, apparently, f r om

some earlier source).

In 1645 obscure Russian bibliophile wrote: “fate- the summer of

733 July dur ing 12 days  ... darkening Sun at midday....

~~ ~~~~~~~ 
4 yi~L~~~’(~.P ~~&

%‘he sun yeM r— --ns-na l glow plot and ii*o—u-nw~sia-41 form realise -er form

4~t bottom of th~e ~~~~~~~~~~~~~~ sky to~cloud following 0-n- the sun

not o ly in the city of Moscow , but also .~-n- the entire country ”.

~~~~~ ~g 
~i~ø4~ h 4,

Be-tU--t-he— q~es-ttøir--±-s—-m!t---t-he eclipse of the sun. (~clipse

re-al-ly/actual y occurred in 16145, but not during Ju ly, but only on 11

~~~~~~~~~~~~~~~~~~~ such incom prehensible changes in the activ ity of

the sun wa-s 4~~~~~rv ed in history oe-t.

What did occur with it in actuality? el~an d om or re gula r wer e

described by the h istorians —of -change? And can we generally judge the

behavior of the sun in the past?

~~~~Sun(~ow a~
,
pr ox imately 14.5 — 6 billion s~~ r~years~~~o Earth

se—ealwy. Life  on(planet, apparen t ly ,  conceived itself abou t 3 bi l l ion

ye ars ago. or iginal  people appeared about 1.5 •i].lion years ago, and

al together  onl y 25 thous. s.u-m er~’years.
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Obser vations of solar surface~as has already been spa-ken. ttre-y

were begun even into the ancient centur ies  of the history of

human i ty, but this were the ~nterrepted1tragmentary, separate

ob servations. ~~ _u~ ~end-t.h-e re.aieder l i t e ra l ly  single evidence

about the activity of the sun in the past.

The ~ ysteaat ic observations of solar surface , in i t i a t ed  w i t h
-~*4%Lt Li~~~Galileo, 4.r~~--cóndu cted a little more than 300 s-na-sec/years. The

precise measure ments of the visible radiation of the sun are

conducted tn~~~~l some th i r t y s-umm-e r~’years, but cther forms of

emission/radiat jon —a-w4---th-a~~ate less ! Is created impression , that

t1re science doe s not  hav e  data ~tn
- order to judge the  past of our

st ar. Any attem pt tc mentally recreate the yesterday of the sun is

unavo idab ly  connec ted w i t h  the representat ion of such i n t e r v a ls  of

t ime , whic h are almost  incommensurab le  not o n l y  on the  l i f e t i m e  of

man , but~~ ntire humanity whose ex~eri-t~~t and memory are capable  of

enco ii~ assing only t~ e instants of infinitely long life of Sun.... And

a-Il- ¾-he--ease audacious human thought attempts to gl~ ..ce into the

bottomless precipice of departed su-seec/years.

The Earth is flesh from the flesh of t e un. Thus
,~~,~~

ady more

than 4 b illion ~u.-mo.r/years they insepara b r ave],~e* the  universe.

I

L
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Zeil e- on galactic

rotations. And ~f- on the  incessant ly  chang ing  f ace of star t i m e  could

not leave any t races, then p e r t u r b a t i o n  in the ac t iv i ty  of the sun

were reflected in the appea rance of its~.~~~~~~~~

’
companion . First

there, then here science kt find s and i-t-- deciphers the autog ra phs,

left there kSTho time on the face of plan et by solar ray/beam.

Page 25.

Restoring the picture of the distant past of the Earth , the

geologists, the pa leoclimato log is t s, the  geophysic is ts  t h e y  recreate,

after discarding the film of s-u-amer/years , the features of its

previous appearance , repea ted ly  of that changing to

unrecogn izab i l i t y .  The chief  character ist ic of the  deve lopment  of our

planet proves to  be the  occureMce of cycles: t h e  Ear th  p~ r iod ical ly

was impregna ted w i t h  w a t e r , ~e if -~ju- then it dried , then it was

cover/coated wi th  glacial  armor.  On the n o n u n i f o r m i t y  of geologica l

s t ra t i f ica t ion, on var ia~ ions in the  a n n u a l  prec ipi ta t ion on t h e

ocea n floor , on breaches, opened in rock~ e-pec-ies by the  mi g h t y  breast

of glaciers, t-h e science a t t e m p t s  to  restore/-~~~~~~e the  cu rve of

solar pulse in the d i s tan t  past.

Occurence of cycles in t h e  development  of the Ea r th  is an

indicatiom of occu rence of cycles in the  ac t iv i ty  of the  sun  i t se l f .

- - --~~~~~~~~~- -- - ~~~~~~~~~~~~~~~~~~~ --- --~~~~ 

.--. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~
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Both now and in the past, s imilar  to many phenomena of nature ,

the ac t iv i ty  of the  sun occur/ flow/ lasted , apparent ly ,  cyc l ica l ly ,

a l though we do not know , but we can o~~~y gues~~~~ h ich laws con t rolled

and control hot solar respiration. WI ~ r-occltr- 1’-hrv? years , w h e n  on

glari~ig disk -4-a appear and &.- disappear  large q~ots , when the “radio

service of the sun” d-e~~~recorf intense radio frequency em ission, and

on the con t ra ry,~~~~~
’t.hQ-’~ ears , when  the  most a t t e n t i v e  ob server does

not find on the sun even of small points?

Why the activity of the sun little by little daes grow~

gra dually it does reac h the maximu m and then does weaken? How do

appear the following after each other solar cycles?

The law of per iodic i ty  “in the work of the  sun ” was ope ired in

the  past century  b y  t he  canon Heinr ich  Schwabe f rom Dessau . D~.~~dsin g

small , modest telescope, Schwabe  sys temat ica l ly  for  143

su -mm -e~/years daily .i.t recorded the location of sunspots. An d because

of pheno.enal purposefulness he knew how to notice that the fact t hat

sc~~~~~~
’of4—ft-o . the  a t t en t ion  of the  less scrupulous observers:

changes in the number  of sunspots  begin per iodically.

Follovi ng canon Schvabe the  sys temat iza tion  of observat ions of

-.-~~ -- - —— ---~~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~~~~ -— - -- -~~
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oscil lat ion/vibrations in the manifestations of solar activity

~~~~~ ed~~.~ tr onoaer f rom Bern Rudol f  Wolf. He gathered , ver i f ied and

generalized the not published and unpubl i shed  previously m a t e r i a l s  ~!
At

the different observers of the sun. After processing these data , ±-t

i-t- establish/ins-ta-Lied the landmar ks of solar activity, its maximums
1..’

and the minimums, beginning v-tth 1610, and derived a precise period

of spot formation.

Pages 26—27. -

ig VII 1860:
?Y VIII 18/ 1 7 VIII 1869

*
29 VII IR/8~ U I 1880 - 

221111870 •~
j  ;57:

0
79 Vjfl I86~;

- 
c~smq a in t h~ for. of solar corona for the evtent/elongatj on of
11—summe r solar cyci. (accordimg to A. P. Csnskiy) .
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Page 28.

Graph , which illustrates rhythmics of solar cycles.~~1. Number V. 2.
Years.

-
~~~ /7W / 780 1St~7 1820 /840 1860 1880 /9 00 /920 /940

- _4_ _s - - a - - - - . - ~~~~~~ - — -—— ------—-- - -- — -- - - -  —--- — - -
— - ~~ .- 
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Works of Vol f~~~~~~t i nued  af ter  his dea th  b y W ol f er, led to the

conclusion/derivat ion that  the basic, ‘ost d i s t i nc t l y  expresse d

period of solar a c t i v i t y  was equal  on the average  11 to years .

(Deviation s — a decrease or an increase in this  period reach several

suuev/y ea rs) . Later t he-y- w-e~ e, fu r the rmore , were described dozen 9

ther  cy cl es whose va lue  va r ied  f r o m  mon ths  to vi ll ions of

sn -amer/years. Therefore more precise the activity of the sun one

should call/rn-, not simply “cyclic”, but “mul ticyclic”.

If we depict solar activity in the form of(~
’urve,*’~~er

designat in g on the ax i s  of abscissas t ime , and on the axis  of

ordinates — the level of activity, then the obtained curve will

resemble not t.a-sinusoid as it..~_w a,s~ possibl. to expect, but will turn

out to be compound cu rve , pi t ted  by large n u m b e r  e v e r y t h i n g  smal le r

w a ves.

With  the h igh  degree of au then t i ci t y  the epochs of t h e  a c t i v i t y

of the  sun can be ludged also f ro.  data of a series of the

astronomers.  D. I. Svya t sk iy ,  bei ng based on large his torical

material , composed a table  of the epochs of solar m a x i m u m s

cd~i
’
century of our era. The degree of the p robab i l i ty  of each dat e

was determ ined by the to ta l i ty  of serious large h istorical mater ia l .

If we attentively examine 49 i n t e r v a l s  of this  table , it will ,  seem

tha t  in spite of large deviations from 11—summer  period , in te rva l s  to

- - -  

- 

~ --1 - A
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11—1 2 s~*a-er/years t h e y  are encountere d 11 t imes, int o 7—8

si~*e~t/years — 12 times, i~n� 13—15 sum-a-or/years — 7 t imes

5—6 s~-mrflears — 3 times. Interval  in4b 20 smaa er/years div-i -des two

ma ximums a ltogd?h-e-r on ly  one t ime. Ari thmet ic mean of all 49

intervals is equal to to 11 years. The points of maximums in curve

are located one f r o m  another  not a t  eq u al distances, the heigh t of

t he  ordinates of d i f f e r e n t  max imums  is d i f f e ren t .  From th i s  and a

s..r-i-es’ of other special feature/p .culiarit-d.es of the curves of solar

ac t iv i ty ,  it fo l lows  that  value determination of period — mptt~’i. is

~~~ mplex ~~~~~~~

Page 29.

~~~~ 
£Q44$~~ ~~‘ /t~~ ~~

o.~ ths—sa~”e_tee.~i-€-*es the  con t radict ion in the judgments  of the

numerous and conscient ious researchers of this question. They

obtained t-he different values of time interval between the maximums:

10 Su.~r/years (~ wabian), 10. 43 years (Lam ont ) , 11, w i t h  the  ai441e

var iabi l i ty  plus or m i n u s  2 years (Worif)  , 12—14 su-a m e-r/years

(Young) , 11. 124 plus or minus 0.03 years (Wolfer) , 11.13 years

(Newco.b) , above 11.4 (Nichaelson) , 11.14 years (Turner) .

Chest er in t h e  works  of 1898—1906 subjected to ana lysis a eeey
—abou t spot s La 150 semt7years. Accordin g to his studies next to

cycle i~~e 11.25 years  go.e—+tre series of the secondary period s —

- --—-- —-- - - --- -— - - —- _ - -
~~~~~~ - - - 

-— - -—- _----,_—
----_ - —4



DOC — 77160 106 PAGI 4 ’$’

0 4 t
£1. 38, 8. 36 ,, 13.5 ~-amaer/years, consecutive en-t-~anCe of which is the

reason for the d i f f e r e n t  disturbance~ be-ea-kdov-ne, observed in t he  •ain

period.

The basic cycle of solar ac t iv i ty  only approximate ly  is 11

se.aer/years. In a c t u a l i t y ,  its durat ion reaches sometimes 16, and

sometimes 17 eu-amer /years. The ripening of m a x i m u m , its dura t ion  and

decline are not measured by the. determined pericds, but ever y time

they vary, as a res~ilt of thus far also unkno n reasop~ . Therefore
~~~~ 

j’e f~VZ~~4 C~
~itb- bh. .atabli.h m~~t and th. fact it---ia---me,.-41.-M#..pt-.--to

pr~~iet tb. state of the sua,at some point of the period extreme
discretion is necessary . Suddenchanges In the activity of the sun

which signify by itself the pou t of

highest uplift and smallest incidence/drop, can be nam ed wit h
4

~1accuracy only thmo-egh several months , bU~’ som,etiuies a-tao years after
~f r i~

me~ co.psriso. with data of solar activit y ia at. more or less

prolosged period.

Besides the 1 1—year cycle Wolf allowed for the ezisteace

22—23-yea r occurence of cycles in the wor k of the sun. In the opinion
~~~of Turner , tw o 11. 5— a ~iu m e-n-cycles , store /addin g up, give one

cycle.
Investigating the signs of magnetic polarity of 2000 groups of spots
from 1908 through 1926. Hale and his coworkers discovered that with the

transition from one 11—year cycle to another groups change (with a few
escsptio~~’sItaL.._Ijw) the sigm. of •agmstic polarity . Thus , the

magmebic characterist ics of two neighboring 11-~~~~~ c cyc les are not

simile to each other and meemingly they coafir • that it ii more

right—to m aswr e the per iod 0~ sniar actiirity~~~~aty 
- two

~ 

— 
—

-

— -  ~~~~~~~ :z~:~~~~~-~ 
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years inst ea d of eleven. 22—et~~~~~~ period complete ly  can be

call/zrm-iPd the “magnetic period” of sunspots.

Page 30.

After were reveal/de±ected 22—summer , 11—summer  and  eve n shorter

cycles in the a c t i v i t y  of the sun , log icall y were begun the searches

for large per iods.

In one hundred  more summer/years  before observations~~~wab~~ n
V
(noted French physicist, astrono m er , t-he mathematician de ~eran

a-1-to*/assuaed the possibility of the existence of large period s in

solar activitz,. At t e m p t i n2  to t i nd  this long period, Worif tt

determined ha, dura t ion  55.5 years, others ii~~~ 60 si~a.ee/years

(Young) , 72 years (A.  Ganskiy) , 35 9n-s w~r/years  (Lockier) , 33. 31

years — the ‘~~ycles of the ihird o f 4 en t u r y ”  (Schuster and Li t sn ar ) .

In 1889 Worlf on the basis of these Chinese and medieval

chron icles calculated a series of t1r~ large periods, inclu d in g

periods, i~A?o 83.33 and 66.67 years 1 _

F0OT~OTE ‘ To calculate  large periods Wol f used dates whic h could be

da tes of t he “large” maxima in solar activity: 372, 8’&0, 1078, 1133,
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and 1373. Re based this  on the years of 372 and 1372 , in which

accord ing to his hypothesis
1 
there was particularly strong solar

activity. END FOOTNOTE

These periods were com pared by Wolf with dates from Chinese, Russian,

West European and A r m e n i a n  sources. As a result was obtained

extremely interesting table. Everything in it sFeaks for the fact

tha t  the  m a x i m u ,  of the  a c t i v i t y  of the sun is repeated a p p r o x i m a t e l y

~h-rou-qh ever y 83.33 years.

__ 
~~~~~~~~ /~ ~~~~~

“A~~ alt ~~~~~~~~~~~ fui consiaering t)~at the hierarcJ~y of

cycles of solar a c t i v i t y  does not conclud e c-n cycle v-tth durativ-n

—in-to 80—90 sua-r~r/years” 2, writes B. N. Rubashev in the book

“Problems of sola r a c t i v i t y”.

FOOTNOTE ~ 3. N. Rubashew . Problems of solar activity.

Noscov—Leningrad, “Nauka ”, 1964. END FOOTNOTE

$9, in~~ 1951$ arose assumpt ion about the existence uf period i 169

r aumr/years (Anderson ) and j~n-~e 180 summer/years, includ ing fifteen

11—aia ~~~~
’cycles (Oppe nhe im) . on the basis of the analysi s of data on

L —~~~~- - - -~~~~~
—

~~~~~~~~~~~~~ ~~~~_ 1~~~ _~ --~~~ - .~~
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the frequency of the aurora borealis of German scholariT Fritz was

revealed 3OO_ ~ft~~eT ydie  ( C l a f f ) .

ery curious the  law , noticed by the  Soviet astron omer A. I.

Olem . Af t e r  connect ing by straight lines on the curve/g~*p4t ef—the

point of m a x i m u m s  and m i n i m u m s  of the 80—summer cycles of the

IVIU—X lX ntur ie s, —±t r robtained two t-tre parallel lines, hav
1,
~ng

~~~~~~~~~~~~~~~ the axis of abscissas, and thus  -it demonstrat ed /
centur ies—old increase in the solar a c t i v i t y  !

Page 31.

B. N. Rubashev used the catalog of comet s , comprised by Denning ,

where were introduced information for nineteen enturies (beginning

from I centur A . D . ) .  After processing it , 44-~ was con vinc ed of

t h e  fact tha t4 —grea .q-uent-it-ye~ f cometLappear/  r e g u l a r l y  llIi uu-y h

600 and even a-f 900 summer/years , _&~ -6~~ ained the inl irec t proof

of the existence of 900—i her cycle.

Nonuni fo rm ity in the thickness of the growth r ings of wood

allowed ~e~~~hysicist professor I. V. N a x i m o v  to reveal/detec t not

cnly 80— s4~~er , bu t  also 600— s~~~~~r cycl es.

444.

To ~fr-ope the cycles of an even large r durat ion hal-p - he facts,

- -  ~~— - - --—--- ---- —— — -- - - -  --
~~~~~~

---- - --~~~~~~~~~
.
~~~~~ : -- 

-
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“pu.lle&—out” by science 6f- .irtir~fIy grey antiquity. The traces of

glaciers “described” to Soviet researcher A. V. Shnitnikov t4e cycles

of solar activ ity, equal to 1800
(
l ,. Yillat and P. P. Pred techenskiy

on the basis of pa leoclimatological da ta , and also on the  basis of

the hypothetica l cycle of the oscillation~~vi ation.s—o~~~ Q1ar

luminous density, proveM that there are cycles by—dur~~i~~
7tn-t.o

millions of .snamer~/years.. .

Thus, to the large crests of the waves of activity -a-s--depoaited

~~~~~~~~~~~~~~~~~~~~ found two— , three— , four— and six-yea r old

cycles. Are w e l l — k n o w n  11— ~~~~~ r cycles. Are clearly expressed cycles

22, 33 and 80 su-ue-r/years. It  is not possible to discount 169 ,

($00 and the 600—ou~ó-aer an d aor’~ prolonged cycles, wh ich seem (us liy

_ _  

~~* L~&~& e~~ 4~~~~Jso,~ uch long t he—e-ompoiietjrt in t he  l i f e  of s t a r  on l y( i n s t a n t .

The question concerning periodicalness in the activity of the
_ _ _  ~~~~~~~~~ ‘~- M~~~~~sun, as is evident , it is not perlT~~~ t~~ ly.~ TE is not solved

st~i11 finally, a.~~A,—p.~4er to this day. ~-~~nec~~v.ary t~h.e combination

of prolonged observatio
, 

and enorm ous effor ts of h u m a n  though t in

order to approach tt~~-lt~tt~ resolution.

But uch-’ t he reasons, which force the sun from time to time

to change haracter  and  •od c-~’condition s of th r ac t iv i ty?  They also

thus  fa r  are unclaar .  In order not to ~ ~ t~~~
’
he—s±th--fr-om the
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basic theme, we will not begin to give the existing on this account

nu merous hypotheses a n d  guesses. It  is im por tan t  iTr oLdet that the
ttj

reader would note for  himse lf (fact of the existence of non u n i f o r mi t y

in the wor k of the sun.

Subse quent ly  f rom m a n y  small , larger and extremely more

prolonged cycles us will interest

pronounced and “demonstrative ” cycle in the activity of the sun, most

obvious fo r  an observer. A l t h o u g h  it is subjected to variation s as

all others, its existenc,’mo.~e difficult •~ ythi-n g to deny.

Specifical ly, tt we wi ll t.a4te’in order to illustrate the possibility

of A t~ e fact that in the apparent randomness of terrestrial cataclysms

t hey hide themselves, perhaps , strict space laws.
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Page 32.

Solar fever on the Earth.

w i t h o u t  doub t agitat ions and storms on the  sun do a f fect the

planet? Does cuutin-ve our spacecraft  the  “E ar t h ~~~~~~~u i e tly  and

serenely s-v4~ b-y i ts  course or it—all- the ~~~~ “does—r ock” on the

waves of cycles of solar act ivi ty so tha t  f r o m  time to t ime  “is

audible the r i n g i n g  of beakers in cab bi—~~~~~ai-g-&L~Z.

The witty tone of question does not diminish its importance.

Despite the fact that co.*~vr±vat*en/connections between solar and

terrestria l phen omena, ~ne Fr~~ch journalist’s ingeniou s

obser vation , s-a/sue-h are(~oaplex and tangled  as re la t ions  between two

heroes in (contemporary psychological nove l, tire contemporary science

~L.ea ~t_-~e~~1T6ibt1 their  v a l i d i t y .

The Ear th  as has alread y been , ,8T~n, ~t.,is located in the

sphere of the direct e f fec t  of the  sun.  I ts  r ad ian t  energy is the

main engine of all physicoche mical processes , which take pl ace on th e
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surface of lanet and its shells. It is understandable that each

ta of solar a c t i v i t y  wi th  echo rolls over all “ter res t r ia l

tt~~~~ a~~q-es”. The •ighty intermittent respiration of the sun

incessantly agi ta tes  the  s t ab i l i t y  of terrestrial maqnetic field , it

di~~~upts t
1
~~~~ tabi~~~~~ ,

of its encircling ra dia t ion belts, it agitates

t ltat WhT~1 ga s_ s.t.r-ete~reii---otrt to hund reds thousand kilometers a round

the Earth atmosphare, it is transferred to hydros phere, to the

surface layers of lithosphere, it manifests itself even~~ he velocity

of the rota t ion of the Ear th .  If we complet e mental descen t from

upper air to the rigid surface of the Earth, stepring o-ver em layers

— —~~~~~ the exosphere , te the troposphere , as on ste~ /S’!fl~~ , the n at

each step/s4e~ e w i t h o u t  f a i l  t-~~~~--v il l  ~e reveal/~~ tect-ed th~

numerous m a n i f e s t a t i o n s  of sun—ear th  u n i t y ,  which show tha t us wit h

the sun d~~i4e,s only 4he imaginary boundary.

Page 33.

(Nosmos brings dow n to the earth the continuous flow of t#e.

atomic  nuclei, which f l y at enormous velocities — cosmic rays. The

intensi ty  of space “bombardment ”  f i r s t  is ampl i f i ed , then it weakens ,

which is reflected in the stat e of the  earth’ s at mosphere: pressure,

tempera ture, ionizat ion, conduc t iv i ty .  In 4he f l uc tua t i ons  of the

intensity of cosmic radiation are reveai7d.ateoted clearly expressed

t h e  27—day and 11—summer  periodicities, caused by the sun.  Cosmic

_ _ _ _  ~~~~~~-—
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radiation c~~ ibs k ind  a-a-~~re conductor of t h e  r h y t h m i c

effect of the sun en atmosphere.

S4epps41 ~~ int-oSsolar laws the maq et i .  f it i d  of tne~~~~rt-Ir also

receives and reproduces the rhythm of solar processes. The passage of

the  sunspots thr .u-gh the  cen t ral  mer id ian  of the  sun , t h e  appearance

of power ful chromos pheric flares will entail imme diately, thtouqh

one--two days , t h e  p o w e r f u l  shocks of t e r res t r ia l  magne t ic  f ie ld —

authentic magnetic storms. This dependence so is intimate and so

clearly is ou t l i ned , tha t  the  indices of the magnetic field of the

Earth now are utilized for determining solar activity. The ~onfu s4 -eri

of magnet ic  field is repeated regularly, after agreeing with the

27—day period of the  ro ta t ion  of sunspots.  The Fer turbance  of

magnetic f i e ld d e.t.ect~ f u r t h e r m o r e  clear  1 1—s-e4mer f l uc tua t ions .  In

the magnetic a c t i v i t y  of the  E a r t h  are  re f lec ted  the more prolonged

cycles of the a c t i v i t y  of the  sun.

a n d  decreases in t h e  solar ac t i v i t y~~~
’
aed iat e ly

re e upper a ir , in pa r t i cu la r  ionosphere.  The sun changes  t h e

degr ee of ioniza tior  of a tmosphere  and t he reby  it a f f e c t s  its

electrical c o n d u c t i v i t y ,  the  d e n s i t y ,  the ab i l i t y  to ref lec t  radio

waves. The consequence of solar pe r t u rba t i on  therefore  f r e q u e n t l y  are

the disorders of distant radio communication. On 9 M ay, 1959 , in 1

hour 3 minutes  on Moscow t ime on solar disk ap peare d enormou s

L1. 
~~~~~~~~~~~~~~~~~~~~~ ±II~I±T ~~~~~~~~~~
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H—mo-k/burst. 10 and on 11 May followed still several flesh-/bursts. On
Lu..- d ~ %~~LJC,JC~~44d~ $4y A.,

11 May in the USA le.L.t the -sys-t~~m o€(radid, telegraph, telephone.(bay

later, on 12 say, when ~to the earth wa-s brought down the main flow of

ch arged part icles, in sky glowed b r i g h t  au ro ra  borealis.

Page 34.

“without fl4~-t.~ia-t-ion.s..it is possible to say that the

mode/~.o~idit-ieos of the upper layers of the earth’s atmosphere is

determined by solar activity, writes B. M. 1~ubashev. — Whether we are

t a l kin g  about  the s tate of ionosphere, various kin ds the brightness

of the upper layers (aurora , n i g h t  glow) or about the  s tate  of

geomagnet ic field — everywhere is necessary to tear in mind solar

radiation” 1~

FOOTNOTE I B. M. Rubashev. Problems of solar activity.

Moscow—Leningrad , Izdatel’stvo “Nauka ”, 1964. END FOOTNOTE

Solar storms agitate not only upper air. Their echoes reach

lower layers, i-irt. the troposphere. In the histcry of the

in,vestigat ion of s u n — e a r t h  coluu iiicationfconnections the  problem ts
-

~h~e “sun 4e 1.1-’ troposphere”fbne of the oldest. Alread y from the

- -  - -—
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~e-rque/moment of d iscoverY/oPcnin~~~~ins~ots some researche rs began to

connec t cl imate v a r i a t i o n s  in some regions of the Earth w i t h  solar

activity.  TI~~~~~~~~LS enumerat ion  of sc ien t i f i c  investiga tions,

dedicated t he--en~1y to this proble~~~~~~
’
ld engage ten pages.

Nevertheless there  is no full/total/complete clarity thus far m-t-itt.

Soviet geophysicist I. V. Naximov and its students approached

completely in a new way the resolution of this complex problem. They

decided in i t ia l ly  to inves t iga te  ~~ w~ un i~ d t i rn/connection of solar

ac t iv i ty  wi th  the  common/ genera l/ t otal c i rcu la t ion  of the  e a r t h’ s

atmosphere, and then with hydrometeorologic processes.

It turned out that  all bri ghtest  cycles of the  solar a c t i v i t y :

separate fl-aslr,/bur st s , 27—day va r ia t ions, 11—a and secular

cycles — create ~fre r t e  changes in atmosphere c irculat ion.

But general circulation transforms solar “jerk/im pulses” into the

occurence of cycles of 4-he f luc t uat ion s of b+t-e t empera ture  of air

( w a r m i n g  of the arctic, the nonun i f o r m i t y  of prec ip i ta t ion , the

regular frequency of typhoons , hur r icanes, thunders to rm) . It is

possible that ~~~ f u n d amen tal ly  ne w app roach for the solu t ion to th is

problem wi ll t u r n  out to be promising. “The physically c~,
rrect

statement of old problem , noted in one of his articles~~C~~
’vn Sov ie t

heliophysics N. S. !ygenson , it is at the sa.e t ime the  ~~~~~~~~
scientific news ” ~.

I-

L —~~~~~ . _
~~
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~~~~~~~~~
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FOOTN OTE ~ N. S. Eygenson.  Notes on the  physicogeographical

manifes ta t ions of solar ac t iv i ty .  Lvov , 19 57. END FOOTNOTE

d~~~* ,~ 4.
The a tmosphere , w h i c h  we—xs cond i t i on a l l y  divisible t~n layers ,

is physica l ly  single.  It is n a t u r a l  t h a t  the

dj sttir ha n.oe/pe r tu rbat ions , w h i c h  i n v a d e  to it f rom w i t h o u t , are

transferred from its one “floor/stage” en- another, producing eoupFed

eftects. The e f f e c t  of solar a c t i v i t y  nct s i m p l y  “sligh t l y  44.

interferes uppe r air”, but it penetrates depthwar d, it r ea ches t he

very floor of air ocean — atmospheric boundary layers. The exc-t~a-nqe

at meteorological  condi t ions  on the  Ear th  under  t h e  e f fec t  of solar

activit y in tur n , is reflected in geophysical. Erocesses.

Peg. 35.

Graphic representation of c~~ a-iaa4eet-±oir/connection between the

frequency of aurora  (dotted l ine)  and the n u m b e r  of sunspots (per

~~1}Tro.holt).X 1. The relative number of sunspots. 2. Vis ib i l i ty  of

aurora (number of nights in year) . 3. Tears.
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A. V. Shnitn ikov  note d the xistence of the  caused by the sun

variations in changes in al ud-e -of the level of Scandina vian lakes.

Nany resea rchers reveal/detect co.ueM~c-attOn/connection of solar
‘4,

ac t iv i ty  wit h t..h~e— f luc tua t ions  o.~ the level of Caspian Reg ion , wit h

the nonuni f o r m i t y  of the  r u n o f f  of rivers.

The bou ndless mirror smooth surface of ocean , which occupies

about 70o/o of entire surface of planet , also in its own way reacts

to the whims of solar e thet. The Sov iet researchers 1. V. Ijaximov

and his st udents , b-et---to then to Vu.  Tn .  Vize 1 demonstrated t h a t  the
p~~~~~~~~ 

d~ ~~~~di.Lfer en t indices of ocean change in accordance with solar indices.

Wi th 4-he 11— ~~~~~~~ and secular cyc les of solar a c t i v i t y  a r e  connec ted

the  degree of the icy state of the  arctic seas and northern Atlantic,

f luc tua t ion of the level of ocean , the pu lsation of gu l f  stream , the

therma l mode of Norweg ian  and Barents Sea, etc. The effect of solar

activity on the hydrosphere of the Earth just as ~~~~~~~~~~~~~~~~~~

its effect on atmosphere. 
-

Rhytheics  of solar a c t i v i t y  is reflected also in t h e  indices of

geoph ysical processes. A series of the researchers t1h ey assert tha t

the maximu m value s of energy of ear thquakes  f a l l  ~a the yea rs  of the

maximums of the solar act ivi ty ,  and minimum — tot the years of the
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minimum s. Catastrophica l ea rthquakes and volcanic eruptions also they

occur into- the years of u p l i f t s  of solar ac t iv i ty  (ejection of the

volc ano of kr aka to a  i n t o  1883 , the catastrophical  e a r t h q u a k e  of 1920

in Ch ina , the e a r t h q u a k e  of 1966 in Tasbkent) .

I. V. Naxim ov reveal%ateretad dist inct 1 1—summer occu rence of

cy cles in the motion of the poles of the Earth. -

Page 3~ .

Comparison of average annua l  Wol f numbers 1 (A)  wit h osci l lat ions of

the icy state of the Davis straits (B) and of the adjacent to Iceland

region of At lant ic  Ocean (C) (according to I. V. M ax im ov) .A ~ . Icy

state of the regions of Icelan d , arbit . units. 2. Icy stat e of the

Davis Straits, arb i t . uni t s .  3. The average values of W o r i f ’ s average

annual  numbers. 1&. Tears.

FOOTNOT E I The Wolf number  — — is. a value that characteriz es solar

activity. BID P OO TIOTI

U ~~~~~~~~~~~~~~~~~~~~
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The r h y t h m  of solar ac t iv i ty  accelerates and re tards  ( t rue , very

ins igni f icant ly)  the  velocity of the  ro ta t ion of the E a r t h .  The

French geophysicist Danjon comes to the conclusion that the

“mode/conditions of the rotation” of our planet can change as a

result of very pow e r f u l  ~T~~~~bursts on the sun. Thus, ei~t ir-c/all

~~~
aila bl

~ 
study inanimate natur,~ all terrestrial shells from the

uppe r layers of the ea r th’s atmosphere to lower boundar ies  of

lithosphere reproduce in their own way the r h y t h m  of the  sun.

The sun f luc tua te s, and the  beat of the  pulse of our dayt ime

star Is transferred to the Earth. With it into— cyct-e1~4 e-ke-.is

changed the  st r ength of ter res t r ia l  magne t i sm , the  f requency  of

aurora , the radioactivity of air, the degree of ionization of upper

air, chan ge of the ra dio recept ion an d au d ib ili ty, the strength of

atmosph eric electricity~0 
atmosphere circula tion , the intensity of

thunderstorm activity, ~r’quanti t y of ozcne and of cosmic d ust in air ,

the temperature of air , water of seas and oceans , air pres sure , the

frequency of storms, hurr icanes, waters—spout , amount of

precipi tat ion, the degree and the abundan ce of droughts , t h e  level of

la kes,
,~~~limate va r ia t ion  and ear thquakes .. . .  N oreover , is

reveal/~~ tPoted even coajun.ie,a-tj on/connection between the  pu lsations

of th. earth ’s crust and  the solar ac t iv i ty .  The Ear th  tn the

direct/s4E-*4qb-t sense of word breathes in the r h y t h m  o f— t h e  sun.  “The
ftfl’~ 4l ~~sovereign of all elements” co.e€.—f.oc.w.e4--*t- in terrestrial life. But
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this is unders tandab le :  radiant  solar heat , as we know , is the basic

source of energ y of the  ma jority of the physicochem ical ph en om ena~
which occu r in all shells of planet.

Page 37.

Zone of the active region of the sun (~~ shaded) periodically
Lkt a~~~“ illuminates ” the Earth ac a elp(enoraous proj ector (acc ording to

F. R. Nustelyu).X1. C. a. 2. Orbit of the earth/grc~~Trth 3. Source of

corpuscles. 11. Sum .

- -
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Unti l  now , we spoke about how change s in the act i~ ity of the sun

they manifest themselves the inanimate nature. Well, and ‘&o manila-st

theaeo~ v~ s solar r h y t h m s~ihe state of biosphere and t he  curren t of

the l i fe, which ex ists wi th in  its limits?

We know that the sun is a source of terrestrial life. Life

conceived itself, evolve d, became adorned with thousands of hues only

because of the life—giving force of the sun. Do -reset people , the-

plants , an ima ]1~ microorganisms — whole “livin g substance” of planet

(determination of V. I. Vernadsk iy )  ~
t
~~~~~ clar st orms and the

produced by the m shoc~, in en tir~ç~
1rrraiiudin~ life to t-h-e ediirl? It

- is d i f f i cu l t  to al low~ rhought tha t  the l i fe  s tands outside the  laws,

which are so/en-ch-~distinctly exhibited in the inanimate nature ,~~~~ h

which it com poses authentic and indissoluble unity.

c~~~
’
or the forgotten old?

geophysicists , meteoro log ists , climatologists , oceanologists —

ex.ar-y-t--htng- those, who are participating t0’the science of the Earth,

do not doubt the validity of sun—earth cessun±cat4on~connections. But

by no means all the biologists and the physicians share persuasion in

the fact that the cyclic activity of the sun affects biosphere and

- ~~~~~~ - - - - -  

- 

~~~~~~~~~~~~~~~~~~~
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the course of l ife in t Although o cne of them disputes, tha t

pteci.ely t~ the sun 4e—th1e-*b4T~T~~~~by it s

orig in/con ception/ ini~~~~~ion , the. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
continues to b d/int~~-ft~i~~ lu tL ~ •at te.~ ef ~€6~ ~L1~ ud~ ~,f i~~~’,

produces frequently ironic smile.

Page 38.

Idea abGu4 the i n t i m a t e  dependence between the  ac t iv i ty  of the sun

and the state of biosphere is estimated frequentl y as “the fantasy of

separate t,-es hot heads ” as very d o u b t f u l  i nnova t ion .  Is 4u-et.i.Lied

s~..t 1e-r skeptic is.j £4A1~~ U4

In biology had long ago been affirmed the und’~rstanding of the

fact tha t the enormous  role in dev elopmen t ~n-t-if~ l iv ing  belon gs to

environment. Contemporary materialist natural science , overcoming the

inertia of geocentric thinking , 
~~~~~~~~~~~~~ 

!I-PIrt this concept,

rightfully a44er exten d ing it to E~indi:g~~~ e Earth t)re—-ou4-e.~

spaC~~ saturated by completely material electromagnetic r ad ia t i cns

an d the powerful flows of the driving particles. Since materia l

consists, reqkLding the twice Nobel prize winner chemist Linus

Pauling, of substance and emission/radiat ions.

With this understanding of environment the sun must be

-- _________________ ~~~~i~i-~----- --— . -
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considered by one of i ts principal factors. It would see., d i f f i c u l t

to object to similar logic; howeve r, many , unt i l  now , associate

heliobiology wi th  something like astro log y or “black magic ”.

In connect ion wi th  this is in teres t ing the  instruct ive case w i t h

encephalitis. W ord “encephali t is” in physician ’s language indicates
~ tthe inflammation of brain. fl.~~~i-t~h bj it is i~ Fli~ d not some disease.

but tire vast group of cerebral illness/sickness/diseases. In our

country sadly became famous spring—summer -t-ecce-Fs virus encephalitis.

In the period of the wide mastery/adoption of the Far Eas t in

the thir t ies on new construct ions, l u m b e r i n g  enterprises, in t a iga

settlement s flared up the heavy epidemic of unkn3wn origin.

Illness/sickness/iisease striked ~i.u ~~~nc-~ df U~e migrants , i ts

oç.~~ r,1 i v7q-ested acutely and either killed pa t i en t  or it lef t  a f t er

itself irreparable, 1±-fe mutilations.j’Por t4re exp lana t ion  of the

na tu re  of disease into epidemic foci were sent for explorat ion

scientific researc h biomedical expeditions. The names of the

participants of these expeditions: I.. I. Zil’bera, N. P. Chumakova ,

A. A. Smorodiutseva, I. I. Rogozin et al. -~~~~~ equ en tly learned

~~~~ire/all country . $any of the participa9ts of the first
* 1*1~’

epidemiologica]. ta iga onslauq%~ts paid b,y/cealth, and some even by
-lo ~~4~ bIii~1

life before it was possible e.tablimhiaq..that in the taiga,rages one
— e.k.’a~ I &.4~a

of the var ieties of v i rus  encephalit is  and that the4’transfer exciter

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _________________________ _ _ _ _ _  _ _ _ _ _ _ _  -~~ -~~- - 
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from wood anima ls to people~the.-~lood--3uc-kin-~ -t-aiga -u-itas/tea~-s..~

Page 39.

3~~~rus , wi thou t ca using harm ~~?either musk deer nor moose/elk norhôst~Nanchutian p&e#e±n—— the basic “provider” of m i4e.~,Itaajs, in m an 1
often rod uces the irreversible damages of the nervous system. Pe-the

_ _ _ _ _ _  

-frc46~,flash/burst- of epidemic in the Far East the mites/tongs did not
4

prod uce suspicions of parasitologists. No one assumed that they can

be the carriers of dangerous virus .

Since then pa—as- 30 s1-w-mer/year~ or t h i  t ime tick—borne

encephalit is, its exciter, the carriers of virus, way of the

pr opagati on of illness/sickness,/diseas e were thoroughly studied and

they entered in all textbooks.
On this  basis , medicine worked out an entire system of measures for
prevention of the disease. But strange as It may seem , despite all the
measures undertaken1encepha]tis ka~ n~ t djsappea~~ d.Iple..lc of t~ia disess. from time to

tile again flashes, appearing with surp ri simg reg ularity,

a1~proximately tb-romgh ea~k of 10—11 se..er/years, bein g spread from

to enorm ous distances. Exact1Y(~~ecadef later after the

described case the vir us of ence phalitis su dd enly  a~ peareci in the

Furo,.an part of the country and in Omsk region. t~ additional

deca~ ee s-f4er it re~ee 1/detected in such, it would seem ,

inappropriate places as India , Canada, Malaya. In India from

emc.pbalitis, besides people, suffer ed t). monkeys. Duri ng epidemic

th. whole hi~~~~ of animals perished a~~~~~
”sev.rsl days. The

________________________________________ _____________________
~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 
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flooh/burst~ of epidemic as has already been spcken!~~
f’ided

ten—eleve n sus.er/years. With each new wave the

character of~k~lness/sickness/disease was modified to such an extent,

that at the first t~~ w/l~I~nt the  phys ic ians  even immedia t e ly  did

not disting
,~~~

h alread y f ami l i ar infection , thus far labor ator y

checkings 4-id- not establish/i-n-s-tall the nature of exciter.

~~~~~L) 
~~i~4(Strange transformation of illness/sickness,disease, and,’ma~n,J~nge, incomprehensible periodicity !(Astonis~e~~f~~~~~ i b  1 e

agree ments. So, shortl y before the last,’lTat-të~ seriou s flash7bur5t of
~~~ ~~

the ep idemic of 1957 in Uttoral 4~,r—ff’rata1c~~e it—gi ~~~ed -ont---t4~e

pr~t 4 4 i i n: for one year,

pee-par-ed 250 t imes more n for  three to l o w i n g  years. Li t t l e  beasts
~~~~~~~ 

‘ut  £ -to (4
went—by— -avalan che, as if movable some indomitable force. They

moved ceaselessly, app rox ima te ly  at a rat e of t h i r t y  ki lomet ers in a

2L~ hour period , swam across rivers , they  went even in villages, th y

t jo-n” 1OTPq—qe~~~~g—a-6-cus.tQmed
I-,,

c n e  a1)~~J.nto their  “great expedi

(i~~~~ rr oundin~ iorest/sca~.f1nlding l~~ al  pEete- HI. Each

pr~~~~~— traveler bore on itself the clouds of s.se4ed by viruses
+1(1(4

wi-tea/tongs (on th e-tv one l i t t le beast they  counted about 1800

p-ieee-a).

Page $0.
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In the  searches of the sc ient i f ic  explanat ion  of the  wave nat ure

of the encephalij is.ef two physicians — Yu. V. Al eksan drov  and V. N.

Yagodinskiy,  th~~ served in the Fa; East , left into the  t a iga  to hun t
.11_ c.’t. ~~J 4)

for m i-t~~ 7toi~gs — the carriers of (virus. The armed by wafe r to wels

“hun ters” catchhed and accumulated for day hundreds of parasites, and

then was checked in laboratories the degree of their infection by the

viruses of encephalitis. The yield of “little ticks” in different
w,i ~~years was by no means  identical .  In some years the v i ru s( found  Almost

of—t-h.e hal f of the  caugh t  parasites. A n d  then  fol lowed yea rs , when

mit-es/tongs for some unclear  reas ns ~ere freeI~e-4-eased ft-em v i ru s

and 1*-s most persistent searches no th ing , . The

morbidi ty of people correspond ed~~~o changes in the degree of

infec t ion  by the viruses  of m ±—te-s/-t-esgs and  woodi an imals .

?4t~ many—ye a r  hunt of t-h-~ p h ysicians for wtte-u/to-ngs did not

pass wi thout  bene fi t  f o r  the science: Tu. V. Aleksandrov found in the
f~cAc. 

014 ~~~~~~~~~~~~~~ ~~~~taiga the u n k n o w n  varieties of mibeett’c’tigs. But , h v—mi,eli---t.he
~~9c~~~~ e~~ yi~~~~~a

‘~hysicia ns no~—wer-e—~~~~t~ n , the  d tsvoll-t4e-u.i-t.f of morb id i t y  by

encephalitis in the  Far East did not obtain the  comprehensive

explanation.

f~4~~ _

It_caj ha—t-h ~~~~~~~~~~~~~~~~~~~~~~~~~ of epidemic 4~n nect ed wit h

thç~~ass ptgration pc~e-~e±nafAfter the mass ai~ rations of squirrelt~*..(- d~4J  
_ _ _ _ _a rule , follow ed meee-ssa-r y epli4t of morbid i t y by

— — -------- - - —--
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encephalitis.

Were be gun ca lcula t ions, were traced curve/graphs . This

assumption resembl ed to truth. But when the physicians com pa re d the

course of morbidit y by encephalitis in the Far East with morbidity in

other regions of the USSR, then “squirrel hypothesis” 4-b lost its

at tract iveness.  The curves  of m o r b i d i t y  in the different , even

distant regions coincided for some reason. It e-t~~~
’o tha t the

disease hf~encephalitis in the Far East was only a part icu lar example

of some mo re, cam. n/9e-w~ra1/total law. But which? The degree of t4e

in fection o9m~ tesit~i~gs by viruses was dissimilar in different

years. Lti~~~~~~sible, it scmehow depende d cm the number of

themse lves.

The harvest  of mi-te~ 1tcnqs in d i f f e r e n t  year s also oscillated

and it was caused, prob a bly by the n u m ber of an ima l s , en
~~~~~~ 1 ’C~~~d v41~ ped tbë iT Mn7ton.~s. The m~~~±pl1en tT~~ of a squirrel~ and other

animals in t u rn , depends  on the natural situation , dissimila r in

d i f f e r e n t  years.

Page ~1.

The similar line of reasoning led the epidemiologists to the

conclusion that the epidemic of encephalitis appears whe n in the
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constantly existing natural location of disease st.ce~~dds up the

c~~~~binat io n of the fac tors, which are f a v o r a b l e  to epidemic , i.e. , it

is created- the approaching “ep izootic situation ” .

But then why ,  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t e r r i t o ry

frcm foothi l ls  of the Ura l s  to the  Sik h o t e — A l in  ta iga , ver y di verse

in its natural conditions, t4ie.y do~~~~~ ar simultaneous upl ifts and

decreases in the morbidity? ~~~~~~~~~~~~~~~~~~~~~~~~~ one virus alone
1L,~~i~~)

and not on ly in the  number of aã.te-s~ to-irgs or in I vt ~— sf’ock puo t~r in ,

in weather or in a qua n t i t y  of f a l l i n g  .ou-t-- precipi ta t ion.  Here act s

some mor e gener al, more main motive power. But ~ a—irht~~ ?

~~ olutioq was somewhere clo~e)~s1J, but~-1~~rust ve~ e imt gjv Dn into

~~~ ~~~~I4 #, ~~~ I*4 ~~ t 
)

~~td 7~ze&,
‘~änds. ~~~fe-rt-una- b-a ~eeurate tra~~ Kid~ rd t L~ ~as—e. Someon e of the

tender—hearted associates, atteaptin tc aid the friends in the
~.t ~~~~~~~~~~~~~~~~~~~~ I’M4_

so luticn to  problem , recalled t h a t  h ~n wavel ike  nat ure of

the epidemics of d i f f e r e n t  infectious diseases wa-a- ocoup ied A. . L.

Gh-i-z bevs-kty, and it advised to read his monograp h “epidemic

catastrophes and the periodic activity of the sun”. This book came

into being in 1930 (in a quan t i t  of 300 copies) and it was is-to d own44J
and dust o~ it.i-c4eed se-ve-r-e-Fy ; 

~~
‘ si nce the n of it did not r epubl i sh .

The book they found.  The main  though t , gotten from t he  book : the

sun can bsP~~~/ir~~~~~ece-d in the  course of epideaii~~

_ _ _ _ _ _ _ _ _ _ _ _ _  - -~~~~~~~~~ - - — -—

-
~~~~ - - --~~~~
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This thopçght see ed %he ph ysicians.by at first strange to
~~ka~dq ~~~~~~~

absurdity. --i-t-*s f±kral--4o discard it from t he—eou-n-ts--of
cIw’i

14 —r.-asoe-i-n-qs, they decided all the same to verify it on their own

small statistical material. For this  they  compared morb id i ty  by

encephalitis in the Far East for last/latter several decades wits the

course of solar activity during the same period of time. Bait w~is -the

consternation of the  epidemiologists, when the cu’rve of morbidity and

solar activity in m any  respects they  coincided.

From the statistical theory of correla t ion it is know n that , if

the conf igurat ions of two curves are s imi la r , then  one of t h e m

r.e.tlec-t-/represents reason, and another — consequence. Or t h e y  both

ref-leet/represent the conseque n ce of one reason. So answer/r enTonse

to question , what is the reason for the epidemic of encepha lit is, was
‘1’-’I

found.(Sun !

Pa ge £12.

Thus tuhe mysterious regulator, who reconstructed from t ine  to time

entire cha racter of interrelations in wood biogeocenosis - these

component parts of the biosphere, aff ectin g, apparently, the-j- .’4e.-
epizootic situation , the number of providers of mitem/t eags, and the  

-- 
- 

- A
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number  of carriers of virus  — mit~ s7rb1r~s, and mainly the activity of

the  very exciter of encephal i t i s, but  possibly,  also the  res is t ivi ty

of people in the relation to disease.

After idemi ists c~s~~~~~~~the i r~~~~~~~~~~ ~~~~~~~

solar hypothesis  r ad ical ly~,~~~anged. New— from it—a-l-E-eady im poooi-h-1-y-

was-simpl 7 t
’V’

b~ U , h ~~~f-f. ~hou~t tbo~~~~the in terference of the sun in

t h e  dynamics of .the illness/sickness
1~~

isea e, which  period ical ly

damages the population of i erent in their natural conditions
- ~47f~1

re~-&ono of te restiat ylube, sub-jitqate~ them by (organic naturalness.

From the skeptics t~h~ Lieutenant Colonel of the medica l service V. A.

A leksandro v and the Na jor of the medical service V. N. Y a g o d i n s k i y

“were converted” into the- convinced ideol,gical adherents of

heliobiology and to this day continues ~.t-e~ invest i ations in this
~~~~~~~~~~~~~ L A 4 . 4

direct ion. t n  the i r  overpersuasion p ayed (Eole of

sta4i tt~-Fen. As the re ader further will  see, the method of

mathemat ica l  ana lys i s  general ly  is applied ver y widely for  the

dev~tepse-wt/detection of sun—ear th  biological

cQmaun-i~~t-±on/connections.

‘~z~l&t bv4.(.a P’o

As a rule, the ph ysicians very  do not 44-v. #-h-e medica l

statistics. It seems them dry and dull in comparison with the

clinical disciplines: indifferently it record/fixes both sad and glad
&41~~facts — morbid i ty ,  mor t a l i t y ,  age in d ices , the abundance of th-u~~~ ui .
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other illness/sick ness d iseases, etc. 6n—tha (cry •attes of

statist ician ~~~~~~~~~~~~ of medicine.  The development of a n y  science,

inc luding  biology and medicines, is inseparably  connected w i t h

accumulation and processing statistical data. Any scientist ,

laws in chaos of phenqmena repe~ t4~ng ~ any t imes  one and the  same
I (A1~, to~J *.#~M1 1t ‘C~~experiment , is o~c-upi .4—-eet—-t-tr~ n---by different— -a-c accumulation of

statistical evidence. “statistical work ”  produces i n v o l u n t a r i l y any

practical ph ysician, ~.eco.F-d/fixing in the memory  the similar cases of

diseases.

~~Right was the ~4rge Austrian physicist Ervin Schroedinger , wh4ch

tie- wrote:  “(‘he laws of physics and  c h em i s t r y  a r e  tho rough ly

statistical” . And in l i v ing  na tu re  man y processes in the  f i n a l

analysis i~e- subord ina ted  to s ta t is t ical  laws .  Processing u n i f o r m

data , obtained not in l abora to ry ,  but as a result of obser ations of

the  phenom ena of t h e  s u r r o u n d i n g  wor ld , a c t u a l l y  ~~~~~~~~~ processing
_______  

/

t~c results of the grandiose experiment , ~~~~12~~ seemiirg-l y nat~1’re

it~~~~

Page $3.

In order correc tly to select, to interpret and to process many facts,

necessary to manage not only mathematical apparatus, b ut a lso

sc ientific logic. Under these condit ions of s tat ist ician it becomes
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the pcwerful instru.ent of knowledge.

Its conclusions scient if ic  st atist ics expresses in t he  f o r m  of

curves , setting forth the esse nce of phenomenon in mathematica l or

grap hic lang uage. This made it possible seeming ly  immedia t e ly  to see

wi th  own eyes phep o .ena in the i r  complex  interccnnect ion.  it~j~s

naiur~ 1 that~ tk~~~~more data ~t- i-s invest igated in the s t u d y  of one

_ _ _ _ _ _  

4~) £~prob lem, -by those to more easilyp’solve1the proble~ of the dependence

be~ween phenomena. The more the fac,~s ~it cover~
’
~E~~

’ invest igat ion ,

-L.a~4s more accurate a more precise4~esult.

In t* searches of-the ex planations of the wave nature of the

encephalitis ef two ph ysicians — V. A. Jagodinskiy and Yu . V.
C~”m~ _ _ _ _A leksandrov — independently appz~ia.ch- 4--.t1~.e conclusions, at wto -m

arrived f.o~ — h a l f  a cen tu ry  4e themr one of the authors  of t h i s  book —

A. L. Ch izhevskiy.

us r e t u r n  to the pas t let ue~ o~~~~~~~ the f i r st

steF4~piL.treVof the science of sun—ear th  biological

~~iau.nica44on/connections — heliobiology .

— -  —----—- -- - --- --- ---- -- -  —------~~~~~~~~ - -  — -- --- - --- — ------- --- ------ -
.
- -  —~~~~
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--- -‘ --- - -— - — —  
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Page i$3~

Bl ack death.

e’~~ ~... “At ten t ion ! D±-seas~~ bj’ s m a l l p o x  are recorded in provi nces of

Madagascar . . . .  In the  Ita l ian  port of Brindis i  — death from

smal lpox. . . .  In Turkey several cases of typhus ” — similar,
~~~~~~~

radiotelegraph bu l l e t i n s  f 4-y-- -a-w-a-y once dum~-tmg ten days out of Moscow

j ..n~ all ends of the Soviet Union.

Th e epidem iologists an d the phys icians, who guard the sanitary
\LL4 # ~~~~~~~~

boun dary of our coun tr y ,  await report about epidemic danger hô-,- -as

pilots awa it report about weather.  S igna l s  p’ri’e-k-- -u-p o~ rc’ the

invisible “microsaboteurs” — t he  exciters of dangerous infect ions  —
can cross the state boundary. Cannot be let pass t hem

On the  Sovie t sid of the fore ign guests , who a r r ive  from the
p.-

countries , where , uTLt- &- 1mT~~~~ TII~~ Wi TE fl-m~ h7buce-t.e....of

especially dangerous infections, usually enco-enkers the whole board:

the cust om s off icers, the f ron t i e r—guards  and wi thou t  f ai l

- - —k--- ~~~~~~~~~~~~



-
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physicia n—epidemiologist .

Page ê~.

In the USSR there, is a law, accor d in g to which no one has a ri ght to

obtain r’ ~ 1.n~4op~ for entrance ,in to  the  c o u n t r y  or the depar tu re
~~~ L 

~~~~~~~~~~~

abroad, if to—it---a--ce----net mede- all  the necessary inoculations against

“especiall y dangerous infectio~~,” ,~ ,~
lague,.choleras, typh us,

smal l pox , yellow fever — and is ng±_qL~en out rcri ifiGate 4s a

special certificate. If gue st does not have a certificate, the n an

inoculat ion to him they  w i l l  mak e  here cn b o u n d a r y .

With d if f i cu lty ~~~~~~~~ ent , hasty t ravel ler  forces ~~~~~~ to

tely “excess formalities” in order that nothing it

would ~~~~~~ ~~~~~~ her. But meanwhi l e  con tempora ry  qua ran t i ne

measures are very simple in comparison wi th  the  past.

...Th e yea r 1552. In Pskov appeared terr ib le  guest — plag ue. The

hum an d the  chime of church  bells spread a l a r m i n g  news all over town .

Informa tion rapidl y reached to Novgorod. Immediately, as testifies

Novgorod chronicler, “Rapidly ca4~I—tn Novgorod about Pskov residents

~J oy~ r.. ~ c~in -order t hat they would go th ere_ t Wa hoer at tha t ul N~~~ -~&wed wit h
‘~~
, 

_ _ _  
_ _ _ _ _ _ _~~~~ds, J~~~—not waJ e~ S ut~~he~ wil l  on teh -b-he gu•s

ta ozrp (~fli~~gorod, 4~~~yvwdsh4- t.~~~E~~~T(y 
-~~~~~~~ ~ ~.k ~~ I~i &m~ with

t

L
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~~~ L1 A jv fr1~,,4-t fr~ f~’C~
, /~goods ! And ta_-be--to gate  on Ps kov road in~ ei4èr that  they ueml d d&ive

~a-t.o Pskov, ~~~~ from Pskov into Novgorod”. (Tran s. note: the

preceding passage is w r i t t e n  in old—style Russ ian , and is the re fo re

mostly untranslatable. ]

s~h’~K~4 
g3~.4Every where authorities az.Eanged “g tes~~t~ en~~firw ”, wher e each

a a r ~r~
-1

v~~ itor “the y questioned d-ua t a  wLn ch  tLO a di ta mee” efore le t t ing

(pa-s~~ into city washed , f u m i g a t e d  h~j~~ lo th in ~ . If ar r ived f r o m  the

in fected places, t hen, t hey plar~ ed i~t te- long quarantine. ?ven
~~~~~~~~~~~~~ 41

impor tan t  state t6rtif ica~ es en gates f irst  “they copied t hrough t-he
1LJ 4’~~~fire/~-iqfrt” an

~~xl7 1
~~~-n sent a.w.a-y copy acee-rding t-e

den4qiia.t.ion/nni~pose.,~b.et original they turned .

Ant iplague  and an t i—chole ric  quaran t ines  existed in R ussi a f r o m

XVI centur y. t i l l  earlier the m they  inst i tu ted in I t a l y ,  where  s’v~ m

—ep- oe..e i~ 4-al 6. .uu~. L  I r m —t-he d i f f e r e n t  count r ies.  ~Crea t ing

quaran t ine , people the y hoped to avoid the arrival of the  terr ible

illness/sickness/diseases: - plague, small pox, chol er~~~~,pich in4o

sh ort periods seized enormous  territories, tc sf~ L/~ vnver tea f rom

the count ry  to the  coun t ry ,  f r o m  one continent to another. B~~f

overcomi ng any obs tructions , dangerous infections all the sa me

periodically were spread on enti re  world  and also suddenly

disappeare d. Th is fact , known f rom a deep a n ti q u i t y ,  apparent l y, lay

as the basis of Greek myth  about Pandora , discharging 

- -  —- - --— .—------- -- - ---.——.---—.— - -—- _ - - -
~
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illness/sickuess/liseases from the box, where they a~-e stored u p—t-e--e

certain time to—4s_#i..e,/temporar44~
.

Page 45~

But whence nevertheless were- made smooth- to h u m a n i t y  “pestilent

infections” — epi~ emics and pandemias?  What  &±d contribute4 to their

appearance ? How to explain the catastrophical rapidity, with which

the  pand em ias f rom t ime to t ime did und’er-z t~~~I Flanet?

The spontaneous ly  catas t rophical  character of the propa gation of

ep idem ics long time did not yield to explanat ion.  To guess the

reasons for the ~~ r iodic i ty  of the i r  ap ~eat an ce  attempted half a

century  be.k/ago(~
’i
~en also eu.t~~~~~-y young researcher A. L.

Chizhevskiy. First he attempted to find ansver/tespon-se to his

agitated questions in vast historico—medical literature. Prom the-

books the scientist  learned , that people have long already not iced

strange co-a2untcat-*on/connection be tween  many  terrestr ial  na tu ra l

ca lamiti es , inc lud ing  infectious illness/sickness/diseases , and

E~~QtI i~ “celestial” phenomen a .

OIrff i Eo~~~ Trtumy. % onr planet~~~ m~imerous shocks. e ” 1~ -f .H

out- -en d ha ppy, r e l a t ive ly  calm , b-he epoch s, when  no th ing  d isrupted

the peaceful current of life , ~~~~~~~~~~~~~~~~~~~~~ when the whole

—— ---
-_ -_---_ _ _ ___ _~~~!;__ _ _ 

-
~~~~~~~
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world came at onc e into the ag i ta t ion:  spontaneous/eli merit-al

catastro~~~~~_~flood s, dro ughts , ea r thquakes, vclcanic erupt ion s, the

mass ceet-tlIgB ef- insects, epidemic , ep izootic disease and ep iphy t i a ,

tim hunger , which raged in  many countries, even who le cont inents.  ?h~

~~entur ies— old ~~~~~~~~~~~ of ~~~~~~~~~~~~~~~~~~~ rise to in- Greek~

idea about “ m u t u a l  s y m p a t h y ” — tb-o~aght -abe-ut the  interconnect ion of

all  th ings, processes and phenomena in the universe.

cewmumicat4en,Qonnect ion, since ol den t imes realizeed by peopl e, at

thn d-ete-rmia.cd to.~-q-ee/moments of history became maximall y convinci ng ,

literally perceptible.

The Roman poet Ovid , narratin g about the general

illness/sickness/disease, which  s t ruck  in I cen tu ry  B.C. o-f the

inhabi tants of the island of Aeg ina , note s tha t  i t  “it overcame

people , animal an~ plan t  s imul taneousl y ”. Eve n earlier t h a n  Ovid

Sophocles wrote in play “Tsar Edip ” about the  fact  tha t “the
_ _  

7’

illness/sickness/disease transferft~,nverts trom field sovings oet~
the animal~ and uter ine babies”.

Because of Greek h is torian  Thucydides to us it is k n o w n  t ha t  the

ep idemics, which broke out in Attica between £436 and ‘$27 for  years

B C., were accompa nied by eart hq1uakes, m a r i t i m e  floods, drough ts, bad

harvests, 44re in tensif ica tion  Q#- activity wee- Vulcand’The mighty
1~,1i,kI , ~~~. 4 1

forces of the  rag~~ig n a t u r e  ~~~—H —~-—---a....k±n~-d against man  dur ing

- 

_

~~ -- 
~ 2-TE :1:1: : : i~i~

” 
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“Attica” illness/sickness/disease. In Athens t he  earth t re mors

destroyed many buildings.

Page 46.

As an example of “comaon/general,Ltot-a3 excitation in natu re”,

_ _ _ _ _ _ _ _  

A- ;

peculiar fever , if bh-en it is-”pooo-ible to he expressed , ca-a- ~er-v-e the

pe iod fro m 251 to 226 years B.C.  (epoch of C ypr i a n ’s pes t i len t

Vibrations of the ~~~~~were noted then in Europe (in Italy),

Africa, Asia.

No at~A-re less va luab le  for  the science of- the ind ica t ion  of the

ancient manuscr ip ts  (~~~~
‘relationship/re-ti u-~ bet we~~ w e a t h e r  and

-

~~~~~~propagat ion of epizootic diseases and epiphytia. • the period of

1770—1775 was marked by the development  of the natural  ca lami t ies,

a~ t-er wh ich tbey fol lowed~~~~izootic disease, in par t icular  the

rinderpest, which vent around all of Europe. The historians and the

writers, the eyewitnesses of natural catastrophes, who lived in the

d i f f e r e n t  countr ies  and in d i f f e r e n t  t ime , u n a n i m o u s l y  noted t h a t  the

powerful  “ f e r m e n t a t i o n” in inan imate  na tu re  almost wi thout  f a i l  is

combined vith the revelry of pestilent infections among people. Most
4~~&*’/~dm.% M~4~N

~~~~~~~~~~~~~~~~~~~~~~ ancien t me d icine go t persuas ion, that also the

unhealthy proc esses, taking pl ace in living organism , are

un der the direct effec t~celestial, or, as we speak now , space forces,

I~J1 -1~~~1 ~_ --~ L-~
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because of their  p o w e r f u l  mys te r ious  i n f luence .  The observed

agreements in t ime of celestial and terrestr ia l  phenome na , for

example , the  emergence of sunspots or aurora  in the  years of n a t u r a l

catastrophes, were so/such frequent, that in many peoples arose even
0me4W

the fa ith in “stgirs” .

However , n~ t-i-ced c a-aut~ic-attOh,’connection of phenomen a was not

t4re~ empty game of fantasy. It is interesting that the “systems of

omens” a-b- all peoples and in all times were amazingly similar. For an

ancient Chinese , a Russian chronicle~~ a Gaul  and a Mongol ia n the
(alr.a.~ ~4..p..t 4)

strange coloration the f i r m a m e n t , herr ingbone clouds , ray/b eams , b-he

columns and eddies of aurora, tne earth tremor , spot on the sun or

circles about it constant/invariably preceded misfortune ’s onset. So,

in the patriarch chronicles of 6874 yea~~ wcitten following

repo rt/coememicati on: 
-

“There was a sign in the heavens. In the same year there was a great
plague in Moscow . In the same year there was a very great plague in
Vologda. In the same year there was a great~ plq~gue in Lithwanla.In the same year there was drought and grea T~ great famine over
the whole earth. ” - - - .

Science did not pass oV e~- these m ost int eresting empirica l

observations. The scientists and the physicians of antiquity

(Hippocrates, Celz( ireflectie ) a,~~r1e the na tu re  of celestial

in fluencc~s.

Page 47.
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Later the epidemiologists and the hygienists  made the— repeated

attempts to explai n how ~~~~~~t T ~ nvir on a e i~~)pro pa gation an d(t urse of

the illness/sickness/disease: they  ve~e invest igated the  i n f l u e n c e  of

the pressure of atmosphere, air hum idity, wea ther , temperature , etc.
V

Beginning with  the outstanding Italjan hygienist Ramazzini/who le

pleiad of tire scientists devoted it-s works to the explanation of the

interconnection between morbidity and meteorological pheno mena. For

example , in XIX century Faraday hotly defended the possibility of

in f luence  on the  o rgan i sm of t h e  atmos p heric electricity, ~~~~~~~~ the

format ion/n ~ u~ a t+on of ozone. D u r i n g  the  cholera epid~,mié of

1837—1838 the reason fo r  the cholera many  phy sicia;i s( nside re d

“electricity and magnetism ” of the Earth.

“Every time, wrote later noted Russian physician F. Inozemtsev,

with the a n  
,,~

t~~ spheric the r~tori we saw tha t  the  number  of

s uppl yJ~ ~1.iv4*e4 -t-o’- h osQ~~ als c4iro-l ~~~~~~~~~~~~~ su
1
~~~~ l~~~~~ ts ide r a b ly

number  d4eeed~ was ~~.me , ra-tirer t.ha n -es- th i s  -it

occurred before the  appearance of (thunde~ st or .” 1~~

Another Russian researcher , N. A. Ska lovskiy 2 , j~ 1908 appcnro4

w’4t.h re ports about- the role of meteorolog ical phe nomena , in

particular atmospheric electricity, to the course of chole ra

epidemic. !‘inally, kn Engli sh  re searcher1 Moore , in t~ a publ ica t ion

t~~86, perhaps, app4-st-e d for the  f i r s t  tile reference to the  sunspots,

- — .  _  

—__ - -— --- - — - — -  -
- --— rn



-
~~~~

—---- ----- - -

~~~~~~~~~~
- - -—--

~~~~~~~~~~~~~~~~ 
- —5-

noc ~ 7716 0106 PAGE

“which , in the opi n ion of some researchers, can have a known e f f ec t

on the sta te of the e n v i r o n m e n t , con t r ibu t ing  tc the  deve lopment  of

epidemics ” ~.

FOOTNOT E 1 F. In oz emtsev. Using milk as a cure .  Moscow , 1857.

2 N. A. Skalovskiy. The microccsmos and the macrocosmos.

St—Petersb urg, 1913.

~ B. J. Moore. A manua l  of diseases of India. London 1886.

END FOOTN OTES

After  tire deepemed acqua in tance  w i t h  the  most ex tens ive

historico— medical l i t e ra ture  A. L. C h i z h ev s k i y  decided to v e r i f y  wi th

the aid of astronomica l and statistical comparisons most probable  in

his opinion solar version.(~ /ork ing  hypothesis”  s~ rved the idea ,

aee~ -~ 1l~~ ta vhieh in the being repeated character of epidemic

catastroph es, appa r en t ly ,  is pa r t i a l ly  g u i l t y  the moni tor  of t,.he l i f e

of planet  — the sun

Thi~~~~~
’
eceded~4~~is line of the reasoning: meteorologica l factors

(tempera ture, pressure, humidity ) undergo~~ I~~ aio ~~~~~~~~ a n d even
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in two closely ly ing/h u~ i~~~u~~ l poin~~1~ite.-s g ive  d i f f e r e n t  readings .

It is possible to immedia tely  d iscount  them.

Page 48.

Mortality in &ugsburg from pestilential epidemics from 150 1 through

1650 and sol ar activ ity during the same period. The m aximum of

diseases is designated i~~
1asterisk. (Curve/graph is comprised by A .

L. Chizhevskiy according to data of Resle )~~~1. Quan t i t y  of the dea d

persons. 2. years.

1_i

~~ 

-

~ ~~1 - - 
~~ - 

~. , :.

~~‘~~“ j J - ’ T ~~ ~~~J - -
‘~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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But there is a group of the phenomena , wh ich s imul taneousl y co ver the

enormous spaces: for example, the perturbation of terrestrial

magnet ic field or atmospheric electricity. But electrical, magnetic,

electromagnetic phenomena in the earth’s crust and the atmosphere in

tu rn , depend on ~~~~~~~~~~~~~~~~~~~ m ainly on the inf luence of the
~~~~t Ma~~sun. But t h a t  means f i r s t  of al l  —i-t ---i-e----to investigat e t h e  question

concerning relatinn ~ n~ wz ee—frr~—-r rn ~~—~ r--o-~~~r epidemtc

diseases with solar activity .

In order to v e r i f y  “solar h ypothesis ” , one ou-ght n~,t ti. , h d r ~

stud4~ the  most e x t e n s i v e  statistics Fewg o~~~~~~~
’
ed epide mics. And

then , a f t e r  com par ing  chronological  tables w i t h  da ta  e’f the  a c t i v i t y

of the  sun in the  co r respond ing  periods, to obta in  at least  par t ia l
_ _ _  

1~~~~ansver/r-eaponse’to the p~aC~~ questions.

After t.ha “excavations”, ~~~~~~~~~~ a series of historical

arch ives, was comprised b-he detailed chronologica l table, wh ic h

systematized the  i n f or m a t i o n  about  the largest epidemics a n d  t h e

pandemias of p lague  f rom 430 years on 1899.

1. 
~~~~~~~
‘

?Q t h p  pres~~nt  ~end the remainder evidenee abeut the

pestilential epidemics of the Anc ien t  Greek h i s to r ians  of Herodotus

— S 

~~~~~~~~~~~~~~~~~~~~~~



DOC = 77160106 PAGE 48 ~ 9’

and Thucydides, reatest ph ysician of t.he- ant iquity ,o~ H ippocr ates,

etc. Especially powerful epidemics of plague remained in history with

the names of rulers and celebrities of that time.

Page 49.

i~~i~i~ raged “ plague of Oroz iya ”, in 165— 168 years - “plague~
’

Antonjna and Galenus”, in 2 5 1 — 2 6 6  years — “C y p r i a n ’s  p lague”, in VI

century — “Jus t in ian’s plag ue” . The h is tor ian  Yevag r iy ,  the

eyewitness of Justinian ’s plag ue, 44 note d t h a t  its intens ific at ion

and weakening were aeeomplinI~e-d- periodical+y~ wke~ eupon—to r each

period e ab ut 15 s.u.a-.er--/years and in each such
/

lv .r*fl t period of plag e it was more p o w e r f u l  on t he  secon d year .
4. r1 .LLLIP( ~ e4~~~— II o.~ XIV century plague~ a-g1i~ rTh~~-Q4L Ryzan tium , Italy,

~r~~~~~~~ T
’
~ rance and Germany. In IX century it produced de vastation

in Europe. In XI c e n t u r y  the illness/sick-ness/disease appeared for

the first time in R ussia. In XII—XIII centuries it raged in Egypt ,

- — 
Syria , Greece, Ita ly an d literal ly mo w~~~~ troops of the crusaders.

The bony hands of “black death” in XIV century embraced the wh ole

world.. From Central Asia the commercial caravans carried the plague

air the Coast of the Caspian, Black and Med iterranean, from there it
d:d~~~ &

penetrated be the Eur opean continent , where ru±-ne-d the- fourth of

entire population.

- 

-- .5- - ----: -----5 - - - -- --  
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The con tempo r aries of ~~~~~~ death” — the  g ose pestilential

epidemic of th X I V  c e n t u r y ,  by_th-e --v.r y power fu l  ~~~~ all , which

~t~ n4ed h um a n i t ~~—1-er~~iiveral detailed stories about th is  ca l ami ty ,

which deva stated Europe’~l~~ Asia for some three years (1348— 1351

years) . A n d  in these descriptions fu r the rmore  the appearan ce of an
7
ep idemic is com pared w i t h  the re~v-e-l-r-y the  sp cntaneous/ e -1eme-nt-&l

forces of nature. ,!!.Qm—t-h-e--d4st~ nt &ast ,, w r c t e  de Muss i, in China
~~~~~

bl ack deat h~~ recededct he signs: tent rain fsem- snakes and  the toads ,

wh ich be~a—rr--tD cr3 wj
1 

i_n dvel ling~ and they ki l led people. Prom sky

flowed t~he—f-1ev-,s of the blood and fell  stones” .

Of co urse , to us it is d i f f i c u l t  to i -w”~~

4

~~ii/holFTho’wn from

smi]~~~ rea ding these ju i cy ,  but  na ive  chronicles. Neverthe less one

should say that~~~?~~ Chine se chroniclers noted at this time

exhaust ing heat , d r o u g h t s , and t hen  flood s and the- gen eral

illn~ps/sickness/diseases, vhich
,
~~~~oye d’~

’
o five million people,

hu i1jç~~~~~~ 1rre, the devastating raJ..d-s-’of locust. According to t h e

noted German h i s to r i an  of general  diseases Geser 1, si.ila r events

preceded “ black d e a t h” , also, in other  p ar t s  of the  world/ .I-iq?rt-~

FOOTNOTE ‘ H. Geser. The history of general diseases. St-Petersburg,

1866. END FOOTNOTE

- 
—-~~~~~~~~~~~~~~
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During the  year of its maxi iu m propagation 1348) f~~m south to nor th

and fr om the east to vest -on Europe a given a r~ ,4e waves of

ea r thquakes, which destroyed t-he--- cities, caus ing  *‘e-od- f i res  and

flooding of rivers.

Pag e 50.

In~4y—XVIII centuries of the epidemic of plague they appeared in

parts of terrestial globe. In XIX century plague nested

in Egypt, Persia, A rmen ia, periodically appearing in Europe. From
l
t
D

India “black death” kt i e .t.~ A f r i c a .  W h y  so inscr utable  and

whimsical  were its way? Epidemiology this question did not answer.

Neither pr ecipitation nor atmospheric pressure nor c l imate  expla ined

the dynamics  of pes t i lent ia l  epidemics. At the end the  XIX centur ies

in report about pe stilentia l epidemic in Vetlyanka Stakhovskiy wrote:

“A pparently, in th e envi ronmen t somethin g occurred, which suddenl y

ended epidemic in Astrakhan province even prior to the arrival of

an t ip lague  board”.

After all the possible information f r o m  contemporary  sources

about plag ue was assembled and g into system , A. L. Ch izhe~~~~~

compared two phenomena : solar ac t iv i ty  and plague . What was  obtained ?

- - - - - - - - - - ~~~~~~— . -  -

-~~~~~~

- 
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The points of the m a x i m u m s  curve ep c course of solar activity,
4 r~ u ‘~.

we re arrange /loc~~~ 1I above uplif -ts curve~-~fèflected the dynamics of

pr opagation~ plague. We give here the diagram of mor t a l i t y  from plague

in city Augsburg from 1501 through 1650. A f t e r  glancing at f i gu re,

~~~~ reader jK can j~~~~~~~be convinced of the  agreement of two  curves.

,8~
-, the first attempt to compare the vast, thoroughly assembled

statistical data on morb id i ty  wi th  the  “w o r k ”  of t he  sun made it

possible w i th  s u f f i c i e n t  authe n t ic i ty  to d r a w  the conclusion tha t

scue interconnect ion of solar ac t iv i ty  wi th  propagation and  activity

of the  epidemic of plague unconditionally existed !

L~tta.~t perhap~4hole matter in—t4e~apicial feetn-re/peculiari ties of

pr ecisely this illness/sickness/disease? But o ther  diseases the  sun

does not a f f e c t ?  This assumption also needed checking.  For th i s  it

was necessary to e x a m i n e  the dynamics  of other diseases , in order to

as has already been -sp-a~k~u 1 “t~ fill the  la rger  possible num ber of

facts” and to obta in  e i ther  negati ve answer/response or t he  new

proofs of its r igh tness .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Through strong gates.

45SO~’Ii’~~±lie epoch of the unprecedented “bi-co-.” survived not on ly  plague ,

but also suc h heav y diseases as le prosy, cholera , syphillis ,

smal lpox. . . .

Historical, and paleopathologic~l data show that .

diseases can in t he i r  own w ay ~rj~v -_sick17 and b lee*, they  f i rst

conquer, devastate and frighten ’?~orld, then ha~~ t t4t-e-y gl imme r in

LL.e favor i te  foci. The.rc i3 no t ~~terribl ex
~t 

for 
1~~~~

up le,

since olden times got accustomed in India . 1t~~can be ~~~~~~~~~ the

first descriptions of the powerful fk i)~76l~-st of the cholera

epidemic, which pertain to the year 1031, are made by Hindu writers.

The n ~he i n f o r m a t i o n  about the epidemics of the  cholera , which

occurred during t~ e years 1364— 1367 , we f i n d  ‘~~~ the Persia n writers.

At-~~~~~~i4~~~~tt&H-u~ei of the cholera epidemic of those se-mm-er/years

the Chinese chroniclers noted the very large spcts on the sun, seen

with the naked eyes

The epidemic of cholera appeared in Consta ntinopol , Arabia an d

- - - - -- - -5---. - -— 5 _

~~~~~~~~~~
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- 
Egypt  short ly befo re the conquest of By z a n t i um  ~y the Turks , in#o

- 1453. On the ba~~~,
s ~~ some data it i.E possible to assume that in

period j~~~11li45 ie-
°’
~~47 the activit y of the sun rose to maximum. Then

- 
dur ing  lon g time about  the epidemics of cholera there are no precise

information.  - - -~~

- 
The French t rave l le r  Sonnerat, who visited in XV III  c en t u r y

- India , left  the descrij t ion of the devas ta t ing  epidemic of t he’

choler a, which t~o.J~—e*ey from 1768 thr cug h 1771 several te ns thousand

- of sacv-4ftZë~. In 1769, in the period of the  propagat ion of cholera

in India , St audach er in Nuremb erg  and other observers t h e y  noted an

- in crease in  the solar ac t iv i ty .

- 
Weighty  data on the considerable epidemics of cholera on the

- Koromandel coast d u r i n g  the  years 1774— 1780 coincide wi th  data on

maximum increase in the  solar acti vity in 1778. Is known the eçidemic

of cholera in Trankveba r , $adr as and other places of India  dur ing the

years 1778—1790 .  The max imum Ut spot ~ fcraation is noted by the

astronomers in 1788....

~~
t’ginning of the Xix century was mar ked by the epidem ic of

- cholera in India in~~~ 1804. The maximum of solar activity falls

during the years 1804—1805.

- ---- - - 5  --5--
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In the elapsing century the cholera in stages devastated

hu mani ty ,  accomplishing re peatedly round—the—wor ld  journey .

Page 52.

Let us observe the sequence of cholera attacks and the behavior of

t h e  sun in the  years of such pa ndemias. The f i r s t  pand enia  lasted

from 1816 through 1823. In 1816, when spot-format ion  process reached

ceiling ~~tt~3e, cholera flare~’ up in Ind ia, after encompassing very
ic~ I1~

’
~”large terri tory and  a f t e r  rqjni.hz~ hundreds thousa nd people . In 1817

it exceeded the limits of India, it penetrated .4n—Indochin a, ~ta.

islands Ceylon, Borneo, Celebes and Philippines, costing hundred

thousand h u m a n  lives. Then it was extended to Persia , a fte r

devastating Shiraz and Tavriz. In  the w i n t e r  of 1882 cholera reached

se—the shore of caspian sea, and d u r i n g  J u n e  1823 it was

re-ve l/detected in &strakhan .  Since 1822 the  epidemic began

ba-ct. Ever ywhere t hey noted its weakening . 1823 ie1~~~
’end of t h e

f i rs t  pandemia. Speci f ically, in this  yea r occurred t-h~e. mi n i m u m  of

solar act ivi ty.  T h u s , a_n d’ the be~ i~j in~ and the  end of the f i r st

pandemia coincide prec isely wi th  f.e-r years7~
1
axi mum and minimum .of—

solar activity.

The second pa ndemia of cholera lasted whole  10 ~ aaa.r/years

(1827—1837) . Lu Bengal and in Ind ian  archipela go in 1827 was  recor~1ed
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the next ~~~~~~~~~~~ of cholera. In a year the cholera was extended

to vest and in 1829 (in the period of the m a x i m u m  of solar ac t iv i t y)

appeared in the o renburg ,  where cont inued for three su-n m-er/years ,

iw..ute~ e e~wen by win te r  colds. In the beginning cf 1830 the epidemic

seeped in ma ny cities of south Russia and from there began to be

spread to north. (It by the way, stirred A. S. Pushkin to return from

Boldino into Moscow to (bride. Entrance into Moscow was fo rb idden ) . Tn

the same 1830 the cholera penetrated i-ir Western Europe and gav e a

series of extremely deadly~i5 1i7b4~rsts in Italy  — in Rome , Pa lerno —

and in other states, includ ing in England.

P 0 the w i n t e r  of 1832 the epidemic in Russia is-I

loss/depreciation: illness/sickness/disease ceased in w in t e r  m o n t h s

and gave only the small percentage of mortality. The same one should
~m GW~e4ksay, a lso, about Wes te rn  Europe . Into 1834 in Bussia n o4—a-t._aLl it

was record ed the’—~ se~ nou by chole-s--a. Cnly  in a u t u m n , when in

abundance  appeared f r u i t s, t-h~ relapses of cholera were noted in

southeasterly provinces.  In 1835 Russia was  f reed ~~em it complete ly .

And , by the way ,  i n t o  1833 occurred the m i n i m u m  of solar a c t i v i t y .

The subsequent r ap id  appr oach/ approximat ion  of t h e  m a x i m u m of

solar act ivi ty and the very t o r q u e /m o m e n t  of m a x i m u m  (1837 ) coincided

wi th the intensification of cholera epi dem ic both in Russia an d

outside boundary .

I.- —— - - 5 -- - - — - - --5 - 5

5 - - -  —- -- -- - -  
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Page 53.

The third pandemia of cholera arrived during the year s

18i$ 4~~186~~ Similar to the preceding/prerw4.oiis p~~demia s, cholera &a4

th is- time took the tim” interval, en d-’ wo maximums of solar

ac t iv i ty  dur ing t h e  years 1848 and 186 0 eve-li one m i n i m u m  in  1856.

t h e  activity of the sun~~*~~PlY increased , which was

accompanie d by the noticeable in t ens i f i ca t ion  of cholera in  India .

The epoch of the ripen ing of the maximum of 1846 was marked by t he-’

extremely rap id development  of the cholera: illness/sickness/disease

was extend ed ow entire Arabian peninsula and appeared in the

Ca ucasus. In 18147 the  epidemic encompasse d whole  shore of Blac k ~ea

an d par ti a l ly  Asia Minor, it penetrated in Constantinopol , which

since 1848 was the main center of the propagation of chole ra.

Into Russia the epidemic seeped in 1847 and immediately spread
VA~~

4t LW ~ein the coun try, ~*c-ura tel -y grease spot cn (paper. To the spring 18148

it penetrated in a l l  provinces.  j~d September b-c I~irt-b entire/aU.

(
~ussia v u  enveloped by dise.a-se~ . At this t ime the epidemic raged in

Austr ia  and  Germany .  It  began to weaken in 18149. D u r i n g  the  years

1850—1851 in Russia the cholera almost completely disappea red. Thus

ended the  f irst  des t ruc t ive  raid of cholera wave .

L

- -_ _
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However, in t he fo l lowing year, as if wa ter in flood, its flows
‘I

from India spilled far to northwest, af ter encoa pa~sing tk~ large

part of Europe and after penetrating in America. WX~ h 1852—1853 the

activity of the sun beg ins to noticeably fall and its minimum -it
CD. 4 C’L~ 4 L~w’I~
fal]s oirl8S6. Cholera in 1855 also begins gradually to weaken.

The fourth pandemia lasted from 1863 through 1875. From Bengal
h

into 1864 it was extended ~a- entire Indian peninsula, it penetrated

in .-Ijedjaz, and then in Mecca and Medina. Hence the pilgrims carried

it into Egypt, T u r k e y ,  Italy, Prance, Spain, and also into England

and Germany. From the end of 1869 the pandemia suddenly acquired

devastating nature. (In 1870 came the maximum of solar activ ity). The

wave of ch olera, ~~~offi c ial informa tion, lastEd of up to 1872, but

~~~ddit ional year—two~~~~e the cases of cholera.

iL 
_ _ _

(~
‘
ivision of cholera epidemics into t-~e deteLwined periods,

naturally,~~~oaewha t conditionally. Cholera generally never

disappeared with the face of the Earth. It only abated, f r o m  time to

time after concentrating in any region of terrestial globe, an d then

again under the effect of ambient conditions with the unexpected

force it covered enormous spaces.

_ _ _ _

~~~~~

i

~~
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~~ 

_ _  J



~

DOC 77160106 PAGE 
~‘~9V

Page 51$~

~~~ ~k~~4t~ ~~P~~s ~ecades. Cholera no longer disturbed ~ur ope,(1~eased ~t-~
also, in India. But during Nay 1883 (per and1i a of the m aximum ~e~ tage

of solar activity) were revealtd~tected the first cases of the

disease by cholera in Bombay. Thus were begun the fifth pa ndem ia of

cholera in XII century. Hence~ the ja~
/4of choler a lie~~~~~ed into

!gypt , and then in/France, whence, after breaking through all

quarantines, it moved in Italy, Spain, Switzerland and Germany.

Beginning from 1886 the epidemic began to weaken. This wea kening

coincides in time with a decrease in the activity of the sun.

The latter , t he six th , pandemia w.s.~e begun into 1892. Crossing

the border of Hindustan , cholera it moved to north and to northwest,

it penetrated in%urkistan and from there in Russia, where it was

heI-4---~.p 1896, after causing the outbreak during the years

1892-1895 (years of the maximum voltage of the activity of the sun).

Thus , the cholera pandemias , which ~J e?r— r*de--on---the Ea r th  in

the past century, t1~n enco.passed enoracus spaces, debeet+d

conformity in all their fluctuations with fluctuations in the force

of the spot—foc.ation process on the sun. The years of the minimums

of solar activity in the ma jority of cases corresponded to the

disappeara nce of this disease. Frequently even ss~parate incidental 
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intensif ications or decreases in the activity of the sun it — is very

accurately coincided with
1
~~~ development ~~~~~~~~~

illness/sickness/disease. So, the famous  f~.ash7’-bii~ et of cholera

epidemic in Hamburg in4e 1892 accurately coincided with the

intensification of the activity of the sun during August of th4~s

year. i’d 20 August the morbidity increased to 1000 people dirtth g day.

In all in Ham burg were 1,7 thous. cases of the disease~~~ cholera, of

them 8605 we~efIiri~fre4Lby~ death.

Wave after wave.

Who ~~~~~~~~~~~~~~ influenza ? Find such a person!

Neither .sa!i~a~~ propaganda no ser n~~ g ze banda ges,

pleasure to b-e g~~oto4 a a f iendly way for hand- —

nothing shields us from the visits of this ~innocentW , but t4e

ubiquitous disease.

• Page 55.

• Honesty and •o esty force the ph ysicians to recognize that they,
(~ountil now, e in uenza us far ar no a s. Prom it
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sa#e neither medicine nor g.~a~-t5~ Influenza appears and disappears *n
\~LSt

—st*er to appear again.

The epidemiologists, the viru sologists, the physicians ex plain

this regularity by the facts t h a t  a f t e r  each pandeaia of i n f luenza
V ‘fr:~human i ty  seem~~~gFy—”obtain.4 ‘ia. several s~-a .er/years f.r w~~~d natura l

immuni ty  to this virus. But then  v i rus  acquires scme new properties,

new possibilities for contaminat ion.  Pos t—inf luenza  immuni ty weakens

in the course of t i m e , and appears the new wave of in f luenza ,

sometimes extremely disastrous. This explanation is close to truth .

However, it is possible that the re ular returns and the

disappearances of influenza can pro e~~~om ttier reasons. It was

noticed that the epidemics of cholera and influenza freque ntly

accom pany one another. For example, the lu epidemic of 1815—1816

pr eceded cholera pandemia. The f)~ash/burs4s of the second cholera

pandeaia were close in time of the epidemic of influenza 182R—1832

and 1836—1 838. The third cholera pandemia also was accompanied by

influenza epidemics. The fourth pandemia of the cholera of 1863—1875

coincided at the end with the epidemic of the influenza of 1873—1875.

The termination of the influenza epidemic of 1889—1891 served as

“signal” for the sixth pandemia of the cholera, w4ri~ h begun am a.

1892.

It is necessary to say that  neither bacter iologL~~ a nor
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epidem iology long time had criteria for precise diagnosis of

influenza, bitt’ virology, as is known , exist1~ a— tota l-- O~~ 70

snmaet/years. But sinc e the descriptions of the  clinical

.s&qn/criteria of ep idemics of XV and of the XVI centuries coincide

with the  mow takew criteria for de termining  in f l u e n z~ (A. L.

Chiz hevski y decided to investigate the epidemics of influenza during

this  historical period on the basis of information, obtained main ly

from the com positions of the German historians of general

illness/sickness/diseases Geser I and Hirsch 2~

FOOTNOTE I Q~ Geser. The his tory of general diseases. St—Petersburg ,

1866.

2 Hirsch . Handboo k of historical—geographical pathology.

Vol. 1. Er langen , 1860. END FOOTNOT E S

Geser encountered the ind ications of the epidemic of i n f luenz a

in~ o 1110 3, 11111, 111111 and 11127. Hirsch begins the chronology of

inf luenza epidemic s with XV I century and notes the following epidemic

years for the century: 1510, 1557, 159 1 and 1593.

Page 56.
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During the period of time i,a~o- 340 s.iz..er/years, according to Hirsch,

the inf luenza  epidemics or ten tiai co vered entir e Europe, nin e times
• Ca~~~~~— A
(~EëTarge part of Western hemisphere, four tiles whole Western

hemisphere and six times whole eastern hemisphere. Hirsch with large

thoroughness gathe red tue  mater ials, concerning not only •ore or less

large epidemics, but even the insi~~~~~ cant whic h bore

epidemic character. Since o--st1~I~ ? I T ~~nf- .the epide.ic~~of influe nza

are not the phenomenon exceptional — they almost yearly flas1~~i~~~~~~

then in other1 couq,try they bear the chara cter of the mass seasonal
41;~L.4 ~~~~~~~~~ f~~~~~ ~~~~~~~~ ~~~

catarrhs, t hew ard ccept in t~~~cons eTat4c n 4-ei the com pa rison

of the f] eh7bur ts. of influenza and solar activity. Were considered

-Hre only t hose genera ]~~[nfl*ienza d.isea sts—, which~~~~oubtedly bore the

character of the mass and powerful infect ion, they covered the whole

countries, t’h~~ cont inents , hemisph eres and sometimes t he  large par t

of terrestial globe.

The first attempt at the comparison of the epidemics of

• i n f luenza  with data on the spot—formation process on the sun showed

that between these two phenome na is(kncwn relationship I.

It was noticed that the epidemics first follow one after the

other ever y one—three years, then tbr~~~~
’
several s!uII~r/years.

• - —- - --~ 

~~~~~ 
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tb~ group s of the epi demics wh ic h g~#e one,

two or thr ee waves ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~4 (4,.,

departure/..*ithd-ra.w.al of spot—formation process, were reveal/4e-t~~ tedr~ ~that, while the groups of epidemics fall on one u.p-]4ft in solar

activity and they lie/r-~st within~kimits the “min imum ”, the

isolated/i~aeel~-ted in time epidemics lag behind the nearest ~p t~e-p,
tO nIIe4M 

~~
on timc of groupings or isolated/i-u~ u1a-ted epidemics titrough o-na

~~iimui either tine maximum or th-ro-~~-h several min imums and the

mmiimuma . Then it was solve-4 the followiaq one after another
epidemics of influenza to consider as waves of the same -

epidemic , caused by some comm on/general/total reason. This assumpt ion

dtd not contradict information , gotteu from .pid .miologica l sources.

141
FOOTNOTE 1 with the intensification of spot-formation proces~/on the

sun coincide the following epidemic years: 1427, 1557, 1602, 16147,

1657—1658, 1756—1758, 1767, 1802—1803, 18 26—1828 , 1857—1858 , and wi th

the weaken ing of this process — 1591—1593 , 16112—1643, 1688, 1709,

1712, 1732—1733, 17142— 1 743, 1850—1851, 1873—1875. To the epoch of the

~~~~~~~maxi m , of solar activity the epi emic years: 1403, 1411—1414,

1580, 1626—1627, 1675—1676, 1693, 1728, 1737—1738, 1761—1762 , 1779,

- 1788—1790, 1805—1807, 1815—1817, 1829—1830, 1~ 36—1837, 1846, 1848,Cp~” Ci~~-”~~~-’• 1860, while to the epoch of the minimum ~~ 1655, 1775—1776, 1798,

18 3—181$4, 1855, 1889—1891. END FOOTNOTE

• 
~~~~~~ • . _ _ _ _ _ _
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Page 57.

It turned out that the epidemics, close in tim e, f rom their clinical

a4-qn,’criteria detect much that is in common. As the beginning of

epidemics (in cases two—three of adjacent waves of influenza) was

accepted the date of the firs$~ wave after the minimum .c~~~~h gr ou pings

from 11103 through 1928 ra er tsliawed twelve. All periods of influenza

epidemics raa&er’/showed 30, that gave 83 epideaic years d t-Llu~ ’~ntiredt~~500— re~wer perio~ of time. Since 1557 the e.4rcuit of periods is

continuous 1~

4
was jha. year of solar activity.. The first influenza

epidemic of the XV century according to Geser falls in 11403. Into

1411$ followed the  in t ens if i ca t ion  in the ac t iv i ty  of the  sun , and

influenza epidemics were noted during the years 11411 and 14114. bne of

the fol lowing in t e n s i f i~ ations of solar a c t i v i t y  was observed in

1431; influenza ~t -4e-lls on 1427.

In xvi century are noted four epidemics of influenza; the

predicted 
~x~~

um of solar ac t iv i ty  it was in 1510. Then fol low the

maximums , th. degree o~ 4he -deterainat ien .t authentici ty o&~1~ h4 ch~

~ilTready considerab ly abcv~ because of the meteorological n otations,

- --- — -----~~~ - • - -—s - - - -—--

~~~~

_ -
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produced in Russia and Europe. The nearest(tb the enumerated

epidemics -maxim-u w~ fall on 1560, 1581 and 1588. Beginning from 1610

there is already m ore or less reliable material for judgin g -about the

activity of the sun because of the telesc ope, invented by Galileo.

Prom tbe com parison of the relations1~ip,~~a-ti. of the periods of

solar act ivi ty and Feriod s of influenza in XVII century (tollow s that

eight up~U-fts in,spot formation were accompanied by epidemics.

(Besides second (4p.A*ft whose maximum falls ~. 1615).

• aw in the sequence of the  epidemics of influenza in acco rdance
--

with t~~~course of spot—formation process on the sun- wi-tb—-evmr—lecqej

expressed in XVIII century, although two period s of~
solar activity (It and V) they tur ned out to be completely free f~ em

epidemics. In XIX century eight periods of nine spot formation s they

were mar ked by influenza epidemics.

-FOOTNOTE 1 The XV century — 1403—1411 , 1411—1 14 27,; XVI cen tury  ~z—

1510—1557 (the fourth), 1557—1580 (dual), 1580—159 1, 1591— 1602; XVII

century 4.. 1802—1626 (dual), 1626— 16112, 16142—1647, 16 7—1655,

• 1655—1675, 1675—1688 , 1688—1693 , 1693— 1709; XV II I  century 4..

1709— 1728 (d u a l ) ,  1728—1737 , 1737— 1757 (dual), 1757—1767, 1767—1779,

1779— 1788 , 1788—1798; XIX cen tu ry  ks 1798— 18 15 , 1815—1826 , 1826—1836 ,

— -  - • - - • • —-_• --_
~~~

• • • - - — • • - • - - -_ - -- ::•i~~~~~~~~~~~~~
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18 36—1 843 , 1843—1857 , 1857— 1878 , 1878—1889 (dual), 1889—1912 (dual);

X X century i.e- 1918—1926 . END FOOTNOTE

Page 58.

After examining the position of influenza epidemics tn solar

curve, it is possible to be convinceçl of the  fact that the majority

of epidemic epochs lie/&ea-ts on up-l~.fts and ins-i-deuce/drops in the
t+~~ 1

curve. Is created impression, as if influenza epideaics(~Tàve &4-l the

sa-me tendency to a ppea r between the  m i n i m u m  — maximum and ma ximum —
Li.

the mipimu m ~f solar ac t iv i ty .  The beginning of the epidemic,
~1~ac anqejt ated wi th in  the lim its of maximum — the minimum , el th~ r

i~~js beh ind the near est maximum or it ant4c.ip*te/leads it on the

average by two or three years. Of course, from this it does not

follow that all epidemics must be located--from t~ix l~ -u-i. to one side or
at ,3uy:*~k.~1 h~the other~M~ ..uLaLc1y —o* two or three years, bkt_-i-.. this conclusion

6ery close ly. to t r u t h .

It is necessary to say that  the a t tempt  to determine ~eriodij it~
in the course of influenza epidemics in order tc forecast them , ~~~~

~ i d  out repeatedly. In the
,
~~ ,~~fi bu t i o n  of the epidemics of

in fluenza in England for  the latt ee—of- 130 su.a-acr/years it is

possible to ~~see41detect 10—year period. The dates indica ted

- - .  - rT~~~ 
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accurately fall Aa~~he epochs of the maximums of solar activity or LaL
the epochs of their ripenings and ieG4-denG-e/drops.

Epi demiologists ~~oted that approximately th j~Qii~h~ eac-h of 35

su-a.-c-r/years ~Ja~e’ influenza epidemics or pandemias accept extre mely

rigid ~~~~~ (In the activity of the sun Chester also founi~~~~~P~~

35 years per-i-ed , i.e., 33.375 years) .

In summa tion, it is possible to arrive at the conclusion that on

the average the period of influenza epide m ics i~ equal to 11.3 years,

‘~~hat the duration of epidemics in each 11—summer solar per iod is

equal on the average to four years, an d fina lly, that the epidemics

of influenza have a tendency to begin for two or three years t~

maximum or a4-ter two or three years after maximum .

Th intensi ty of t he epi demi cs of inf luenza , appar ent ly, 4.
& ‘C—’ 6 v4Ji’-~’-.- - 4,

~.sn4 all ~be sam-n pa i n t e n s i t y  in the activity of
t4 h4~~ -’oth~~ su~~~~~~~~ nal factor approaches or it drives out t h e

f ].-ash/bu-re-t of epidemic. Taking into account all this, the physicians

can make a forecast,’pr-e-dt~t-~on about most probable

arrangem ent,~~~5wutat±on in time of the epidemics of influenza for

certain~Ø~
0

~~~ fop-seed. Porecasl!’1the  epidemics of in f l uen z a ~~a u i ~~~~~
since to—pr.v.u t l1s physicians still~~ ~~~~~~~~~~~ ncerns especially

the dangerous infections: plague, chol eras and small pox , to forecast

- - - -  

- - _
~_ 1 _ - -
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them there is no need . Science have long tamed these

illness/sickness/d iseases.

In X IX c en tu ry  t he  “h u n t e r s  a f t e r  micro~ o~” demonst ra ted  that

the medici ne was not help less before the mighty forces of nature.

Page 59.

People learned to . e—s-frtetded from many pathogenic microor ganisms by

special gza.f-~~-, c rea t ing  nonsusceptibil i ty to them — artificial

i m m u n i t y .  To the  f u U/t o t al/ c omp le t e  conquest over especially

dangerous infec t ions  in our coun t ry  con t r ibu ted  also changes  in  t he

social l iv ing condi t ions, the organiza t ion  of e f f i c i en t

sanitary—epidem iological service. Today th~~~iiemies of man n u.-be-c--o-ne

(ño longer plagu~ ~ju1 not cholera, but cardiovascular diseases,
+~f~ 

L~&~~~ A&’(~~~~.cancer, str~~t trauma-r

Infections ~~~~~~~~~~~~~~ the past and for the majority of

people the y hav e purely historical interest. For the biologists

besides the historical interest o4---tbe -~~ d~~ udspe~ter of pas t

epidemics today -it servefi as the richest actual basis for the

construction of serious empirica l gene ralizations. Analysi s shows

tha t  in appearance and disappearance of epidemics hid—t hesse-I m-es ~4ie-

v.ry important laws, whic h arVlmb.r.nt, apparen tly, and- in other
pkeeom.ua, occurrimg in biosphere.
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Page 59. -

4 4 ~The biolog ists in recent years(experience~ tfre fee l ing of unusual

elevation. The turbulent flow of discovery/op.e-n-tn-gs brought with

____

~~ 

rtz..f
it~~ I-f s~ecere uplift, and each witness of the t~4q4~t scientific

conquests with pr ide realizes himself  .h~—t-be---contemporary of.-{ea]4-y

scientific revolution.

Bio logy ~~~ pulled out to the front am es of natural science. rt
41

~4bng time(had descriptive character, but after accumulating enormous

experimental  material, became str icterr and more precise in

determinations and conclusions , gradual ly  it mastered the new precise

method s, which were uti l ized earl ier only in the region of physics ,

the mathematicians, quantum mechanics.

The experimen tal study of life(~oday v~~ expandlda-m-elopcd- h~
_ _ _  

£
broad f ront  imwediately in several “ measure-m en-k s”: at the level of 

~~~~~~



—
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entire biosphere, ik~~..pa-r.t.s---— t-he sepas-et-e associations of organisms,

whole organism, organ4cont&ui-~, fabr ics , ca9e/cells, cell stru ctures ,

molecules, even at molecular energy levels. In the opinion of

Albert Saint—Georgy, no ted biophysi cist, Nobel prize winner , soon in

biology will appear one addit ional change — subatomic.

Page 60.

itiw
The y.euTrg se~etto1r~ of biological science — .agnetobio logy,

radiobiology, spare biology — are occupied by research on in f luence

on the processes of th e lif e of the ph ysical f actors of the

environm ent, against .~-he back ground of which the processes are

developed : radiat ion, magnetic  f ie ld , etc. Thi.s_ 1e4 to--the fact that

the concep~~
’”life”, ye s even the basic thesis of materialis t b iolo gy

of the unity of the life and medtnn (even ancient idea about “world

sy m Pathy~1)<~6btained t-he more conerete/specific/actual content.

~~~~~~~~~ L, j  k,,fr fk~ J ~ i ~~But s~ Lb .~tteE li.ttla ~~r-~ thae—*u- L~~~~~~~ 1It years ! BUt alm os t
4-4

half a century beet/ago , when in an example of epidemic ca tastrop hes

distinctly for the first time formulated hypothesis about the

inf luence of the sun on the processes of l i fe, society was not sti ll
4- . .prepared for its perception. By— the first heliobiologists was

required the  stable independence of judgments , and al o passionate
WI

conviction in their  t r u t h  in order not to th~~~v_ matter nn h21f w~ y—
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‘4 ____________and , disregarding a-f silent and explicit o.a-dateraction, all the same

to s tudy the in earnest experimental chec k of the obtained empirical
P0 ~generalizations , i.e., to .pJ ace—the first helichiological

experiment s. /

By the way, one of the first, who accepted(~~ lose1y- to(1~~art”

thought about the possible effect of the sun and the cosmos on life
)

an d even par tici pated in the~s4t t4ng -ef the f $~ st helio b iolog ical and

biospace Experiments, was K. F. Tsiolk~,~skiy.(~~luga dreamer and

seer, abso lutely a.ssur-e4s-it-ea-d~y then is- the ya3idity of the futureV00 Io’9
settling of h u m a n i t y  outside the Ear th .(~i~ y agi tated and worried~4he

threat , wh ich -is concealed in solar radiat ion for the f u t u r e
L.4~~° ea.44. ‘4 a.i-.i.Poj

astronauts. K. F. Tsiolkovskiy it we.me -4t.tz~cted by possibility t.ø
or , as It was then calle d, “penetrating”

experimentally veri-Py the action of pen.tratiag .miaaioa/radiation t e ’

livin g organisms tt entered i-n--tire discussion of all parts of future

experiments.

How to carry out such an experiaçnt  in terrestr i~ l labora tory ?
• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
solar cosm ic radiation. -still net t here we-ce. It was necessary to

utilize, probably the existing “biologica l detectors” of cosmic ra ys.

although the scientific literature also nothing said about the

responsiveness of living tissue ~em cosmic radiation. What will

occu r, if we deprive eh living tissue~~
’
secondary par t icles ”? Will

— -_~~~~~~~~~~~~
- - - - -~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘_

~
_ _

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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change its normal functions? Judging by the comparisons of the

development of epidemic process and solar activit y the sun frequently

~it- contributed to epidemic explosions.

Page 61.

Rut did act it directly or indirectly through the changes, produced

in bios phere? Did/~~fec t it microor ganism s, i.e., on pathogenic
6f~prin pie, or it d i d  weaken the  shielding forces of m a n ?

~~~~~~~~~~~All these and many  other questions ~t 1 iü pr~~~~~~r~-te-..sQjse.

They appeared one a f t e r  another.  From their  o-ir~ ui t  for a beginning

it was necessary to snatch out at least one component/link . After

long speculations the model of the exDeriment L egan little by little
£t t4~00&L.( 6t. 

- 
£ “p /e.-f

~e drawn. t—stwpty- t’r ts avai lable, it seemed, to searc h for the

proof of the existence of solar effect “from t he  &~utL~~ —y ” , i.e., to

tr ace, as aitcct s— t.wJ~~civing objectives/~~~~~~n increase, but  a

sharp  decrease in the in tens i ty  of penetrat ing radiat ion.

• 
D1L iJi-q_-tbe---asst~t~-nee- of K. F. Tsiolkovskiy to A. L. Chizhevskiy

~~~~~ ~ t 
LL#4L.) 

_ _ _• it was possible to .~e~~-u essary for Experiments lea-d aed to

approach to the point. From thickened lead plate/pl.a.t-tec.s was

constructed the j hamb er — house in the form ot cube. This form

provided even br~cig~~ in the thick layer of lead of the cosmic rays,

_ _ _  - a -~~~~~~~~~~~
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e~~~i ~~ £ ~~ &~4 -~~~ C~èt4’ ~gQinq—v4t~~d iff eren, 1~
He~~ In the neiqhb-orhoo-d wt!fl lead they

constructed he same siz~7~~mens ion s the e-eatrol wooden hovue-, fi~f l~d

up—from all sides by the— layer of the earth,ju-eun -d 75 cm. tbicknes~-&
CS1m4.I-f ~ ______Both chambers w ere b~ t-he two_ sloIeA sv face- wooden shed , covered

(roofing paper, ~fr eat-jag- from rain and direct,sjraiqM sun rays.

The procedure of experiments was carefully developed.

!xperimental research on the effect of solar activity on the world of

bacteria was carried out simultaneousl y on saprophytes — k-be--h -a-r aiess
~~~~ Lw 1. “a.~ a

-for a~~~ n microorganisip~~~~~ in
’ 

osp re t~~~CI~?~ eeN form of

life, and the para sitic for ms,—)whieh adapted to existence bocaRco o.~
mult ice l lu la r  orga n isms.

Fur thermore , in  expe r imen t s  were ut i l ized the cul ture  of l iving
_ _ _ _ _  ~~j c: ...~~

tissue (small pieces of canc erou s sw~ lliu y-s in feed

solution,epen+ng), the germinating seeds of plants. All these

specilen/samp]4s in different periods were placed inside the lead

“shelter”, shielding them from penetrating radiat ion,~~~~ same

spec ime~~eamples w ere p lace d in~a wooden house. In lead and wooden

houses were thu .s created j l i f ferent  “s ace ndit iQns ”. f d i f f i cu l t  wee
•~ v’.t’~~~ tlOL.S t(.-L 4iscu&.( ~~ ~~~~~~ ‘b~~4 *,

to aesu~h~, es- i.Ll—ansver te tL ~ t~ y uud-VL unusu al. “space and solar
‘
~~&

j
~:: lants~~n der the *zitions v~~~~

t
~~~~~~:p::: e

somehow othervise...the oIperisentarg barely doubted-..
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Page 62.

Schematic of the chamber , in which wer e carried out the  f i rs t

experiment s on heliobiology by A. L. Chizhevskiy.

i: ci.

I 

~~- ---- --- -—-~~-
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Almost all th e num erous inv isi ble bac terial po pula tion of our
~4sr~Jq

planet, as is know n, the scientists are fe-latei-Lto the phy tosphere —

vegetable world. But by- -t b-at- time already it was proved tha t  t h e

vegetable “microc osm” of planet undoubtedly was sensitive to changes

elr the sun. By research on the effect of the fluctuations of solar

activity 
R~~~ ~ncrease in the productivity, the flowering of plants

- -th us far  was—occupied t-he— whole pleiad of the scientists: K.

Flammarion , F. Nansen , A. Douglas , F. ~~. Shvedov et al. Douglas and

Shvedov investigated the  relat ionship/ra t io  between the degree of the

st rength of the spot—formation process on th~ sun and the i’~~~~~~~e of

~~ed. Doug la s measured with an accurac y to the hundred ths  of

millimeter the thickness of rings on cuts of the  g iant  sequoias of

south Cali fornia, whic h ãt pos t-bI-e- rightfully tP call~_nama. the

“earliest memory units”, storing the information of ~40O0—year

an t iqu i ty .  On the  cuts of sequoias clearl y it was dea**—either eleven

year cycle of solar ac t iv i ty  or i-4-e mul t ip le  values .  

~
(

~~~ Ii~~—~~ ased on these and s i m i l a r  investigations, it was possible

to foresee tha t  the  respirat ion of the sun

entire/all phytosphere of planet, including invisible. Unlike the

sore complex heterotrophic organisms , which feed hy-~p lants or animal s

and (f~~ ed h~~~~~~~u t ion  from “slavish solar dependence ” , the

- :
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autotrophic  plants , which  di~~ ct1y .m~~ -ter solar ene rgy,  are  located

l i teral ly in solar (f 1 7 ~~’~ ’7

Page 63.

The result  of th ree—month  experiment s tu rned  out to  be not only

surprising , but a lso convincing

Under the protection of thick lead walls noticeably was

accelerated an increase and the multiplication in the cage-/cells of

_  _pl ants and microorganisms, eve n sw.a1-lings .. An especially but~h—t

difference was ro-vcal-/detected in the rate of growth of the colonies

of a series of virulent and pathogenic microorganisms. The

h is tological analysis of cancerous ..oe-g~ç/cells shoved that under lead

shield they  increase faster than  wi thou t  it. The seeds of a ae-r-i.~s of

cuitura-i plants ( for  example , pisolit ic) also they showed high energy

of in te rgrowth  under  lead walls.

Al tho ugh the experi ental conditions did not make it possible to

dist inguish, “wher strictly solar , ~~ space effects” ,

it was solid establis~~ irg~€ifl*d that , in the f irst  place,

penetratin g -t~~~~~T~iT~n,’radiation reaches directly~~
’
i~osphere ! And ,

i~~,
the secon d pla:e, that it prod uces the-. suppressing action on

‘i~~~ease and multiplica tion of living csqç/cells.



— -~~~~ 

DOC ~ 77160107 PAGE

So, exper imenta l ly  it was possible for  the  f i r s t  t ime to explain

the  degr ee of sens i t iv i ty  of different living —eaqe/cells to space and

solar effect in the biosphere of the Earth.

The describel exper iment  in our t ime seems primitive, just as

the ~~~~~~~ in it chambers in com parison ~ith the chambers, used in-
~-.~ - r~-’ 

____radiob iology today . But indeed since then pa-s-s fo ty  suaae-r/years...

Unfortunately, the experiments, a-beub which ~ t- is escribed, they

continued for a short time. But as t-hetr n a t u r a l  con t inua t ion later,

in the IsO’s, served the observat;ons of Se raev  ti mnf~ yevic h
Lo~~ ~&- 4~~~~~

)
Vel ’khover ,(physician , who led int-~([h~ se years the clinic of

in fectious illness/sick n ess/diseases in Wazan.

S. T. Ve l ’khover  interes?d himself in t h e  ef fec t  of the sun on

the course of infect ions  and ir~~ decided to verif y itself “ sola r

hy pothes is”. For th i s  purpose it., selected the exciters of d ioh t h ~ r ia
&cI/ ’~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -

— Loeffler’s ..mad~— andç~1milar oa- them , “as  tvc  drops of water ” , but

completely harmless di~
’
htheroid CorynebacteriaJ~~~1gerous and

inof fens ive  bacteria d i f fe red  under  microscope cn ly one specia l

feature/peculiarity — d i f fe ren t  coloring. The ccntained in

Coryne bacteria volute g~ a4 ne-gave special color reaction —

“metachrom asis” . Grains reddened under the e f fec t  of nethy lane blue.

~~~~~~~~~~~~ T:~:_ _L~~~~~~~
T -  -
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This phenomenon f i r s t  was ampl i f ied , then it weakened depending on

the  state of Corynebacteria.

Pa ge 64.

To distinguish diphtheroids and dangerous diphtheria rods is

possible only r ith the aid of coloration. In other respect s they are

si.~.-la-e--as t4e,tvinI~Gou-nker-paE46. This is explained by the facts that

pathogen ic microbes and saprophytes — the “native brothers”, they

indisputably have the  ccmmon/general/tota l ancestor s. Furt hermore ,

one and the sa•e microbial .caq-e,/cell beha ves ccspletely differently

under d i f fe ren t  condi t ions  of the m e d i u m. . . .

~~~
We c~.astaM ly nc-igk-he-r with  the worl d of bact eria , but

in fectious illness/sickness/disease is cn ly a very  unp leasan t  episode

in our life. 110w to explain that the countless armies of dangerous

microbes do not devour  us al ive? Apparent ly ,  by the a b i l i t y  of our

organism to resist contamination, an d also by the fac ts that the

pathogenici ty an d1 other properties of bacteria are changed under the

effect of many r~ia-eenz, major i ty  of which , for sure , to us are still

unknown. For exam p le, it is possi b le to i~ troduce under the skin of
C*~4s.

guinea pig the most dangerous bacteria,c.a-I-it-ztq gas gangrene, and

no gangrene t*ë~~~ will  be I But if conditions somehow cha n ge, the

same microbe will  kill mouse o g) I 

- •~~~~~~~~~~~ -——---~~~~-~~~— - -  - • —--— —~~~
--= ~~~~~~~~~~~~~~~~~~~~ -~~ ------ - - -
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S. T. Yel’khover establish/ sta t.h.~ important fac): the

~ i’M ~~
(

redde ~~ lut e g.~a-i~is of diphtheroids, -thereby 4hs-y -a-ce less to x[~~

“mcr e saprophytic”. Af ter learning about the conclusions of the

statistic studies of A. L. Chizhevskiy, S.. T. Vel’khover began to

search for the dependence between the degree of their colorability

and the cyclic activity of the sun. It turned out that the

diphthero ids in the years of the maximums of solar activity sharply

redden, they becom e seemingly still “scre saprophytic ”, sh a-v-pl-y they

d i f f e  rom t e dangerous  exciters of illness/sickness/disease.

(Di~ hth~j i a..~~ed-’e4 generally TUte ~~E~nta-i n .

tha t  the ac t iv i ty  of th e  sun  would decrease , as-

immedia te ly  Corynebacteri~~ irn pale , i.e., ei’-.rytbing --.. ~.e begin to

resemb le o.~’~he exciters of illness/sickness/disease. This

resemblance directly is dictated by the sun I At the same t ime the

physicia ns and the stat is ticians everywher e no ted in the perio ds of
- the mini mums~~~

, 
solar act ivi t y an~~~ crease in the d iseases

diphther ia . So 4~nder microscope wa-s.. re-veal/detect ed t h a t  which

initially was revealed statistically.

This is what  wrote S. T. Vel ’khover  in one of his let ters to A.

L. Chizhevskiy: “... I conduct1syste.atic bacterioloqi~~ l
ob servat ions of diphtheria .... During ~~~~~~~~~~~~~~~~ materia l 1

-

~ 

~:: ________
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arrived at many ac conclusions.

Page 65.

In your interpretation of diphtheria as epidemics, there are two.2~ c4~s .~ ~~~~~~ f~~~hl.~.M 14.44 ’~i

~~~~~~~~~~~~~~~~~~~~~~~~~~~ (i.e. a decrease in diphtheria during

uplifts of solar activity and vice versa — . author’s note) and the

deliy ef diphtheria maximum in comparison wit h solar maximum. Your
W.df f  4~~.j 4._..

“primeiple of~~pee.s-la-r1~~ ”, obtained statistica lly, com ple tely

unexpectedly was confirmed ç~~~me directly under microscope. I decided
y v S r,( ~~~~~~~~~

to search for “this s~~ 1~~4.ar~i~~y an d thr ou gh three exper ime nts

und rstood that I deal with surpr is ingly  precise phenomenon ”.

!t is unusually interesti that the reaction of metachromasis,
-
~~~~~ LeL d.”- I
aboat—which g is observed in Corynebacteria for 4—6

days before the appearance of bright flash/bursts and spots on the

msrfac of the sva. Thus, microorganisms seo.in~l.y forecast f~ ’ 
‘

~~~~
‘

~~
“

~~‘

pr.viiuAg—cba.g.s ii the “solar seatber .~..“.
How of ten  historians of some f i e l d  of science , analyzing half—

obl i terated rough draft s or leafing through the yellowed pages of amanuscr ipt , are amazed by the almost enigmatic coincidense with which
one fact or another or one idea or another came to the minds of
different  people.

tftlro ut ~p oving nothing about pro fessor A. L. ~bizbev skiy ’s
ex periment s, one addit ional researche r — ~~~~~~~~~~~~~~ of Tom sk
..dicsl L5tit~t, physicia n Peter Bikhaylovic b Bagorskiy —

appr~~~~~~dy in th. same years began to perfor m an •x peri..at , wh ich
to’ the •zperim.sts of Chizhevskjy. 
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Lead armor this time hid from solar and cosmic rays not only
Q.~,’I.~~(’SL.t ~~~~~ ~

microorganisms. Nagorskiy v.ettti~d, a.s.—ae#s--t-h-e stay in the chambe r

en the growth of young rats, o-n the intergrouth of the tubers of

potatoes, the reqeneration of tail in tad poles, the healin g of
~~~

~~unds. 14—cut hydroaedu sae , p lanar ia , Daphniae , tadpoles. Every  day

}b followed the pr ocesses of regeneration - res torat ion/r educt iea ,

(the dama ge d M-brt~m . P. N . N agorsk iy  obtained independent of A.  L.

Ch izhevski y ,tbe-results , si milar  oi~ those, ..abo-ut whic h it “as already
~~~

ç~ê~~ribed. In lead chamber the tails in tadpoles increased

considerably faster t h a n  under norma l  condi t ions, ~ir f reedom. The

colonies of microbes under  screen grew , it was ampli f ied t h e

pigmentation of ba c ter ium—saprophytes .  P. N. ! lagorskiy,  lust as A. L.

Ch izhevskiy , dr ew the conc lusion tha t  e ven tire partial l imi t a t ion  of

the  inf low of solar or cosmic radiation ampl i f i e s  the vita l ac t i v i t y
~ yo-4nze~. ~~~~~ r4.C

of microbes and simplest. In other words, that  the sp~~~ —± 1F-Lag

(~~ii~ itions on the F a r th  for t h e m  h a r d l y  ever  op t imum.

Page 66.

_  
/

But if this p robably then it means medic in e~~ could f ind and

re prod uce on the  Ear th  in biosphere ~~~~~ ~~~~~~~~~~~~~~~~ fo r  us

space condit ionsc
_ a-r

~~~.. wit h t he i r  aid to accelerate, let us say, the

~~~~ - fl - - - - --~~~~~~~ -~~~~~~~~~~~ . - —- - - -

-

- -~~~~ 
-
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healing of wounds.

His doubts, dreams , sear hes exper iments  P. N. N agor skiy

raaa.wed to t h e— Iliw co-ur t of t~ e associates. “Professor physicist

Sokolov and ~~ro fessor of as t ronomy Gorachev t h e y  aided me to create
‘I

the  d rawings  of t-h-e biotrons, required for  th is  work , recalls in Hc-,
(letter Peter N i k h a y l q~vich Nagorsk iy  —. ut , un f ~ r t u n a t el y  as ear ly  as

c~,;b4~. bw.t ~~~PT (Ct~ .4- ø-~ ~~~~. 4L~s
in 1930 with  the  opponen ts

Holberg, Peyzner , Toroptse-v a and others groundlessly cal3~,”-nn-me d the

II St obvious facts “e m p t y  f abr ica t ions” .. I assumed tha t  my opponents

1-ed nol 1- h-n ow-al w i l l , but  simpl y lack~ o~~iinderstanding,  and

therefor e I le.L.t_a.4#er re-infu&ye~~’nt ~&to N osco w to b iophys ic is t

academic ia n Peter Petrov ich Lazarev.  ~4 wi l l i ng ly  became acqu~~inted

~~-r h~~~ J
with the abstract of my wor k and  proposed tQ Mal t it d f-tnr~two days ,

but ~ t~ stra ct ~~ ke pt .

L 
&

When I vms—to--it , —it , instead of e~ v4s~~~~,(~ eated me into
~~~~ ,c. k -

(automobile and ~~~~~~~~~~~~~~~~~~~~~~~~~ set by tt~~ bo~ ka~-the working
~~~~~~ 7i~~j .t1~~

,
office of t-fre scientist, with whom I was not cign. Nast~c~Ai cepted jus

ver affabley, attentively listened, founrd t ha t  I sta nd .ae—acc urate
~~

an persistently it— recommended to continue work. “It can lead

to great discovery/openings” ! — said he.,.~ This person lite rall y

stupefied ~e piit)~~bis great knowledge, tb-s latitude of view. I left
l4,~~& b(~ (~fm. it by t i e  ~ Lee-r and winged large hopes.

;_i -~~~ 
- 

— ~~~~~~~~- ~~
--~~- — - ~~

- —

~~ 

— 
— —— -

~~~~~
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— who .&-t? — asked I in Lazare v.

— yes this V ladimir Ivanov ich Vernadskiy, followed

answer/response .

Only then I learned, who gave me in this relat ively smal l  t ime ,

so much ” 1•

FOOTNOTE I From le t ter  of P. N. Naqorskiy to Yu. G. Shishina (1965).

END FCOT NOT E

What  was obtained f i na l l y  f rom these experimen ts? The

lu thor i ta t ive  board , which consisted of t he  serious sc ient ists noted:

“under conditions of lead chamber P. N. Nagorsk i y observed the

intensification of regeneratio n in tadpoles, the  in tensification of

tb-s. pigme ntation of bacteriuii—saprophytes , the accelera tion of the

healing of wounds , an increase in the virulence of the rod of

Gr igoryev— Shig (exciter of dysentery) . But in ccnnection wit h the
£.... (

fact that the chamber does not have measurement—supetVtsor-y-

equipment, J.4cannot be
S
~~~id, becaizsa—e~~ at occurred 1tdt-~----by the

-~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _
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Page 67.

Board recommends to docent P. N. Nagorskiy mission in Pulkovo for a

consultation with B. N. Rubashev et al. regarding improvement of

chamber ” I~~

FOOTNOTE 1 Ibid . E N D  FOCTNOT E

Nagor skiy f u l f i l l e d  the wishes of 1~oard. discussed

possibility to improve work wi th  m a n y  wel l— known  scholars. The y all
~~e t~L / i ,~ - -approvingly ansve~-e- i dbom-t the direction of the investigat ions: the

astrophysicists V. A. Krat and biochemist S. Ye. Severin,

biophysicist G. ~ • Prank and many others. “In spite of this,”vith
~ 

,teverr(eiee.
bitterness eon-nio%s, P. N. Nagorskiy, I ~e i ~~~~ t could not continueTo i.,sk J øiLq tt. p t ç44.4~1,/ 4~~ ~~~~~~ ~~~~ 4 ~o ~~~ _____________
my exper iment s .A-aa t as mue b— Ge-uli al~e-eody bt made , WJToiiUopponents

L.. _

4 — n  t—f -nd-—.poss L.bl.e to call/na.a.e the-established/install-ed and
/ ~~~~~~~~~~~~reliable ~~cts “my em pt y fa brication s”. Previou~’7already mile— by the —

~~~ 
_____

(medic ine of the ~n fnrpati-ew- a-bout organism in man y respect s are
C~ncreated on the basis of idealistic rap. .e.n-tatlcns. They frequently

reduce the concept~’”environment” to temperature , humidity,



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
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pressure.... But this not thus.

Are necessary tAe ex periments, which would  reveal/detect/expose

all com plex c~waunicaticu/connections of living organism wit h

external  wor ld” 2_

FOOTNOTE 2 Ibid . E N D  FOOTNOT E

In t he  photog raph s, set d~e*e~- m a n y  years  ago by P. N . N agorsk iy

in the cou rse of exp e r i m en t s , .as ., observable the  surpr is ing  result  of

the f irst  ~~~~~~ace invest igat ions, which  now is of sc ient i f ic

interest
4

i -1-f le O-SO years ago the question concerning

co.-tt1t4’sa-tiQi~/connection between the microorganisms and the sun

seeaed~’~an y tl~a w ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ theoretical,

_ _ _ _  

4.
b~-t-new -%h-am-- is the problem of(day. When man is prepared for flight

into tosmos, where (1~ivinç~~~Peach step/p4-tcb~~~~~~iTi~~ ~;~:i;”
,— ii~~ reseen dangers, it is f i r s t  of all necessary to ex plain , en- w-h4ch
L.

aen~ wr-e does shie ld  as t ronau t  from the p en e t r a t i n g  emission/radiat ion
L.a.) _

the  armor of a acecra f t, under which conditions 4.4 can~émerge~~ he
*~dP ki~ t*~M&47’~ ~~ 

L-
ship, etc? Zo—ei~~* ä1T1~1iese questions help- experiments on

unicellular and multicellula r living organisms.

-- - -  — -~~~~ 
~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~
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In 1960 the collective of the Soviet scientists, led~~t~ N.

Zhukov-eJitk-ov-yI—Varejniko, studied t~~— complex of wDr-ke-, conn ected

with preparation for the space flight of the “microastronauts” —

living microorganisms.

Page 68.

Pefore send ing nto kosmos , *h-e m t h e y  sub j ecte~~ f~~ tb-e p re l imina ry

tests: they sh uq.b~~ on vibration tables, t hey irradiated(i~n order to

explain the  degree of the  ef ect on-.-ot -tb-e tac ter ia  of Eho -~’e physical

~~~ L4~ef ~fects, ~~hich ~ y—v4L~~-ba....~ia~ in kosmos . These e x per i m e n t s

establish/ .~eet-a-1±ed -that the sen s i t iv i ty  of bacterial a-a-go/cells to

HT~ penetrat ing emiss ion/radiat ion var ies t.et-w~~ ,1 very wid e l imits:

from b4i~e tenths  o~~~~oent~ en to tens ’
~
’
hcusand ~ f~~ ntgen.  From

microor ganisms v.4t h viz i is possible to create whole living

measuring system - the scale, which more precise than any instrument

wil l  record var ia t ions  at rad ia t ion  doses.

Indirectly exper iments  on the microa stronauts confirmed

conclusions of A. L. Chizhevskiy and P. N. Nagorskiy. -

~icroorganisus are so/each. sensitive, that, even bciug on the Earth,

_ _ _ _ _ _ _ _ _ _  

( t4 2d%~~j~~1they bkeFe Ia ale, no doubt m 4e~~Uie fluctuat ions o4 space

con ditions, perceive all hues of “solar weather”. These experiments

were carried out half a century b~ok/ago. But it would be all the 

~— — -- —- —— - - —- —-~---—— ---- --~~~ ~
-

~~~~~~~~
--- -- — --~~~~~~ —-~~~~~ —~-- -- —--—-~~
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same wrong to lose the m in the f low of later discovery,/.epe-nieg,s and

to b~tray-’ to oblivion those modest investigations , which marke d the
C~~~~i~ning of pzite~ space biology.

L_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 T T T J  Ti~—
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Living clouds.

The mem ber of VASKhNIL (All—Union Academy of Agricultural

Sciences im . V. I. Lenin) entomologist Nicholas sergeyevic h
-a~ ki.J a. ~~u.4 s...~Shcherbino vskiy loved and knew the east ~e ~ee-1---b1?t- perbaps i-t-4s

better than many specialist—orientalists. I*—4 .ae~ d severa l

easter n lang uages , he spoke and he wrote tn Wharci. -a quatt ain4

eJ-po-s~n .ketrt in the- -bet t er/best canons of classical eastern

poetry.

was for tt the  “nat ive A~-eu.se”. 1± it~~ er*. loved ç~~ d kn ew~
e1~~~ use more than  t h i r t y  su.mer/years of l i f e  it dedicated to

~esearch on the most evi l  and dangerous wrecltJr — locust, for whic h
‘5. d~.O4-he associates i.a4.o joke called Shcherbinovskiy the “king of locust”.

~1eginning to N. S. shcherbinovski y ’s scientific work  placed the

extraordin ary accident, which pl’~~ed~ on 14 N ay,  19 2 9, in the region of

.-—-—- --. - --- — - - . -:---
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e~ tre~~ _ _Kushki — the  qait. south point of the Soviet bcundary. D~xr ±frg this
441 ~~~~C*4~~~~~~day unexpectedly(~ky s.h.u.t~t-he dark clouds of many kilometers. They

were born from A f ghanistan at a high speed , eclipsing the sun and

entire hor izon~-1~Y~ t~

Page 69.

N. S.. Shcher binovskiy (1950 ’ s)

~w~:J1:k ~.~ 
,,-

~~~ T

-~~~~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  J
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When cloud s approached t .hemselvv,~~ of t hVm negao~~ u p~~ t t-h~ “ rain ”

ef large ellow , long—legged insects. The unexpected “invaders ”

n - attacked fields and gardens, eliminating by their

powerful jaws entire vegetation. Sowings and trees perished after

several hours. The deposited insects ~~~~~~~~~~~~ crawled ~~.trees , the

walls of houses, -t-e each other. Fema les infected~~
’oil~ by eggs tcT

thousands of hectares around. This was the invasion of loc ust.

-1~arming cry 
~
locust

~~t4~nce olden times throws d vflpTUtrg.a

people into ~he% horror: “ oved mighty army. It can cover entire

earth/qron-nd and devour everything that there is on the Ea rth. When

it ie~~ ug —zn, grows d i m  the sun and star ~ th ey  lcse ã#s fl-a-re. -In it

lion, the neck of bull , the breast of horse, the wings of
Eagle, the belly of sc orpion, thigh of camel., the head of ostrich,

t h e  tai l  of snake” , so is described the  locust in ancient 4rab

manuscript . Simi lar  to the fl a~h7fru rs-t-e..of epidemic the ce.#4nj s of

locust since ancient  t imes bore the character of authentic

spontaneous/elemental  catastrophes.

Page 70.

Prom Argent ina  to Canada , from Austra lia to Nongolia , fro. China

_ _ _  -— --- ---- - - - - -  -:-
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to Portugal period ically spread impinging unexpectedly from the

unknown distances o4—tfre horde of the d i f f e r e n t  types of t jhis  insect .
~1 

~~~~~~~~~~~~ ~~ ~~~~~~~ ~~~~~~~~~~~~The enormous flocks of locust sudden ly  ...we-rv ~ t-L~~1 -to tne t1re-~e.J.~s

ne—time ma gnif icent  oase of Egyp t  and Palest ine, a fter which from

date palms and green s on the Earth remained only the gnawed

shafts  and stems. The efflorescent valleys of the Nile and Tigris,

the !phrates and Indus locust periodically converted into lifeless

deserts. Flying hundred of kilometers above fields and seas Africa n

locust periodically it invaded 4n—tu Bussia.

Of ten thousand d i f f e r e n t  con tempora ry  fo rms  of locus t insect s —

the  earl i
~~~ L

inhab i t  nts  of the Ea r th , the impressions of ancestors

of which in -he c lay  partin4js of coal~,—v-trtch—e~re--be4-ag fo rmed

sore than  250 mi l l ion  years ago , on ly  481 fo rms  is encountered w i t h i n

the  limits of our count ry.  F~ó-m locusts are especially dangerous

so—called gregarious forms, whose larvas form enormous accumulations

— swar* and the winge d individuals form innumerable flocks.

Voracious swa r ms by  “fOot bui~~e” .a~-.e mov-~d f rom place to place
-Ia-b-i “~‘~

.~~~~~ mu lt i si llion masses , and a f#er idspfL’iu,~~ ks-av e intii hyperd istant

fl igbt ~~paaoages, some t imes more t han  t w c  thousa nd ki lomete rs.~~rhe

gregarious loc usts include the Asian migr a tory locust~~ t ha t  is

encountered in the Soviet Union as veil as the  desert locust , the
lb

nat ive  of As ia and Af r i ca , who f lew in 1929 &qa4eeb ~ ushku.  TIi’uzi far—.
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~~~~~~~~~~~~ Soviet scientists abou t African locust knew only by

h~~~~~~y, ~~~ihe dried museum specime t~~saapies and i n fo rma t ion  -eade -e.f

(lSreign scientific literature. In Russia was kncv n another gregarious

form of locus
1 

A ian. Asian locust since olden t imes nested in cane

brushvood —.t.k~ ~4-u-,res, bordering Balkhash and cther lakes of

~azakhs t an , in the lower reaches of the r iver  of Syr —Dar ’y a ,

AIu—Dar ’ ya , in the coast of Aral  sea , in the  s w a m p y  mouths  of the

Volga , Terek , ~ub an and  the lower reaches of the river Nanycha.

Its l i f e  is connected wi th  reed — the f a v o r i t e  food of larvas
1~and adult locust. But with ~he~ defic iency of forage locust does not

cktk4o dry .it a,
shun aed—h y the s t raw roofs of rura l  cottages, even -by- the - d-rie4 on

ctS4a. L, h(41.4.a6 ~~c x4e—M-ne-n. When f l-eu-es i t__p u~. efp ow e r fu l  flood , locust wes-Miel d

£ 4:1Tg~’islands and elevations.

Page 71.

In~~ arid years the fLu zee- were converted into the eff orescent
Lt.~t-&_a~ & lb -

meadows and be*çre insects it es p~~i/Ji~~.lu~ tJ U1~&—pe6~ ihi ~y~~ t

ab ’~ damt mult ipl i~ a+ inn ~~~~~ scttl-Lag. Sometimes locust came out to

fields and , having only destroye~~~~~ usands of hectares of

again returned to the native places.

The mass mult iplication of Asian locust in tsarist Russia was 

- 
-
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~~~~~~~~~ a~~’considered phenome non usual. Its hungry armies flew .~~1far s-van -to
~~~~

~azan and ‘Eu ia, t’i~~ j .  ~ n_&ii the peasants of the last/ latte r piece

of bread. In 1859c~~ i~ (~n four  provinces of south Russia the  loc us t

destroyed grain crops a million crf’ rubles.  This is how de scribes

eyewitness one of the c-os-t i-eq-s of locust t-e~~~~ation ta the

N akar ’yevk u of ~harkov  province in 1880: “first  August f r o m (’I~ocust

l i terally  faded the sun and t-hey- came tw i l igh t .  The power fu l  h i-as ef

t1r~ spec.ia-44.y ope n s team—locomot ive  whis t le  forced it sniuø what to
~~ ~~~ 

- .

st-air~~I~~4e, but it all the same was gj op m t t ~ d to t.h.e earth and
rd~ss~~~~ a ~~ 1 ~~~~~~~~

covere d w
~t~Z 

it se 1 f th.e speee o fr ess a t i n e s i f u n  dz~e , .b.y

lay.r to fov-st-h. Its mass was so was great and dense., that where it

was ne~~9
ssary it to cross b4E~~~~v,, horse~**4h difficu tyC~~~~~~~

c.d ’~i~ttretEfty ~~~ 1a-rq~e deep n. Almost the same

occurred in viilage/%eafl1~’I’ The vicinities of village , village

itself, all living creatures in  it ap peare
1
~~~~ the ~~~~~~~~~~~ dark .

Were not possibilities to see,
4c~~~~~j ’ima4&. Population soon it realized, that (~~rived the- new misfortune

an d~~~~~~~~ ry  to save ~~~~~~~~~~~~~~~~~ ,~ tb~ ’~~~ nt y ha r v%s t h

in the calamities of 1880. Into one instant was formed tie mil i t i a ,
P’S... ~~in which took part ho~-eo, an d foo , old and ~Jme~~-, with weapon like

bells, spits, basins, cast iro~, in a wor d, en e metallic, that
~~~ .- ‘~. 

s..~~ —
Pu

~t~
.hed noise and sound . j~~ IIILI nn4 ~*n*g~ vithQut  shoot ing.

e.~eq’e—4asted until n ight i-tcclf-...”.
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But by  such p r i m i t i v e  methods as cl~ p’p~~~, by tho bcooms and  the

~if insects, by the digg ing of ~
‘
~~~~i—verst  fu r rows, to a t tempt

to conquer locust , of course, was thoughtless.

The last/Latter most terrible f~l-a~~~~~~Z~~ of the multiplication

of Asian locust , which  took Kuban , Stavropol ’ ye , tower Povolzh ’ye ,

occurred in  1921. If locust v-es not then here “as destroyed, t h e n it

in-to- -o-rx~ a ppes- r e - i t woJ.I~Id—destroyj 96 m i l l i o n  t of green forage.

The f i r st in the world extens ive  work on the destruct ion of

Asian locust with the aid of av ia t ion  wer e £xp~ i~~/develope d in 1925

in our country .  Poisons we re ~~~~~~~~~~ abov e the

Lm.pe.r-v3 o.us/iapassable swampy LLu.xes of the r i ve r  K u m ’.

Page 72.

rr t ’  ,~~~e 4i7~~a~~ /e 
~-fr~ ~~~~~~~~

.Nere—C-oapl 
~“~i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ the Afr ican  dese rt loc ust ,

that arrived flying from India n, Arabian and Africa n deserts.

The Soviet scientists clashed for the first time with it in

Kushk/ in 1929. It was assumed earlier tha t  t h e  locust dwells  in

Africa, part ly in India nd that its ccnstant foci are fou nd in  south

Iran. When the fi bu t of the •ass mult ipl icat ion of locust did

encompass ten states,, it turned out that  the  scientists plainl y do-
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not know even ,~ where  she cons tan t ly  does dwel~~, how n-se-h i t  does give

ge nerat ions per a n n u m , why doe s appear the spontaneous/ele mental

dispersion/d frv~ rgence of its flocks? The i n t ru s ion  of the

“shar toothed a r m y ” of locusts in to  the Soviet Union in 1929 (it

a Ara l  ~ ea and the thresholds of Fergana  va l l ey ,  a f t e r

iii~~...
’
~7ng one and one—half million of- he hectares of the

earth/ground ) required deeper research on this form of locust.

.Wetrt ~ t tha t  t ime the Soviet specialists iii Iran , whence began

locust invasions. ~n— the --e-uabe t e-t scient is ts  was young Soviet

entomologist Wicholas Serge yevich Shcherbinovskiy. -be r~~cient ist dthla~~~n ot—t-h-±n-k that (subsequently for him it ~~-iiecessary to ded icate to

the locust of- decades of life, to travel all over i~e camels and

-.s-ch-tirss thousand of kilometers in the deserts cf Iran, India,

Ar abia , Iraq, Pakistan and the countries of south Amer ica .

The Soviet researchers f i r s t  of a l l  ~~~~~~~ before themselves

number  of questions. Whence and w h y  did occur the in t rus ion of the

flocks of locust to  the t e r r i t c ry  of t h e  Soviet Union? Can loc ust be

based in south Turk aepia  and for  a lon g time? Is it possible to awai t

the repetition of Its coatim-q-s? Where it general ly  does (well? How

many ge9eration s are  developed in it du r ing  one year?  Whie-b-- reasons
l~14~.wS;bi& ç.t

4 -t [ ~~ luww its mass multiplication and the dispersion/d.Lzex.gej~ces of

flocks,~~~~ thousands of ki lometers  to nor th?  

- -  — — — — ~~~~~~~~~~~~~~~~~~~~~~~~~~ - - —~-- - - -  —--- •-
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English entomologists  asserted tha t  the  locust in Ir an  ~f~ot

migra tory, but constantl y dwells and multiplies in south provi nces

and in K erm ansk ikh  deserts. N. S. Sbcherb inovskiy  expressed en t i re ly

another op inion . A ccording to h im in  Iran there are no con stant foci

of the inhabi t ing~ of locusts — th i s(typ ica l  t ropical  insect. In  t he

years of the mass f~e~ E7?fluz~ts there can be located o n l y

1~tW~7tempo rary the active foci of its multiplication.

a
‘~ha—checkieq on t h e  spot showed that  in I ran  reaL]4/act ua lly

there are no foci of the  constant  i n ha b i t i n g  o€~ locust. This country

serves for it only  as t i-me/temporary r e f u g e  in spring.  The f locks ,
— ~~wh ich i~ s-pired~~~rom March  un t i l  May in the western provinces of Iran ,

f l y  away in  May—June  to the east , into India , int o the  zone of

precipitation of summer monsoon rain.

Pa ge 73.

N. S. binovskiy en r7s owe~~p~.-pt ryt-± ts...~ Desert

Dzhaz—%urian~~~~~~ e s l v ~s called the place of the constant

inhabiting of locust. Furthermor e, Shcherbinovskiy noticed the most
4,—

important  fact. 1*- focused a t tent ion  on the  fact  that  gra-m-d-iose

“crusades” of locust occur periodically, after definite intervals of

--
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time.

Occurence of cycles in the  mu l t i p l i ca t i on  of locust exist s, of

course, from immemorial times, but , however it is strange , his
t4,4~ .1,

earlier a-id npt note,~ B ut meanwh i l e,for exam ple in xrx cen tury,
____ tb~~~~~~~~~~~~~~~~~~

)

,.ta-c stflaak/bursts were exact ly ninef~ An d in our century already i4

counted six f ~La-~ ff 7B ’ü?~ts: into 1900— 1904, 1912—1916. 1926—1931 ,

191~D—1944, 1950—1958. In 1958 were begun the sixt h, t h a t  was  be ing

ampl i f i ed  year ly ,  including 1962, when locust “tilled up” accord ing

to of N. s. Shcherbinovskiy,  I ran  and A f g h a n i s t a n , having sl igh t ly

~~~~~~~
‘
~~outh Turkmen ia .

11n X~ ceptury as in past centuries, these f -asli7blrrsts a-ã.-f-f~ rs
s~~~~~ cc~~~t.c4 ‘~~ /

(iüipflsin9 regularity . The invasions of locusts are repeated on the

_ _ _ _  _ _ _ _  
‘Q~ ~~~~~~~~average ea ch- of eleven s.u-mRer/years. B-et indoo-d precisely w it h  suc h

in terva~ ’gaps are repeated in sout h deserts a-nd years wi th  a b u n d a n t

rain . ~~~~ th is in turn , is connected with cyclic variations in the

activ i ty  of the sun.

Af te r  comparing the~4~~
’
~es of the  1..i.fo-of African loc ust with

the periodic activity of the sun , N. S. Shchprbinovskiy *t

established that  in the .u~tt~Ttt?a4ion of(desert locust(~~curs t4~e

s u f f i c i e n t l y  st rict occurence of cyc les. Bach ycle o the

j~j~J~j .p.1.ica -t4ee—o-f locust covers on the average .ef 10—13 se..-e ~./years. 

- —----- -~~~~~
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The m a x i m u m  of the .iLitiplica~jon of locusts comes, as a rule,

the four th  — s x th year af ter the beginning of cycle of solar

activity, t1ea_ t-~es~ktburst g~ s —e4i4b Gradually is reduced the

terr i tory,  colonize by f locks, ..f m.de the t-*me/temporary foci of

mu ltiplica ti o , isappears gregarious form. Somewhere only glimmer

t
,,
siall, scatter ed foci f~rom separate insects. ~he~~ radual ly

C~i~log i1f~al ac t iv i ty  of insects again /rises. Foci are converted

into flocks. A b u n d a n t  smal l  li~rds and f loeks begin to plot/deposit

the  masses of the  aefl~j~~~~Hs, f r o m  which  appear the larva s of

already typical gregar ious  fo rm.  In locust occurs sharp  u p l i f t  ef

v i ta l  curve.

Page 74.

Finally, the for med en ormous , voracious, impetuous flocks, which

reach weigbt~ iirtens of mi l l ions  of tons they  f l y  &o—f-a-r to  the

northern limits of the time/temporary multipl ication of locust in

Asia or Europe, to zone of the equator ia l  forest/scatf~ ldinq - i n

Afr ica  and southeas ter ly  India.  There ~~~~~~~~~~~~~~~~~~~~~~~~~ na tu ra l

conditions do not correspond to its necessities. Cycle con clud es wit h

specific quan t i t a t ive  depression.(biiration it, approximate l y th ree —

f ive  summer/years. Then begins new wave . . . .

- - - . 
- — -~~ -.-- - — -  - --. - - -- — —— — - - — - -- -

_ _ _ _ _ _ _ _ _ _ _ _  - - -  ~~~~~~ - - - - ---U. -- . -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ — -. _i__ 
~
—

~~~~-- --
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N. S. Shcherbinovskiy wrote that in a deep antiquity, for

centuries prior to the beginning of our chronology, in the Chinese,

Mongolian and Turs k peoples , who popula ted  steppe s and deserts of

eastern Asia, there was a 12.~s4~~~
t
~ cycle of chronology. -L-tscach of

4~ears was called one a n i m a l or the other: the year of cow, hor se,

ran, panther, har e, even mouse. Therefore the historians ~nd the

ethnogra phers correctly consider that the cycle of “mu shel’” mus t

have the material basis connected with economics and node of life of

the ancient nomads, wh-~~h passed o~ e-f from the h u n t i n g  s t ructure of

l i fe  to nomad cattle breeding. Cattle was the basis of the existence

of these peoples, pasture — immense  and  inexhaus t ib le .

N~~~/conditions of weather, ~~~~~~~~~~~~~ win te r  and summer

precipitation and temperature were extremely unstable. At tin~ s ho t

droughts were burned out from the early spring cf grass and 4t”~~egan

_____ — -H~~ mass case of t he—bei-nq. fa.ished animals .  Cen turies

back/ago nomads established that especially powerful jlitws, were

re peated e~~~1rf 11—12 s.u-.me~/years. Hence conceived itself t h e  idea

cf4nimal calendar cycle. The most severe year was considered (“koyan ”

— the year of hare.  Es pecially disastrous wer e the koya n’~,~ thre.eq I~
eack—of 36 s” ..e-r/years. ( Recall &bDut 36—summer  cycle of sola r

activity). People called them “ul’kun—dzhut”. In such y ear s

disas.breus 600/0 of horses, the half of the live—stock of sheep, 
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9?o/o of goats, 500/0 of camel~~ 1 ~st ha l f  d ied out ’~~
’
any camps of

544 ,a_.,
nomads. And since dur ing  “u l ’k u n — d z h u t ” in steppes died out sa y-~iki,

kula44—~~~~~ la subgutturosa, argalis, bustar ds, partridges,

pheasants, the foxes an d other rep resentatives of anima l kingdom , the

starving population began tp catçIh4~ r ap wi th  hands  fish in the
a ~~ ~~~~~~~~~~~~~~~~~~~~~~

shallowed steppe lakes.A ?ia-t -t-h*re-f~ re -41he.the( one of the years of

mushel~a is called “ryba ”? ...A century agc nomads knew how to

foresee heavy “kGya~.ny” and disastrous “ul ’k u n — d zh u t s ” . But

contempora ry science proves to be still -~e powerless to foresee t he

possibility of the mass mul t ip l i ca t ions  of locusts, water  rat ,
124~~~1(: 

sLL4M.Iss,~~~granular  ~~ naps, shield bug.

Page 15.

Meanwhile the expedition of the  Wes te rn—Siber ian  branch of the

Academy of Sciences of the USSR they  established that  the

multiplication of these wreckers in Barabinskaya steppe has ~~arked

cc-c~1r~ n~.~ o~ cy~..les” 1~~

?C0TWO TE ‘ From a report by N. S. ShcbHn ov skiy  at  the All—Union

conference on the prob lem of solar ac t iv i ty  ( 196 1e) . EN D FOOTNOTE 

--.- 
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The tasks of science are reduced at present I~n—ord-o~ to

when can be begun the new multiplication of

locusts and other insects in their native foci.

Thus , it proves to be tha t  the occurence of cycles exists not

only in the  mul t ip l ica t ion  of locust. To s imilar  cycles of specific

depression and violent multiplications areç~ü1~ject-ed- other insects.

In the cotton belt/zone of the USA , for  example , spontaneously

mul t i p ly  sheet~~the boliwor m of Alabama th.w-etrg~ every 22 years
cLL.~t41~~, d”oP ’ b4J t~f ?-.~~~.eliii-itht e’d sn~4-ugs in many  states, since #e ti-me of its ne w mass

‘4.”
invasio usua l ly  they.. forgotG.~.

But in the b e g i n n i n g  of the ~0’s of our century American

entomologists, beiifkj based on t imely  forecast,~ p-rodict io4~&~ met the

next  takeoff of mult ipl ica t ioi~ seoo-ps f u l l y  arm ed wit h che mical
1L~agents. Harvest was rescued. the biologists kna-w h-ow to predict

a-ft-er seve ra l S~maer/years 
~~~~~~~~~~~~~ 

f a ~~-/burst.

‘The Soviet entomologist  P. I. M a r i k o v s k i y ,  whose thou g h t f u l

observations and stories about insects are wefl known to many

natnralists,3-t established ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ tan and

Western Siberia the toxic spider— karakurt m ip y period ically.

Ninqr cycles in this case are. aitern.atej with large twenty—five yearel.w ‘,, J ~
Jv1

.4~. The occurence of cycles e4 “vital curve”, apparently, exists in

.

~

- -

~

- ~~~~~ -- - .~~~
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ot her insects.

Entomol ogists in their  r4~~~
’
of science i r re fu tab ly

4. p4 
_ _demonstrated that prec isely the sun — that “general”, who cOfldu~ts

into attack 4e fields locust hordei,,-that the tlash-/bur~ t~~ of the

mul t ip l ica t ion  of the locust and other  insects -(i~~~~~ ~~ iolog)cal

protuberances” as ca 4-7~-aaae4—t-heir N. S. Shcherb in ov skiy ~~~~~t~~ily,

t4ey reflect in the terrestrial li fe of~~-hc fla-ah/burst~of solar

activity. The sun, apparentlykaffe~ is)also num ber more e~~~~~~~ tedly

organized living beings.

The epidemics, abou t  whic h we spore in the  preceding/p e-v4ees

chapters, now beca me history. As cm ~! s  locust, than locust raids

are not onl y the mat te r  of the d is tant  past .
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73

- .
~~~ 1132 113$ S44 1950

D.p.Rd.n~~ of the l•vel of water in Lear and of catch of h~~~bwk
~~~~

~fro*j~hidynaiics of solar activity (according to I. B. Bi rian).

~
.) the highest wa ter level in Anur of ~habarovsk during Aug ust;

b) the catches of ~~~pp~~~C
_ 

~~~~~~~~~~~~~~~ (to the catch of 1928).

f t’~— j
‘~1. Catch. o/a. 2. Ysars. 3. Vater level , •.

Th is riddle .ci.ntist~mtill os .utt~7iIoiv. 4id~und.t.tandiI g of

th. law governing the appearanc , of locust catastrophes, as can be

seem from N. A. Shcherbinovskiy ’S works, apparently, will~~~ d~J

,i~~~arch on tk. p.riodtcally changing activit y of the sun.

- -  - 

- -
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Reaction F.

In our t ime p hys ic ian  does not visualize work w i thou t  X — r a y

apparatus or clinical laboratory. Acquain tance with patient begins

often fran_his diractio-~ i~ analyses, bec-ause any , even

insignificant, deviations in the vital activity of organism first of
JI4~all are reflected as in mirror , in ]t~ blood.

An increase in the quantity of leukocytes — whit e blood

corpuscle/bodies - immediately prompts thought about fester, about

inflamm atory pro:ass. An in.e4-&ence/drop in hemoglobin, a decrease in

the  number  of e ry throcy te s  (red blood .hfti-i/sE/h4~a-s) - s ignals  abo~t
vi) ~~4;n(~k~ l~~ rz~~~t4re b eginn ing~ áne m ia. A chang• in the s~&tliit-g velecity of

erythrocytes, an i ncrease (!SR ( POa — erythrocyt e sedimentation

test ), fre quently prov~ s to be the almost only identificat ion mark ,
~J
p ~~~~~~~~~wh ich forces(w isee ~y the empcrime-a-t of therapeut ist to suspect the

growth of~~ alignan t ailment in (l~~~~~~%~~!4.ec.a.. person.

~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ T~~~~~~~~~~1I~~~II1~~~ 
i:~~~i
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The blood of the  d i f f e r en t  ty pes of an imals  and m a n  l i f f e r s  in

ter ms of consta t~,cy ,  not on ly  in  the  relat ion to t he  norms  of the

content o~~~~ iITegalar/p-rescr ibed oeH/e lements , but also in

composition of s imple and complex chemica l substances. The level of
‘1

sugar in t he  blood is t~e direct index of the state of the pancreas ,

and an increase in the cholesterol is a sign/criterion of

ar
a~~~

iosclerosis. Early diagnostics, timely beginning , and therefore,

an4—4ke success of treatment in many respects depend on the skill to

a*4 to exhaust  tha  riches of the  d iagnost ic  pa le t te  of the  blood ,

wh ich a~-e conceal&~ in it ~~~~~~~~ diagnostic possibilities.

1Lbe~~ h ysician~~ bh~ hematologists  say tha t  the blood ~ an describe

the illness/sickness/diseases, the tastes, the habits, the age and

the past of man mare than patient himself, cm y necossary—te know how

to read ana lys i s.

This a r t(~~ii letel~ mastered .t~1pr3 fessor of  Tokyo u n i v e r s i t y

Maki Takat a, whose name ~t is long ~novn to tAe hematolog i s t s  of

entire wor ld . ~-lo~ ifie4 seLect -tat op~ n~~d -b it in 19-3-5 the ingenious

di agnostic react i~~n o f  the blood1r~iT~h w ~~~~~~~~~~~~~~i~era l

I~~~~L/y ea rs customary in all world.
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Page 78.

Using simple chemical  reagents, Takata  -±t learned to f i n d  the

quant i ta t ive  indi:es of the process of the floccu lation (subsidence)

of the proteins of the blood — album ins , and w i t h  the au of th i s

reaction to de te rmine  the stage of the development  of the  ovarial

cycl e in woman.  A l b u m i n s  are  present in t h e  blood in the  f orm of

c 4 ~loid. I n  test tube  the y fa l l  out into f l akes , “f loccula te” ;

çTi~~refore the newly  ~~~~~~~~~ction Takata  ~k call~~eeed reaction F.

Since reaction ~ depends on the  ac t ivi ty  of ovaries, even in h e a l t h y

woman it gives ±n d i f f e r e n t  t im e~ dif-feren t indices. In man the se

in dices are much more  constant.

0A1 
_ _ _The o rgan ic  ~oll o ids of the blood - formatior~’educa4ionf~ re

unstable. They are destroyed even fr o m  ~~~t 1hysical e f f ec t s, and

reaction t belongs t he r e fo r e  to the complex , sensit ive tests, whic h

require most severe satisfact ion of stabl e exper imenta l  condi t ion s .

Before dar in g to recommend this fine,’thã-n reaction for the mass

medical pr actice, e~edantic  and sc rupulous  in scientif ic  w o r k  N~1d~
J

~ a-k4ta decided to p r e l i m i n a r i l y  v er i f y ,  a-s v-ill. influenc&’ the course
~ 4)

of reaction ~4 i f f e r ent  effects.

A
In 1936 the scientist ot—lJngPfln-tiigs to daily conduct research of

the blood for the reaction ef- F. Donors in exper iment s a.q-e-eed to be 

- --- - -~~~--- -- — ,— --- ---- -~~ ------ —-— ~- -.-~~~~ —~~ -- --- .—-— ,
~~
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~~~~~~~~~~~~~~~~~~~~~~~~ and  t.~.s colleagues. A m o n g  them the  doctor

Hatashita.  No one could foresee then , that Hatashita in voluntary

donor ’s ro le ~~~~~~~~~~~~~~~~~~~~~~~~~~~ not (’~ay anrTi1at m o n t h , but

whole nineteen s*m—wer/years! “W i t h o u t  its selflessness, i4 .s-pe-a*s now

‘~~~ TTakata, I would not  know how to brin g ~~~~researc h to successful

result”.

I’ t~ If,,’

What did occur? Wh y t-h-us did t-ight.cn it~ielf checkingTone

diagnostic react ion  of the bloodr hi~~ ened unforeseen! D u r i n g
Lqd~Janua ry  1938 wi th  the reaction of f loccula t ion ve-r-e connected t-he

strange incident : suddenly, without t~~ 1visible reasons it began to

-q-rew/rise n the :omple tely healthy men. Mass asymptomatic epidemic

in Japan? Reliable basis/bese5 for such suspicions weee—ae4, and

Takata ,i4~ was lost in guesses... . But meanwhile the blood serum of

the men behaved in laboratory in the manner that earlier behaved t.he

only serum of the f e m a l e  blood .

Changes in the blood never are causeless, already in this Maki

Takata .~&t- was confide t. But if reason lies not in the o r g a n i s m

itself , then it means~ outside it. Somewher e in the environment?
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Dependence of reaction fon rise and sunset, i..,, on the position of

the Earth relative to the sun (per Takata).

~1. React io n F, cony, units. 2. rim. of da y.
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And Takata bega n t,~he searches for the mysterious reason , which

su ddenly  destroyed the  q-u-iQt--r-un of reaction F. Beginn ing  fro m N ay

1938 ±t in Tokyo , and i ts colleague ?Iuratsugi  in the  city of Kobe

several times lu1ing day, beginning with sunrise p+a~~d react ion ~
(they fol lowed t bea-e, a~e it changes dur ing  en t i r e  da y.

It  is eas y to say “ ext ernal  reason ”.. Butt  - a  f i n d ?  From

what to beg~~~~searches? Final ly  t~~ organ ism can n f luen c4~~~~~ y t h i ng

a-ny.t.b ij~~: f-e ve r , t.~e cold , rain , tjs.e i l l umina t ion , tiT9 elevated

pressure of a tmosphere  and so fort h , not to men t ion  c h a n g e s  in the

mood , ag i t a t i ons, etc. A n y  d i st ur b a n c e/b r a ak l u w n s  in t h e  cou rse of

exper iment  also can change the f i n a l  readings.

It was necessary somehow to n a r r o w  C~~ uan t i t y of the possible

reasons, to exclu le  immed ia t e ly  from suspicions everything,~~kat -be
ç 

_____me-aa-q~ d.~~Tak ata dave l o ped the plan/ layout for expe r imen ta t ion. The

blood is taken  da i ly  i-sr the  sa me hours.  The donor  and the  laboratory

assistant, whic h t akes  the blood , electrically are insu la ted  f rom the

Ear th  by glass or porcelain insula tors  (these condi t ions it’ had t ok

~~~~~~~~~~~~~~~~~~~~~~~~~~~ themselves) .

‘4.

For c heck-i-n the blood Earth , underground and ,

I.-
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f i n a l l y ,  above th~ E a r t h :  in l a b o r a t o r y ,  in pressure chamber , in

shaft/wine , on aircraft.

When a f te r  a lapse of the hal f a yea r Takata  and Nur a tsugi

compared i.ts readings , to their  m u t u a l  surpr ise, the  curves  of the

course of reaction t in d i f f e r en t  cities siwult aneousl~y t hey  t u rned

out to be s imilar  ! First , reaction f had well da i ly

variat ion.  For 6-8 mi n utes to sunrise it sudden ly  increased
- approximate l y by 200/0

Pa ge 80.

(We are speaking  a bout the a s t ronomica4 calcula t ed  t.G~.q.ue/moment of

sunrise, and  even if  the  eastern part  of t h e  hor izon/~.e*e1 is

enelos.a4, fo r ex a m ple, by m o u n t a i n s , due to which the sun shows only

i~n—.tbe hour after its rise above the g-e-..-uItri-,-a1 horizon , then mat ter

is not changed). During day the reaction f continued to grow/rise,
but soon after sunset it gradually decelerated. The daily variation

of r eact ion ~ did not d~ penAi on ~~~~ ias
h
located -a-en on s t reet  or

,4A_,J_ ~~, ~wi th in  stone house , - thunderstor, or ~t -m-t’~e4 fog.

UpFtf t en aircra f t increased reac t ion t with an increase in the

he ight , at w h i c h  is t aken  the blood. T a k a t a  so~r.ved, t h a t  here

manifests itself not t h e  act io n of the lowere-4-/reduced a tmospher ic

L — .. - - ---~~~~~~~~~~ . --
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pr essure, but the  e f fec t  of the  sun , since in pressure ch amber

decompre ssion did not prod uce chan ge in t h e  reaction 
~~.

During solar eclipses both full/total/complete and partia l,

decreased the reaction f. In this case the blood almost instantly

reacted to eclipse , to changes in the intensity of flow of solar

radiat ion.

The passage of the large groups of the sunspots tlf~~~~h the

central me ridian of the sun almost always was accompanied by’~~
’plift

oF reaction t.

Th us, again  the  cu lp r i t  of the  biologica l d i s tu rban ~ e/h-c.e-a4t4ewns

in the h u m a n  o r g a n i s m  th i s  t ime  reu4er/sho-wed the  sun

$4~~1Changes o.f. th e  react ion F with,~rise and sunset, and a lso
(

depending on geograp hic la t i tude indicated tha t  t h e  e f fec t  on blood

flows directly f r o m  the  sun.

Repea ted experiments ever more fastened conf idence  i~Ta kata in the

fact that the blood reacts the sun uncommonly  sensitivl.. “I t

feels” not only  fiash/bursts, explosions, appea ra nce on i t s  surface

of new spo ts, the passaje of the spots t h rough  the cen t ra l  mer id ian ,

but immediately a~~~~~-e in its own way even as- each appearance and

I
I
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the disappearance of heaven ly  body.

Which par t of the solar spec t rum is bioactive? - ask itme f

.-~~1~ntist. The blood i.e “ perceived” t h e  presence of t h e  s u n  even when

its vor] -dt l ight  d id  not reach into l abo ra to ry .  Penetr~ t i ng
~ & ~~~~~~

eu1~~ 1on/radiations? — %n the convent ional  opinio n , th ~ m ~ la~~kg

~~~~
‘
osphere . Corpuscular  radia t ion ? - ~~t is scattered and is lost to

the atmosphe re. Radiowa ves?...

Page 81.

In order not to guess to i n f i n i t yç ~~~~~~~~~~~~~~~ Wa4t.a.r ,

professor Takata started the new s tudy of react ion ~~. He began to

~s ci~fti ~~J ~~check , as ~ f facts its course separ~ te1~~~w-o.r-~~~ 1ight , t~ e u l t r av io l e t

r~j s. ~1~e radio waves , and also sof t  and  h a r d  I—rays  w i t h  wave leng th

0.1 to  0.07 A n g s t r o m , g a m m a — r a y s  and neu t rons .

This is how Lt Jt~e-A.f fo rmu la t e s  conclusions from its almos t

twenty—year old investigations in letter to the authors of this book:

“&e investigated the “reviving radiation” of the sun for 19

summer/yea rs ever y day. There are no doubts, that this radiation

satisfies all requirements is—-or4ee to be t-k-a-’~ 
wh-i r.h “-as described as

lièwly open- effect of solar radiat ion.

— -~ -~~~~ -~~~~~~~~~~ - -
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There are no doubts, that solar r adiation contains the new

component, char act erized by the powerful penetrating power and the

po wer fu l  ionizing e f f e c t  on h u m a n  body,  i.e., by t~. expressed

biological effect .

All living on the Earth people without exception/~Itwi~~+-4~,n are

subjected to the influence of this form of radiat ion, by source of

wh ich a~.e the sun. This radiat ion cannot be revealed by purely
4physical method s. It ~~ i~~~~a~~_bl-e--t-o measure1~only with the aid of

re action in blood serum.

By the wa-y of the i r rad ia t ion  of man by this form of radiation —

4
the “fourth form of solar radiations” — occurs t-he noticea ble “vital

ionization ”, vhi~~ can be measured by reaction t~ Measurement of this
vital ionization became possible with the aid of the irradiation of

body by r~1~~f~ x—ray/beams (I—rays ) , by gamma—rays , neutrr,ns, even

neutrin4from a tomic reactor. Therefore it was sol-w.e4.~ that the

nature of this mysterious emission/radiation must be similar to the

neutrino emissionfradiation.of the active sun ... ! 4he 4~ n ac tually

is(living sundials ”. A.~~ pec-uJ.-i.ar scientific commentary to conclusions
(.va~4- P.V.~~L4 ~(4of *Takata e in est igation of ano ther  hematologist  — Soviet

ph ysician N. A. Shul’ts. Independent of Takat a, Shul’ts arrived at

very s imi l a r  conclusions.

• - —-. -~ - -~~~~ - -- — - ----.--— -- - - - - - - -- - . —- - . --—- — -- - - - - - .-
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~~~4~fr 
_‘*-e--th’~ ph y si:ians as has already bee n spoken , it LS customary to

assume that the blood was constant by its cell composition. The norm s

of the content of cell oe-tl/elements ~~~t-he cubic millimet er of the

blood for ~d
’ convenience (dven print~

’
~ut on t4~e laboratory forms.

~~
‘
viation from these norms is est~~~~~~ as t~~ a la rmin g sy m ptom of

the  appearance of some disease.

Page 82.

Th is is what  wrot e in journal  “iaboratory ma t t e r ” N. A. Shul’ts in

1960 : “j ecently on the pages of journa l s  increas ingly  more f r e quentl y

is noted the d i s c o n t i n u i t y/ i n t e r r u p t i o n  between the t aken  normal

in dices of the  blood and observat ional  data. Changes in t h e  picture

of the blood in essence concern the  oa-~e/cells of ~~ v h i t e  series,

absolute number and the percentage oj their forms. Unfortunately,

special research on this phenomenon ~~ii~cted altog.~~Zer only tar
4
~1the extent/a4en’g~tion several dozen plamb bob. Qa~ data, that relateS4. tA.e ;s _ _ _

tai.ard~the end the III~ centyies~ e eukoc y te cane in -i(-oFa en

350—500 e ry throcytes .  Since ,?‘q u a n t i t y  of la t ter  in h e a l t h y  man was

SooOOo~. the ~~orm of a q u a n t i t y  of leukocytes wer e considered 8 000 —

12 000. Th.ro.u.g-k t w e n t y  s*ame~ /years  this~ nj ip~ r-a-l decreased to 6c~ °

10 000. Before the Second World W a r (~ orm w e.me—considered 6 000—

WocO , and now we f r e q u e n t l y  encounter  completely hea l thy  person s

~4 000 and even 2 000 leukocytes” I.

— 
_ _ _  

— - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~
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C & LbIw6I~ ce~c~~~~ 7
F OOTNOTE I N. A. Shul’ts. Laborator~’oy e  delo, No. 2, 1960. END

FOOTNOTE

/ 1S)

What €he reason for 1such unexpected shift,~/s-hear-s? In order to

• - -e x p l a i n  it , N. A. Shul ’ts,~ iivt-stq and who works in Sochi, for the

extent/n-  irqat±en of severa l ~.u-a-ae~/years  da i ly  tt’ took th- e--~~nalyses

of the blood of the  “basic ” i n h a b i t a n t s  of c i ty .  In the  period of the

maximum of solar activity in 1957 the content of the leukocytes of

the blood in different people bega n to decrease. N. A. Schulz

gathered and processed 300 thous.  analyses of the blood of different

persons, carr ied ou t  t h e  labora tor ies, which  were f r e q u e n t l y be-Lag

located at a distance housands of kilometers one from another .

After generalizing data of several countries (USSR, Italy ,

Prance, ~elgiua , England , etc.), N. A. Shul’ts reveal$.k-e-c-tefr that

an increase in the number of chromospheric flares on the sun an4

ppearance of violent protuberances almost everyw here lead to a

characteristic change in the picture of the blocd , to a decrease in

the leukocytes with a simultaneous increase in the content of

lymphocytes. In the period of solar ejections the state of the blood 

- 5 - - - - ---5———--

- - - - - -•- --- - - - - — —— —- - — - •  — —~:
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q~4I4A*JsaI4 4)
(very distantly E-Pm inds~1hat, t h a t  is observed a f te r  radioact ive  or

nuclea r irradiation. The degree of these changes is dissim ilar in the

blood of people and animals in different geographic latitudes. With

approach/~ ppro-x-im-ation to poles it is .b~4.q-hta r , i.e., the blood more

po w e r f u l l y  reacts to an increase in the  solar ac t iv i ty .  In i4s
~s ~~~ •(oc ,.j~ ~~equatorial zones e. This is comple tely

t4
explainable: tb-en nearer to (poles, f*e4s—th*rar-per and more dis t inct

are exhibited the influences of cosmic and corpuscular rad ia t ion  and

magnetic per turba tior~.

Page 83.

It is know n tha t  i n  t he  region of poles ‘terrestr ial  shea th ing/ sk in ”

— the atmosphere - becomes especially tine/thin and (penetrated

cosmic radiat ion.  Most sensit ive to changes in the  solar rad ia t ion

turned out to be precisely leukocytes, the ~ery “ j a.t/reactive”

en-ge/cells of the blood. E r y t h r o c y t e s, ~~—ensurt i rq t he  constancy of

the internal medium of organism and suppl y of on-ge/cells, are less

sensitive to perturbat ion on the sun.

Ne*iig~~~ased on the observations of N. A. Sbul’ts, hamatol ogists

they decid ed to reexamine the existing norms of the cell composition

of the blood. However, N. A. Shul’ts was opposed to this reform. He

asserted that this question is jo-~~omplax w b k mnlvo~ -è-t must be frn



DOC = 77160109 PAGE

3~Lw~~ ~~~~~~~~~~
iirt*me~~~

’
~~ol labora tion with  the geoph ysicists. In order to reexami ne

norms , wou ld be required several e-unmer/years. And f inal ly’ , when  it

would be completed , leukocy tosis again would c.~a-w4 either upwa rd or

downwa rd.

N. A. Shu l’t s  is convinced , t h a t  the  blood of healthy people is

subjected to -t-he c o n t i n u o u s  changes, whic h depend not only  on the

internal state of organism and influence of environment. In the

~~ii~b/gen eral/to4-a4 complex of the influences of environment

change pt— tire solar ac tivitY(4ndisPutablY capatiI of having a daily,

hourly, even second—by—second effect on the processes, which take

place in the blood and the hemopoiet ic orgad~’centre1s.

Weather No. 4•

one of the  populous  beachies of S chi almost na~~~ the blue

sea was arranged(vh ite t e+ house. I ts  on ly

inhab i t an t  is a m agne t o graph.. The i n s t r u m e n t , which record s the

f luc tua t ions  of the  s t r eng th  of terrestr ia l  magne t i sm , arr ived her e

recently from Pulkovo observatory. The Pulkovites acquired bry the

new more advance d equipment , and the old jagnetograph, which(Tff~ie

_ _ _ _ _  _ _ _ _ _ _  

(~~~, ~~~~~—‘ 4~~4 9
worked -en its to oea-t-wry(f lves~f~s eee-tn-ry in(health resort caMeoi.

- - . 
- - -- • - -  - --5-- - -5——-- --— - - — - •
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The large part of the time it leisurely~~~~~~ on the ~~~~~~~ paper

ta pe tke even l ine , not causing anyone any special alarms. But from

time to tine instead of the straight line on tape appear zigzags,

which gradually increase. These signals mbciit the

approach/~-p-p i± a-t-tt n of weather No. 4.

Page 84.

And al though f rom beach reach the  mer ry  exclamat iond ~ reet4-n4~ sea

glitters by solar ghost images and the surf almcst noiselessly licks

the edge of shore, the physic ians  a l ready k n o w ;  i-t----fs-—aev-e’d magnet ic
)~ fr~S4,Y~ £~ , - tu.tt ~~ i~:~:—’

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ and neurotics must  immed ia t e ly  pJ-~~ to

tke sp..arin g aa de,’~endit±offs: to obtain in advance medicines, not to

be overloa ded by  water  and solar procedures , in a word , to avo id

completely probabl e w i t h i n  the  next  f ew  d a y s  angiospasa .

Several years ago Sochi hea l th  resor t c.o.a-*r~ l hu-t -to the

initiative of N. A. Schulz an N. V. Rowenskiy ’s main ther~ peutis

for the firs), time in our country e mass preventive

maintenance vascular crises, infarc t ions and other aggrava t ions,

connected with  solar flares.  The medical service of the sun in

advance prev~-~t/warns all sanatoriums about the solar stor ms,

conditionally named wea ther No. ~. Af ter obtaining

.p1.vem4~-on/warning, the ph ysicians previonoly- tbey manage to be

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~
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prepared for solar attacks.ks. £L(4.*~.t.

However , the medical service of the sun arose for the first time

n t in the Caucasus, but in France, in the efflorescent health resort

(~~

‘
ty t~~4Wi ce, long before the Second World War .(ii~~pened t.b-~a thus.

The phys ic ians  have  long already not iced one law , -foc long not
~~~~~~~~~~~~~

obtainod tko —ex-pla-nn-~~~~n: #he pat ients  wi th  acute  diseases appear  in

o f f ice, as a rule, dertfl~ two—three days in a row. It was noticed

also, that the assaults of severe pains, d i f f e rent kin d of

indispositions in the pat ients  begin appr ox in a t e~ y s m  i taneously ,
(444111

regard less of t.he feet, umdew -w~ j ek condit ionsçrhey 1ive. When the
dt i~~~’physicians pes*eil t a k i n g  in to  consideration .o.f the a~en-ntt-s of

stenocardia, aggra vat ions  of the  neura lg ic  pains and o ther  sympto m s ,

it was reveal/dat...e4/e~-po~ed, that they are observed during two—three

days and then suddenly cease for some period of time.

The same p i ctu re  .âk- demonstr  ted to the physic ians  a n d-t h e

st atist iciax~ of sudden deaths. 1’4rt~ period ici ty  of disease s,

aggrav~tions and mortality had long a~a-h-e-ea ha~—a±reedy been

axe UBSrd im the scientific medical corporations of the different

countries. Phe 4ttempts to find ~4re relationship/c-at-io between

_  
‘Li~~~~~~ n h~ altby ser~~j5ii~Uj eteorological changes: .b.~v t emperatur e, b-y---the

fluc tuations of air humidity, b.~
_ the velocity and direction of the

— -~~~~~~~~~ ---- _ ~~~~~~~ —
~~~~~~
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wind , by l i gh tn ing  discharges — they t u r n e d  out  to be unsuccessful .

Page 85.

eo’~
. ~~~~~

These phenomena r a r e l y  wer coo 4n ted and in no way covered the
‘1~~renormous number  of agn.aaaen-ts , which(~ yn chr on ous ly  noted on tb-v laL~Je

sp.~ n-s of the earth/g-riiUflTd, in the places dis tant  from each ot her ,

where the weat her was completely different. It was necessar to

search for some other reason for strange “umbealt-hy series • T e case
4

in lice aided k-e approach itGe4-f- the explanat ion of riddle.

Unexpectedly in operation of urban automat ic telephone exchange

they began to appear breakdowns.. With careful technical inspection it

was not ~~ possible to me-we-a-I/detect any troubles. TbEe ghCcertain

time the ph ysicians focused attention cn the fact that the

interruptions in the work of telephone exchange sys temat ica l ly

coincided with an increa se in the cases of the  aggravat ion s of

diseases i n  many  pat ients .

Thw~~greem ents 5T the disturbances in the work of electrical

~~~~~~~ ent and physiolog~~~~ disorder n eople were so obvious that

rose the assumption abcmt— qeeeral±on by t-hei r one

common/gea,e.~al~Lto-tal reason.
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tclc~Ao#ic..
The d i s turbance  in the work of au tomat ic  dev ices on4 excha nqes

and in radio communica tion very fre quently they are th e result of a

sharp increase in the solar activity. If in te r rup t ions  in the

operation of coamun ica t ion ~ connect.ion thep—f4ressively do- coincid e
.4’ 4v

with the aggravations of diseases, ±t does(not mean that the sun is

gu i l t y  ~~ the sufferings of the patien ts?

To solve this question again a4d.~ statistic~ i g  vast

statistical ma terials, A. L. Ch izhevsk iy  in a ser ies of w o r k s  ~t

showed that the fluctuations of mortality follow more or less

freque nt ly  curved spot—format ion  process on the  sun.  In t h e  years of

the max imu ms of solar activity on diagram s j u m p  out ominou s peaks ;

mor ta l i ty  -±-t incre ases., In the years of t he  min imums  — it decreases .t

Al as, Koz ’aa P r u t k ov  erred when he said: ‘ Deat h and the  Sun cannot

f i x e d l y  look at each ot her ” !

FOOTNOTE ~ A. L. Chizhevskiy also devoted his attention to the 27—day

periodicit y of a series of statistical data, associat in g t hem wi th

the period of synodic rotat ion of the sun. Later , this dependence  was

confirmed. END FOOTNOTE

By the 1930’s the French scientists N. Faure, G. Sardu and C.

—-----5 —-- — - --- - - ---- - --
-
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Vallo gathered Hre vast material., confirming, that the passage of the

spots thee-mg-h the cent ra l  meridian of the sun int o 840/0 of cases

coincides with sudd en deaths, in fa rctions, strokes and the

aggravations of the symptoms of ch onic diseases. jt is necessary to

re~~~~ pFe F~~~—t-O these ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-se .~ L/yea rs , f rom 1922 on 1942 , in a mos t carefu l manner stud ied

this q uest ion.

Page 86.

They organized in France the “In te rna t ional ins t i tu te  oti- research on

solar, terrestrial and cosmic radiat ion ” — the first in the world

me dical service of the sun, which sent ~e- many hospitals and clinics

bulletins ab~ flt t he  s ta te  of solar surface.

The new di rect ion of invest igat ions  found  among the p h ysician s

nu mer ous supporters. In dozens
’
~~ospitals and clinics the physicians

daily recorded the course of illness/sickness/disease and

aggrava tions in th e pa tients, tecor4/f zed he least deterioration:
‘S

excitation and insomnia, decline o4—fo.r.ce.s, pain in the heart the

joints, the liver , the  nodules , tà-e pressure of the blood~~ sVODn ,

shortness of b rea th , vertigoes, etc. Simul taneously  in ast ronomica l

observator y on Mont  Blanc and at meteorologica l stat ion in ,i~ice

~
- conducted t4. daily notations of solar activit y. 

- - - - - - - - - -- - - - -
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~~~~~. ~Lci~ ~~~I n f o r m a t i o n  f r o m  the medical i n s tit u t.ions—aa4er-ed- ~~ctor ’~
conduc t odds, who ~~~~~~~ the tables, oeZ~~~~et-±ng data on the

fr equency of the  cases of i n fa rc t ions  and strokes af ~~~~ se ve ra l

s1a.mae-~/years to A. L. Chizhevsk i y. Somewha t  previously r e m a r k a b l e

Soviet physician— statistician P. I. Kurkin , after generalizing data

on infarc t ions and strokes af te r  several  s-u-ue.r ,’years , collected in

our country,  also at-ed. to the~r A. L. Chizhevskiy . Graphic

comparison of the mate r ia l s  of P. 1. K u r k i n  and N. Faure  aga in

confirmed that the character of the curve of solar activity and

course of vascular diseases are extremely siui ar. In such cases o.k-.-

s~ ,
atistics t..he4’ s a y :  “fhe  closeness of cQ~X A1~~~~~~e/connect ion of

(~~~~ emp irica l c u r v e s  t u r n e d  out to be ver y

Subsequen t ly  the  brothers  Duell examined 200 thous. cases of

death from the  diseases of brain and  ne rvous  system in a series of

the cities of Europe . As heliogeophysical  index they selected the

world resu lt of magnet ic pe r tu rba t ion .  (Geomagnet ic  a c t i v i t y  fo l l ows

the  basic solar d is turbances) . W i t h  it they collated data on

mortality. As a result of the calculat ions of the brothers Duell

agai n was con f i rmed  t h e  fact , t h a t  in the days  cf the passage of the

sunspots t 4rz uu9 h t h e  cen t ra l  merid ian  of the sun the m o r t a l i t y

reaches maximum. Are especially sensitive to

- 
S 
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d sturbance/pertur~~atj.ons on the sun the vascular patients, thep#~~~~
__

—’?!~~ ‘-“~~~~--‘coeesf i~~~~~~ i f fer i n g  heavy  infec t ious  diseases and t h e - w e a k e n e d

chronics. Th is is under s t andab le .  Hea l thy  v iable  organism is “ system

in equil ib r i u m  s tate”. The s tabi l i ty  of sick organism is much lower.

Page 87.

In certain cases of saa1l(~~fect ft irit-1i-o~t-- it is s u f f i c ient i-n

ord-e-r to p l a y  d u r i n g  illness/sickness/disease the role7~s tar t ing
OV 

_ _ _ _gear ”. This is why by the (earth/ground — periodically g.Eew/rises the

mort a l i ty .

~~~lç~~

I,

Izp.rim.at s with :h.mical t sts in an umd.rg rou.d grotto. 

‘ :±:1 TJ ~~~~i1~1 _~-— -
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of course, it is necessary to be specified-. Mortality first of

all depends on social reasons. War , pov erty, hunger, anti—sanitation ,

exhausting wor k - here are the reasons for premature mortality. But

illness/sickness/d i sease and death i~’~phenome na  not only  of social ,

but also biologica l order. By inves t iga t ing  t h e m , it is not possible

to discoun t the biological  reasons : in f luence  on t h e  human  organism

of environment and t h-±s -- powerful energy factor as solar radiation.

There is no doubt that the medicine of the future will focus

at tent ion on modes t , ee—ttr~ convinc ing  curve!~ g-i a p1F~ , constructed b y

the specia lists, who studied the “Sun— Earth” interconnection.

For the extent/e4,on-ga-t--ian of last/l~-tter--’17-sii-a&er/years

Vladimir Pavlovich Desyatov , I~ocent of Tomsk medical institute, daily

compared t-t~e cases of sudden death with the sta te of ionosphere , with

changes in the solar activity. V. P. Desyatov showed that t*e

mortalit y substantially increases into the first three days after

chromospheric flare on the sun.
’
~
t’
tateful day ” V. P. Desyat ov

considers (the second day after the appearance of a f.1asfr/burst.

Page 88.

Infarcts, strokes and magnetic storms on the Earth appear not

im medi atel y at the onset of spots or f4-eslt/bursts on the sun.

Magnetic storm the  average of 26 hours later.  The

— - - - — - - - ——--.--——-- .—~ - — . ______ -. — - - . — - 5—  — - - - - — —- S __-__~~__ _ _ _ _ _ _~~-_ - - -_ -__
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intensity of storms varies within the limits of 27 days, i.e., is

equal to the period of the rotation of the su . Magnet ic  s torm beg ins
~
d
~~~
4 I,

only -tn one deter-wined- place and -4 — s ealf--4eE’4eg 4—7 minutes ow the

entire Earth.

The appearance of “uniteaitiry- serie~~~~ nd the origin of the

“fateful days”, about which speaks V. P. Desyat~ov, will become

clearer, if we visualize visua-H-y--the picture of the motion of

corpuscular flux from sunspot. Let us ccmpare the d~~~~~~~~~~ und its

axis sun with the rotating laup/oa-rr~p-y of beacon or pro4e~-t.er. In the

same way as the naçrow and pencil bepm cf VbTT~’light accomplishes

circular motion aFeiTq dark space, it_~pasees in cuter space t-he

comparat ively  na r row directed r a d i a nt  f lu x , emit ted  a.e~~~ n spot or

region of ch romospheric  flare.. J.nto—t-he. de t e rmined  t ime  in te rva ls,

when spot it passes th~~~~qh the plane of the central meridian of the

sun, its emission/radiation , falling perpendicular to the surface of

the Ear th, .t..hey bombard
4
5 it wit h its corpuscles. The Earth again is

immerse d in the electric flux , which moves from the sun. This it

lasts a day or two , not more ! Then spots or protuberances together

with the sun are move d furt-he,v and, thus, flow is deflectfd4verted to

the side. The action of surp lus  radia t ion the  earth ceases, and

p1 net aga in obtains its usua l portion of r ad ian t  energy.  But tfrss

t e spots of eject ion again fall into the plane of the cen tral
;~ 

a~~~.. ~pa~~ b*’d~J
meridian of the sun, and the Earth they b,gin •o corpuscular

~
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fluxes. By such irregularly is realized the influence of the active

sun on pla net. It is not surprising that its living world answers

these effect s by intermittent reactions.
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Letter from Kiev.

Fates of scientific problems and the fate of peopley-4ifferent.

ot it is important that you search for, it is important the4 you

_ _ _ _ _  

04.’
find”, wrote Pasc%l..-~ ne it-—ee.nrv4ys, for others it is necessarAy to

~jf~~I4C L~iL~U ~l.JS~A& Ott- (A%
~~~
4I#.1v1 

~~~~- “4over come un~i~a~-n--w-h-ence--the ~~~~~ ob-e~-r-we44ens. Heliobiology d4d--m.gt

Page 89.

Its develo pmentc b r-ret~
f1ie Second World War. It inhibited the rate

of investigations, it destroyed scientific contacts, it interr upted

communication/cenneCtt~ns between the scientists of the di fferent

countries.

In the USSR after war little w.h~—was occupied by the- searches

for the theoretica l proofs of the influence of solar activ ity on

- — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T T I T TT J
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bios here, b-ut by tire exper im enta l  seerv~rns for  such proofs aird

co.pietelyJ no o~~,,~~~~was 
~~~~~~~~~~~~~~~~~~~ 

Solar in terferences  ~~ometines

t-kemoelveG “dec lar~~i ~-hou.t_jt-seJf” by Scientist. For example , in the

experiment of t-he ~ octor of t he  J~edica l~~ ciences Anato le  K u z ’mich

Podshibyak in  the sun was -i-xed unezpec ted ly.UWDII’

Pod sh ibyak in  is an  electrophysiologist .  The oh~act /subjec t of
bS)

i’ts invest igations is skin (according to h im  — tlre forgotten by the

ph ysiologists o r g a n/ c o n t r o l ) .  Skin  w4-i-l beaL~ in or gani sm m a n y

physiological loads. It picks up s ignal  out  of external  world , it

regula tes the tempe r a t u r e  of body,  shield s organism f rom t r aumas  and

microorganisms. Through skin are discarded U~e— waste substance s, in

it are formed the hormones, the skin protects organism from drying l’#
i~) _ _ _ _finallycis the organ/e-ontr-ol of electroregulaticn.

Changes in e n v i r o n m e n t  a f fec t  us through skin coverings. Skin is
~Wtf l hJ d 4  b-~j ICdeveloped f rom the same i~ei-p~in t t~aT1et , f r o m  which  are formed the

‘ sense organs: smell , view , aud i t ioz~~~~n t e rorg an  nervous

o.e-mmnnicet -i-iln/connections ~~~~~~~~~~~~~~~~~ of “contact reception”.

During the damage of i n t e rnal  organ ‘coe-teols wi thou t  f a i l  begins the
A_dama ge of the skin coverings:  each of the m had in skin e5- tbu~ ir

• 
representatio.~~~TP eepI-~~iedicine have already have long utilized p~

stimulation of the—4 ec-aLued poinf/ite.s of skin  for ther apeutic

t eget7p ur poses) . But the  reflexes of i n t e r na l  organ~ con-t-r oi s~- which

——-

~
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cause, in the opinion of I. P. Pavlov , skin dis turbances,

unfortunately are not utiJ~ized. un til w, in diagnostics. It—i-s-M,re

preciseTI,~~1re- phys ic ians  di,4—ee-t leaEn to ~L~ ll resevac those s ignals,

wh ich the skin sends d u r i n g  illness/sickness/disease. If the

physiologists master the methodology of d e t e r m i n i n g  sk in  changes.

then the arsenal of diagnostic agents considerabl y will be enriched.

I.. P. Pavlr vith regret state~ce.ztabli~ hed that in this field of H
ftt4L ~$ £-e ~~~~~~

knowledge is- -an ev EIi enorm ous gap/ spae±n~~ H

Attem pt ing to deci pher skin signals, A. K. Podshibyakin ±t began

to investigate the static electric potentials of skin, in abbreviated

form STE P. In  1950 ~t publishe d the work , in w h i c h  it. show ed t h a t  in

the  places of t h e  en t rance  of the  nerves in to  skin , which it
LAcall~’n-&ue~ the “active points of skin ”, skin processes they qe at

completely different ph ysiological level.

Page 90.

In tte health y person the interrelations betwe en the activ e points

are completely specif ~ ed. At  the  ac t ive  points of. the value
1
of STEP

they have app rox ima te ly  identical value.  But intense proce sses

In orm al or u n h e a l t h y )  in organism change p icture. One or several

point~J’*t~ 1s they  begin to d i f f e r  in  the value  of STEP. The def in i t ion
‘7

of changes varies depending on the sh rp ëiiTh f unhealt hy pr ocess.

- 5--- - - - —  - 5 -- - —--- _ _ _
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Sc ientist proved , tha t  the STEP i& paseible ~~~~~ ~~~~ ~~~~ ~~~~~~~~~~~~~
Ii t~

) i I
~

~itilize4for the setting of diagnosis. Du~-.ia-9—-t-he damages of the

heart, for example, -o-t --a chang~ 4 in the STEP t %~e.y are ob ser ve d

comp~eterty distinctly ~..ii-. the secon d an d f i f th intercostal poin ts, at

four points on the ~~~~~~ of blade. There is a definite dependence

between the ski n an d the liver , the brain , the spleen , the appendix,

the womb , etC. During hyperton ic illness/sickness/disease, for

exam ple, with the sclerosis of the c2~~~~i
t
~
0
~ts of the brain at STEP

noticeably it changes at the points, connected wit h the right

tem poroparietal division of brain.. A. K. Podshibyakin M was

poee4b1e~/iising his own proced ure , to establish/Last-all diagnosis

even befor e the  appearance  q~f explicit  si~q-n~#cr i ter ia  of
1t4~r ‘~Jillness/sickness/d isea se. S~ , i n( tw e lv e  m o n t h  child STEP t hey

signaled the b e g i n n i n g  of pneumonia  -far f o u r  days to- the f lu o r cscopy

of light-/lungs. But  scientist to r tu red  cth ought, which r ema i n ed

incomprehe nsibler~~~y in d i f f e r e n t  years average  valu e of STEP var ies
I

a
~ 

tap whole con t ingen t s  of the  people: stops f i rs t  above, then betuw

~~orm ”. Solution ~~r r ived~~ lmost “randomly ” . On how this  oc curr ed , A.

K. Pod shib y a k i n  wro te  in his letter to the author s of th is  book: “...
~ntg 1954 experime ntal— design shops w ith my par ticipation (*�e first

time , and in 196O(~~~~ond time they constructed for me i n s t r u m e nts for

the measurement of s ta t ic  electric potentials.  Dur ing  checking  it was
4vM~s~~~~

exy1ain~d that with the full/total/complete conformity of calibration

the instru ment of 19~9 aiv~s “~~~~ it the higher values of electric

— - ---5 — -5- -- -~~~-
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potentials, than  t h e  i n s t rumen t  of model 1954. Without~~~~~ uai-n-g_..the

coi 1~~t. L~~ instruments, I came forward diiri~ g 11L3-ti o n  and ,

embittered t the fact that the shops inaccurately fulfilled my

or der, asked special checking of each and every instrument....
r1960 I fin ished tire monog raph Aa eighteen et printed sheets. ~ t

9u~mu
returned it. It was accepted for press under the condition of the

correction of some small imper fections.

~~~~~ V

Having before a- material about the values of static

electric potentials I it noted that their value during the years

194 7—194 9 were a~~~~
’ in ccmparison with I it- meted that th-ei~ values

du~ ing t-ha yaa-&’-s 19’1 7 1949 v~ re abeve in eempavis-en w i t h  i9S3~~l9S4 q
-

During  the years 1957—1958 at the  valu~~ of potentials  they wer e a~~~~e

than  in~~ 1954. h f fec ted  by this  revolution of events * remove  Ok

monograph fr om press. In~~ 1962 , even in ~~ 1963 all my t h o u g h t s  we re

directed t oward the  exp lana t ion  of the  re asons for this

incomprehensible phenomenon .  In  1960 it was revealed also , tha t the

positive e f fec t on therapeut ic  s t imula t ion ~~ musta rd

pl asters, novocaine bloc’k one shou ld expect at  the values of STEP

more—the n 25 mV. ~i y  recommendat ions also tu rned  out to be

unsuccessful.  The negat ive results dur ing  the  years 1957—1960 were

Cobserved w j .t-h values  i.~ 30—50 mY.

it was necessary to again repeat the series of observations

I-

_ _ _ _  —5 ---- ~~~— - -  — -
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where I conducted their ten years ago. On the students of sauita -t-i-on

camp it was possible to expla in  tha t  STEP can rise, also, wi thou t

weather  changes.  As ea r ly  as in 1949 I noted tha t  the appearan ce of

the girls and women causes sharp shif~,Asheacs in the va lue  of STEP. I
ILL4dtLIf is

soAved~ that  this is connected wi th  the electrification , w hich +t
c( ~~~~ _ _ _ _ _ _create~~~~he female silk t±rren , wh ich lead s to f’~~-u~ iu~-find uctions. it

El imina t ion  of the  w cmee—~~~
’
~~.udents ,

the nurses, ~~~~~~~~~~~~ * gave calmer b ack grou nd with
r Wk~’t ~~ ~~ ~,,-4 ,t~ .. )Vh..* pr.cc 1r~~~S..

measurements . . . .  ‘-

I observat ions I carried out  in to the  pine forest, where

ther e is n either radio nor electrica l in te r fe rence .  Howeve r , eve n ,

this  did not br ing  the desi ted results. STEP continued to change with

incom~~ehensibl f-ora and outside’
~,any  ,aes-auntc at±ot~/connect ion wit h

#q~
a
~~ 

tt4 .1 ~~~~) 

- 
____so.aet.b-a-n~(to me known. Especially in separate persons. C-om t tb-e

autumn or the- winter of 1963. AcC~-rat~ 2~y I do not remem ber . In

l ibrary  completely r andomly  to me to eyes caught  ru.  Vitinskiy ’s

book : the “forecast/predict ions of solar a c t i v i t y”. Ra ndomly  I

focused attention on series of th e—numb er s, w h i c h  t her e were

registered as Wotlf’s numbers. It looked and estimated , that my
.1- ch~-~~4 ~~L1

potentials changed analogously.  Immed iately ve~-e- eAt rm ~ct~~1 all the

available in library monographs about the activit y of the sun. Among

them cawqfrr professor A. L. Chiz hev skiy ’s book. Gladdened , I began to

comp are values. The mathematicians from the institute of c ybernetics

- -
~~~~ 
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of the Aca demy of Sciences of IJkrSSR aided me in this. They

calculated the coe f f icient  of correlation, w h i c h  turned out  to be

equal to 0.86. It was necessary to apologize itse.-l-f--bef-eee the

engineers and to stud y comple te ly  new for me question.

So~hig,h a~ degree of correlat ion caused in me na tu ra l  biological

skepticism. What  t h i s  does mean?

Pa ge 92. 
-

CDMLJ ~ k~ i4J ~~~~~~~~~~~ 
(~~~~~i~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ aed~eal 4ia~nestic ~~t-he4e are

subject to review? - W1rat7 vh±clr mean $~(~~7 edical procedure must be

~4-ven inta. c o n f o r m i t y  w i t h  the  state of the  sun? It  doe3—emeEg-a , that
~~~ ~~~

4 JS4<#

those designa~tThh7~i?~t~-sqs and the  recç imaendat ions, which da—b eLit in
or

the  years of quiet sun they  can even in-jut-.., strengthen pa thological

reaction in the yea rs of the m a x i m u m  of solar ac t i v i t y ?

(~kepticism 4s—.-y~ however , became to very rapidly be- aca l~~~e-d

during the study of question. It proves to be that there is

. coas-eft4eet ion/connection not onl y between STEP b~- Wolf ’ s n u  be rs, but

also between sun and q u a n t i t y  o~ hydrochlor ic  acid , isolated- by the

— stomac~~o dog for six hours. u ant i ty  of minera l substa nces ,

c.~ n i]e, al.so—p-u veo to be , yes , pea — it depends on the state

of the  sun.

L 11111111T T1 _ _ _ _ _
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True, all these facts must be still verified, but in their
-

~~~~~~~ ~~~~~~~ ~au then t ic i ty  I am convinced. TP Ih i~ b y bai l  o ther  observa ti on s.

W olf ’s numbers , in par t icu lar, a l t h o u g h  t h e y  sat isf ied the

astronom ers, reflecting t’quan-t±~~ of spots on the sun, i. e.,

(degree of hts physica l activity, do not r e f lec t  the  densit y of energy

flux both radiant and corpuscular. But indeed the y in turn , exert a

substantia l i n f l u e nce on bios phere. Therefore I compared t h e  acidi ty

of the gastric juice of dog with t~he state of the magnetic field of

the Earth, depend i ng on the sun. ~~quantity of acid, which ±t
).~)d~’~’4.-t ~~~~

~~~~~~~~~~~~~ stomach of dog, changed depending on the deg ree of the

perturba nce of the magnet ic  field of the  Ea r th .

L64
And f inallyf~ompletely i~.- -erba-b-~e facts. It was possible to

reveal/det.-.ct~,Lexp~se, that the value of cond i tj cna l. food ref le x in

dogs depends on the values,yh ich determine the state of the magnetic

field of the Earth. Prom vertical and hcrizontal components and
t3M4fl

declination. In h e a l t h y  dog s durinq, b~iIrred disturbance/pert ur bations

an d even magnet ic storms witti ~
‘
~~~~~~~eginning the value of the

conditioned reflex increases depending on eir increase in the value of

magnetic com ponents. During powerful magnet ic storms with sudden

beginning, as a ru l e, the value of conditicned reflexes is red uced.

This in healthy dogs. In sick animals under conditions of

- - -5
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experimental disruption/seFa-
~
-attob of higher n2rvous activ ity any

increase in the in dices of geom agnetic fiel d br ak es

conditioned— reflex activity, i.e., the va lu e of conditiona l food

ref lex.

Page 93.

But very,  perhaps , improbable turns out to be the fact, that of 9ld

“most reasonabl e a n d  circumspect” dogs dur ing  magnetic s to rms  vaT

improved the so—called differentiation. You remember t hat this m-~teh?

I.e. tx ..irn-1’ dog d u r i n g  geomagnet ic  d is turbances  obtained see~~~~gly

suppl ement ary ener g y e f f e c t, which *t makes it possible for i-t to

mak e a cor rect selection..

Thus an an.t4 -. e/a ll~~~ story .  ~~ev tfr4-c -,-_h.is±.ac-y . E v e r y t h  ing

.ka-t,--~ a4e by h u m a n i t y  in b io logy ,  medic ine , chemis t ry ,  the rise in

prod uctivi t y of work , tt is necessary to connect w i t h  t he  ac t iv i ty  of
~~~~~~~~ 

:~ 9
the sun. And these a.r.e not(paradox, but (need. Without taking into

account of- its effect on the life of the Eart h there cannot be the

successful progress in science an d en gineer in~. ~~ ese are my solid

persuasions. H~~ rt1r by—4he* I wi l l  sign a any time of day~~
ç.4I~ n4a~ S ~~ ~t.ç • k4’ ~,

U n f o r t u n a t e l y ,  I i-c--~~ 1ll small ky siq-m- w i t h  th 1~s proble and , to me

as ph ysician and physiologist, to com y e dis an ected

~~ problem Mo. 1 “m -olntoe ~eml ya”. Rut fact re.ains fact.

- - -
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Everything, m ia-ed in science until recently, mus t be reexamine d an d

connected with intensity in the work of the sun ”

Here, perhaps , it is worth mentionin g that even in the 20’s A.

L. Chizhevskiy with the suppor t of academicians P. P. Lazarev and A.

V. Leontov ich prod uced about three thousand measurements of the

electr ic potentials of skin in man. He establish/~ftstIrThd the

dependence of these potentials on Woalf’s daily numbers.

In conclusion let us add, that recently many special journals

reported~~ iscovery/open
I
tLg American scholarly H. Becker, who agrees

with with the work s of the Soviet researchers. B. Becker

reveaf~~etec.ted that on the body surface of t-he man , and also other

vertebra tes the electric potentials were distributed in a specific

manner. The reason for their emergence he considers the a:tivity of

the specia l electrica l system , which , in his  o p in ion, controls the

velocity of propagat ion  of b iocurrents, and  f u r t h e r m o r e , i t  ts-aa~~f~~rs

the i n f o r m a t i o n  abou t  pain. It is possibl e to assume tha t  prec isely

~ 
,-4_ 4~~~this  system reacts to solar e f fec t s. Rfter -b-e4m-g form ed—at t .ili’y ht

co.~or-s of evolut ion as control sys tem in t h e  h i g h l y  organized

organisms, ~~ it p lays , obviously ,  only a u x i l i a r y  role , b u t  in the

l i f e  of p r imi t ive  a n i m a l s  to it  still belongs role of one of t he

primary control circuits. In the process of evolution , gradually

becomi~~ -~~o.plicated , l iv ing  organisms went a w a y  from direct

- - 5 -  - - 5 --- - - - -~~~-- - - - - - - -— -5  5 - - 
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dependence on the sun.

Page 94.

(It suffices to reca 1 that the pigment of the blood — (€he brother of
_____ 

C.’-
chlorophyl l ;  hov~ ver, we do not4~een a~ui_4a—net redden dw-~-i-ng the

appearance of a s~ t~~
”ray~ baa.m) . In the h i g h l y  o ga ized an ima l s  the

dependence on the sun became less intimat e, ho~bLev-ec,c1~~ no way
-

disappeared. In  l a te r  ade 4~~bl~ st r a t i f i c a t i o n~~the phys io logis t  can

g~b.~e basis 
— the old evolutionary mechan isms whose existence does

not cause doubts.

Prom molec ules to stars.

- . 
_ _ _ _kn Ita ly,  in the ancient city of Florence , where there

t4-ve bloomed the genius of Galileo Galileo, l ives an d wor ks prof essor
Georgio Pi ccardi. In  t h e  summer of 1964 professor Piccardi sta yed in

Leningrad and a t  confe rence in Pulkovo observator y aedounced a-bout

his works.

How 4ã4 int5~r~~t_the Italian chemist (~~~~he astronomers a nd

. .‘rophysicists? Gues t described the- sim ple water  — 11,0, to  re search

- - 
-

~~~~~~ 

S

~~~~
—— --- - -



_ _  - - -~~~~~~- • -~~~~~
. 

--5—-

DOC = 77160110 PAGE A-2
/7’~

on which he dedicated more than thirty s*eser/years of wor k, and

about  how with , the aid of this o rd ina ry  subs tance  wer e ope~ e-d---t%e..

sur prising ~~~~~ far eae.r—~4~eg-—beyond the framework of chemistry....

Bru ssels, Tuebingen , Vienna, Tr ieste, Floren ce, Kumamo to,

Antarctica , Hadagascar , whole world during recently the past

international geophysical year, litera lly was ccn verted into one

chemical laboratory. The scientists of all specialties on the

initiative of professor Piccardi on different meridians and parallels
a-

w~e~e plaee~ da i ly  i-e the  sa me hours , ~h’e i den t i ca l  chemica l

experiments:  they  fo l lowed  the precip i t a t ion  reac tion , t ak i n g  place

in the inorganic colloidal solution of oxychioride of bismuth in

water. Wit h maniacal persistence the people every day at h undred.~I,

~~housa nd~,~&imes repeated at the isolated point s of planet  Qne a-a4 the

~~~same sim~pl-e*t experiment.

In order to c l a r i f y  which  i m p o r t a n t  pr cblems t r ied to sol ve

science with the aid of these experiments , let us describe simple

~S)
exper iment. In two glass test tubes (simultaneously 4s mixe d to-water

an identical quantity of substance. It slowly deposits on the bottom.

Page 95.

Precipitat ion is f o r m~d faster  ei ther  in r i gh t  or in t h e  l e f t  test

_ _  
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tube, although reaction conditions are identical — this cha-nee, ~e

not more ! Now ona of the test tubes they cover by fia-a-/thin metal

sGeeen . Pi ct ure is changed .  Appr ox imately in seventy cases of one

hundred reaction rate of precipitation increases in enclosed test

tube. This irrefutable proof of the fact that the chance~~~ elded

p~eee—ot r e g u l a r i t y . . . .

Which conclusion s can be d r a w n  f rom th is  exper iment?  Firs t of

all, that on rate of deposition act some external effects, f rom

ef fects of wh ich , a p p a r e n t l y ,  shields me ta l l i c  se-ru~ n.

Which_tbesi—a-~~ reasonsj? Woc-]-d,~,ight , t empera tu re , pressure ,

h u m i d i t y  r emain  constant/ i-~ -vari-a-b-le. It is necessary to assume t h a t

the reaction rate does depend on some other, supplementary ambient

conditions, for e x a m p l e , on magne t i c  f iel d s t r e n g t h ?  Indee d it is

known that the metal sc.raens electromagnetic waves. The state of the

magnet ic field of the Earth in turn , depends on space conditio ns, in

particular on the activity of the sun. By comparing data of chemical

experiments os the observations of the astrophysicists and

as t ronomers  d u r i n g  the prolonged period of t i m e  it is possible, 4-bet

meaes to ob ta in  (answer/re sponse, a.s~ is perceived on the Earth the

hi$~ys~ penetrating respiration of Kosmos. But in order to approach

—itaelf the se “s imple” conclusions, ~~fófessor Piccardi t h.a-y_....mex.~
~squir-ed decades.
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Since t he-re i-s--a chemist ry ,  a1~o,, ~r~ior ~~~~~~~~~~~ it was

considered tha t one and the same chemical experiment~ under identical

conditio ns, at any time gives identical  resu l t  — constant .

Insignif ican t devia tions f rom constants t h e  chemists, as a r ule ,_.w~~ e
£se~~~e-4 i’

relaled h~~~~s-e--ef errors in expe r imen t  i t se l f .  But Piccardi once M

doubted the reason for “annoying inaccuracies”. I-t doubted the fact

that one and the same reaction wee— -e, other conditions being equal,

t~ g ive  identic
1
~~4~~esult , if ~~ i ar r i e d cu t  u t  d i f f e r e n t  ti me.

However , for  s i mf l d L  doubts  in_.i-t----v’ere accumulated~~ufficient-A-~~ma.s~
basis/bases.

Violently developing in the last/latter decades physics and

astrophysics f o r e v e r  pu t  an end to the  representat ions  of Kosmos as

of speechless void , they showed that t*e outer space is lite rally

satura ted by ma te r i a l in all its infinitely diverse manifestat ions.

But between the  E a r t h  and  kosmos the re  is nc barr ier,Leb-st~ vte I In
;~ ~ USI~~t4$1MA ~~forder to  a ppea r in ~osaos not only  theta i~ ~~ ~~&d to become

l
~$Dt~ 4~~~-’__--hf~~- ~~~~

‘ 
~~~~~~~as t ronaut , b~V~~ e(to emerge ’~ 4(”ovn house.

Page 96.

Universe e v e r y w h er e  But for an experimenter this means tha t in the
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strictest exper iment we monitor the—only(part of the ph ysical

experimental conditions: temperature, ill u m ina t ion , pressure. The

remaining ef fects, w hich go ~from without, are not con trolled

experimenter Prom them it.—ee~1mt be been insulated , but at the same

tine o o adjust~~by the rotati n of

disconnection switch or by rheosta t slider. JThat means as ever ything ,

tha t occurs on the Ear th, simple chemical r eactions un dergo the

effect of space forces and depend on t4te’events, w hich occur in

space, on the sun....

_Picca rdi repeatedly did—ask himsel f why t4te chemists, knowing

that one and the same reactions tin er “one and the same conditions”
C,kat4~c1.

often does differ from constant, - only the case? Who
.1

&~fr demonstrate~ that th~~ identical result must be obtained in

different time? Indeed t~~~~— one of the experimental conditions —

va-lee is var iabl~~~~ W that, if we from these positions examine , not

as knowin g ly erron eous, but as corresponding tc the real state of

a f f a i r s, deviation in 
~~~~~~~~~~~~ 

and the same of tJ~e reaction , made
4et4~4. )ls ~~t4.. L~~’S~~~~ d-~~ 4J~1.

in different time? The line o~ reasoning as 1f LLauSl& t~d fe-e-

he —t-u Thet. Piccardi literally 4t’ suffered from ’~~ ought, tha t the

generations of the researchers discarded the results of the most

va luable exp erime n tal work — the gol d fun d of science - on ly becau se
the obtained numbers did not con.w eqe wit h constants. Notone of them

reç~11~ aI ab~e4- time. It never occurred to the chemists simpl y to

- - - - - -
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place above the colu mns of for mula s an d n u m e r a l s  the da te: year ,

mon th, number, hour , minut - But
,~4ns

tants differ from each other just

as person, trees, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ the proper ties of

“space — time ” continousl y change. Piccardi mourned the forever

buried in the graves  of the refuse basket s of calculatiozF not ations,

formulas, which thus would prove useful precisely now.

Everything it was necessary to begin anew.,. It was necessary to

find the chemical reaction , which ~~~~~~~~~~~~~~~~~~~~ least

fluctuations e-f’ environment , to create its kind “weathercock for

determining space weather ”. Piccardi thoroughly sorted out all

possible chemical elements, substances, solution’s, discove ring amon g

t~ em those , tha t  could answer  the expressed goal. Selection fel l  4e
±~L- ôt’d~ .’~1

~quite use-a-F) fr om our point  of view , and  t h e  ~~~ unusua l , from the

viewpoint of chemist , substance — water.

Page 97.

Picca rdi kn ew we l l f r o m  lon g eng ineer ing  practice the sur prising

su bstance, which(~~ng time a obi-±-n’

He , f or example , knew that the  aqueous solut ions , pre—processed

by m agnetic field — “ac t iva ted ” b y it, behave differently from

- - 

— -~~~~~~~~~--5- - -  --5 -5-
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solutions of ordi n a r y  wa ter: preci pitation reac tions in ac tiv ated
• aav-?

wa ter ~o much faster ! This unstable effect Piccardi decid ed to

utilize. Scientist prepared from the processed water t_h.e colloidal

solutions, which turne d out to be ex treme ly sensitive an d imme diately

answered fo r  the least f luc tua t ions the physical condit ions.  This

effect subsequently was substant ia ted  in the  “ pse udocrystallin e”

theory of the wa te r , created by the  Engl ish physicists Berna l and

Fowler.

~‘~Chemica l test , according to the  project of scientist , had to be

no t only sensit ive, but also cheap, simple in preparation — not to

require expensive equipment , scarce reagents. In order that reactions

would pass- simultaneously in dozens5test tubes, Piccardi devised

special mechanica l mixer.

After all these preparations in 1951 the scientist unde r took  the

~As ~~Mz~~4~~ ~~~~~~~J ~~~~~~experiment, which Laets tho—31rc44-ji.se-c-ead’ decade.... Dail y in

Florence “iw the assigned hour ” is p1Iec~d one and the sane chemica l

precipi tat ion reaction . And thus  ~tr-~~~ y decades it gives different

resul t~s. As has already b es—spot~it abcve, in the work, initia ted by

Piccard i, were inc lude7vui~u-ected the  chemists LbL tnt-ire world.

Ch emical tests “e~~~i~~ ’ in all~ Lts.
of the Earth. And in all points

of terrest ia l globe the y gav~~~1~iir be~ veei~- h~i~~ ti’es readings.

-5 -- 5 - — -  - — 5-- 5— 5— — -----~~ -- -- — -
~~~~~~------ --- — — — ‘-5---———---- — -



--- --- — - —-—~~~~ -- -~~~ - - -~s - -  ~~~~~~_-
~~ - ~~

- — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~~

DOC = 77160110 PAGE 18~ .

The curve/gra phs , which reflect  rate of deposition, resembled to

each other ~ .s..brothers.(Simple reaction , es—space w eathercock,

error— free reacted to solar weather, it recorded the

near—earth Spa-ce. magnetic storms ensitiv it responded to solar

flares. Then (?mpartial judge (electronic coiputer) estimat es

curve/.q~-a.pii~.

The calcula t ions  showed t ha t  the  in t r i ca te  peaks md the waves

of curve/g ra phs coincide not only  between —themselves-, but also wi th

the curve of solar activity during the same period. Solar radiation,

penetrating throug h the walls of laboratories , first amplifies, then

it atten uate/weakens the motion of molecu les in the perpe tual

rotation of substance , subordinating the rhythm of its mot ion to the

rhythm of stars.

Pa ge 98.

Strange manipulations and the even more unusual reasonings of

the Italia n scientist have long already inter ested heliobiolog ists.

Water, which composed the basis of the chemical tests of Picca rdi,

~the blood of plane t, the juice of life. Life, aa_t.h.e?-_
~
s
~
t
4t,
assume. w~~s

born the0~~j~~_ae-4iae in ancien t ocean , and pricr to tt all
O eczM

vital  processes proc.e.d in the aqueous solut ion:  70o/o bod y of man

comprises water. Life is saturated with water and therefor e

— — ---~~~ - --.--- - — 5 - - ~~~~—--— - - -  - --

— -5— - - - - -
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f requent ly  it they call by the mirror of natural science. The

e~-pansion/disclosure of some a~J-eo u n k n c w n  secrets of water  a lways

indica tes s imul t aneous ly  a.sd—t-he--e-xp~-ns-iuii/disclosure of t he  new laws

of biology ~

Understan ding well that water —(the main ce14/element of life,

Piccar di very a tten tively followed the .searchin g5of heliob iologists.
I

}t had lon g ego been ~M-s a-lre~~I1 ‘b~ e~ to-p4ed with A. L. Chizhe vskiy,
J .4kJ~~~i-t - w a s  s~ gir’with  Lt-s- work s, repeatedly ~t aetA professor Na ki Takat a,

discussed solar problems  wi th  N. S. Shcherb inovsk iy ,  regularly £~
co-p*e~~~~i h  N. A. Shul’ts,~~~~~i veil N. S. Eygen sen.

* SC 4I.&~
~~~~~~

“Long before me , speke he oa(Feport in Pulkovo, ~o the

C~~~~thi~ons about the effect of the sun on biolog ical processes, ver y

close to my conclusion s about the effect of the sun on the course of

chemica l an d bi ch emical  reactions, a - ~4ve~3 7VUL RUSSiCR 3~.i~ irtiOte.

I completely div±d-e the persuasion of heliobiologists th- t o f-act

t*u-t t-he bio logica l indices of solar activity are only particular

manifestations of more coma-on/general/total for a-a entire planet

ph ysical dependence on the sun. Solar phenomena , of cour se, act not

on some colloi d, not on some disease, not on sepa-va-te man.... They

affect everything that which occur{t~~~
’
plan€t, and tests are chemical

symp t oms of the occurrin g chan ges”.

I

- ---.-~~~--—.--—,~~~~~~~
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The sensitive colloids Piccardi .~~~~~~~~ recor d~j not only the

appearance of Hash/bursts and spots on the sun. These rough “shoc ks”
(2M*5* £~.‘sare reflected in then immediately. They rechver amd the much less

rough ef f ects, not con nected with solar activity. Specifically , they

reflect some ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ wit h shar p

incidence/drop during March. W It-c-n-cc th ey -? It- can be,jà~~~
’as coun ter

in mo tor vehicle “4 ee count off” the rate of our spacecra ft in

galaxy? Specifical ly, this thought was born in professor Piccardi. *t

call~�kri~iI it “galactic hypothesis”. It consists in the following.

rA9C ¶
~- —

_ _ _ _  
41

~~~~~~~~~~~~~~~~~~~~~~

Professor G. Pikkjrdj with his modil of tb. he.lAocoidal aotio* of the
Iarth La galaxy. spher. ii cea ter - th. sea, small apher. La th .
Ear th .
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The Earth moves around the sun at the average speed 30 km/s.

~~~~~~~~~~~~ ,i,ttd.$1~Together with it ~~ w4 -ll be bern—t o Hercules ’s constellation wit h a —

velocity of 20 km/s.  The combinat ion  of t hese mot ions determines  the

flightjrajectory of our planet , which can be calculated. ~ he
________  

1’_F~~~~
LYpar t ial-&v ~e 1at- iv e  rate  of the motion of the  Ear th  fi-rst ste-re/adds

up J1t~ — fce speed of the  motion of the  sun , t h e n  it is deducted f rom

it. consequently, dur in g one year the speed of the

d isplace-as-nt/movement of the Earth in the direction of Hercules’s

constellat ion firs) decreases, then it increases. From 24 km/s dur ing

September it tra.n~~~~~~~ern-v-e-rts to 45 km/s during March.

If in Wilky way there are physical fields , characterized by

lines of force, then the Earth , b~41~-~L~~ 13, intersects them at th-e
different rate5and at different angles during Septeml~er and duringai#4 c~~ tIa” i/,b~~~March. As a result the co.u-p~Ling effect~ w4 Wese Tields changes.  To

co11t~~~~’chat which occ urvS is possible at any point of terre stial

globe. For ~,estin; “galactic hyjothesis” was required by Piccardi the

• laboratory by s ize/ dimension &.itly4hole planet.

This hypothe3 is at first glance is s~,,s~~ h—f-a-b.w~e*~, that the

au thor  Lya.m—ve-e--504 deci~ edç b~~ subd i-vi4e d v4-th it with the

aas~~ia.t.e— chemist~~ The entrus ted to i+s peopl71 wi th  t*e—

g 
- - - ——  -
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4—ti ‘I.
hardened/tem pered imagination, ji described it se report in Pulkovo.

Page 100.

The Soviet astroph y sicists listened it wi th  large interest because

the contem porary theo ry  of space and time does not deny (although

directly and it does not assert) the  expressed thought.

300 thous.  exper iments , set up  on the ini tia tive of Picca rdi

during fifteen ~u.a-er/years ei~ entire terrestial globe, confir med the

as.~~&pt-4e.n that the course of sensitive reactions strictly follows
q

the solar r h y t h m .  Fur the rmore , it depends on the rate of the motion

of the Earth in ou ter space. So, for the first time in the history of

science on the basis of elementary chemical ex4~-ee4-ment ap.p.ee-eed

possibil~~ y to jud ge 4-he events, taking place in the unive rse !

— ---5----  — - — -—-5-- — - - -5- - - — - - - - • - -
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Sun and life.

Thu s, to heliobiology is known many facts, wh ich conv incingly
L,.

testify to the existence of connections between ~lr~—.fluctuations ol

solar activity and the nume~~,~~~
inanifestation s of the vital activity

of terrestrial organisms. 
A4 

uc1~~~ he mechan i sm s
L~J.jhe

se

c.aaa~~~eet-4on/connections? £5) with  the  aid of vtfi~~i phys ica l  agents

the l iv ing world of t he  Ea r th?

It would seem , it is clear that life moves t.he solar energy:

f~~ctuates energy flow , which goes from the sun , fluctuates ~~~~~~~~

to the Ear th  of solar ene rgy  is changed in connect ion with

C anges in the posit ion of planet re la t ive  to the  sun.  As a result

~~~~~~ b~~vell~~~~~ wa seasonal metamorphoses in living nature. It

is natural that the biosphere (totality of the living tran sformers of

solar energy)  sensi t iv ~~ reacts to changes in the “input power”.

- - -5 - - --- - - -55- 5 —--- -  - 
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However , in the questions of co.a-mt*catiu-u/connection of the

manifestat ions of life with changes in the solar activity of this

_______

*
s~.r31g~,t t~~ë m

d5- clear energy approach is impcssible. (lIh3le b~~ fact

is that the total intensity of solar radiations is virtual ly constant

I The inte nsity of emission/radiation in the short— wave and  long—wave

pa rts of the spectrum , an d also the in tensity of cor puscul ar flux es
s3~ tC1

in the years of ac tivity, as as already—s-po ke, ,kt can grow/rise
_ _ _  

4~~)thousand and even mi 1lions— c~~ce in compar i son  wit h -of- fot year s~~ uiet

sun. But the generaI~ fraction of these emission/radiations in the

energy balance of our star is negligibly small — on the average one

hundredt h of a percent.

Page 101.

tL1~ ~~~~~ / ~~~At ‘~‘ h” ~~~~~~~~~ 4JI~~~1~~
Ye~ moreov er t be-.k_ j ari e paxt( 1jparent ly ,  -±s not pasocd b-y t he

atmosphere. Specifically, this fact serves as the basic source of

skepticism.

In fact, at first glance it seems improbable ~n—or-d-er that such

(~~gli gible from en e rgy poin t of vi ew ex ternal

disturba nce/perturbations could cause any noticeable deviations
fr1~di~ 4ag biological processes. In connec tion with this one shoul d

recall statement of one of the outstandin g biochemists of our time,

Nobel prize winner Albert Saint—Georgy. “Biology, speaks he, this the

I- 

- — -  --5— - - -— -—~~~~~~~~~~~ - - - -~~~~~~~~~~~~~ - — •  ~~~~~~~~~ 
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science of~~~
’
probable, and I think that in principle for an organism

are essential only statistically iiprobable reaction.... Reactions

are monitored by the  fac~~ that  they are statistically i~~ .roba~~1.e and

can occur only becau e of fhë specific mechanisms , ca pable of

ensuring their  . Thus , in l i v i n g  organis.  become possible t,.ba
4. sea~react ions, which see3- ph ysicist(fi~~~ sible. or in any case ,

improbable ” 1~

FOOTNOTE I ~ Saint—Georgy. An introduction to submolecula r biology.

Noscow , “Nauka ,” 19 6L$ . END FOOTNOT E

The very pheno menon of life from the positions of the rmodynamics

gy~.n± “imProbab le”(.{~~hat contradicts the universa l tendency of the

universe toward i ts most probable state, to which would correspond

Hre~ m ax imu m ent ropy.

Biology deals with  systems w mor e complex than  those , which

use)the physicists for checking their t heories . The organisms, which

achieved in their evolut ion G~~ highest organization and f i nest

internal  re~~~~~tion , are immeasurably  more complex than the  most

complex of ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ But it is stra~~~~
while in technolo;y became already completely customary to see ,—a~~

- - - 
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a C,~-4~~ ~~~J ~~5hg~k& ~
negl*g ib-le-4.ne to its( nv~ r/sbickpesg 

~eat~ol sign-al gives into

~~~ c.~ a4~4
a.c-U~~n giant energy f lows, in biology thi s possibility au -y oon tin ues
~~ ~ d’~~14~~~—to oonUde r improbable I

But meanwhi l e  it is possible tha t  precisely the secrets of

regulation ensured living peace of the Earth with sensitiv ity to

finest variations in the  hues of the respiration of the sun. “The

mechanis. of the :onversions of solar energy, wrote the creator of
II

the study of biosphere V. I. Vern adskiy,  was hidden for  us in the

in f in i te diversity of colo L~’pat1Tts, forms , motions of the na ture : we

th.aee1-y~~ com pose part of it .bjs our life.

Page 102.

Centuries passed before human thought could note the feature of the

single connected mechanism in the apparent chaotic picture of nature”

1_

FOOTNOTE I V. t. Vernadskiy. Collected wor ks, Vol. V. Noscow,

Izdatel’stvo AN SSSR, 1960. END FOOTNOTE

Heliobiology —~1~fi~
’of the youngest branches of the- science,

-~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~
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which is occupied b y research on l ife~~
t’ill not in state to reliably

answer t4~~~question concerning the nature of the mechaji~~~ ~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Nevertheless is—a1~~~ iThee4y

I

By the works of the astronomers Herschel , Plammarion, the

botanists A. E. Douglas and 1. R Shvedcva , chemist Arrheni us,

biophysicist A. L. Ch izhevsk iy ,  entomologists N. N. Kulagin and N. S.

Shcher binovsk4~’, hematologist  Maki Takat a, ph ysicians P. N .

Nagorskiy, ti . Faure , G. Sardu and G. Vallo, S. T. ‘Vel’khov er , chemist

Georgic Piccardi , heliophysicists Pt. S.. Eygensçn , A. I .  01’, N. B.

Rubashev and m a n y ,  many other researchers i.%~proved the ex istence of

tI~e caused hy t”~ ~‘in periodic per turba t ion  in the l iving nature  of

~lanet( 1~~~e basic investigations in recent years obtained

conf i rmat ion  in the works of the psychiatrist  V. P. Desy atov (Tomsk) ,

professor of ve te r ina ry  science K. A. Dcrofeyev (Kazan ’) ,  zoologist

P. A. Panteleye v (Moscow) , phys iologist Miche l Goclen (Paris),

entomologist V. B. Chernishev (Moscow) , chemist K. Kappel— Butte

(Brussels) , hematologist  A. T. Platonova (Irkutsk), professor A. A.

M axim ov (Novosibir sk) , microbiologist A. T. Sy t in  (N ovosibirsk) ,

physician— he ma tologist N. A. Shul ’ts (Sochi) and ot her res earc hers.

We we re re stricted to the incomplete enumeration of the  works

p~-. some heliobiologists. At present numerous wor ks on radiation
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biology and medicine, magnetobiology experimentally prove the ability

~~~~~~~ 4of living organisms one
1g~ Y or another to

emission/radiations and ~ ffects of stationary and of alter nating

magnetic fields in the different combinations. These interesting

investigations direct ly adjoin  heliobiology, because, as has already

been spoken, solar storms consta nt/ invariab1y~~~ ,companied by

electrical and magnetic disturbances in all spheres of the Earth.

Erron eous it woul d be to thin k th at in b iosphere to t he burst s
~~~ _ _of solar activity reac ts sQm e ss-pa re-te cr gan ism , detera±rwd—tfr~ to..

of animals, bacteria or plants.

Page 103.

On them answers entire living world of planet, the totality of all

organisms, which V. I. Vernadskiy so laconically and accurately

,çe~~/named the “livin. s bstance of the Ear th” . “Chemi al energy of

biosphere in its ~~~~~~~~~ form is re.ve~~~4e#ected ~~~~ ra diant solar

heat b y—tL~r t o t al ity  of the liv g organisms of the Earth — -by its

lj~~ nq substance.~1�
’
eating ~~

_
~ i~ tosynthesis — solar ray~ be*m — in

~biosphere the-infinite number of new chemical compounds, m a n y

millions of the different combinations of ato•s, they kt—.i-.s
1~continuou -~~1t-h-b-e mi nd b7 ’incomprehensible spp~4 they cover/.c.oat
1/ 

_ _ _ _the Earth with great thictumss of the molecular systems, which

— - -

L .~~~~~~~~
— - -- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - -—- - --—-~~ ---- —-—--- —----
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extre.ely easily gj~~~~~e- new coi~~,ds, rich in free ener gy in the

thermod ynamic field of biosphere.~ able and which steadily convert

in it to—the new forms of stable equilibrium.

....No matter what the phenomena of life consisted of, the

energy, ~~~~~~~~~ by organisms, is o.t—t1r~1~~ maiJ j J~~L-t, and tI~~~ can

b4~pr.itri I~iit~~3iy radiant  solar heat” 1_

FOOTNOTE t V. I. Vernadskiy. The biosphere as a region for the

transformation of cosmic energy. Collected works, Vol. V. Moscow,

Izdatel’stvo AN SSSB, 1q60. END FOOTNOT E

~ The fac t tha t as a result of weak distur bance/per tur bations
~~~~~~~~

~~~ ür the oo~~letel’y perceptible in their energy characteristics

ch anges in some biological processes, does not give ground s to
O:/ C~~ ~~ ~~~~~~

- 1I4CfD~t~h r~tm-t .L~suspect heliobiologists ij~4~ tempt t a law of conservat ion of

energy. ~~~~~~~~~~~~~~~~~~~~~ l iv ing organism cannot  ~4.ie up “at

out~~~~p” more e n e r g y  h ew- it obtains “at e~ ~~ e”. With t he  aid of

the control system it is possible to a f fec t  the efficiency of the

tj ap sformer , the q ua l i ta t ive  and quant i ta t ive  characteristics

(t~insformed by it energy flux and even to increase instantaneous

power, if, of course~~i~
’
~~~~~~.~~~t.La

’?ismtoraqe

L .~
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battery/accumulator”. It is possible finally to entirely “turn off”

(i.e. to kill) organism in the same way as disconnects powerful power

station tiny relay on the panel for its control.

Unfortunately, we almost nothing know neither about the device

of regulator nor about the nature of control signal nor about his

code. The nume rous attempts to explain the observed synchronis m of

some biological processes with solar activity are extremely

contradictory and not a lways  will agree wi th  all know n facts. The

m aj ~~ ity of the voiced assumptions can ~e reduced to three tir

pLiraei p (
‘dif feren t hypotheses. The f irst  of theme

eéeet~e~~by the botanists and the zoologists, cop$ ist~~ .in. the  fact

that the effects of the activity of the sun on life ... does not
exist.

Page 104.

(At least, direct e f f ec t ) . I.e. facts are not disputed. On the

contrary ,  precisel y the  representatives of these spec ialties

in essence the empirical confirmat ion of synchron ism, but inter/ret

these fact s as res u lt only of the mediat•d effect  of the sun.

direct/s~r&i~hL effect solar activity can have--only eo-soa e

meteorol gica l and geophysica l con ditions, but alr~ady—those in turn,
— -to di ferent biological processes and phenomena.

- - ~~~~~~~~~~~~~~~ - - —--- -— ——--——-—I. - ~— 
. - - —.-- — - --
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The second hypothesis, wh ich conq.ue~-e4 to its.~Lf numerous

supporters , mainly  from tl~
t”

~~’~~ber oL. b iophysicists and bioche mist s,

assumes that J~i~~~l for sun—eart h biological phenomena appaa-r ~~
t.i-ae those forms of electromagnetic and corpuscular radiat ion, which

so sharply are ampl i f ie d at the to~.q~e/moments of an increase in the

activity of the sun. Is implied direct effect of radiation on vital

organ~oeu-tr~ls and the systems of organisms.

Finall y, the  th i rd  hypothesis. which dvance d • L. Chizhevskiy
____  V

and wh ich actif&Zy ~~~Ls~~ e.~ds at present aki Takata, proceeds from

assum ption abou t the fac t that alon g with know n electromagn etic an d

corpuscular radiat ion the sun in the period of its intensi ve activity

emits even some un registered by the physical instruments t-h..

em ission/radiat ion , which  possesses the specific property of

biological activity (“emission/radiat ion z ” per Chizhevsiy , or t he

“fourth solar radiation” per Takata).

It is interest ing to note the peculiar interrelations of these

points of view. The supporters of the f i r s t  completely den y

e~ai~~~kiag...,others, the supporters of the  second recognize the fi rs t

and reject the right to the existence of the third, the su pporters of

the latter consider that not one of the hypotheses can bd neither
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unconditional is—rejected nor- considered tha•t--wh~eh rule.

We did not h a v e  the capability i short pamphlet  to subject  to

compre hensive analysis entire mass of the known facts of sun—earth

biologica l communica tion/connections, y.es tbis mad iapossibl~~
However , it tiinke~ tha t ose ~‘fev A~~ amples , which were .entioned

in the preceding/previous chapters, a.~e-made it possible ((he reader

w r y  to arr ive at the  conclusion about the fact  that  each of the

na med po~ints of vie.w deserves attention. In any case: “9rc valid
$~ + I~4J ~~

~~~~ otheses or—net~ , noted -~ff-~~ Cana d ian physiologist Selye , they

~ iIj~~ys determined the d irection of scienti f ic  searches ”.

Page 105.

But f i n a l  seu.±-aeee- in na tu ra l  science viii  -carry usualt7 , “its

iaaj esty 1Z’per iment” . By es t imating the contemporary  state of

heliobiology as a whol e, it is possible to briefly describe it thus:
4i~~the po~w of the accumulation of empirical facts and formation of

iS
working hypotheses conc~ edee~, Heliobiology i~t~ ent ers into the stage

of the expanded/ scanned exper imental  and  theoretical studies with the

applicatiqn/use of contemporary methods. This leans t ha t  heliobiology
MV tui~ 4’.

as science~ final ly  con.q.uer.e4---t-e.itself(place “up4r the sun” and

confidentl y entered into contemporary natural science.

- 

_ _ _~~~~ TJ _ _ _ _ _ _ _
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Pierced by the sun*.

FOOTNOTE * This chapter was written by Yu. G. Shishina. END FOOTNOTE

The book “In the rhythm of the sun ” was init-i~~ed even with the

life of its basic author Aleksandr Leonidovich Chizhevskiy. To finish

it i t(fiid not have time. ~Nork 1Fr1~
nterrupted(death .

A. L. Chizhevskiy began to study the effect of cycles of solar

activity on biosphere in 1915 , i.e. , mcre half  century back/ago , when

man only learned to f l y  on the f irst  clumsy airplanes, and f l i gh t

in to ~osaos seemed by unrealizable fantasy. “In astronomy I began to

be ardent ly  interested as ear ly  as in 1906, thus wrote A. L.

Chizhevskiy in its recollections, i. e., nine years old. The stars
a.,

and the sun always were represented to me 
~~ 

superna tural  bodies,
zfburning interest in which it—d-4.d. not weaken in me and- now. Wit h wh-ich

sincere t rembl ing  I admired by~ the stars through telescope and

took pleasure in the marvellous abilit y of mind to get—to know.

Nightly observations with telescope of stars opened to me whole

unspeakable splendour of above—ground world.
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dreamed he same stars with  their h u n g  game, small an d lar ge

d iamon ds of gold, ru by,~~~.~u color’~cle~~~~~~ water.... B~~~ howe ver
,thD.9014 _ _ _ _ _ _  

_ _ _ _ _shallow we re my s’Iee-p~ , ster realit~~ vas Still excellent. And not—to
6~.t-t~~ P~~~tiae—for enUre it-s life (.1 later was the assistant of astronomica l

observatory) ~~~~ 4isand of t imes applying i-t-s eye to telescope, r
could not guie.t4y look at celestial bodies. Even

professional/occupational habit  did not free me f rom ave before

beauty and sublimity of sky. ks passionat y w-ill draw and fe4a~ ”-Q sjskø.~,
)

simultaneously fri ghtens ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-L

L~ ~~~

- - - - -  -. --- -.“ 

~~~~~~~~~~~~~~~~~~~~~~ 
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Page 107.

~Eipecially d-E~~-- -e the sun ! All books about the sun, which I

found in the library of father and in Kaluga urban library, we re by

me conscientious were studied. Everything, which is possib le, was

extracted from the lar gest stores of Moscow and Petrograd. ndc

abq~t..~~~e books , the  extraGt40*s, referen ces flew to the libraries of

different cities. The books of Young, Abbot, Arrhenius made—by my

tabt~ handbooks. I penetrated into the observatory of Moscow

University in Presnya” 1

PCCTNOTE ~ From the memoirs of A. L. Cbizhevskiy, stored in the

archives of the widow of N. V. Ch i zhevsk iy .  END FOOTNOTE

L1
~ 

~~~ ,to Place the acquaintance with K. E. Tsiolkovskiy,

~~~~o-ver---sebeeqi,ee44.y._4e_ friendship,~.4ich finally determined A. L.

Ch izhevski y ’s scientific interests, and a c t u a l l y  entire his  f u r t h e r
C~pfa te. SeJA 4- by hypothesis  about the existence of the intercon nection

between the activity of the sun and the terrestrial life, for the

first time distinctly formulated by noted astronomer U. Herschel, A.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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L. Chizh evskiy since 1915 acti vel y sea rche for ~or~—i4 theoretical
~~ ~~ 1 /Z4iSt~O

and experi mental conf i rmat io  e rt.see t~b.e m ounta ins  of l i t era tu re,
a4,-.Q ~O(( E

~~ r~L~
t ._ is—ce-pi-e4---.vith Svante Arrhenius.  Ar rhen iu s  so— a of the first

~~howe4 the existence of correlation between a series of neurop sychic

an d physio logical se~.d.i.nq—and fluctuations of the field of the

at mospheric electricity, depending on the sun.

“Al l aroun d quivers the pulse of the universe” — .vrites A. L.

Chizhevskiy in one of the ycutI~fu l  poems, that— pertains to the year
1918, attempting to transmit be±ng inherent ih—ft from early pores

1 A ~“space a.tt-±t1i~~~”.

~~j~r“Ca-me- time /in a most careful manner to study ad~~on—on the

or ganism of some power fu l  factors of env i ronmen t ..., a lee-, f i r st of

all of the specifically active emission/radiations of the

of our planetary sys tem — un” e~~~ asizes A. L. Chizhevskiy the main

t hough t , which  i~~~~
’
~~e se~~~~~~~~ i.te l i f e, in one of the  latter

articles 2

FOOTNOTE 2 
~~ ~~ Chizhevsk iy .  One form of the specifically bioactive,

or Z—radia tion, of the sun. In the collection: The world in the

universe. Moscow, “Mysl”, 19614. END FOOTNOTE
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Into 20 20th years in his works  A. 1.. Chizhevskiy  persiste nt ly

carries out thought  abe-n t ~~e existence of periodic sun-earth

dependence . Accorling to its views the cu rent of all vital
0 C ~~~processes, which go- in biosphere, is in connection wi th  the

pe iodjc activity of the sun, it— depends on quantit y and a quality

owing to the Ear th s~~Qe, in par ticular solar, radiation.

Page 108.

In our tine, when flight into (9smos does—n~t aanage~ with out

preliminary research on solar “weather ”, b~t radiobiological and

radio—medical experiments — without  the  lead th ick—wal led  shie lding

cham b~~~~ this not is amazing. But dur
~~~~ 

the y€a~rs 1915— 1 920 in the

coueeiouenes,—e4~ people eti-4.l hardl y enta~nd--t-he epresent~ ti~ns of

I— rays, we re o btained the first gram s of ra dioactive ma terial — the

proof of the division of material into atoms, for the majori2 of

peopje, brought up in the traditions of geocentric ideOlog y,(~~
’
ought

sun—ea rth c~ senTricet4on/connections sounded at least unusua]~~ .
fi~~~r1j

A. L. Chizhevskiy’s comp4slti~ u~ caused perplexity and even frank

mockery. their author spoke as about dreamer, searching

the- sun “some~~~~*~ ”. This very distressed A. L. ChizhevskG~~ and

found reflection in the verses, which he wrote at that time: “C~ you

-~~~~~~~~~~~-- -~~-~~-.- 
— -

- . 

- 

_ _ __ _  _ _ _  TTi~~~~~~~~ ~
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perceived sun pots with ~~~~~~~~~~~~~~~~~~~~~~ u-E- yoai - df4 not know

you , as~will -be to me clear and close, your sorrows, Galileo”

rLt~~~~ ~~~
(

.But nothing it could force scientist to s.t~ep- b~ck. ~-t did not

doubt the fact that iT.~ ideas imme d iately will not be consi dered:

“about the exceptional killing sluggishness of the penetra tion of new

ideas in to the br a in  of man an d the rou tine of science I judge

6~~~bitter experiment. Will be required several decades, befor e ~o-w
in us is found common language with biologists.... The basic

objections, which to me make, consist in the following: ther e is no
4 - m ~need “to climb -into sky aflar the explanation of the phenomena , wh ich

can easily be understood with the aid of terrestr ial  r tnso-zm~-. Social

con ditions — here is the initial cause of all

illness/sickness/liseases. Change them — and epidemics viii st-er to

exist, althoug h the microorganisms can be preserved on terrestial

globe”.

In this  t rea tment  of epidemic phenomena cons-âeta lar~-. t ru th .
C/c .i-/~j , ~oe,./ CoDI J L’,#-.&s c,~~~c ‘~~ide,.v,cs cloil ~~~~~~~~ABut to narrow question to such an extent , to u n.eov y& man and

microorgan isms from the natural medium — the surrounding world with

all us electrical radiation, flows and fields — this frt’ means to

im~-Iow into the ro , unpardon able error and to preach thoughts,

~~~~ i4ng in common with the tendency of cont,apo;a~ y science haflng.
~~~~~~~~~~ bet~s1.f l n e ’  I a ~~ p , ~a.d .an an microbe - esseu~~~ nri t ~ n 1y ~~-a-Ml, bet also

I 
_

I-—--— - -  
- -
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space, connected by their entire biology, all tjilecules, all

particles of bodies with~j~smos, wi th its ray /beams, flows and

fields....

Pa ge 109.

For tuna tely, increasingly more frequent and more frequently
caw~4v #A 4.~~~~~-~’begin to be encountered the minds, which so-unt vorld b~~~ ome thin g

sing 1~~ ~y compatriots:  professor V. N. Bekhter ev , professor D. K.

Zabolotny, professor G. A. Ivashentsev, doctor S. Bel’khover et

al. completely tit-e~ share this point of view in-ti~
’participation in

th& epidem ic phenomena of the factors of space and epidemi c

phenomena” 1.

FOOTNOTE I Translated from the book: A. L. Tzhij evsky.  Les epidemies

et les perturbati3ns electromagnetiques du milieu exterieur. Paris,

1938. END FOOTNOTE

_Later , a~ai -a returning meatally by- this t i e , it conf irms : “Wot

only N. A. Semashk o , G. A. Ivashentsev and S. ‘I. Vel ’khove r, but  also

ma ny other prominent scientists supported or were interested in my
St

investigations, ia a-Rry---va,y vithou considering them fantas tic

_ _ _  _ _ _  ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _.-~~~~~~ - - -A
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hypotheses. These scientists already at that ti•e knew that the

statistical laws are completely equivalent to laboratory experiment.
A~~~In- t i e  n’~~L~~ —ef-- e uch scientists were academician V. I. Vernadsk iy ,

academ ician D. K. Zabolotny, academician P. P.. Lazarev, K. E.

Ts iolkovskiy, acaiemician A. V. Leontovich, professor A. A. Sadov et

al., as orally or printed expressed positive opinion about these

investigations ~~~~~~ 2~

FOOTNOTE 2 OP cit. END FOOTNOTE

Among the adherents of A. L. Chizhevsk iy  especially one should

note V. I. V e r n a d s k i y ,  who created i4r the beginnin g the IX cen turies
‘1 - -the— study f biosphere. Approximately in the same years Vernadskiy

wrote: “Cosmic radiation~ alway s an d con tinuous ly  f~ev~ to the face of
1 4)

the Earth t-~~~power fnl flow of for ces, wh ich impa rts(special, new

charac ter to par ts of the planet, that border to outer space. Because

of cosmic radiation the biosphere obta ins in all its struc ture new,

unusual an d unknowns  fo r  a terrestrial su bstance substances.... The

living substance of the biosphere because of the. is penet rated by

energy; kt become a ive, 4t accumulates and d istribu tes in

biosphere the tam ed in the form of emission/radiations energy, it

converts it finally into energy in the terrestrial medium, free,

h. - ~~~~~~~~~~~~~~ ‘— ~~
—

~~~~~~ -- - ~~~~~~~~~ 
—-- — -—-

~~ _ : - .-.._ . • —~~~~— - —- - - -— .—- — - . -~-—-— - -—-— —— — - - - - -— ~~~~ - -- -—--—-— — -
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capable of producing york. The formed by it terrestrial su r fac e shell

cannot, thus, be considered as region cM-f’ of substancrrlllis ~~e

(region of energy, the source of a ch ange in th e planet by ex ternal

space forces. The face of the Earth b~~ them is changed, by then to a
ic

considerable degree it is modelled. not t.he-r-c i-a the on ly

reflect ion of our planet, the ~~an ifestation of its substance an d its

energy — it~~
’imultaneousl y 4~ --proL~ e external forces of

Cosmos.

~~ ~o. 
-

F

*1

A. L. Ckizhe,.kiy (19*~).
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Therefore the history of biosphere is sharply different from the

history of other parts of the planet, and its value in planetary

mechanism completely exceptional. ~4~~~
’
the same degree, if not to

iárger degree, the-re--3.s creation of the  sun as th~
development/4e4e~t3.n- of the processes of the Earth. The ancient

intuitions of the great religious creations of humanity ab-~~t the

creatures of the Earth, in par ticular abou t peo le as chil d ren of the
~~

sun ,(much nearer to truth than th#n~ui. f)~ose, whish see in t h e

creatures of the Earth the only eph~ me ral ~roducings of b l ind and

ra ndom cha nges of the terrestrial  substance, terr estrial forces. The

creatur es of the Ear th are the crea tion of com p lex space p rocess, -the

necessary and regular part of the ordered space mechanism , in wh ich,
I

as we know , there are no chance$1’ I.

FOOTNOTE I v. I. Yernadskiy. The biosphere in space. Collected wor ks,
Vol. V. Moscow, Izdatel’stvo AN SSSR , 1960. END F OOTNOTE

In the secrets of this space mechanism of terrestrial life tried

to penetrate A. L. Chizhevskiy. His book “Les epidemics et

perturbations electromagnetiques dii milieu exterieur”, published in

I

- - 

- - 

:~:1T T:-:~~:~ii



-, 

~~~~~~~T

DOC = 77160111 PAGE .è~

1938 in the Frenc h language , dedicated to the e f fec t  of t he  period ic

activity of the sun  on epidemic process, brough t  to the au thor  world

g ~~~
_

Page 111.

In 1939 A. L. Ch izhevsk iy  was chosen together wit h d ’Ar sonval ,

Langevin and Branley honora ry  President of the I international

congre ss on biolog ica l physics and space biology.

Throu gh all the tests Aleksandr Lenidovich it carried pas.t

confi dence in the t~ uth of ite—. scientific persuasions. They say that

the frofess ion saperimposee. impression on (.an . Those, who were sagn
~~~~ a~~,

)
o ien ds w i t h  ii.~~~~~ professor Aleksandr  Leonidovic h

a~f r :~~~ L? 40
Chizhe vskiy,  a lways  Lre.e—4n----±t ~ Thar mind , kind ss, generosi ty ,

kindness, la rge sp i r i tua l  cul ture, had been sc-o.imgl-~----r ig ht

through pierced by inv igora t ing  sun rays.

d.s. -~~t; e~~~~~
)

book “In  t he  r h y t h m  of~~~he sun” not_ .n4ece4-1~ ny facts ,

found by science and c o n f i rm  ~~~~Ci imate s u n — e a r t h

coasun1~~at-1eejconnections. Af te r  several s.uae~ r7y ears , pas sed from

the day of A. L. Chizhevskiy’s  death (1964) ,  heliobiology it

accumula te d m a n y  facts and it continues to impetu ously be developed.

The reader will  f i n d  them in the works of contemporary

- - 
TT~~T~~1 ~~~~~~~ 

- - . 
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Li) &
heliobiologists. .~e only  44- wantfr again to emphas ize that  t ime

“works ” on the idea , expressed half  a c e n t ur y  back/ago by A.

Chizhevs kiy,  and free~ re-l,a*ee—in the  history of science for  its name

th~~ place , which it deserves rightfully.

In conclusion I consider(iy b u g  ‘to express deep grat i tude for

the g ran t ing  of archive and aid in pre paration of the manuscr ip t  for
4~
)

the Press(lli na Va d im ovna  Chizhevsk
,%7a~ t he  w idow of professor

Aleksandr Leonidov ich Chizhevskiy .
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~~43 TLEAMIIA I E408 AFWL 1
C509 BALLISTIC RES LABS 1 E4l0 ADTC 1• 

- C510 AIR I4DBILIT! R&D 1 E4l3 ESD 2LAB/rIO P1’D
C513 PICATINNY ABSENAL 1 CCN i
C535 AVIATION SYS C(11D 1 ETID 3— 

NIA/PHS 1
~~9l F~TC 5 NICD 5
c619 ICA REDSTONE 1
D008 NISC 1
H300 USAII~E (USABEUR)
P005 ERDA
P055 CIA/CBS/ADD/SD 2.
NAVORIETA (5oL) 1

NASA/ISI 1

AFIT/LD 1
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