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"J?RO JTG T'HE SUN 1 ~~ .SECRETS 
_, .... .--~···· IP· !J Z; ? 

Scierd;ists_/oi; the {3~perj an I~stitu te of 
GeomagnCJtis 1 Ionos her-~ ~ r: a i o-wave 
15ropa. a 1 - ve- Jegtin-test1ng···a-····modeT of ~ 
so ar ra lo-telescopo, The full scale telwscope 
will be erected on a field of nearly fifty hectares 
in the Bodar district near :Lake Bt:~ikal, Our 
corres prmdent asked the direct o~ _ _2,:f ____ ~f_l_~~_il:'!:.§..ti tute ~ 
corresponding member of the · 0 :3R Academy of---
Scie __ n ___ ces ~ v_l ___ §_dimi_:r; _ $~cpanm _ n __ nd th_e_ he_ ad ok the 
~§Slt~::.9.P1+:ong.r:gy laborato:r· G- nnad)Y_ g_g!_2}kov~uo 
give their comments of this .·-a.-t-=ter, --- \ 

( no. 1_3 ~ .tj J 

Q, What was the reason for building this radio-telescope? 

A. The Directives of the 24th Congress of the CPSU provided for 
scientific research in the fields of long-distance radio communicatj<'ns, 
televisj.on and weather forecasting in the coming five-year plan 
period, The scientists will also continue their research into 
the fundamental problems of astrophysics, interplanetary space, 
solar physics and intrlractions between the sun and earth, 

At present the sun presents us with unsolved puzzles conoorning 
its spots, chromosphere eruptions and accompanying phenomena. Durinr 
these bursts of activ:Lty the sun emits an enormous amount of 
energy in the form of waves and corpuscular radiation. The former 
take 8.3 minutes to reach the Earth, the latter several days. 
They cause interruption of radio communications, severe distortion 
of tho Earth's magnetic field, affoct tho ~cnther and event~ 
condition of human beings suffering from cardio-vascular diseases, 
rrhe level of radiatj.on in the vicinity of the Earth increo.ses to 
such an extent that it 'bc~comes dangerous for cosmic flights, 

In order to learn how to forecast these eruptive solar 
processes and their gcophysic al conEH~quenc es, it is necessary 
to have full knowledge of their mcchanL3m and clynamics. 

Q. But there aro many other solar laboratories in the world. 

A. True. In our institute we have ;3eveTal , optical telescopes 
tor different purposes, They enable us to study tho surfnce, or 
photosphere of the sun~ others the lower layers of the solar 
atmosphere, tho chromosphere, Using a telescope with a device 
for creating an artificial solar eclipse, i.e. a solar coronagraph 
we can study the outer layers of the Elun 1 s atmosphere, its corona, 
However we see only that part which is at right angles to the line 
of sight and not thHt whieh faces the l~arth. The latter will be 
visible either a we~k earlier or a week later due to the rotati0n 
of the Sun. Optiual oboor7ation is greatly dependent on the weather 
ancl thcrefu:r.·e the instruments at our d:Lsposo.l are unable to cover 
all the aspects of solar research. It is impossible to study tho 
structure, dynamics, origin and mechanisms in active aroas of the 
sAlar at~~ph~re whero these eruptions occur without the use of 
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tadio-astronomical methods~ For this reason the radio tel~soope 
is an essential aid for the scientists. 

. The plasma in the solar atmosphere radiates a continuous 
spectrum of rn,dio-waves. However the donsi ty of the atmosphere 
falls tho furfu'her it is from tho surface of the Sun. For this 
reason the wavelength of the radiation changE>S from a few 
mi lli metrc;s near the surf ace; of ·the Sun to tens of metres in 
the outer corona, Radiation of greater or smaller wavelengths 
is absorbed by tho Earth's atmos ph oro, In the active areas of 
the corona? the density and temperature of the plasma is much 
higher and the intensity of' the radiation is greatly increased, 

By turning their radio-telescope to different wavelengths the 
scientists can 11 examine 11 the solar atmosphere at various heights. 
The solar radio-telescope built several years ago in Australia 
is designed for wavelengths in the metre range, Ours will operate 
in the centimetre range. 

Q. What is tho radio telescope like? 

A. It is a nulti-eloment, cruciform radio interferometre with 
two rows of antennas, one directed east-west, the other 
north-south, It is supplied with complex electronic equipment. 
In designing tho telescope many difficult technical problems had 
to be solved, For this reason it is necessary to check several 
of the technical problems connected with its design experimentally, 
This is why we built this model. It is not t.:1 miniature model, it 
aonsits of a number of antennae of the same size as the future 
telescope. The model will be used to check the solar tracking 
devices, feception of radiation, etc, A wave-guide several hundred 
metres long will be set up to check the tracking of the signals 
received from the antennae. 

1I'he large dimensions of the interferometer will give it hitsh 
resolution, in the neighbourhood of 20 seconds of arc~ Panoramic 
inspection o::L the i:3un will be performed simultaneously in two 
directions. 1l'he telescope will give us such an enormous amount 
of information that it wi 11 be impossible to process it by hand. 
The so::mning and processing of the data will be performed automa-· 
t:ically by a computer which will control the telescope, collect 
and process the received signals and build a radio im~ge of the Sun 
every few minutes. At the same time the operator at the c ontro 1 
pane 1 will be able to see this image on the screen of a television 
receiver. 

~:he rad:iJJ telescope will be able to re,gistcr local sou.rces of 
radie,tion whono intensity is ten times that of' the quiescent solar 
corona. It will also be able to register eruptions which have an.: 
intensity a hundred times that of adjacent sources. It will enablE.\ 
us to f6llow fast transient processes in active areas of the lower 
layers of the corona •. 1l'his will be the fir~')t tnstrument in the· wcn;·ld 
having such characteristics and capnbilities. 
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Q. What wiLl thif3 instrument give scienco in the final 
analysis? . 

A. The instrument at Bodar will be used for observations only~ 
The theoretical concluSions from these observations will be drawn 
in the radio-astronomical laboratories of the institute which are 
connected by tele-type with the interferometer. In the laboratories 
scientists will be able to correlate processes observed by the 
radio-telescope with the structure of active m·eas observed 
optical1y in other observattbries of thG institute, 

Fina1ly, we will be able to c~nstruct a map depicting the 
distribution of tho E1un' s magnetic field in space. With its 
help, scientists will be able to forecast solar activity, 
determine tho conditions for the transwission of radio E:ignals 
and the conditions in space. A11 th1s is necessary for ensuring 
dependable short-wAve radio communications between the Earth 
and objects in space, botween different points on the surface 
of the globe ,·,:md the safety of life in space, 

M
>P fl,f,2,~ . 

Correspo ding member of the UssH Academy of Sciences, 
A,:Pistolkors_lS intimately concerned with the design of the radio 
te~es?ope. Iie is sci~(;3_P._"ti;fic_Q.j..:r.~pJ;o-E_ of ~}~~----~~oj~,, In designing 
thls lnstrumen t we "'f'ecerie"d conslcleraa·:Le ass1.itl:ance from the 
observatories and institutes of the USSR Ao2.1demy of Sciences, 
from the Presidium of the Siberian section of the A,So. and 
from industrial institutes and organisations, 

Q, When will the radio-telescope be put into operation? 

A. We propose to finish working out the design problems of the; 
model in the present year, said. G~Smolkov, As soon as tl1is is 
done we will start constructing th? ~ystem in Bodar, The site has 
already been selected and all prellmlnary work has been done. 

(fravd§, May 23rd, I97I. In full,) 
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