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S REGULTS OF NON-ECIIPE ORSESVA  ION" 07 TH- SCQLAR CORONA AT
THE OUILOOX 204 % Ml DEVFEIOPMENT OF A CO:QIAL STATTON
by :
M. G. Karimov
The first observa.:ionq of solar promincnces by the Astrophysical Insti-
tute were mnde on & non-eclipse coronograph of Lyot's systen in t:re hy-
drogen linec Hg by the broad-band filter passin. throush a 50-2 bani. dith
the filter at our disposal at that time the middle of the band passed
throughy did not coincide with the hydrogen line 65/3 R, The line Hy was
located on the side arca of the band transmitted ¥—» through the Jilter,
Of all the light tranamitted by the filter only 23% was on the He 1line.
In this way our filter transmitted a continous backsround of 77%. Not-
withstandin; this 1nconvr‘niuncc:’\:‘e’3m wore successful in gettin; a number
of photogcraphs of promin~ncern,
With the acruisition in 1953 of a six-bani in.erference filter pre-
pared in the Institute of Crystallization of the Academy of Sciences by
the engineer A. R. Gil'varg, the ‘stu‘!y of the solar promin-nees in the
lino Hy becamn more effective, The combination of tte superior sualities

of the filter with the spleniid atmospheric conditions of our observatory

made it poasible {o sce the thin open structure of the promimmnces and the

chromosphera, ‘M‘v we wen® on accumulating observational
matarial the most interesting promlnences with the presenco of motion of
th~ centers were sudbjected to analysis (1). As has already been reported,
G. M. Idlis proposed a system of analysis startin: from some theoretical
promiases for the evaluation of the intsnsity of the magznetic ficlds con-
nocted ith the prominences, Valurs were obtained for the intensity of the
mgnv‘tic firlds <hich wer ccapared with the direct determinnticns in
accondance with the Ze-man effect——the aplitiin:s of : he linees {n 2he

magnetic field conat ructed by Raheock, The evaluation of the dnten-ity
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of the mnunotic ﬂnld,as. ohtainnd by us)amounted to 47 gaussO, *n:
for Babcock practically on the same width on the ~nfige of the sun
vhere there were solar prominences the {ntensity of the magnetic fi=ld
worked out as 22—/ gauss@,

Our observations on the coronograph on the territory of t he observa-
tory of the observatory improved each timo after ‘precipitation when the
atmosphere was cleared ani thefp was no aureole arnund the sun, Howe
ever, cam:‘t};vnnti -ations of the same instrum:nt 'shov-pd EX'the presence
of sam: shortcomings, A3 the shortcoming that mattered most one should
consider‘ the circumstance thuat Lyot's basic idea, the introductioa of the
iris diaphragm for the cuttin: off of £ diffraction from the
edge of the bdasic object, uggtsurriciently etféct:zg‘out coronograph (2),

A
Rehind
E__"X the lons of the firld in the direction of the rays there

ound
is insertnd a compl"—wmd obj-ctive for the purpose of furthering the
attainornt of perallel light beams, Petween the two le:ses o t his com~

pound
gomm ob jective there {s located the iris €y diaphragm intended for

" eliminatin: the 2iffracticn frvm the dasic €3 ob jective,

ound
It turned out that with the correct disposition of the coyfT38

objective with relation tc the lans of the field,the 1izht beams with
full opening of the basic objectivo were trimmed off by the edges of the
rim of the compound objective, In usin; a wide-band filter the basic
ohjective was diaphra:med by u4 up to 120 mm and the ®vignettin:® on the
.odges was not observed,

Cue to the smnll transmittin: capacity of the narrow-bend filter

" we were forced to tuke out the diaphrogan on the hasic obicetive and

ure the full openin: ¢f the cobjective of 207 mm,

]
Kecpins {n mini tha® the i{mege of the basic objective of the field

lens di1 not ccincide
with th iris diarhregm, and :4th full openin; of
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the first objective the iris diaphragm di4 not perform {ts functicn,

we had to shift {t to a place mmm where e sharp image of the bdasic objective
was obtain:d, For this th: compound objective ~f the old system to-et or
with the diaphrasm was shifted elmost to the doudle focus distence from
the lens of the field (T11., 1), ma and only .sit% such an arran-ex:n® of

the optics of th: coronogr:phy was one able to get an image of ¢t he tasic

objective on the iris diaphrazm. Py selectin- e corresjonding orening of

GRAPHIC NOT REPRODUCIBLE

diephragm tricmins off thre
diffraction of O

I1l 1. Neow system of the coronogreph, C; i3 the basic objective,
O> is the lens of the ficld, 03 is the compcund objective which

forms the {imace, .

the iris diaphragm it was possihlc to eliminate completely the diffracticn
on the edgas of t he objective,

'In this case the compound oh jective already performed the function of
the objactive foruin; the image, In this woy cne of the objectives of
our cornc ;raph of the old svy-tem was comrletely eliminated from the coro-
nograrh, The scale of thr image rewained as before and the ecuivealent
focus o{ the coronogsraph & sm five mrters lone, Risht behind the
last object strnda the turning prism and further &a the sii.htly convercing
beam there ia placed the interference-polaritaticn filter, The ccnverge:ce
of the extromn beoums amounz: to 2.50. and {f one works in the central part
of the frame thon the divergence will amount tc about 1,50,

In case it i3 necessary to get a spectrum of the cor-na on the ceulsar

part § ¢ spectrocrarh {7 attacled,

Between the lens of the field anl the iris diaphrasm there aretlaced

a nunber of auxilirry dinthra ms for catc-in; the disperaion of the 1§ -nt
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from the hi,hly convex surface of the €——>last compound ob}éctive. The
high 11 ht from the second surface of th: banic objective 1s removed by
@ screen placed in the center of the iris diaphragm,> Between th: basic
lens and tho lans of the firld there are placed supplemrntary diaphragms,

On the scrern plavingg the role of an .artiflcia‘l moon, there ts mounted
@Pa refluctine scroen at an an-le of 45° to the incident rays for the
purpose of tranaferrinz the basic 14 :ht of the sun out of the tube of the
¢orcnosranh, k o

‘Thene onumeraccd extremly neceasary improvemrnts leﬁi to a considerable
decrease in thr scat tarr-d 1{sht insiie the coronograph CD made it |
ponslblojwhen it was raisel to great hcight) to get right from the start
a spectrum of t hn corona and furt or on, th: form of the corvna in rays
of 5303 R vith the atd of a narrow-band interference filter.

For obtaining a spectrum of e solar corona in the workshop of the
Instituteg thero were prepared srectro -rorhs of differcnt desizn. The
lat model of the spectrograph (Ill, 2) Q:l consists of two spherical
‘ mirrors and diffraction lattices with a concentration i{n the second order

of 655 of the lisht, »
In usin- a comp' rtment nirror with theg. voxﬁing]
' focal distance of 500 mm s/ nd a diffme-
tion lattice ;n/thc- secend order P the c% .
disrersion o/ the apeceic.rarh nmunted’ 8101\7
of 14 R/m, ' OT

On the grounds of t he observatery

2. R &/ S
O cf th- spee- LE

wve mnde trial obarrvat

trum ot‘ th- chromsp ere and th H/
\ » Spectegraph on the co-
Alones with v.hf- research of thex o- ronograph, Dispirsion 1y A/mn.

lar premine:ces and the perfectin; of thc- ® cc®-onc;rarh @ in the Section

N
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of Solar Physics of the Institute, be:innin; with the year 1951 nuch work
was done in {nvestivating the re.;ions around the city of Alma-Alte for
the dbuilding of a hish-mountain corona st-at.ion (3)e In doin: this cone
kept in mind the B2 altitude of t ho existin: corcna stations

ani, principally, the local coniitiorns,

The clevation of our observatory 13 1,350 m above sea lrvel, €3 but
the d ffererce from that of the city is 60C m, ~nd therefore the city
smoks to & certain oxtent affects the ccronal observaticn,

Our aim was to get awny frcm the city as far as posaible, so that
tho city would not affect us at all. In this we espacially took into
acccunt the difficulties of anuntein conditions. The steppe heze, @ in
accordance with somn obsn.vaticns, rises tc a hei:ht of 2,000 o above sca
level, Therefcre our fu-.ure staiion shculd:obe sftuat~d lowver than this
h-ight,

environa
Our investijgations of various reglons cf the mountsinous &——=—=—_"""m of

the city of A.lm-Altt'\ rovealcd a number of adventa-cs of the Great Alma-
"Alta Lake region.

what sre theae advanta:res? In the first place, the existonceof a
rond to an altitude of 2,60C m; in the seccnd, the exirtence of elecctric
current at a hei sht of 2,700 m; and in the third, @ rescarches o the ope-
ticel conditions at a height of 3,000 m (on an ¢levation sultable for the
construction of a corcnal station) showed that the re-tion of the Great
A.J.m-utn Lake in comparison «<ith *he observatory han the Mil¥ followin-
advc_mt a;0st

a) the transpacency factor for all rays on the average {3 greater
by 5 te 7o there—aomrtiaxa “he transperency factor {s 0.920, which

'

shewsa® the absence of dust;

©) the opticnl deptn 4s less by 30.,:
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¢) the aerosole conponent of the optical depth is less hv 35 t§ 40%;

d) the solar aureole in the r gion of the Great Alma-Alti Lake 13 one
half &3 an much in caaparison dtﬁ the observatory. It is an essential point
that there {s no syatematic increasc in the aureole around the sun in the
afternoun, The sharp decrease in the aerosol compbnnnt st;ovs that the dust
layer §{3 lower than the elevation of the lake,

A determination of the twinkling of thzo adze of .the sun gives o
fizure of 0,9°, hut by an evaluaticn of the twinklin;; of t.‘w.stars a daovia- |
tion from a a'rafi At line of 0.4*, there belin: cate-, .ﬁcwever, when a figure
of B2 d.."' 4as ohtained for the tvinklinz,

One should nnte that therc was no increa-~e or dacrease noted for the de-

distance from venith
pendrnce of t e twinkling on t‘u ="~ ——wr—wm of the sun or stars,

If one takrs into «o—="=3rzw consideraticn that the maia dust layer lies
belos 2,000 m sbove soa £ level, then 2,600 m already can fully satisfy co-
ronal observaticns, and ?,OOO. it stands té reason, i3 & still more favorable
elovation. ‘

" The considerations poinied out ahove ser-ed as a basis for the pcssble
construction of a hish-tioun’ain stetion, "I'he wl of the station w;s
in two stages, M".hv rresent tim there {3 a final plan for the construction
confired by the Presidium of the Acad, of Sc, of the USSR at the-cost of one
million seven hunired thousnn! rouhles of which four hundred thousand roubles
ha.e be:n spemt fcr the obtainin: of a chromosphers telescore, In “he estinate
a'out.soven hundr-d thcusand roihles are earm~-ked for the *uiliin; of s road
about 2,5 km 1-ng from the Great Alm-Alt@ lake to the 3its salccted, Althouwh

the construction of th~ ecoronal 3*a*icn was not hesun on the elcovation first

chosen of 3,02 m above sca level, in the autam of 1954 “he Astro&cal Ins‘i -

]
tute prepared a base for thia atation a° an elcovation 2,600 m, The need for

the preparation of such a base becem: ursent in ccorneetion with the obtainin: of
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thn chromoapnere tolescope nd in visw of wiat wu3 learn~d aboit the po-
sibility of obse:rvins th~ solar corona, We apjecoled for assistance to
the adainistration of the Alma-Alte EZwsiem hydrooluct-ic works who
voery willin:-ly cama to our assistance, 'Je obtainecd four stendard housec) twe
of which mpmsented.an exchanze for one tuo-dwellin: sggrd house, and
tvo were by leaseunt.il Aprril 1, 1955, when the laberaory and living qunr-
ter: for the observara wore built, Two houses, obtzinn! aa prop:rty of the
Institute, wor &""=23 converted into pavilions wi'h Jsings which can be
oprnnd up, In one of the pavilions the chromwaph~re teleacopre is set up,
and in the other one tharm is thr rclipse coron-sreph. In this way sl-
mady by the e, innin: of the conatruction of the ccronal statinn the
solar
Astrophysical Inztitute had orgsnized a hase for observation of the,co-
rona, O Reyginnin; with December 1, 1954 rezular o*servations have
been carrlied on of ~he re: coronal line
6374 %, and from Docember 25, 1954 ob-
vﬁonations have been made of the green
QC)G) coronal line 53904 2 (na. 3.

Along with the obtaining of t he lines

on
6374 and 5303 R £2@ January 6, 1955 (1),

QQ;\Q) @@ regular observations were bogun of
GQ‘} the forn of the ccrema in the line 5303

) «4ith the all of the narrov-band in-.
I11. 3, Corona linc 53031 R
1/25/1955 terference filter (T11. 4)., The ab-

senc” of good-~urlity fresh film some-

what slosed down our ohservation work, The Cormzd saion for Ohservation

of th Bun %as Jonn 480 conslderarle vork in ag suprlyin: staticns of

]
the natwork of th: sun ser ic-, I heve in mind :h- @E5SER photohelic;rarh,

the chrcmosth regerhotos here teleacope, and oth r tin:s, Trerr hes de-

e
velo! .d an ur ‘ent necoasity for supplyin need fresh rhotcsraphic film
4
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to all stations, $incluiin. our obacrvatory., The lack of film
in%errupts the carr;(in.; out of our program of the sun sarvicq.

The initial material rec:ived by us at the coronal station umdurwent
adaptaiion, 1In this réga:'d)on the tadle of the spectroprojector there
was attached a. photographic olemont ga with a slit which vas sﬁifted by

& micr-mete: screw., The measuring was d-ne with an enlagement of tho

GRAPHIC NOT REPRODUCIBLE

1. &4 a) Structure of't.'-xe corona in the line 5303 R 1/25/5°.

nngative by fiftecn tims, The readinz of the lino and the background
wvas done vith the aid of a mirror Q galvanammter, Later on, contours
were cons’ructed for the line 5303 X andi enruilvalent widths were obtained

&n,strom
of the linns in‘units of = the continuou: spectrum of t he sun.

ey el s ODUCIBLE

Ill. 4 b) Structurc of th~ corona in the lime 5393 R 1/25/55.

Our observationi arv bein-: nmade at a iistancs of 40" from the ed.e
.of the sun, and thermfuere we can construct the course of the bri.htness
of this line at th~ distance iniicated from th: edge of *he sun as de.
pends on the positicn an:le,

 Benides, we vere able to make the MMMy ornsurem-nts of t he filter

obseryvations of the course of the bdri htness of the innor corona as depends

oo tho ggf ™ !tion an;lc at a distancs of 40* from the edge of the sun
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and attached to the sun in the area of the continucus spectrum of .5303

F &Y and canphre them with spectral observations.

Il1, § we preseant a graph for one of
the days of observation (2/20/55)..

As can be secn from this graph, the

éhance in the course of brightness o

the grecn corona {3 repreated in bhgth
casos, In some of the position an-

gles the numorical values of tho

As an exazple, in

GRAPHIC NOT REPRODUCIBLE

111, 5. Comparison of the cour-e

of the intensic:-

£ in accordance
angle, 2/20°s.,,

f the line 5303

-t the positiorn

.. filter: 2, spectrum

brightnrss do not enincide. We did not take into consiieration the

contour of the p/-rt passed through the filter and its superimpositicn on

the contour of the emission linc:s, If we take into consideration that

the width of t he green line 5303 2. in acco~dance with a number of authors

(Lyot, Waldmror, A. A. Xalinyak) (1;)) fluctuates within the limits of

1.4 & and 2.2 R. and the ban! passel through the filter emcunts to 2 K,

then it becomos quite clear that onem noeds to know the width of the

linos iowirpesepasatevesesa. in th, soparate instances in order tc get

the full intensity in mcccrdance with the position angles with the fil-

ter device,

In the caae of obsarvin; the spectrum of the corona) <8 had to teke

into consideration inatrumrntal error introducecd by the instrument into

the obsorved contour, For the preliminary evaluation of the instrurntal

contour wa m:de uaoio!‘ som 4NN Fraucnhsfer lines the true contour

of which it was ros~ible to odbtein fram Minnaert's atlas.

Although such a

somputation of the instrumntal contour is not vey strict (It is neces-

sary to kaep in mnind the offect of t he residunl inton-ity of t-e Fresuen-

)

hofer lines» we w re succesaful in obtninin: the first evaluation of <he

{natrumntal contour nni te get 1ts true width from the orserve! contour
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of the gre~n line of th~ coronn 5303 %, &e% of the tenpvrae-
ture of the cornona in accordance <ith the retio hetween the helf--idth )
and the temrersture by our mnasurements t;mtér Jant;nr-/ él.
1955 wan obta‘ined for various parts of the coronag 3.28-10", 1.5!;'106.
1.96-106. and 2.06°106 degrors, With the chromvsphere-photosphrre telea
score » bacaute of the ashsence of tho‘btnterferenca filter,up to ytim
M photosraph of the chromosphere has been obtained, but ob=
servations are bein: made of the photosphere, Preliminary winter od-
servations show that the images of best quality am"é'&“?’oon. Such were
our proliminary results,

Ist us ccasider for a marnt the pronémxgnd the outlook for the
devnlopment of a co~rnal station, In the first place, as has already becn
:;oted by the academicirn Vv, G, Pasenkm’ at t-is session we ha-e ;o conaider
the auestion as to wrern the comna/l/ strtion i~ to be built,

The elevation of the initially chosen areé for the construction of the
cormnal station dift';rs from *'n elevation of the base of the coronal sta-

tion by 385 m, As has been repo-ted at the hase of the station ohservations

of the solnr corona ere already .;oin; on, uvoth with the spectro;raph and

the narrow-band filter, This means thét the dasic aim—the observation of
the solar corons i< already being realized, If ocne s speaks of qm

‘ 1
improvem nt Jt he ohaervations, clecarly it {s necessary tc go up to a much

: hicher elevation than the rogion of the the Great Alme-Alta lake, Our =tm

-l-.m experienc: in the operation of the baze of the station in the wine
ter period mwm hns shown that when t' ere are zgreat snow drifts ther mst
acceas.i 1~ rlace {s our base, hut the area at the elevation of 3,700 M

is nuita:;"\'ccensivxla. Resides, in the A nter period there 1is difficulty .

"™
thers in the wa‘er sapriy, In taking into wliitn consideration the

A{fficultirs of t~e oremtion we a* he eame timr sho"xld no* forret ‘he
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difference in the atmosrheric cnnditions, There st oul? not be any con-
siderahlo diffornnce in t*o factor of transparency and the oagnitude of

the aurecles het.orn t-e lnks and the chosen =<ite, If *“ere {2 such a
differenco, hore.er, it would be rossihle to detect it with photoelnctric
quices. Conse~unntly, on~ ¢nn only talk about the differnnce in the ~unl-
t1y of the images®, Our initial parallel observations conducted ® a* the
end of 1944 at%‘; elevetiomsof 3,000 and 2,600 did not show a conszidrra 1-
difference in the winkling, But such orscrvstion: should be con’inued un-
til tho problem of the microclimate of one or another rlace {s cleered up,
This 13 the mo-t important,

: from .

Our obsorvations conduc*ed t=a the region of the lake for the chromo-
sphere by meana of the prominenens thi:ouzh a filler with the aid of o e
m co"onon'rr-.ph showed n comparatively :00d nuality of the ima.-es, The
§rroblem of the plnce of the construction of the coronal £~Z2h. station

should be sul jocted to apecinl ohservation ani the existin- station should

be €= xis strenztfencd, In *he second place, in the séintific-msearch

plan of the station there ia provi’ed for conduct of resrirch in he

folloing directions,

1. Spnectrophotom: ' ric researches of the soler corone anl dete-mination
of the trun contours of t-e sorarate @miassion lines, the obtainin.,; conse-
ruently, of the temperature and den-i:y in the differcnt parts of the co-
rona, and rescarch of th. shiftin- of coronal lines,

Rescarch of th- structure of the internul corone <i:hg the aid of
1ntorvrcmnce*:polarization filters, Esrecial interest {3 afforied by
th~ clarification of the nature of the @ cromosphe-e material,

2.The continuance of the rese rch work on the solar promincnces in con=-

nac’lon with the posairility of clarifyin: the ten-ion of the mn,metic

fi-ldsa. An has already Y een reror-ed, at the ~nd of 195, at the observa-

-

tory, in accordance ~ith formmlas develope”™ by G, M., Tdlis, the me.netic
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" fields in th- promin~nces worm dotermined on th~ basis of rezenrch of

their intdmil moverr:nts in the plcture plage. There appeared in the 'coursev
of ahbout 8 year and a ﬁalt alt.o-;ethn:::’fnw exemples of the chiaracteri-tic
prominnnc: s with great sy-trmatic motjon anim; thoae photozraphed by the
Section of the Prynics 'of‘ t'e 3un on the corona, to ~v-ich promin: nesa ell
five of the vorhé".‘resuzm'.r.s wers aprlied, Howe\ror. for there nll

the evaluations agre~d well i th each other, mufually c!\eckinr; cach other,
and tho corrcctness of the intensity of the fierld obtained is confirmed

by the data of the co.-réspond{ng magsnetosrsm by Babcock for the disk of

the sun.

An analysis of the kinema’ _:raphic material puhblished by Laimor showed
that the precision of th: evaluation of the fiecld meanwhile remnins the same
as with the ordinary consecutive photograph wi?.h the regular film camcra.

In these circumstances, w:'n the mo-em- nts in the prominerces have a
completely irregular, chaotic charncter, from the five developed formulas

for the evaluntion of the in‘ensity of the mm:nrtic firld, only one rem-ins

as arpliceble (parity of *he masnetic and tur-ulent energy), but this evel.

@tton can be relied on co::.ple‘,ely‘ “ince it correaponds well wit% the
others when the otters are pthysical.y arrlicable, In this connection F, Ye.
Dutov at the Crimran Observatory determined t-e average value §£ the mng~
petic firld in a tyrical prominconce ri sht on the basii of this evaluntion
and got a result about of the saox: order as we dii for the individual
rrominences,

One of the five déveiopeﬁ tomulés lead- to the same value of t he ficlé

as & the others, for the coronal rrominences (formed in the corona), and

" to zero for the chromosther: promincnces (e jocted from the chromosphere),
|} T

This creates a ood QEBSEEEERS pos=ibility for classifyins the prominernces

as coronal ani chromoapheric, observins them in any state of develorment,
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but not, ncceassarily, from th~ very bdbeginnin:,

If the movem:nt in the prominence finds itself et tha 1imit of pre-
¢ision, thon it 1s poasible to _:;hve at ieast a superfieial evalustion
of the mrgnitude of the ficl-,

It is desirebloe to have a lnrze amount of matcrinl co:~rin; mnny
yoars for statiaticnl researc- of tha dep-nlence of the tension of the
magnetic field on the phese of *.r soler cycls, the geo:rapaic latitude,
and the w:levation above the surfnce of the sun,

To obtain such matoerisl i* i3 nccrssary to.or.;renize systemp*ic pho -

: wrthin
graphin: of thn prominonces, takin: ricrures L2579 each serics every
20 to 30 seconda, Tt would be very desirable for such a rrosrno to ‘e
included in the Sun Service and carried cn at 8ll the respective observa-
tories, and the data on the spords of motion of the prominences in the

on
picture plana, an! thereby alsoh’.he magnetic ficlds tobe Jound therwe,

such as prosent' interest for the study of solar activity.:gc conci trated
at our coronal stat.l'on.

The procedure suy’;-r~ted for the determination of.thn ma:netic fields on
the sun substan'ially surrlerrnts the procedure based on Feemen's ef-
fect, hut am 1s not & overlapped by it, since the letter is aprlicabdle
only within the limite of the s0lnr disk. If & ‘urtulen! mo'ion of :-in
structum wera o'served in the corcona, therng@ ansloous dat-rminations of
the mn-netic finl s could be made also oatside of the prominences in t>e
corona, Thi~ 'ould be a substantinl addition to t he determinatinn of the
mgnetic fieli at the respective level of the corvna 4Ath the ald of the

measuran-nt of the circumferential polarization of the radio cmission of

the sun,

1

3.

arhere flares,

With the ald of the chrecmosphere telescope rege rch of tir chromo-
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In recant yrars a great doal of attention nas deen raiito the rre
search of chromusphere flaros—=bricf Thenozena in the lwe:" strata of t he
sun’s atmosphers accompanied by the emission of a considerabdblc amount of
energy. |

Rediocas’ ronomical opservations shov that {n the corona there occur
rathar fre-uontly éwﬁg rhenowna of great pover, Alon; with the rather

splastes

rarm lerie, accomranyin - the ch roinospﬂnre flares and excited b cox?pu-xculnr
streans “hich are radiatrd from t'e rezions ot“t‘-.e flur;s. tﬁerve are obe
gserved °1s0latéad flarns® of radio emission exci‘ed ty relats: ist.vic rar- icles,
The fre- uvsnc-j of : ho isolated splnshes §« ten times t-at o7 tha great sple--ra
(several hundradldurin; a thousend hrurs), T-~ir duration is 2 or 3 sec.

A very attractive ideoa 13 that of developin: a precedure w-.ic- -0ild

'

make it possitle to follo: the s:orag effects in the corona in the ortical
ranie, It is clear that as a bacis for such a procedure one should uase
;etro-olnctrophotgm-tric o= princirles. One shouid kecp in mind
the two varisnts of the coronal elnct;‘ophotom—tc—.

Tve first is a monochromator connccted with a coronograph.  Cnjthe. ..
second €P s1lit of the mnochromator there is projected the region of the
green line, Py mrans of a2 jointed 1little mrrog or a &= plane-p~-allel
agm plate;tho- line i~ periolically shifted alons the focal plane, PBehind
the adcon& s14t t ere is loceted the thotcwuplitties multiplier, A eignal
from the proto multiplie- after mmplification passes to t v cathcde oscil-
lo.trnyh‘ the horizonts]l scrnnin; of which i~ @l synchronized {th *he 2-{ft.
in; of the rern lipe in the focal plane, In t%is way on the scree.n of |

the oscillo;raph on. can obser e *he contour c? the green line, By rapid-

ly contcuring t'e input slit of the monchroma*or arouni the limb t'e obe-
R .

server is adle to seck ou! the regionswith ar arommlous contour cr.aracter

¢hém™
study @ in detnill.
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The second varian. of the rnlectrophotoonter i3 th elrctrophotoneter
with the interfercnce-polarization filter, It may be decigned so that
on@p th: scresn of th oscillograph (csthode-ray or loor-tyje) therc will
be formnd ean imnge of the full intensity of the green corone in some sec-
tion parellrl to the radius of the sun,
Oe?]
If we make th- slit automatiianlly go around ¢t ke limb then one::' prec-
tically mnke a continuous recordin;: of the chanse in the form ~f * he co-
ronn, Tt {8 clenar 4=+t such en electrorhetomnter would enable one ~uickly
the )
to ohminnrmulf,s re~ulre’ for the surfece of ¢t 7o -~un,
The comrosi*ion of =such» e~uiyor nt {- ~uite realizable for the mcun-
attachmrnt
tain ohser atory, At ‘=c present tize an electrorhotomrric £ "= is
bein: mnde v~ich ~ill enatle one to test &R cxp rimentelly the ressitilivy
of th: crestion .f th¢ firs' varirnt,
4. 7he chromosph--re and the corone pree to be the sources ol the
redio irridiation of the =un in the centimeter eni decineter ranges, and
the corona in the reter rance. Rescarches of recent ycers have shown that
the resion of radiation of high intensity in the docimeter ren.ce coincides
apparently +ith coronal condensations (see, for exasple, the wcrk of
Kristinnsen with *he interforometer on the 2l-cm wave fAustralie/ &Ml ani that
of .
Covinston with the wave-:uide linear antenngon the 10-cm wave ETmM [Uanadg._.'). .
The study of * ke spectrunm of th- radiation of the disturbed =zun 4n ‘*he
meter rance (ild-Murray ant Rc:d convincinily points to the fect thet “he
i radio
anomelous ortic'l An. gugv ~mission are rene‘*ically connected, The study
of t'e spectrum of the tstudbed sun mede i- rossitle to reveel =+ existence
, both Of ¢he
in the solar c¢rown of rorerf:l sporadic corrusciler stresns, @ comprratively

slio: oneas (cor-»la‘ing ith the "great srlos-es® t:« sources of ‘t.ich heve

a spnc‘d of ~ 107 km/sec’y =nd of relati-is*ic ones (sources of isola‘ed

splas‘zes). In this way radic es " ~cnoyy ¢ ovea to'e a nev, po~eriul

method! of mnkin: non-ecclipse studies of the corcna.
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It apprara to hn completely unquestiocnable thatathe conduct of non-
eclipse roscarch of t he corona it i3 necessery to use bdoth of th: existent

mothods—=the opticnl end %e radio-as’ronomical, It i3 clear alsd thet it

would be g=xgp of great valuo to locate at thr samo spot the observation with

the coronazrath an! that wit* the radio-astronomical apraratus, For this
purpose it is nocessary to set up the proprr radio-estronomical equiprzrnt,
8 list of which we <hall mmkn up ~oon. |

The radio ‘el:scop’ on t"n 10-¢n wave for th- con* {nuous autom".ic re-

coriin: of th: full emi~4on of the w.ole radio-i-rndia‘'in-: disk, _"he
directivity

width of the lobe of the diasram of the = ,::‘:_.'.‘.E.’.‘:'x;betmen the pcin's

of the half powver aho'.xid he from 1 to 3%, For such a rndio teleecore on¢

/s

ony mike u e of the recei-in2 and antenna 1are of the srecinl unit ohrined

by the Institu-e, In doin: thias sax maxlifications will be re~ui@md, w-ich

.can be accozpli-hed by the observatory force, 7he settin: up ani t-e util-

fization of such a radic telescore proves to be a comparatively si:ple probe
lem, and this problem {n th developm:'nt of the radio-astrcnciaicel projects
shouldbr 10lved @A first, 1Its solutirn will enadle one to research sys-
tematically the aepende-ncc of t ho increased emission on the 10-cnm wave cn
the total intensity anl oter propertirs of the ¢orcnal condersation,

With = more distant yvrspncti ‘e one ¢en f‘oresco the need for the
aphs follo- in, e~ruipmrnt:

a) Madio *elnscopre on waves 8 ma to 20 em in length A th hi v direc-

ti ity (5'—=15' beitvrrn 'he roints of the helf pover of the diagr~m of

- directi {ty), Por suc'. a uni' t'e mest difficult pvrt proves tc be the

-.antenna, which should h"a-e a Jreat aperture, Cne mny meke use :fthe

interfarence mrthod, If e lent™ of t he vave is chosen suffici,ntly
. -
short (~v1 cn) 1t will to ve y essential ‘o0 have beside it a chromosrhers

telescope.

ot
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b) The radio spectrosraph for the range A > 50 cme The most feasibh.e,
apparesntly. is the panorema design of th_e receiver in conjurction with the
system of wide-fic.d antennas, The most difficult pert for buildin - proves
to be the receiver, Ffor this instrument it is of importence to have at
hand not only the coronograrh, but alae® the chromosp .ere telescorce

Our coronal stnition already in the current year 1935 wn: e included
in *he 411-Union rr.:ram of *the Sor—-ice of th~ Sun for *he odgnrvation of

the prominence~ in the =olar corona,
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