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OBSERVATIONS OF SCA'ITIlIWI L,-FNISSION I N  THE 

VICINITY OF TIE FMI'II ANI) I N  TIE 

INTERPLANETARY WL)IUM 

tiosniichesk iye Issledovaniya 
Tom 5 ,  vypusk 6 ,  911-920, 
I zda te l ' s tvo  "NNJKA", 1967 

h y  V .  G .  Kurt  

Measurements of u l t r a v i o l e t  emission in two bands: X 1050 - 1340 A 
arid 1225 - 1340 A have been conducted on AIS 'VJWRA-2" and "vEM:RA-3", 
respec t ive ly  launched on 12 anJ 16 Novcmlxr 1965. By the emission inten-  
s i t y  in  the f i r s t  band, including the l ine L ( 3 ( i  1216 A) the dens i ty  was 
computed of atomic hydrogen near the  Earth and t o  20 RE (Venera-2) and t o  
7 RE (Vcnera-5j. 
d i s tances  from the  Earth the  concentrat ion of neut ra l  hydrogen decreases 
proport ional ly  t o  R m 2 .  
good agreement with the data  of preceding mcrrsurcmcnts on AIS "ZOND-1". 

A t  the dis tance of 5 Kl; the  densi ty  was 25 c m - 3 .  fir grea t  

The measured dens i ty  was found t o  be i n  and R - ' a 3 .  

In the  interplanetary medium, far from I'arth, the i n t e n s i t y  of La- 

In thc coiirsc of  the ~iic;~surcment period from 

cmission is  7 * 1 0 - 5  erg/cmZ.sec s t e r ,  which corresponds t o  the dens i ty  of 
neutral component of the interplanctary medim 'b 3 10-3cm-3for the "hot" 
intci*pl:uietary gas model. 
Novemher 19b5 t o  ,January 1!%6 the i n t c t i s i t y  rema incd constant w i t h  a prec i -  
s ion  to 'L 30 percent.  A systcmatic slow in tens i ty  increase by about 20 t o  
30 percent was observed as the AIS approac-lied the Sun. 
f l a r c s  of force  2 no in t ens i ty  increase of- the sca t te rcd  La-emission was 
ohserved. 
f l o c c u l i  

During chromospheric 

Nor was m y  co r re l a t ion  01)semcd with the  areas of calcium 
and spots  on the Sun's disk.  

'flie counter ,  s ens i t i ve  i n  the  band X 1225 - 1340 A,  reg is te red  the back- 
ground 1 inked with cosmic rays,  whercupon the  in t ens i ty  of u l t r a v i o l e t  emis- 
s ion  d id  r m t  exceed erg/cn? .sec.s terad.  

* 
3; * 

'I'wo-channel 111 t raviol ct photoiiic~t vr-5 Iinve been ins t  a l l c d  aboard i n t e r -  
p1;itwt;it-y s t a t  ions (AIS)  " V ~ n ~ r a - 2 "  i I t 1 d  "Vcmc?-:i-~" w i t h  the  view of r eg i s t e r -  
ing the SciI t tc rcd  La -cirii ss ion. 



Both AIS were launched i n  the  directi-on t o  Venus and moved along 
ahout the  same o r b i t s .  
1 2 t h  and t h a t  of Venera-3 on 16 November 1965. 

The launching of AIS Venera-2 took place on the  

The i n s t a l l e d  devices were ident ica l  t o  those e a r l i e r  described i n  
the works on the  r e s u l t s  of invest igat ions by means of geophysical rocke ts  
[ l ]  and of ATS "Zond-1'' [Z]. Two SEN-1-type photon Geiger counters were 
p a r t s  of the each dev ice ' s  assembly with windows made of l i thium f luo r ide  
and s e n s i t i v e  i n  the  band 1050 - 1340 A .  An addi t ional  calcium f luo r ide  
Filter was i n s t a l l e d  ahead of one of t hc  counters.  The data  r e l a t i v e  t o  
t h e  devices are compiled in  Table 1 hereaf te r .  

Charr ic ter is t ic  

Response region, A 

Grid transm. i n  % 

Fie ld  of Vision, O 

Counter 's  quantum 
y i e l d  a t  4 1216 A ,  ?) 

Is t 
channe 1 

1050 - 1340 

30 

7 

10(13) 

2nd 
channel 

1050 - 1340 

LOO 

7 

30 ( 2 4 )  

I 'vl3mA- 3'' 

1 s t  
c11annel 

1050 - 1340 

30 

7 

1 4  (19) 

2nd 7 
c hanne 1 

I 1.225 - 1340 

'The pulses recorded from counters,  were reg i s t e red  by a two-channel 
lognri tlunic counting r a t e  incnsurer, of which the  output c h a r a c t e r i s t i c  
was l i n e a r  in  the  2 - 2 0 0 0  pulse/sec in t e rva l .  The photon counter ' s  non l i -  
n e a r i t y ,  Iwgininning from counting rates % 1000 pulses/sec leads t o  the  
f a c t  t h a t  the t o t a l  counting c h a r a c t e r i s t i c  of the device a l s o  becomes non- 
l i n e a r  f o r  counting r a t e s  exceeding l o 3  
can be conducted through 104 pulses/sec (see Fig.1) .  Incident ly ,  such high 
counting rates were observed only near Earth 
of f l i g h t .  

pulses/sec;  however, measurements 

during the  first 10 minutes 

'I'he e f fec t iveness  of the counters was determined by Tiy t  and Sheffer  
[31 hy means of the vacuu111 monochromator of  the  Tartusk Astronomical Obser- 
vatory add by way of connection t o  a standard photomult ipl ier ,  whose cathode 
was provided with a l aye r  of sodium sa l icy la te .  Photomultiplier ' s comparison 
was conducted w i t h  t h c  a i d  of a thermocouple along the tlg l i n e  A 2537 A. 
I t  was assunled a t  the  s,me t i m e  t h a t  sodium s a l i c y l a t e ' s  quantum y ie ld  re- 
m:iiiis constant i n  the  wavelength region from La t o  thc  IIg l i n e .  
is described a t  f u r t h e r  length in  [3j  . This method 
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,4ssuming t h a t  the  measurement e r r o r s  have a casual charac te r ,  the  
da ta  on quantum y i e l d  of the  three counters were corrected by measurements 
in  in te rp lane tary  space,  where the  r a t i o  
of devices '  readings must exac t ly  equal 
the r a t i o  of counter e f fec t iveness  in  
the A1216 A.  I t  is only necessary t o  
take i n t o  account the  cont r ibu t ion  t o  
devices '  readings l inked w i t h  cosmic 
rays.  
termined according t o  measurements on 

was not  responding t o  the  emission in 
IJa. The counting rntc i n  t h i s  channel 
was equal t o  % 30 pulses/sec over the ming pulses  
ex ten t  of the e n t i r e  [ l i g h t ,  which is 
about 15  percent of the  s igna l  linked with the  emission in  the l i n e  La. 

i n  Table 1 i n  parentheses.  As an average, the  departure  of the  measured 
value from the mean value does not excecd 25 percent which i s  q u i t e  satis-  
factory.  
b ra t ion  taking i n t o  account the uncertainty of the  ca l ib ra t ion  of the  thermo- 
coupie does not  exceed 30 KO 50 percent e i t h e r .  

The l a t t e r  quant i ty  has been de-  

A I S  Venern-3, where the  second channel Q I  2 9 4 . 5 6  
F i g . ] .  Device's output vol tage as 
a function of counting r a t e  of inco- 

'The eff ic iciicy d i r e c t l y  obtained by laboratory nieasurements is shown 

The ana lys i s  conducted shows t h a t  the  e r r o r  i n  the  absolute  ca l i -  

Both counters were mounted i n  a s i n g l e  block i n s t a l l e d  on the shady s i d e  
of the  AIS (Fig.2) .  In  an operating regime whereby ba t t e ry  panels are or ien ted  
a t  t h e  Sun, and such a regime was mater ia l ized i n  overwhelming number of cases, 
the angle between the  o p t i c a l  axis of the  photometer and the  d i r e c t i o n  a t  the  
Sun was 107'. The photometer's v i sua l  ray with a f i e l d  equal t o  7' then des- 
c r ibed  a cone with an aper ture  angle of about 140' and i ts  axis d i rec ted  a t  
the Sum. In i s o l a t e d  cases ,  when the  device was switched on during radiocom- 
munication sess ions  with the  AIS and the  and the  sharply-directed antenna was 
or ien ted  toward the  Earth,  the  angle between the  photometer ax i s  and the  d i -  
r ec t ion  a t  the  Sun d i f f e r e d  l i t t l e  froin 90'. During the  ground session with 
Vcnern-2 the photometer 
the Earth as it  ro t a t ed  around the  a x i s  d i r ec t ed  a t  the  Sun, which is  c l e a r l y  
seen i n  Fig.3.  The per iod of s t a t i o n ' s  complete revolut ion was about 10 min, 
and during t h a t  time the  device was in te r roga ted  1 0  times. 
r o t a t i o n  with constant  angular ve loc i ty  was imparted t o  the AIS beginning from 
about the dis tant-e  of 1 2  RE (RE being the rad ius  of the  Earth) .  P r i o r  t o  t h a t  
the  s t a t i o n  perfolmed a very slow ro ta t ion  around the  same axis with angular 
ve loc i ty  tens  of  times lower than in  the  regular  r o t a t i o n  regime. The minimum 
readings of t he  device correspond t o  the  d i r e c t i o n  of the  axis of the  FhqtO- 
meter, cons t i t u t ing  an angle of % 140' with the  d i r ec t ion  toward the cen te r  of 
the Earth.  
er  being s e n s i t i v e  t o  emission i n  the l i n e  LQ. as a funct ion of the d is tance  
from the  center  of the  Earth.  .During measurements t he  angle "Sun - AIS - Earth'' 
v a r i e s  i n s ign i f i can t ly ,  except during the  first hour of  f l i g h t .  
of va r i a t ions  is understandable from Fig.3,  and i ts  average value was % 100'. 
Continuous measurements aboard AIS Venera-2 l a s t e d  through 20 Ea r th ' s  r a d i i .  

f i e l d  of vis ion p a r c t i c a l l y  crossed the  cen te r  of 

Such a regular 

Shown i n  Fig.4b is  the  l e v e l  of counter ' s  minimum s i g n a l ,  t he  count- 

The charac te r  
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Ihr ing  the  near-ground sess ion  AIS Venera-3 p r a c t i c a l l y  did not sp in  
around the ax i s  d i rec ted  a t  t he  Sui. The value of the  operat ing counter ' s  

s igna l  is shown i n  F ig .4 ,a .  
of the  second counter ,  r e g i s t e r i n g  the  
background of charged p a r t i c l e s ,  are shown 
i n  Fig.5.  However, because of the proximi- 
t y  of  t r a j e c t o r i e s  of both AIS, the r e s u l t s  
of these measurements may be a l s o  u t i l i z e d  
f o r  AIS Venera-2. 

The readings 

3 

1:ig.L. Disposit ion oI' tlic device Fig.3. AIS'S t r a j e c t o r y  near the Earth.  
Shown here  is t h e  cone decribed by Dhoto- on AIS Venera-2 and - 3  

f Z J 4 5 6 7 8 Y f R  1 2 3 4 5678910 R/R3 

Vig.4. Counting r a t e  of L - q u a i t a  a s  a funct ion of the  
d is tance  f-rom t h e  center  o€ the Earth according t o  da ta  
of WEJQI-3 (a) and counter ' s  minimum s igna l  according 

t o  da t a  of VENERA-2 (b) 



N ,  pu lses j sec  

Fig.5. 
p a r t i c l e s  according t o  data of t h e  counter with f i l -  
ter  made of calcium f luo r ide  as a function of d is tance  

from the  cen te r  of the Earth after Venera-3 

Counting rate of t h e  background of charged 

I n  order t o  compute the  concentration of neu t r a l  hydrogen n(R) by the  
observed emission f lux I(R) i n  t h e  l i n e  La, we s h a l l  make use of t he  ev i -  
dent r e l a t i o n  

where (7, is the  e f f e c t i v e  c ross -sec t ion  of resonance s c a t t e r i n g  a t  the  cen- 
ter of thc  l i n e ,  equal t o  2 - 
of  I,,-emission from the  Sun beyond the Earth's atmosphere boundary; A X  
the  Doppler half-width of  the  l i n e  o f  s c a t t e r e d  r ad ia t ion ;  A X ,  is the  f o t a l  
width of s o l a r  emission l i n e  L a ,  
Crom t h e  AIS t o  the  cen te r  of t he  Earfh. 

an2; nFs = 2 lO"quanta/sec is the  flux 
is  

R, is the  d i s t ance  2 A A  / A x ,  = 3 - 

I t  is necessary t o  perform the  in t eg ra t ion  along the  v i sua l  r a y  5 a t  an 
'angle (180" - +) t o  the  d i r e c t i o n  AIS - cen te r  of  the  Earth. 
t he  element of in t eg ra t ion  path is 

In  t h i s  case 

Approximating n ( ~ i )  = no / R~ and sulist i tuti i ig i i ( ~ )  and dt i n t o  (11, we 
s h a l l  have f o r  I(Tio) :is a runction of E t he  expressions 

f o r  m= 2, (3,a) 

1 
(3 ,b) I (Ro) Fo f o r  m= 3, 

'p 2R02 COS' - 
2 



whc re 

For the r a t i o  I(R,$ = 40")/ I(R, $ = 0") we s h a l l  obtain respect ively 
for m = 2 ,  3 and 4 t he  q u a n t i t i e s  1.10, 1 .14  and 1 . 0 4 .  
a t  computations 4 = 0 ,  a i d  then introducing the  cor rec t ion  according t o  ( 3 ) ,  
we should IJC introducing an e r r o r  hardly exceeding 25 percent.  

Therefore, assuming 

500 c I I 1 
L ;;;I ... .... * I - .  ..... .I.. * I * .  ...... ...... .... 

IUD 1 , , j 
300 240180 /ZO 60 0 60 YZO Y8U 240 3U0 360 

&, deg. 
Fig.6.  Two scannings passing through the  Earth 
obtained from a dis tance of 26 RE on 1 2  Novem- 
vel I J U 3  oii 'YrrL?\TtL?\-2 as 3 filnztizli-i O f  AIS's TO- 
t a t i o n  angle about the ax i s  d i rec ted  a t  t he  Sun 
I---- i n c r  

The o r ig in  of angles '  count is a r b i t r a r y  

For I(R) i t  i s  b e t t e r  t o  u t i l i z e  a binomial formula of the  form 

I ( R )  = (A / Rml) + (B / Rm2), 

where A, 13, ml and m2 a r e  assor ted  empir ical ly ,  and then t o  f i n d  from f o r -  
mila (1) the expression €or n(R). For the  near-ground sess ion  obtained 
from M R A - 2  t he  following expression was. found f o r  n(R) : 

e 

va l id  s t r a i g h t  through 20 RE. 

The analogous formula according t o  measurement da ta  from AIS VENERA-3 
has the  form 

Sincc ine;isurcmciits on VENERA-3 l a s t e d  t o  8 RE, t he  fu r the r  extension 
of the  curve for  n(R) according t o  fonmila (4,a) is not v a l i d  f o r  R >  RE. 
Table 2 shows thc  dcns i ty  computed according t o  (4) and a l so  by measurement 
data  f-rom AIS "ZOND-1". 
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b 3 ,oo 

4,oo 

7,50 

3.59 

4,59 
5 , O O  

During Vcnera-2 r o t a t i o n  a t  the d i s t ance  o€ 164,000 km from the  cen te r  
of t h c  Earth,  t he  l a t te r  h i t  the  v isua l  f i e l d  of the photometer ( the  angular 
diinension of the  Ea r th ' s  d i sk  being 4"20' from t h a t  d i s t ance ,  which is less 
than t h e  v i s u a l  f i e l d  of the  device).  Two scannings p r a c t i c a l l y  passing a t  
t hc  c e n t e r  of the  Earth are i l l u s t r a t e d  i n  Fig.6 as a function of  the  r o t a t i o n  
angle r e l a t i v e  t o  t h e  ax i s  AIS - Sun. The readings of both counters are prac- 
t i c a l l y  i d e n t i c a l .  
a plane maxiinum near t he  angles '60°, exceeding the  hackground level of  La- 
r a d i a t i o n  hy 30 percent and t h e  asymmetry of the  p r o f i l e  during scanning of 
thc gcocorona. 
splierc, and i t s  center  is loca ted  a t  a d is tance  of approximately 180" from the  
d i r e c t i o n  a t  the  cen te r  of t he  E a r t h ,  w i c h  corresponds t o  t h e  following coor- 

i n  F ig .3  t o  about t h e  d i r e c t i o n  of photometer's a x i s  d i r ec t ed  upward, i. e. 
a t  an angle of % 15" from the  pole of e c l i p t i c .  If w e  assume t h a t  there  is 
hydrogen concentration i n  the  given d i r e c t i o n ,  i ts average dens i ty  may be easi- 
l y  computed by formula (1). Postulating a r b i t r a r i l y  t h e  r eg ion ' s  dimension 
as being % 300,000 km, which corresponds t o  t h e  doubled d is tance  from the  AIS 
t o  t he  Ear th ,  we s h a l l  f i nd  t h a t  the mean dens i ty  of hydrogen atoms i n  the  
c l u s t e r  is % 0.5 atom/cm3. 
c id ing  w i t h  e i t h e r  t h e  e c l i p t i c  plane o r  a n t i s o l a r  d i r e c t i o n  is  d i f f i c u l t  t o  
expla in .  The la t te r  compels us t o  deny ourselves t h e  attempt t o  ascr ibe  the  

Two circumstances c a l l  a t t e n t i o n ,  nameLy, the  presence of 

'The secondary m a x i m u m  has a % 90" dimension i n  the  c e l e s t i a l  

d ina t e s  on the  c e l e s t i a l  sphere: CY. = 22 k ; 6  = +32". This pos i t i on  corresponds 

However, a d i r e c t i o n  a t  emission maximurn, no t  coin- 

& s p r ~ ~ p d  p!l~r:cm~n~n cc tho C * I U  5UJ m g c  t t tz i l"  sf the Earth.  

19,O l,l.lOa 1 , 5 .  I O 2  8,'1.10 

25,G 4,7*1O 5,6.  I O  5,1.10 

47,7 1,1.10 1 ,o. l o  -- 

22;1 G,9*10 I , O . I O '  6.5.10 

28,8 3.5.10 3,9.10 4,2.10 
32,O 2,7.10 2.8.10 3,6:10 

TABLE 2 
Density of neut ra l  hydrogen, cm-3 

I j R 1o39b /vene ra -2 /  Venera3 Zond-1 
a f t e r  ' after after j 

.. . _I_ ... . . 

The asymmetry of t he  main m a x i m u m  l inked with t h e  passage of the  v i sua l  
field through the  cen te r  of t h e  Earth may be explained only i n  the  assumption 
of gcocorona nonspheric i t y  . 

I t  is a lso possiI-,le t o  compute hy the  d a t a  on geocorona scanning the  d i s t r i -  
Iwt ion of atoinic h;drogcn in the neighborhood of the Earth analogously t o  t h e  
way the clec-tron density is determined i n  t he  s o l a r  corona. The problem is 
r*cduc-ctl t o  t he  sol t i t  inn of the Abcl in t eg ra l  equation 
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i 

Khere I ( P )  is the  surface brightness of the  geocorona as a function of 
the v i s i b l e  d is tance  P ;  F(R) i s  the volume radiance (luminosity),  determined 
by co r re l a t ion  (3,d) .  In tegra t ion  is performed along t h e  v i sua l  ray y. 
flowever, the accuracy of the thus obtained da ta  w i l l  not  be g r e a t ,  which is  
l inked with the  poor knowledge of device's  o r i en ta t ion  during the passage 
of t h e  f i e l d  of v is ion  near the  Earth. 
computed dens i ty  by about 30 times. Besides, the dimension of the  f i e l d  of 
v i s i o n  is  almost twice the  v i s i b l e  diameter of the Earth,  and t h i s  s t rongly  
underrates  the r e s u l t s .  
s i t y  is approximated by the expression 

The deviat ion by about 5' lowers the  

The computations conducted have shown t h a t  the  den- 

where I i  ' 2 . 5  I + ; ,  which is about .3 t o  4 times less than the  value determined 
from fonnula (4  ,a) . 

I t  should be noted t h a t  the  secondary maximum, approximately located a t  
angle of 180' t o  the d i r e c t i o n  a t  the Ilarth,  is  s i t u a t e d  near  the Milky Way 
i n  the  Lacerta Lac cons te l l a t ion ,  whereupon i t s  m a x i m u m  is displaced from 
the  cen te r  o€ t he  Milky Way band by about 15'. 
is a l s o  possibly l inked w i t h  the passage of photometer's f l c ? C  of t-isiai 
through the  Milky Way near  the  Canis Major cons t e l l a t ion  ( a  = 7h, 6 = 
Apparently S i r i u s  a l s o  h i t  t he  f ie ld  of v is ion .  

The asymmetry near t he  Earth 

20'). 

--. 
m 
Q) 
m 
4 
3 a 
L 

I I I . . ..... ... .L... ......... ." .... i 

Quite similar a p i c tu re  was observed a l s o  i n  o the r  communication ses- 
sions 3s A I S  Venern-2 ro ta ted ,  with two extended maxima of about 100' each. 
I'hc cmission in t ens i ty  i n  the  band A X  1050 - 1340 A was % 2.5 . 10-5erg/cm2. 
* s c c . s t e r a d ,  o r  25 11. The quest ion of L,-emission from Milky Way is consi= 
&red in  d e t a i l  i n  the works [4 ,  51. 

I3csidcs the continuous r eg i s t r a t ion  of sca t te red  IIV rad ia t ion  ncar the  
liartli [ t o  2 0  I+: 011 Vcner-a-2 and t o  8 1 i ~  on Venera-3, thc  r c g i s t r a t i o n  of devi- 
ces'  1-cxitlings was per iodica l ly  conducted during coinmumication sessions for  
S t o  15 mill. :111tl :ilso cvcry 4 hours in the course of t h e  e n t i r e  f l i g h t  t i m e .  
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In the latter case one channel of the device was interrogated twice with a 
30 seconds interval, and the other once. 
duration was shown in Fig.6, shortly after the end of the near-ground por- 
tion of the flight of Venera-2. 
complete revolutions around an axis directed at the Sun. 
radiocommunication session with A I S  Venera-3 on 29 December 1965 of about the 
same duration. 
sion of the measured counting rate of the number of photons 

An example of a session of 15 min. 

During that time the station completed two 
Shown in Fig.7 is 

The scattering of the points corresponds well to the disper- 

where UV is the dispersion of device's output voltage, N is the counting 
rate in pulses/sec. 

The character of the dependence of (7) on N is determined by the fact 
that the time constant of the logarithmic intensity-meter is inversely propor- 
tional to the square root of the value of the counting rate. 

conununication sessions on both A I S ,  consists in the absence of concentration 
of the observed emission toward the ecliptic plane. 
ducted from the A I S  Venera-2 from a distance of % 700,000 Ian, had shown a 
pattern corresponding to Fig.7,  

The main singularity, noticeable outright from all the indicators in the 

The second session, con- 

The mean value of brightness in the channel sensitive,to La-emission 
corresponds to 7 - 
the measurements on the station "ZOND-1" (1.5 lo- '+ erg/an2 *sec*sterad 

erg/cm esec-sterad, which is in good agreement with 

%R 2 f 3 R  f IR 15 Zff 25 A7 f h? AT ZU 2.f I 
Novcmlwr December January 1966 
Tntclwity of I,,-emiss ion (taking into account 

the cosmic ray hackground) avcraged fo r  a day from data 
of Vericra-2 (bclow); tbe  area of calcium flocculi expres- 
sed in units of haiiisphere arca of the solar disk  
(ahovc ,- upp'r curve, right -harid scalc) ~ind  the aggregcrtc 
;irc;i of swispots i n  units lo-' of Sun's hemisphere 

(;il)ovc, lower curve, left-hand scalc) 
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C n n t  i nuoils iiieasiii-tmciits cluring nearly th rcc  months have slio\tii t ha t  the  
indicated iraliie remains constant w i t h  a precis ion t o  - . blcam ckiil!. & I t a  
011 me;isiireiiicnts from Vciiera-2 a r e  shown in  Fig.8.  I n  order  t o  ohtain t h i s  
quan t i ty  averaging of measurements was performed in sessions, whcreupon cach 
me;isurement was found as the  average of three  readings (two i n  one channel 
and onc i n  the o the r ) .  Therefore,  the inean value f o r  a day was found as the  
mean ar i thmet ic  value of 18 separate  readings.  The prec is ion  formally found 
f o r  such averaged readings is about 25 percent ;  however, averaging of measu- 
rements completed with the  a i d  of  a d i s c r e t e  system of da ta  transmission may 
induce object ions.  
b l i s h  the  presence of systematic var ia t ions  with a per iod of 2 t o  3 days, and 
a l s o  a monotonic v a r i a t i o n  of the  leve l  of La-emission i n  a period of t h ree  
months. 
method descr i lxd .  I so l a t ed  readings i n  communication sess ions ,  similar t o  
those shown i n  Fig.7,  f i t  very w e l l  the curve. I t  may be assumed t h a t  t he  
f luc tua t ions  having a period of 
c;mses clue t o  the apparatus.  
the hot  in te rp lane tary  hydrogen, whose concentration may prec ise ly  be obtained 
from our  nic:isui-eiiients analogously t o  computat ions of [ 61 

In  our viewpoint such processing method allows us  t o  esta- 

Presented i n  the  lower pa r t  of Fig.8 is  the  resu l t  of ana lys i s  by the  

5 da:\-s are real and have no connection with 
Apparently the  emission observed is linked with 

where 3 , S ,  i s  t h e  t o t a l  f l ux  of b -emiss ion  from the  Sun; R1 i s  the ex terna l  
radius  of a sphere f i l l e d  by "hot" hydrogen atoms. 

Fig.!). Readings of the  clcvice on Veriera-2 f o r  the 
7-51 k c . 1 9 6 5  and 17-20 Jan.1966 

Clu-omospheric f l a r e s  are indica ted  

I t  is evident t h a t  f o r  R1 several  times g rea t e r  than R,,  I i s  independent 
O C  R1 and is cqual t o  
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I+luating (8,b) with the  found value of 7 * erg/cm2. s e c ' s t e r a d ,  we 
s h a l l  f i nd  t h a t  the  mean concentration is n = 3 * 

t u r e  of hydrogen atoms, f o r  t h e  product a o ( 2 a x ~  / AAS) does not depend on 
the  admitted temperature. 
creased as  the  AIS d r i f t e d  toward the Sun. 
t i t y  1 / R  is drawn by dashes inn Fig.8. 
measured br ightness  on d i s t ance  does not  provide the  p o s s i b i l i t y  t o  judge on 
the  f u l f i l l m e n t  of t h i s  l a w .  
t y  v a r i a t i o n  f o r  t h ree  months speaks i n  favor of t he  assumption made. 

cm-3 f o r  any tempera- 

Expression (8,b) depends l i t t l e  on R ,  which de- 
A curve propor t iona l  t o  t h e  quan- 

However, the  f eeb le  dependence of  t he  

Yet, however, t he  general  charac te r  of  i n t e n s i -  

The upper pa r t  of Fig.8 shows t h e  da t a  charac te r iz ing  the  s o l a r  a c t i v i t y  
during the f l i g h t  period of AIS: 
the  aggregate area  of sunspots.  
intciis i t y  of s ca t t e r ed  1,a-radiation. 
mrirhcd by arrows in  the sane figure.  
was thcn ol~scrvcd e i t h e r .  
t ed  in  the same Vig.8 with four-hour i n t e r v a l  f o r  7 ,  8 ,  9 December 1965 and 
18, 19, 2 0  .January 1966, when 6 chromospheric f l a r e s  were observed. No in -  
c-rcasc i n  L - i n t e n s i t y  was observed here  e i t h e r .  

the aggregate area (>f calcium f l o c c u l i  and 
There is  no c o r r e l a t i o n  'of any kind with the  

'Thc chromospheric f l a r e s  observed a r e  
No notable increase i n  La- in tens i ty  

The sane da ta  without averaging f o r  a day a r e  p l o t -  

a 

Our observations a r e  i n  f u l l  accord with the  a v a i l a b l e  representa t ions  on 
t h e  cha rac t e r  of events during chromospheric flares [ 7 ] ,  when a sharp increase 
u i  X-ray emission, of emission i n  the  l i n e  X 304 A ,  and a l s o  of l i n e s  of ele- 
ments w i t h  a s u f f i c i e n t l y  high ion iza t ion  p o t e n t i a l  (upper chromosphere and 
t r a n s i t i o n a l  layer )  [SI.  
p rec i s ion  of 1 0  t o  20 percent .  
must be endowed with s t i l l  g r e a t e r  s t a b i l i t y .  
emission [ '3] show about t h e  same character of va r i a t ions .  
s c a t t e r e d  La-emission is evidence of s t a b i l i t y  of t he  "pumping" mechanism of 
n e u t r a l  hydrogen i n t o  the  in te rp lane tary  medium. Inc ident ly ,  such 3 s i t u a t i o n  
inay be c h a r a c t e r i s t i c  only for  the  minimum epoch of  s o l a r  a c t i v i t y .  Very 
powcrFul s o l a r  co rpmcu la r  eruptions from the  Sun are indispensable f o r  a 
s;uhst;mt icil va r i a t ion  in t h c  qu,mtity of "hottr hydrogen atoms i n  a "reservoir" 
w i t h  radius of some 10 a . u . ,  whercupori t he  time of f i l l i n g  such a volume w i l l  
be of T~ 3 - 11)'' sec,  which may lead t o  notable e f f e c t s .  

A t  t he  same time L -emission remains constant with a 
The scatterea rad ia t ion  i n  in te rp lane tary  medium 

Direct measurements of s o l a r  La- 
The constancy of 

'I'hc author is g r a t e r u l  t o  E. li. Sheffer ,  V.  M.  T iy t  and K .  I .  Mikhalyuk 
f o r  t h e i r  cooperation in  the  work, and also t o  V.  I .  Slysh f o r  cons t ruc t ive  
d iscuss ions .  

Manuscript received on 
19 May 1966 

Translated and ed i t ed  by 
Andre 1,. Brichant on 30 Jan. 1968 
a t home. 
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