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During the l -ast few years, the comprehenslve Moscow State Unlversi ' ty in-

s ta l ta t ion  fo r  the  inves t iga t ion  o f  ex tens ive  a l r  showers  (EAS)  was supp le-

mented. with a system of l -0 horizontal  hal f-wave dipoles for the measurement

o f  t h e  r a d i o  e n r i s s i o n  i n  i n d i v i d u a l  s h o w e r s  a t  3 0  l { H z  ( 9 r . , ^ e . g . '  t } ] )  a t  a

Uu"ar ia l f r=o i  I+  M{ r .  Some o f  the  d lpo les ,  a t  d is tances  60 ,  Bot  and 200 m'  were

rep laced w l th  pa i rs  o f  mutua l l y  perbend icu far  d ipo les .  -Th"  d ipo le  axes  were

or ien ted  e i ther  in  the  eas t -west  o r  1n  the  nor th -south  d i rec t i -ons  '  A f te r  ?000
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Fig. l - .  Lateral  dlstr ibu-
t lon of radio emlsslon 1n
lndlvldual showers.

hours of operat lon, the apparatus reglstered
53 EAS produclng nadio pulses of > 50 l ' tV each
ln three or more half-wave dipoles of the ln-
stal lat lon. Such a requirement has made l t
poss lb le  to  ge t  r ld  o f  ln te r fe rence comple te ly
( f o r  d e t a i l s  s e e  t 2 l ) .  I t  1 s  l n t e r e s t l n g . t o
note  tha t  ou t  o f  the  53  r f rad lo  showersr "  40
came from the northern quadrant and 13 from the
southern one, demonstrat lng once more the geo-
magnetlc nature of most reglstered radlo waves
( s 6 e  a l s o  t 3  -  5 l ) .  I t  s h o u l - d  a l s o  b e  n o t e d
that out oi  z6 showers reglstered slmultaneously
by both components of at  least one palr  of  the
ciossed dlpbles ,  2J agree wlth the geomagnetic
theory  o f  rad io  emlss lon ,  w i th in  the  l1mi ts  o f
eruorl  '  and 3 showers strongly contradlct  not
only the predlct lons of the geomagnetlc theory

t6  :  8 l  ru t  a lso-g ther  known rad lo  emlss lon
i r , e o r i - e s  l g , l o l t ) .

The system of hal f-wave dipoles enployed !v us makes l t  possible to ob-

serve the lateral  dlstr lbut ion oi  t f r"  rbafo emlis ion 1n indlvldual showers 1n

a range of distances from 25 to 4OO m fron the shower axls '  Al though the

spat ial  dlstr lbut lon of the radlo emisslon 1n each lndivldual shower can be

described by a smooth funct lon, the form of this funct lon f luctuates strongly

from shower to shower. Flgure r  snows the scales of these f luctuat lons'  To

obtaln the averag"a- i""ct l ]n of the lateral  dlstr lbut lon 1t 1s necessary to

recalculate, 1n i r inclple,  f rom the observed radlo-pulse amP-l1lude V in the

shower wlth specif fea hunbers of eiectrons N" and oi  muons NUz ) to the ampl1-

tude of the radlo pulse in a shower wlth certaln mean values of N" and NU '  In

vlew of the large f tuctuat lons of the radlo-emlsslon f luxes '  and also ln vlew

oi- i f r"  fact thaf the exact form-of-ViN", nU) ls unknown' we have determlned

the averaged f lnct lon ln the fol lowing manner '  For each lndlvidual shower ln

rhe dlstar,". intJ";;; i;";'irr"-a.ii"-iii = ir*] 
1" 

derermlned the exponent n, of

the funct lon V(R) *,1/R"1. Furthe",  io" each lnterval  R, -  Rt*t  we found the

value of 6,  averaged over the ent ire aggregate of reglstered showers '  and also

the var ianie ("r  - i l  The mean values of the var lances of the exponents

for the ent lre aggregate of l radlo showers'r  ?f9 l isted in the tat le3) '  The

tab le  g lves  a tso  the  va tues  " ,  u "a  i ( ; ;  -  " i )z1r /z  fo r  the  cas€ when the  ob-

served , ,rad1o showers" are grouped 1n accordance wlth the parameter NU/N"'  As

ls wel l  known, for a given value of Nu, thls pararneter charact 'er lzes the posl-

t lon of the maximum of the registered shower+ ) '

t  ) I t  : - "  in terest lng that  in  each of  these showers the readlngs of  three

dipole pai rs  p laced at  d i f ferent  d ls tances f rom the ax ls  agree wi th one another

and point  s imul taneously to the aforement ioned contradlc t lon.

t )Th""e values are determined wi th good accuracy wi th the comprehensive
i n s t a l l a t i o n  o f  t h e  M o s c o w  S t a t e  U n l v e r s l t y  ( c f . ,  € . 8 . ,  t l 1 l ) '

, ) f f r e  t ab le  does  no t  t ake  l n to  accoun t  t he t t r ad io  showers t r  whose  po la r l -

za t l on  con t rad i c t s  s t rong l y  a l l  t he  ex l s t i ng  t heo r l es .

u) t f ,e  larger  Nu, /Ne,  the larger  the dtstance between the posi t ion sf  the

maximum of  the shower and the observat ion 1evel .
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F i g .  2 .  L a t e r a l  d i s t r i b u t i o n  o f  t h e
radio emiss ion i -n showers wi th large
(dashed )  and  sma ] l  ( so l i d )  va fues  o f
N , , / N ^ .

| ] g

As  seen  f rom the  tab l_e  and  F ig .  2
the re  i s  a  qua l i t a t l ve  d l f f e rence  be -
tween  the  spa t i a l -  d i s t r l bu t l on  o f  t he
sma l l  va l -ues  o f  Nu , /Nu .  I n  t he  reg ion
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Fig .  3 .  Exper imenta l l y  ob-
served cor re la t lon  be tween the
exponent n of the power func-
t lon  o f  the  la te ra l  d is t r ibu-
t ion  o f  rad io  emlss ion  (V  n ,

1,/Rn) at di-stances. from 50 to
L00 m from the shower axls and
t h e  q u a n t i t y  1 o g  ( N u , / N e )  t  1 0 2 .

The cor re la t lon  coef f i c ien t  l -s
k l n ,  t o g ( N u / N e ) ]  =  - 0 . 7  1 0 . 1 .
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radio emiss ion in  showers wi th large and
o f  d l s tances  R  =  25  -  100  m f rom the
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ax i s ,  t he  f unc t i on  V (R)  dec reases  on  app roach ing  the  ax i s  f o r  l a rge  va lues  o f
NU/N" .  Fo r  sma l l  ones ,  t o  t he  con t ra ry ,  a  ce r ta in  i - nc rease  i - s  obse rved  ( see

a l s o  F i g .  3 ) .  A  s i m l l a r  c o r r e L a t i o n  i s  o b s e r v e d  a l s o  b e t w e e n  t h e . f o r m  o f  t h e
lunc t i on  V (R)  anO the  expe r lmen ta l  age  pa rame te r  S  o f  t he  showers , ) .- - - - - tT-h- is  

parameter  1s determined for  each shower under the assumpt ion that
the  func t i on  o f  t he  l a te ra l  d i s t r i bu t l on  o f  . t he  e lec t rons  1s  desc r i bed  by - the
fami ly  of  funct ions of  Nishimura and Kamata.

tlnllr t,of,t
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The  obse rved  s lngu la r l t y  o f  t he  f unc t l on  V (R)  1s  appa ren t l y  connec ted

wl th the doml-nant  ro le of  the Cerenkov radiat lon of  the d lpole moment of  the

EAS,  p roduced  by  t he  eay th rs  magne t l c  f l e l d ,  a t  r e l a t i ve l y  sma11  d l s tances

from the shower ax1s.
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