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The 13-day o s c i l l a t i o n  i n  the  cosmic-ray i n t e n s i t y  a t  Huancayo 

and Fredericksburg, dur ing  the  years 1973-1974, i s  re la ted  t o  the modu- 

l a t i o n  connected w i t h  the regu lar  high-speed solar-wind streams. 

Relaciona-se a osc i lação de 13 d ias  na intensidade da radiação 

cósmica em Huancayo e Fredericksburg, durante os anos 1973-1974, com a 

modulação associada a f l uxos  velozes regulares do vento so lar .  

I n  a recent work N. l ucc i  e t  aZ.' have i d e n t i f  ied two c lasses 

o f  high-speed solar-wind streams: respec t i ve l y  regu lar  highspeed streams 

and cornplex high-speed streams. I n  connection w i t h  the  former there  i s  

an i n te rp lane ta ry  magnetic f i e l d  w i t h  constant p o l a r i t y  and regu lar  l e -  

ve l  behaviour, and a c h a r a c t e r i s t i c  cosmic-ray i n t e n s i t y  modulation w i t h  

rap id  i n i t i a l  decrease and subsequent recovery. Th is  behaviour has been 

pointed out ,  w i thout  going deep i n t o  the problem, by Wilcox and ~ e s s ' ,  

from December 1963 t o  February 1964, i n  r e l a t i o n  w i t h  an i n te rp lane ta ry  

-magnet ic- f ie ld co ro ta t i ng  s t r u c t u r e  having four  sectors.  

Dur ing 1973 and 1974, the presence of regu lar  high-speed streams 

looks almost exc lus ive  and an i nd i v i dua l  so la r  r o t a t i o n  cyc le  tu rns  ou t  

t o  be d iv ided i n t o  two sectors w i t h  magnet'ic f i e l d s  o f  opposi te po lar i ty ,  

having the same average du ra t i on  (about 13 days) . 

To show the connection between the presence o f  a n , o s c i l l a t i o n  

o f  about 13 days i n  the cosmic-ray i n tens i t y ,  ( i so la ted  w i t h  pe r i od i ca l  

ana lys is 3 from the data recorded through shie lded i on i za t i on  chambers  

a t  Huancayo and a t  ~ r e d e r  icksburg" and the above ment ioned rnodulat i on  



phenomenon, we ca r r  ied out  an inves t  i g a t  ion performed by s u p e r  posed  

epoch ana lys is ,  tak ing  as zero day the  f i r s t  day o f  each magnetic sec- 

t o r .  The ana l ys i s  has been extended t o  the geomagnetic index Kp. I n  f i g .  

1 and f i g . 2 ,  the obtained r e s u l t s  a r e  reported,  separately f o r  1973 and 

1974, both  fo r  the  cosmic-ray i n t e n s i t y  and fo r  the  Kp index. ( ~ h e  cos- 

mie-ray data are  given i n  m i l l es ima l  o f  the mean i n t e n s i t y  i n  the consi-  

dered i nterva 1 ) . 

F i g .  i  - Superposed epoch analysis  graphs - 1973 ( A cosmic-ray inten- 

s i t y  a t  Huancayo, 8 cosmic-ray i n t e n s i t y  a r  Fredericksburg; * Kp 

index) . 



As regards the former, a wave w i t h  a per iod  of about 13 days 

tu rns  ou t  t o  agree f o r  the  two places. This wave passes through zero,de- 

creasing, i n  r e l a t i o n  w i t h  the change o f  the  i n t e r p l a n e t a r y  magnet  i c  

f i e l d  p o l a r i t y .  I t s  ampl i tude looks s t a t i s t i c a l l y  s i g n i f i c a n t  as regards 

the c r i t e r i o n  3a. 

Th is  wave i s  i n  agreement both as t rend and as phase w i t h  the 

modulation pointed out  i n I v 2 .  Wilcox and ~ e s s *  not ice ,  afterwards, i n  
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Fig.2  - Superposed epoch anaiysis  graphs - 1974 ( A cosmic-ray inten- 

s i t y  a t  Huancayo, m cosmic-ray intensi ty  a t  Fredericisburg; * Kp 

index) . 



t h e i r  data, a modulation amplitude w i t h  the p o s i t i v e  magnetic f i e l d  h i -  

qher than the one w i t h  the neqat ive f i e l d .  The same event i s  c l e a r l y  no- 

t i c e d  i n  t h e d a t a  o f  1973; on the contrary,  i n  the 1974 data there  i s  

p r a c t i c a l l y  p a r i t y  o f  modulation f o r  the  two i n t e r p l a n e t a r y  m a g n e t i c  

f i e l d  p o l a r i t i e s .  Therefore, the event looks as casual. 

The t rend o f  the wave f o r  the geomagnetic index Kp i s  p r a c t i -  

c a l l y  i n  phase oppos i t ion  w i t h  the cosmic-ray i n t e n s i t y ,  i n  good agree- 

ment w i t h  what i s  pointed out  i n Z p 5 .  

Then, i n  the two examined years, the o s c i l  

days comes out  s t r i c t l y  con t ro l l ed  by the above-ment 

nomenon . 
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