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Several  recent  invest igat ions have d.emonstrated the  enhanced geomag- 

n e t i c  e f fec t iveness  of a southward component i n  the  in te rp lane tary  magnetic 

f i e l d  ( see  Rostoker and Fglthammar (1967) and Schatten and Wilcox (1967) 

f o r  discussions of these inves t iga t ions) .  This r a i s e s  the poss i -b i l i t y  of 

a d i f f e r i n g  geomagnetic response t o  in te rp lane tary  magnetic f i e l d  sec tors  

with p o l a r i t y  toward the  sun o r  away from the  sun .  A recent  communication 

(S ieber t ,  1968) has indeed found such an effect  during the  th ree  so l a r  

ro t a t ions  observed by the  IMP-1 s a t e l l i t e  i n  t h e  K indices  of several. 

geomagnetic observatories located i n  the  northern and southern hemispheres. 

The present  analysis ,  which was s t a r t ed  independently, confirms and extends 

these  r e s u l t s .  

There i s  an obvious topological symmetry between a ) ,  geomagnetic f i e l d  

l i n e s  from the  northern hemisphere and in te rp lane tary  magnetic f i e l d  l i n e s  

In  each of these two cases the  geomagnetic f i e l d  l i n e s  a re  of t h e  proper 

p o l a r i t y  t o  be connected t o  the  interplanetary f i e l d  l i n e s .  I n  both of 

t hese  cases the  in te rp lane tary  and geomagnetic f i e l d  l i n e s  near the  geo- 
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magnetic t a i l  region tend t o  be oppositely d i rec ted ,  r e su l t i ng  i n  an 

enhanced p o s s i b i l i t y  f o r  reconnection. 

Mayaud (1967) has recent ly  described some new geomagnetic indices  

which a re  somewhat similar t o  t h e  Bartels K indices  but a re  prepared 

separately f o r  the  northern and southern hemispheres. 

prepared using observatories j u s t  equatorward of t he  auroral  zones, and 

an attempt i s  made t o  preserve longitudinal symmetry. 

descr ipt ion of t h e  preparat ion of 

them and 'Gp see Mayaud, 1967.) 

P 
K, and Ks a r e  

(For a de t a i l ed  

and Ks and some differences between 

The in te rp lane tary  magnetic sector p a t t e r n  observed by IMP-1 near 

t h e  s t a r t  of 1964 was almost ident ica l  t o  t h e  sec tor  pa t t e rn  observed 

near t he  end of  1964 by IMP-2 and Mariner 4. 

geomagnetic a c t i v i t y  through the  year 1964 strongly suggest t h a t  t h i s  

four-sector  p a t t e r n  was e s sen t i a l ly  unchanged throughout the  year. A 

more de ta i led  discussion i n  support of t h i s  in te rpola t ion  has  been given 

by Wilcox (1968). I n  the  present inves t iga t ion  we assume t h a t  t he  four- 

s ec to r  pa t t e rn  of t h e  interplanetary magnetic f i e l d  was e s s e n t i a l l y  un- 

changed through t h e  year 1964, and compute the  average difference Kn - Ks 

dur ing away sec tors  and during toward sec tors .  For t h e  e n t i r e  year t h e  

average difference - Ks during away sec tors  was 0.38 ? 0.02, and t h e  

average difference Q - Ks during towasd sec tors  was 0.29 2 0.02. 

est imat ing the  e r ro r s  t he  conservation property (Chapman and Bartels ,  

- l g h )  nf t h e  geomagnetic i n d k r e s  was included.)  

t h e r e  appears t o  have been a small b u t  s ign i f i can t  enhancement of geo- 

magnetic a c t i v i t y  i n  the  northern hemisphcre as  compared with the  south, 

and v ice  versa  f o r  toward sectors .  

The pa t t e rns  of  recurr ing 

( I n  

Thus during xiay sec tors  
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This e f f e c t  i s  a l so  shown i n  an analys is  i n  which the  year 1.964 i s  

divided i n t o  the  individual  Ekirtels 27-day ro t a t ions .  I n  each such ro ta -  

t i o n  t h e  average difference Kn - Ks i s  computed f o r  away sec tors  and f o r  

toward sec tors ,  and t h e  r e s u l t s  are shown i n  Figure 1. The predominant 

e f f e c t  i n  Figure 1 i s  the seasonal va r i a t ion  i n  which t h e  excess of geo- 

magnetic a c t i v i t y  i n  the  northern hemisphere as compared with the  southern 

hemisphere reaches a m a x i m u m  during northern summer months. This e f f e c t  

has a l ready been pointed out  by Mayaud (1967). 

small but  r a the r  cons is ten t  tendency f o r  Kn - Xs t o  be l a rge r  during away 

Figure 1 a l s o  shows a 

sec to r s  as compared with toward sectors .  The effect  re la ted t o  i n t e r -  

p lane tary  magnetic f i e l d  p o l a r i t y  i s  approximately an order  of  magnitude 

smaller than t h e  seasonal e f f e c t  in these  geomagnetic indices .  

Schatten and Wilcox (1967) found t h a t  during t h e  observations of 

IMP-3 i n  t h e  l a t t e r  h a l f  of 1965 the average v a l u e  of K 

larger i n  away sec tors  as compared with toward sec tors .  

has  suggested t h a t  t h i s  might be related t o  t h e  f a c t  t h a t  1.1 of t he  12 

was cons is ten t ly  

Siebert  (1968) 
P 

Kp observator ies  are s i t u a t e d  i n  the northern hemisphere. 

descr ibed i n  t h e  present  note f o r  - Ks was repeated f o r  . The average 

va lue  of K$ i n  away sec tors  during 1964 was 1.82 f 0.10, and i n  toward 

sec to r s  was 1.89 i 0.10, so t h a t  there  was l i t t l e  i f  any s ignicant  d i f -  

fe rence .  

a c t i v i t y  was associated with newly-formed away sec tors ,  and it seems 

The ana lys i s  

YP 

During t h e  IMP-3 observations i n  1965 t h e  l a r g e r  geomagnetic 

l + ~ l - r  I .I. A L L  AJ tha t  t h e  6yszcics of sector b i r t h  and evolut’l.on may be a pr inc i -  

pal  cause of t h e  e f f e c t  found by Schatten and Wilcox. 
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Figure Captions 

Fig. 1. 

Bartels ro t a t ions  i n  1964. Results obtained during away sec tors  are indi -  

cated with plus  signs and r e s u l t s  obtained during toward sec tors  are indi -  

cated with ~ L n s l s  signs.  

The average difference - Ks computed during each of t h e  
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