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1. INTRODUCTION $% @4,#hmq 

than 4.5 s o l a r  r o t a t i o n s  covering the per iod 943 /' August through 31 December 1962 
/' 

(day 240 t o  3 6 5 ) .  The d a i l y  mean and t!ypsix-hourly mean plasrra bulk v e l o c i t i e s  

have been der ived from 

probe which cons is ted  

degrees of 

2. EXPERIMENTAL RESULTS 

the  center of t he  sun. 

Figures  l a  and l b  show the  p l o t  

p l ane ta ry  ind ices  K and the sunspot and C. R ,  a c t i v i t y ,  

does not  show any c o r r e l a t i o n  e i t h e r  with the  cosmic r ay  d iu rna l  amplitude and 

time of  maximum o r  with the o v e r a l l  s o l a r  a c t i v i t y  as measured by the  sunspot 

The plasma v e l o c i t y  
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number and 10.*7 cm fl<x. However, a remarkable c o r r e l a t i o n  e x i s t s  between d a i l y  

i+* and d a i l y  mean plasma ve loc i ty  with no t i m e  lag, except a f t e r  day 352 when 

both the  "expected" and the observed time lags were approximately one day. 

major peak and trough i n  plasma ve loc i ty  ( ind ica ted  i n  Figure by ver t ica l  l ines)  

w a s  assoc ia ted  with a corresponding peak o r  trough i n  

c o e f f i c i e n t  between the  two f o r  the e n t i r e  per iod being 0.73 ? .04 . 

Every  

, the  c o r r e l a t i o n  

Figure 2 shows the six-hourly mean plasma ve loc i ty  and Kp f o r  t h ree  

Even when the  plasma ve loc i ty  w a s  continuously high f o r  a 

The c o r r e l a t i o n  between s ix-hourly mean 

s e l e c t e d  per iods.  

few days, 

plasma v e l o c i t y  and $ w a s  0.65 2 0.04 . 
l a t i o n  between Kp and dv/dt ,  the  f l u x  o r  the k i n e t i c  pressure .  

Kp d id  not  become s m a l l .  

Preliminary ana lys i s  shows no corre-  

Our r e s u l t s  

DAILY YEAN PLASYA VELOCITY lKY/PCI 

conclusively prove t h a t  $ i s  a measure of the  plasma ve loc i ty  and not  of the  

t i m e  rate of  change of plasma ve loc i ty .  

The r e l a t i o n s h i p  between K and the d a i l y  mean plasma v e l o c i t y  i s  i l l u s -  

t r a t e d  i n  Figure 3. The b e s t  f i t  for the  da t a  i s  given by the  s t r a i g h t  l i n e  

V (km/sec) = (8 .44  0.74) ZKp + (330 % 17) 

V = 330 km/sec, corresponding t o  x% = 0 rep resen t s  the minimum plasma 

ve loc i ty  which can excite dis turbances i n  the geomagnetic f i e l d .  

r e l a t i o n  we f i n d  t h a t  the  mean plasma ve loc i ty  during 1957 w a s  510 km/sec. 

par ing  the ex t rapola ted  v e l o c i t y  of 475 km/sec with t h a t  measured by Explorer X 

j u s t  a t  t he  boundary of the  magnetosphere on 26 March 1961, we. conclude t h a t  the 

v e l o c i t y  g e t s  a t tenuated  by a f a c t o r  of 1.6 across  the  shock f r o n t  ahead of  the 

cavi cy. 

Applying t h i s  

Com- 

Each of the  peaks shown i n  Figure 1 e x h i b i t s  a very s t rong  27-day 
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recuf rencd  tendency {see Figure 4).  ,The peaks are divided i n t o  f i v e  groups, 

- 
t o  E, where each member of a group 

represents  an encounter with the  same 

long-l ived plasma stream. Only two 

of these were assoc ia ted  with Sc 

storms, the r e s t  being assoc ia ted  with 

M-region storms. P a r t i c u l a r l y  i n t e r -  

e s t i n g  are A s e r i e s  peaks which were 

assoc ia ted  with a region of the photo- 

sphere which, t i m e  a f t e r  time con - 
t a ined  from one t o  three  calcium 

plages.  Beginning i n  r o t a t i o n  number 

1766 with McMath plage number 6504, t h i s  a c t i v e  region was s t i l l  visible i~l 

r o t a t i o n  1777. The complete s o l a r  and t e r r e s t r i a l  r e l a t ionsh ips  of these  peaks 

a r e  summarized i n  Table I. 

3. CONCLUSIONS 

1. There w a s  always a measurably l a rge  plasma flow from the d i rec t ionof  

the sun. Plasma ve loc i ty  var ied  from day t o  day. 

2. Plasma ve loc i ty  i s  no t  co r re l a t ed  with the cosmic-ray d iu rna l  amplitude 

o r  time of maximum o r  with the  o v e r a l l  s o l a r  a c t i v i t y .  

3. Plasma ve loc i ty  i s  very s t rongly  co r re l a t ed  with $. The r e l a t ionsh ip  

between K and ve loc i ty  can be represented by the  equation 

where V and )K, are both d a i l y  values.  Using t h i s  empir ical  r e l a t i o n ,  we 

f ind  t h a t  (a) the d a i l y  mean plasma ve loc i ty  averaged over a year v a r i e s  from 

ry 510 b / s e c  t o w 3 3 0  km/sec from sunspot maximum t o  sunspot minimum, and (b) 

the plasma v e l o c i t y  measured near  the e a r t h  by Explorer X was  a f a c t o r  o f d 1 . 6  

lower than the ve loc i ty  of the  in t e rp l ane ta ry  plasma on the day of observat ion.  

4 .  The plasma ve loc i ty  showed a very s t rong  27-day recurrence tendency 

and a c lose  a s soc ia t ion  with M-region storms, which i n d i c a t e s  t h a t  M-regions 

a r e  emi t t e r s  of high ve loc i ty  plasma. 

A f u l l  account of these r e s u l t s  w i l l  appear i n  the December i s s u e  of J.G.R. 
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