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Although Mariner. IV may have passed near the Earth’s 

magnetic wake last Jan. 28 to Feb. 2, preliminary data indi- 

cate that no change in the interplanetary magnetic field was 

detected by the magnetometer aboard the spacecraft. The 

spacecraft was 12 million miles from Earth at that time. 

Large irregular fields were  observed, however, on Feb. 7, 

two days after the occurrence of a class two, or medium size, 

solar flare. The sudden jump in the interplanetary field can 

be correlated with observations made by other fwtF&fq@f!s 

aboard the spacecraft. 
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The instrument, a new type developed specifically for 

use on planetary missions, is a triaxial, low-field helium 

magnetometer with a sensitivity of 0.5 gamma per axis and 
a dynamic range of f360 gamma per axis. 

No abnormalities in the operation of the magnetometer 

have occurred during the first half of the eight-month mis- 

sion, and it is expected that if it continues to operate, the 

L instrument will determine the characteristics of Mars' magne- 
\ 

tic field. 

In observing the interaction between Earth's magnetic 

field and interplanetary plasma, the magnetometer detected 

field intensity and direction changes approximately between 

84,000 and 100,000 miles from Earth and again at approximately 

140,000 and 152,000 miles from Earth. 

tatively identified as the magnetopause and the outer boundary 

4 These regions are ten- 

of the transition region respectively. 

An additional change in the character of the magnetic 
;*;$)I 

field was observed approximately between 48,000 and 60,000 

miles from Earth, well inside the magnetosphere. This change 
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tV9& magnetosphere where the magnetic field lines cavitate with 
was apparently associated with a transition from a region of the 

m- 
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the Earth to a region where the Earth's field lines are swept 

back into the magnetic wake. 

earlier by satellite particle detectors a few thousand miles 

This transition was observed 

closer to Earth. 

-more- 
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The average loca t ion  of a l l  three t r a n s i t i o n s ,  when com- 

pared with earlier measurements, i s  cons is ten t  w i t h  an out- 

ward expansion of the magnetosphere, presumably assoc ia ted  

w i t h  a lessening i n  the s t rength of the s o l a r  wind. 

magnetic data a l s o  suggest that the loca t ion  of the boundaries 

can vary rap id ly  with time and may pass a spacecraf t  severa l  

times as the spacecraf t  t r a v e l s  away from .the Earth. 

The 

Also cons is ten t  w i t h  previous data--Mariner I1 measure- 

ment i n  1962--are the  following large-scale  f e a t u r e s  of the 

in t e rp l ane ta ry  f ie ld :  

The fields a r e  s t rongly  disordered, probably caused by 

i r r e g u l a r  plasma-field emissions a t  the Sun, i n t e r a c t i n g  

clouds of slowly moving and rap id ly  moving plasma i n  space 

and i n s t a b i l i t i e s  that develop i n  the expanding s o l a r  wind. 

The in t e rp l ane ta ry  f i e l d  tends t o  l i e  in ,  o r  near,  a 

plane parallel t o  the s o l a r  equator ia l  plane on the  average, 

but  has a high p robab i l i t y  of lying out  of t h i s a a n e  du r ing  

any given measurement. 

Mariner IV t r a j e c t o r y  both a r e  roughly parallel t o  t h i s  plane.)  

(The Earth's s o l a r  o r b i t  and the 

The f i e l d  tends t o  be sp i r a l l ed  i n  planes p a r a l l e l  t o  these 

by solar ro t a t ion .  

-more - 
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There are f e a t u r e s  i n  the in t e rp l ane ta ry  f i e l d  t h a t  re- 

occur a t  periodic i n t e r v a l s  of approximately 27 days, t h e  

period of the Sun's ro t a t ion .  

for several  solar r o t a t i o n s  are probably assoc ia ted  wi th  per- 

s i s t e n t  ac t ive  regions on the  Sun. 

These f e a t u r e s  t ha t  pers is t  

HELIUM VECTOR MAGNETOMETER INSTRUMENT 

The magnetometer i s  based on the p r i n c i p l e  that the 

amount of l i g h t  t ha t  can pas8 through hel ium gas, t ha t  has been 

exc i ted  t o  a higher than normal energy l eve l ,  i s  dependent on 

t h e  angle  between the l i g h t  a x i s  and the d i r e c t i o n  of the sur-  

rounding magnetic f i e l d .  Measuring the amount of l i g h t  passed 

through the helium gives  a measurement of the magnetic f i e l d  

i n  magnitude and d i r ec t ion .  

The l i g h t  source i s  a helium lamp i n  the magnetometer. 

The l i g h t ,  coll imated and c i r c u l a r l y  polar ized,  passes through 

a c e l l  containing the exc i ted  hel ium gas  and then impinges on 

an inf ra red  d e t e c t o r  that  measures the amount of l i g h t  passed 

through the helium gas. 

The magnetometer is loca ted  on the low ga in  antenna mast 

t o  minimize t h e  e f f e c t  of the  s p a c e c r a f t ' s  magnetic f i e l d s .  

Elec t ronics  supporting the experiment are loca ted  i n  a compart- 

ment on the  spacecraf t .  

The e l ec t ron ic s  weighs s i x  pounds. 

seven watts of power. 

The magnetometer weighs 1.25 pounds. 

The experiment operates  on 
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