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A B S T R A C T  L -  

The investigation of the intensity of the magnetic field 
in the vicinity of the Moon has been investigated. During the 
observation period was measured the regular field, of which the 
intensity by modulus and components was within the following li- 
mits: T = 23-40., ; TI,  = 18-38y : TI = 12-16~. 

ana particularly TI[ of the near-lunar field and the index of 
magnetic activity on the surface of the Earth by analogy with 
the identical correlation with the intensity of interplanetary 
fields . 

A correlation h a s  been established between the intensity T 

r:o field of dipole nature and field variation according to 
a more rapiu law has been revealed, that woulu have taken place 
at nonuniform magnetization of the Moon. 

1Jo Earth's inagnetic tail was detected. The possible value 
of the magnetic tail at the distance of 60RE does not exceed 5y. 

The most reliably measured quantity TI constitutes, as an 
average 15y, which exceeds the interplanetary fields in free 
apace for the same indexes of magnetic activity. The explana- 
tion shoLld be searched for in the perturbing action of the Moon 
havinq a certain effective conduction and magnetic permeability. 
Some of the indicated questions may be refined durinq measure- 
ments on the far siue of the Moon. 

* 
* * 

* IZMERENIYA MAGNITNOGO POLYA V OKWSNOSTI LUNY NA ISKUSSTVENNOM 
SOUTNIKE LUNA-$0 . 
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Measurements of the intensity of the magnetic field in the 
vicinity of the Moon from the first artificial satellite of the 
Moon were completed during the period from 3 April to 4 May 1966. 
This was performed in the course of separate communication ses- 
sions on visible portions of the orbit with the help of a three- 
component ferrosondc magnetometer. The measurement range was of 
5 0 y  ( l y  = 10-50e) over each component, and the threshold response 
to magnetic field variation was IY. 

Spinning over a certain axis was imparted to the satellite 
during its orbital motion. According to magnetometer readings 
were determined: the intensity modulus of the total magnetic 
field vector T and of its component 
along the rotation axis T I I  and per- 
pendicularly to that axis TI. The 
error of the component T on account 
of the error in the determination of 
the zero point of the magnetometer 
and of magnetic deviation may have 
constituted * 1 O y  in its absolute value. ~ 0 ~ 4 ~  
The component TI did not depend on the 
zero shift and the magnetic deviation 
and its error constituted *2y. The 
total measurement error of the absolute 
value of the modulus of T is estimated 
to be a quantity of the order of 10,. 
The error in the determination of the Fig.1 
relative variations of the modulus of T 
is near * 5 y .  

The mean values of the scalar magnitude of the magnetic field 
T in the days of observations and the corresponding ,,ositions 
of the Ivloon relative to the line Earth-Sun are representea in the 
Fig.1. During the entire period of measurements the field ir.ten- 
sity by modulus and components was within the following limits: 
T = 23 140y, TI = 12 +16y, TII = 18 1 3 8 ~ .  In their absolut6 values 
the measured values of the field are in accord with the estimate of 
the upper field in the immediate vicinity of the Moon performed 
during the flight of the second Soviet cosmic rocket [l]. 

Analysis of the character of the magnetograms auring all the 
observation days and the field component ratios 
to establish that during the period of observation the magnetic 
field in the vicinity of the MOOn had a uniform structure and varied 
little in direction during the displacement along the orbit from 
pericenter to apocenter. 

T I I  and TI allowed 

The observed field may constitute the sum of Moon's proper 
field and of interplanetary fields of solar origin. During full- 
moon days the magnetic f i e l d  of the magnetosphere "tail" may pos- 
sibly add up to these fields [ 2 ,  3 1 .  When discussing the nature 
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and the possible sources of the observed magnetic field it is 
necessary to bear in mind the following circumstances character- 
izing the cosmic environment of the experiment: 

a) During the entire period of observations sunspots and 
magnetoactive regions on the Sun were observed only in the north- 
ern hemisphere of the Sun with prevailing southern magnetic po- 
larity in the master spot. Accordinq to the existing viewpoint 
the interplanetary magnetic field had then a radial component ori- 
ented at the Sun. 

b) During the period of magnetic field measurements on the 
satellite LUNA-10 mainly small variations of geomagnetic activity 
index were observed: K was equal to 1 t 3  and only during the 
second fullmoon period (4 May), K = 4 during the observation session. 

c) During fullmoon periods the Moon is located to the north 
of the ecliptic plane, where run the "southern" lines of force of 
the qeomagnetic field, which a l s o  are then directed at the Sun. 

A. Variability in Time of the Near-Lunar Field 

There is observed a correlation in the sign of magnetic field 
variation in the vicinity of the Moon and the index of magnetic ac- 
tivity on the surface of the Earth. This conclusion is derived at 
comparison of the modulus of T and field components TII and TI in 
the fullmoons of 5 April (T:) and 4 May (T;): TY - T; = -12~; 
Toll 
K'; - KZ 1 .  

magnetic activity on the Earth's surface and the variation of the 
near-lunar field is preserved ?lso at comparison with measurements 

T2i - Ti = - 2 y .  Correspondingly K 1  - KO = -2. 

longitudinal compGnent of the field TI , .  On 19 April TII = 18y ( K  = 2) 
on 4 May 

fields correlates with the variation of the index of magnetic activi- 
ty [ 4 ] .  It is n a t u r a l  to assume that in t h e  ohserved ~ e a r - l u ~ a r  
field these fidds constitute precisely the essential fraction. The 
sign constancy of the observed near-lunar field is 4 to 6 times great- 
er than that of interpanetary fields in free space. Such a substan- 
tial difference should be ascribed to the influence of the Moon. This 
influence may have a distinct nature. 

- TO11 = -13y TI, - T I 2  = 0; for these days AK = - 3 ( A K  = 

The accord in sign between the variation of the index K of 

during new moon on 20 April (T ) :  TI - T i  = -6v; TO,ll - ' * I 1  = -3y; 

The greatest changeability at variation of K is revealeu by the 

TI) = 38y (K = 4). 

It is well known that the intensity variation of interplanetary 
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B .  Possibility of Existence of the Moon's Proper 
Maqnetic Field 

The possibility cannot be excluded that the Moon may have had 
in the past a sufficiently intense magnetic field, while preser- 
ving at the present time at least a remnant magnetization in its 
rocks. By analogy with the Earth it may admitted in such a case 
that this magnetization is closer to the axis of rotation than to 
the equatorial plane. It may be also admitted that the Moon had no 
proper magnetic field close to the axis and that it was magnetized 
under the action of solar magnetic fields, whose htensity and sign 
differ from those of interplanetary fields at time of measurement. 
In both these cases it should be referred to the proper magnetic 
field of the Moon. 

Since the orbit of LUNA-10 was inclined at 72 '  to the Moon's 
equator, it might be expected in the first case that at displace- 
ment from pericenter to apocenter the field would vary substantial- 
ly along the direction. This was not observed during the session 
of 5 April. Besides, at dipole law the field should have varied 
at such a displacement by a factor of 1.8. In reality the field 
attenuated from 2 8 y  to 2 7 y ,  while the field vector angle with the 
axis of rotation Bvaried only by 4 ' .  

At magnetization in a direction close to Noon's equatorial 
plane, change in the field's sign should have been expected at 
variation of lunar longitude from session to session. Such a sign 
change was not observed. Therefore, observations on AMs LUNA 10 
failed to reveal the presence of a Moon's proper magnetic field of 
dipole nature and notable intensity. The significant excess of 
the near-lunar field over the intensity of interplanetary fields in 
free space may possibly be linked with field deformation by the 
Moon, having a finite conduction and a notable magnetic permeabi- 
lity of its rocks. 

In the first case the principal role must be played by the 
mechanism of magnetohydrodynamic flow af plasma and fields past 
the Moon's body. For the explanation of significant deformation 
of interplanetary fields owing to statical magnetization of lunar 
rocks, we must admit that the rocks of the lunar surface have a 
z,acjg&ic nama3.k; y b & u & w u u i i i b - y  1 t . v  ir; .. 8.5, which is little pr&&le.  

C. Field of the Earth's Magnetic Tail 

According to theoretical estimates 12, 31 ,  on the night side 
the magnetic field of the Earth may extend to ~ O O R E  (RE being the 
radius of the Earth).. The effect of the Earth's magnetosphere tail 
may be made evident by comparison of magnetometer readings during 
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the fullmoon To and new moon T periods under the condition of 
identical level of magnetic activity. As already mentioned, this 
last condition was not fulfilled and a correlation was established 
between the field intensity and the index of magnetic activity. 
Comparison of the field at; new moon 
of 20 April and the second fullmoon 
of 4 May gives T: - T' = +6Y; 

By comparison with the first fullmoon 
the differences chanqed sigrsin com- 
plete correspondence with the sign of 
the difference AK. 

T:Z - T' = +8y;  Tz2 -T* = 2 ~ .  

The mean values of the field T and 
of the components TI and TI for  three 
days near the first fullmoon, that is 
on 5, 8 ,  9 April, and near the new moon, 
i. e., on 19, 20, 21 April, do not pro- 
vide notable difference 

. 201 
T: - T* = -2y; 

!Vil - T{ = 0 ; 
TT1 - TI = -2y. 

The mean values of K -for the new moon 

t 
b-l 10 

0 

Fig/2 

days somewhat exceeded the mean K for the 
fullmoon. K O =  3 . 3 ;  K O  = ?.7. Consequently, the effect of the 
Earth's magnetospaere tail is lower than the effect of variations 
of the interplanetary field. It may be concluded that in the given 
:xperiment by direct magnetic measurements, the extension of the 
;ail of the Earth's magnetosphere to distances of 60 R is not 
established. E 

The final conclusions, in the number of five, derived from the 
present work, have been presented in the forward abstaact. 

The authoirs express their gratitude to E. I. Mogilevskiy, 
V. N. Obridko for useful discussioss and to Yu. V. Afanas'yev, 
V. P. Lyulik for the preparation of' the apparatus. 
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