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Magnetic properties of nine Apollo 14 lunar samples (2 fines, 2 crystal- 
line rocks and 5 fragmented rocks) have been examined. The results of 
measurements are summarized in the following tables, where the notations of 
magnetic parameters are as follows: (xo) initial magnetic susceptibility; 
(x,) paramagnetic susceptibility; ( I ~ )  saturation magnetization; (I~) 

- 

saturation remanent magnetization; (Hc) coercive force; (I-IRCL remanence 

coercive force; (I,) natural remanent magnetication (NRM); (H ) AF-demagne- 
N 0 

tization field to reduce NRM to e-' of its initial value; (w) AF-demagne- 
tization field to result in a deviation larger than lo0 in angle of the 
remaining magnetization from its initial NRM direction; ( 0 )  Curie temperature; 
(b) coefficient of acquisition of isothermal remanent magnetization (IRM), 
where b = (1RM)/H2. The types of viscous remanent magnetization (vRM) are 
defined in such a way that the viscous component is much smaller than the 
stable component in Type I while the viscous component is considerably larger 
than the stable one in Type 11. All magnetic parameters in the tables are 
determined at 30O0K. (see Refs. 1, 2 and 3.) 

Some special points noticeable in the tables are as follows: 
(a) Intense NRM: A crystalline rock, No. 14053, has an unusually intense NRM 
whose intensity amounts to 2 x 10-3 emu/gm. The intensity of I of this 
sample also is unusually large for a lunar crystalline rock, inaicating a 
metallic iron content of about 1%. 
(b) Two types of viscous maqnetic characteristics: Those samples of Type I1 
VRM characteristics contain a considerable amount of very fine ggrains (about 
102~0 in mean diameter of metallic irons which behave superparamagnetically at 
room temperature. The superparamagnetic component is blocked at 50K. The 
Type I1 samples are mostly fines or fragmented rocks. In Type I samples, the 
magnetization is carried mostly by stable ferromagnetic particles. Most 
crystalline rocks belong to this category. (see Ref. 4.) 
(c) FeNi alloy particles: The bulk of the native irons in three samples 
(14301, 14303, and 14311) are indentified as kamacite containing 3 " 8% Ni. 
The ferromagnetic component in the other samples are almost pure metallic 
irons. Petrographic examination, electron probe measurements and ~5ssbauer 
analysis are in progress with the goal of developing a quantitative relation- 
ship between mineral content and magnetic characteristics. 
(d) Thermal Demaqnetization of 14053: Thermal demagnetization of the NRM of 
14053 showed a remarkable decrease in the low blocking temperature range so 
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Table 1: Magnetic Properties of Fine Samples 

Magnetic 14259 14161 14161 (selected coarse grains) 
Parameter (fines) -1 - 2 - 3 -4 -7 

2 Unspecified units are emu/gm for x and I, Oe for H and emu/(gm Oe ) for b. 

that by 350'~ the NRM had decreased to less than 1/10 of the initial value. 
Preliminary results of thermal demagnetization of weak field TFUvl (1000 Y) 
showed somewhat similar behavior which may have important implications re- 
garding the ancient lunar field. (see Ref. 4) 
(e) NRM and its stability: NRM of 14063 is particularly stable agains-& the 
AF-demagnetization. NRM of 14308 has the direction in situ of D = 5.6 west- 
ward from the North and I = 39.5 downward from the horizontal plane, which 
does not agree with the direction of the magnetic field measured at the 
Apollo 14 landing site. 
(f) Masnetic properties of coarse fines, 14161: Although coarse fines, 14161, 
have a reasonable intense value of I (about 1 emu/gm) as a whole, I values 
of individual grains are much divers;, while ya values are the 
same in all individual grains. 
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Table 2: Magnetic properties of Rock samples 

Magnetic 
Parameter 14047 14053 14301* 14303* 14310 14311* 14063 

xo x 10 3 8.01 2.24 0.93 0.69 0 25 0 46 - 

VRM (11) (1) (11) (1) - (1) (1 

Native irons in samples with (*) are kamacites. 
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