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The thermal d i f fus iv i ty  of 12002,85 as a function of temperature and 
i n t e r s t i t i a l  gaseous pressure was measured by the modified Angstrom method. 
In t h i s  method, thermal d i f fus iv i ty  i s  determined from the amplitude decay 
and the phase lag of a sinusoidal temperature wave transmitted through the  
sample. Sample 12002,85 i s  a rectangular parallelpiped with dimensions of 
0.33 x 1.50 x 1.60 cm. The temperature wave was propagated para1 1 el t o  the 
0.33 cm side. O n  the assumption tha t  a plane temperature wave t ravels  from 
one of the two paral lel  surfaces of the sample t o  the other ,  and i s  t o t a l l y  
ref lected and t h a t  the amplitude of the reflected wave a t  the original surface 
i s  negligibly small,  the d i f fus iv i ty  K i s  determined from the amplitude r a t i o  
A l / A o  = 2 exp(-a R) and the phase lag - $ o ) = -  B R using the re la t ion  

where T i s  the period, A. and A l  a re  the amplitudes of the temperature wave 
a t  the original and ref lec t ing  surfaces, $0 and $,, are  the phases of the 
temperature wave a t  the  original and ref lec t ing  surfaces and R i s  the distance 
between the surfaces. l 

The relat ionship (1 ) i s  valid for  a plane wave propagating in a two- 
dimensional l y  unbounded medi urn. I t  turned out tha t  the thermal di f fus iv i  ty  
determined by t h i s  relat ionship i s  dependent on the frequency of the tempera- 
tu re  wave. The experimentally determined di f fus iv i  ty  i s  larger  for  longer 
period temperature waves. This i s  due t o  d is tor t ion  of the wave form caused 
by f i n i t e  sample dimensions. To avoid the uncertainty of t h i s  e f f e c t ,  
several values fo r  the  period of the temperature wave were used. A s ingle 
datum point in Figure 1 i s  the  average of four determinations with temperature 
wave periods of 30, 40, 50 and 60 sec. Measurements were made in the tempera- 
tu re  range between 85 and 450°K with i n t e r s t i t i a l  atmospheric pressures of 1 
atm and t o r r .  

Sample 12002 i s  a porphyritic basal t .  Like other lunar basa l t ,  the 
thermal di f fus i  vi t y  of 12002 $85 decreases with temperature. However, the 
value of thermal d i f fus iv i  ty  exhibited by samele 12002,85 i s  considerably 
lower than t h a t  of Apollo 11 and 14  basalt^?^ y 5  A n  anomaly in mineral 
composition ( fo r  example, an unusually high concentration of pl agioclase) i s  
a possible cause of t h i s  smaller d i f fus iv i ty .  We plan t o  carry out a modal 
analysis on a small fragment of sample 12002,85 t o  t e s t  the hypothesis. 

I t  has been noted tha t  porous rock -samples exhibi t  a lower thermal 
d i f fus iv i ty  with reduced i n t e r s t i t i a l  gaseous pressure. ' + y 5  Our resu l t  also 
shows tha t  the d i f fus iv i ty  i s  decreased by 30% as the i n t e r s t i t i a l  atmospheric 
pressure i s  reduced from 1 atm t o  lom5 t o r r .  The variation of thermal 
d i f fus iv i ty  with i n t e r s t i t i a l  atmospheric pressure was measured a t  85", 315" 
and 450°K (Figure 2 ) .  In t h i s  measurement, the period of the temperature 
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wave was fixed a t  45 sec.  A s ing le  datum point in Figure 2 represents t he  
average of more than two determinations a t  a fixed pressure. The data show 
t h a t  a t  315" and 450°K, the change in the  thermal d i f f u s i v i t y  occurs in the  
pressure range between 1 and t o r r ,  contrasted t o  the  r e s u l t  obtained by 
Fuji i  and Osako5 who found t h a t  the  change in d i f fus iv i ty  occurs between 1 
atm and t o r r .  A t  85"K, our data  show t h a t  the  d i f fus iv i ty  decreases in 
the  pressure range between l o 2  and t o r r .  

The decrease in thermal di  f fus i  vi t y  a t  reduced i n t e r s t i t i a l  gaseous 
pressure indicates  t h a t  the  gas f i l l i n g  the  i n t e r s t i c e s  of t he  porous rock 
sample i s  act ing as  a heat t ransport ing medium. We want t o  determine whether 
conduction or convection i s  the principal mode of heat t r a n s f e r  in the  
i n t e r s t i t i a l  gas. Thermal d i f f u s i v i t y  as  a function of temperature with 1 
atm of He and Ar f i l l i n g  the i n t e r s t i c e s  of the sample i s  shown in Figure 3. 
The data with He show higher d i f f u s i v i t y  than t h a t  with Ar. Comparison with 
the  data on thermal d i f f u s i v i t y  and conductivity of gases given in Table 1 
suggests t h a t  conduction i s  the dominant mode of heat t r ans fe r  in the  
i n t e r s t i t i a l  gas. 
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T A B L E  1 

I 

k 0.22 0.43 0.62 0.79 
Air K 0.02 0.10 0.22 0.37 

Thermal conductivity k in callcm sec deg K. 
Thermal d i f f u s i v i t y  u i n  cm2/sec. 
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