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Photoelectric phenomena are known to  occur a t  the lunar surface under solar  
irradiat ion (1).  Evaluation of such effects  on the e lec t r ica l  properties of 
surface rocks has been very limited (2 ) ;  yet ,  the resul ts  available indicate 
that surface conductivity of solid samples may be increased f ive  or more orders 
of magnitude by solar  photon bombardment, The present report suggests that  con- 
ductivi ty  increments in f ines surface conductivity may be even more important. 
These resul ts  are of d i rect  relevance to  levitat ion and transport phenomena on 
the lunar surface. 

A sample of t e r r e s t r i a l  basalt  simulating Apol lo 12 f ines and described in 
(3)  was used prior  t o  measurement of actual lunar samples in order to calibrate 
the experiment; resul ts  on the l a t t e r  samples shall  be resented subsequently. 
The simulator was irradiated with vis ib le ,  infrared (IRB,and ul t raviole t  ( U V )  
sources of 235 and 365 n m  wavelength; fur ther  experimental de ta ' l s  were de- 
scribed in ( 2 ) .  Measurements were made in a vacuum of 2.0 x t o r r  a t  295°K 
and of 1.6 x 10-8 torr  a t  100°K. The surface exposed to irradiat ion was of 
3.52 cm2 ; conductivity changes were measured in a 1 mm thickness layer,al thoygh 
the overall sample thickness was of 7.6 mm. Voltage applied between measuring 
electrodes was of 500 volts. 

The response of surface conductivity to  UV (235 and 365 nm) i rradiat ion i s  
shown i n  Figure 1. Comparing th i s  response of f ines with the corresponding 
responses of lunar and t e r r e s t r i a l  solid samples ( 2 ) ,  i t  becomes apparent that  
the response in the powder does not sustain the i n i t i a l  (two orders of magni- 
tude) jump in conductivity, whereas the solid samples do sustain i t .  The di f -  
ferences in response are believed to  originate in the different  aggregation 
s t a t e  (i .e.  granular or sol id)  rather than in the di f ferent  composition of the 
powder (basal t )  and of the solid lunar sample 15498 (basal t ,  plagioclase, pyr- 
oxenes, e tc . ) ,  however no def in i t ive  statement can presently be made in th i s  
respect. 

Figure 2 shows the response of the powdered sample t o  v is ib le ,  infrared and 
ul t raviole t  sources, When a l l  sources (VIS, IR, U V )  were on fo r  a period of 
10 minutes, a surface conductivity change of seven orders of magnitude was in- 
duced in the sample. This resu l t  contrasts with the response of solid sample 
15498 which varied f ive  orders of magnitude in 22 minutes under the same i rra- 
diation conditions (2 ) .  An additional difference between the response of sol id 
and powdered samples seems to  be the apparent dominance of v is ib le  1 ight  in 
the surface conductivity of the solid sample, while infrared seems to  dominate 
the changes in the powdered sample. Straight  lines are define in the plot  of 

$1 Fiaure 2 which can also be described by the relation o = aoe- T ,  as i t  was 
( 2 1  f o r  the solid samples, The e lect r ica l  conductivity i s  a ,  t i s  the time 
and T i s  the response time of the photoconductive process. Table 1 sumnarizes 
the results  for  the lights-on period ( + T )  and the lights-off period (-T). With 
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t h e  excep t ion  o f  t h e  response f o r  v i s i b l e ,  p l u s  i n f r a r e d ,  p l u s  u l t r a v i o l e t  
(F igu re  2 )  a l l  responses show two s t r a i g h t  l i n e s  d u r i n g  the  e x c i t a t i o n  o r  de- 
e x c i t a t i o n  pe r iods  ; two r e l a x a t i o n  t imes would i n v o l v e  two species o f  charge 
c a r r i e r s  w i t h  d i f f e r e n t  m o b i l i t i e s .  N o t i c e  t h a t  f o r  the  case o f  t h e  i n f r a r e d  
response bo th  a t  100" and 295"K, we have n o t  def ined t h e  corresponding +T 
s ince  the re  i s  some amb igu i t y  i n  t h e  d e f i n i t i o n  of t h e  second s t r a i g h t  p o r t i o n .  

T A B L E  1 

RADI AT1 ON ON 0 FF 

TEMP (OK) + ~ ( s e c )  - ~ ( s e c )  
- -  

VIS + I R  + UV (235 + 365) 295 2 5 4 2 

V I S  295 15,73 8,90 

VIS 100 27,115 10,47 

I R 295 10, ? 46,56 

I R 100 13, ? 5 0 
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T I M E  ( m i n )  

Fig. 1. Surface conductivity showing 
photoelectric response to UV 
excitation of terrestr ia l  basalt 
simulating lunar fines. 

Fig.2, Surface conductivity showing 
photoelectric response to 
visible, infrared and ultra- 
vi 01 e t sources, 


