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The presence of reduced forms 0.f iron,silicon,titanium and 
aluminium in surface layers of lunar regolith particles (1,2) 
has been attributed (3,4) mainly to the effect of "solar windn, 
An attempt was made to evaluate the degree of reduction of the 
elements within individual regolith particles using electron 
Auger spectroscopy (EAS). 

3 individual grains of monoclinic pyroxene and 2 ilmenitea 
with natural surface were studied using spec.trometer "VarianW 
(energy resolution 0,6%). The particles 0.2-0,3 mm in siee were 
taken from the drill core of the automatic station wLuna-24w in 
depth range of 1,76-1,92 m, For the analysis of internal zones 
of the minerals nsplita-offn were prepared from the same sample. 
The estimate of ion bombardment-induced winatrumentalw efiect 
of reduction (5) and optimal regimes of dispersion were choosed 
uaing terrestrial analogues of lunar minerals lacking the redu- 
ced forms. 

Various oxides of imci (~e+~,l?e+~), titanium ( ~ i + ~ , ~ i + ~ )  
and 4-valent silicon ( Si ) are present at the natural surfacea 
of the grains studied. At the aplitted aurface of one pyroxene 
grain reduced forms of elements were not found. Reduced iron is 
detected in aome spots at the freahly splitted surface$ of ilme- 
nite particles (fig.la). In the erne spots reduced Ti is re- 
giatered (the amplitude of low-energy shoulder of Auger transi- 
tion of titanium here is two times lower a8 compared to the 
same peak in terrestrial ilmenite (fig,2a). Completely reduced 
forms of iron are found in inner zones of lunar ilmenite 
grains produced by ionic displasion (fig.lb). In deeper parts 
of the particles (0,7-0,8 m) the number of spots with reduced 
iron is more than in the subsurface layer, Since spectra of 
theae sites lack the "oxidew peak, concentration of reduced 
iron, obviously, far exceeds ninatrwnentaln effect.Concentra- 
tion of ions of TiT3 also considerably exceeds win~trumentaln 
effect (fig.2b). 

In the course of dispersion of a lunar pyroxene grain in 
several areas containing small amounts of reduced iron and ti- 
tanium ( ~ i ~ + , ~ i ~ + )  an Auger - peak was been detected in the 
spectrum of silicon having energy of 92 eV corresponding to siO, 
its amplitude varing from layer to layer. Two other pyroxene 
grains where iron and titanium were not detected also lack siO. 
Layer - by - layer analysis of a splitted lunar pyroxene reve- 
als si0 with the concentration of 1520% in one site of eight 
analysed at the depth of 0 , 4 y m  and at depth of 0,7ym also in 
one site, 

Internal zones of a mall clast of green volcanic lunar 
glass was studied using IIPhysical Electronicsw Auger-spectrome- 
ter PHJ-545. 
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Discrepancy is revealed between the ob'served oxygen and 
its mount necessary for complete oxidation of the components 
revealed by the analysis. 

The presence and non-exponential distribution of the re- 
duced forms in internal zones of lunar magmatic particles most 
likely are due to reductive properties of lunar magmatic matter. 
In such a case conditions for partial reduction of some (not 
all) elements have already existed in melt (green volcanic 
glass). 
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w S p e c t r a  of c h a r a c t e r i e t i c a l  
u g e r  t r a n s i t i o n s  of i r o n  ( Y  VV- 

Auger  t r a n s i t i o n )  i n  l u n a r  i ? h d n i t e  
s ampla s .  
a .Spect rum d e t e c t e d  a t  t h e  s p l i t t e d  

s u r f a c e  of i 1 m e n i t e ; a r r o w s  1 and 
2  show p o s i t i o n  of peaks  f o r  
r e 3 +  end Pe2+  r a s p a c t i v e l y  . 

b.3pect rum of  comple t e ly  r educed  
i r o n  d e t e c t e d  a t  t h e  s p l i t t e d  
s u r f a c e  a n d  i n s i d e  t h e  i l m e n i t e .  

P ig .2 .  Ypec t r a  of 
Auger t r a n s i t i o n  of 
t i t a n i u m  (S-416eV). 
a.  Spect rum a t  t h e  

s p l i t t e d  s u r f a c e .  
b. Spect rum i n  i n t e -  

r i o r  zones  of i lme-  
n i t e  and pyroxene.  

Y* 
Auger s p e c t m m  

i c o n  i n  pyroxe-  
ne. 
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