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O f  l a t e  new r e s u l t s  have been appea r ing  which show t h a t  
t h e  su-r face  m a t e r i a l  o f  many a s t e r o i d s  of t h e  M-type ( t h e y  in -  
c l u d e  a l s o  110 L i d i a )  c o n t a i n s  , a l o n g  w i t h  m e t a l s p a  c o n s i d e r a b l e  
s i l i c a t e ' c o m p o n e n t  /I/. 

Fig .  I g i v e s  ( I ,  2)  r e f l e c t i o n  s p e c t r a  of 110 L i d i a  i n  
t h e  s p e c t r a l  r a n g e  of  0.34 t o  0.76 mcm, as w e l l  as t h e  r e f l e c -  
t i o n  spectrum of t h e  

gJ-atf Or? 
13 krn i n  s i z e  i n  t h e  c e n t r e  o f  

2he l u n a r  mare c r a t e r  P l a t o  denoted by 3). S p e c t r a l  d a t a  I 
and 3 a r e  o b t a i n e d  by us  on a 60-cm r e f l e c t o r  i n s t a l l e d  i n  t h e  
Crimea by  means of  a sgec t rophotometer  of a scann ing  t y p e  ope-, 
~zting i n  t h e  node of t h e  coun t ing  of  photons  v i i th  s p e c t r a l  re- 
s o l u t i o n  of  abou t  $8 2 ( spec t rum 1 i s  o b t a i n e d  on September 
14/15, 1989 at  1 1 C  L i d i a ' s  phase  ang le  +LC. 5 w i t h  t h e  f i x i n g  t o  
t h e  star 10 Tau; spectrum 3 i g  o b t a i n e d  on A U ~ U S ~  17/18, 1989 
a t  t h e  l o o n ' s  phase  a n g l e  +11. 4 w i t h  t h e  f i x i n g  t o  d &). For  
t h e  s ake  of  comparison Fig, I shows 1 1 G  L i d i a 1 s  r e f l e c t i o n  spec- 
trum normal ized  on t h e  n a v e l e n g t h  0,56 mcm. The spectrum was 
o b t a i n e d  e a r l i e r  by American a u t h o r s  (2) and i t  i s  combined 
w i t h  our  s2ectrum on 0.56 ncm / 2 / .  

Yi th  t h e  g e n e r a l  s u f f i c i e n t l y  good agreement of t h e  r e l a -  
t i v e  v a r i a t i o n  o f  s p e c t r a l  cu rves  I and 2 and comparable photo- 
m e t r i c  accu racy  (at  l e a s t  around t h e  n i d d l e  o f  t h e  v i s i b l e  
r ange )  due t o  a h i g h e r  (by 4-5 t i m e s )  s g e c t r a l  r e s o l u t i o n  we 
a p p a r e n t l y  have r e v e a l e d  some a d d i t i o n a l  s p e c t r a l  f e a t u r e s  o f  
t h e  s u r f a c e  m a t e r i a l  o f  I 1 0  L i d i a ,  

It seems t h a t  t h e  v e r s i o n  o f  t h e  s i m p l e s t  e x p l a n a t i o n  of 
t h e  p resence  o f  a l n o s t  a11 f a i n t  a b s o r p t i o n  bands i n  t h e  r e -  
f l e c t i o n  spectrum o f  110 L i d i a  i s  based  on t h e  $$sumpti0 abou t  
t h e  predominance o f  such  chromophore i o n s  as Fe  and Fey' i n  
i t s  s u r f a c e  l a y e r .  I n  p a r t i c u l a r ,  a ve ry  weak a b s o r p t i o n  band 
f o r  0.43 mcm a p p a ~ e n t  o r i g ' n a t e s  ' i n  c a s e  of  t h e  i n t e r v a l e n t  

e  t r a n s f e r  of  Fe3g--tFeg+ /3/. Absorpt ion bands f o r  0.47 
k : r y t h i s  f e a t u r e  t a k e s  p l a c e  on ly  on curve  1, Tig.  1) and f o r  
0.51 mcm can b e  caused by e l e c t r o n  t r a n s i ~ i o n s  f o r  i dden  zs r e -  
g a r d s  t h e  s p i n  i n  t h e  c r y s t a l  f i e l d  i n  Fes+ and Fe2+ i o n s ,  r e -  
s p e c t i v e l y  /4, 6 / ,  Zhese t r a n s i t i o n s  become n o r e  i n t e n s i v e  i n  
c a s e  of t h e  c o n s i d e r a b l e  v i o l a t i o n  o f  t h e  c r ~ s t a l  l a t t i c e  o f  
s i l i c a t e s  which i s  q u i t e  p robab le  i n  t h e s e  c o n d i t i o n s .  Absorp- 
t i o n  bands  f o r  0.58 and 0.63 mcm can a l s o  b e  e x  l a i n e d  by %he 
a c t i o n  o f  t h e  i n t e r v a l e n t  charge t r a n s f e r  of F e ? + - i F e ~ ~ .  The 
s i g n s  of t h e  p re sence  of t h e  a b s o r p t i o n  band on 0.80 m c m  ex- 
p l a i n e d  by t h e  a c t i o n  of  t h e  same mechanism of t h e  charge  trans-- 
r 'er ' /4/ ( s ee  F ig .  I, curves  I and 2) p o s s i b l y  coa f i rm  t r ~ e  lat- 
t e r ,  The e f f e c t  of e l e c t r o n  t r r n s i t i o n s  which are fo rb idden  as 
r e g a r d 3  t h e  ' s o i n  i n  t h e  i o n  ~ e 3 +  m a n i f e s t s  i t s e l f  a p p a r e n t l y  * 

near  0.65-0.67 mcm (cu rve  I).  .And ' f i n a l l y  t h e  n o t i c e a b l e  absorg- 
t i o n  band (about  1 0  5 )  c l o s e  t o  0.36 t o  0.40 mcrn can be a s i g n  
of t h e  p a r t l y  shaped a b s o r p t i o n  edge d u r i n g  t h e  charge  t r a n s -  
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f e r  oxygen-metal t y 2 i c a l  o f  u a t e r i a l  of  s i l i c a e e  composi t ion.  
Phe n e a r l y  e x a c t  co inc idence  of t h e  nean inclinations of  

r e f l e c t i o n  s p e c t r a  i n  a b s o l u t e  u n i t s  a t  c l o s e  phase  a n ~ l e s  o f  
t h i s  a s t e r o i d  and t h e  F l a t o  c r a t e r  on t h e  2Joon ( F i g .  1, curve  
3 )  i s  p o b a b l y  a n  i n d i r e c t  c o ~ ~ f i r m a t i o n  of t h e  c o n s i d e r a b l e  
n o r t i o n  of t h e  s i l i c a t e  coriponent on t h e  s u r f a c e  o f  113 L i d i a .  
as known from expe r i ence  of t h e  t h e o r e t i c a l  and e r p e r i ~ i e n t a l  
s t u d i e s  o f  l u n a r  samples  /5/, t h e  ove r s11  i n c l i n a t i o n  of  l u n a r  
r e f l e c k i o n  s p e c t r a  i n  t h e  v i s i b l e  r e g i o n  i s  s h z ~ e d  by t h e  
o f  t h e  u l t r a v i o l e t  a b s o r p t i o n  band s h i c h  o r i g i n a t e s  d u r i n g  t h e  
charge  t r a n s f e r  oxygen -metal .  The i n t e n s i t y  o f  t h e  band de- 
pends mainly on che t o t a l  amount o f  i o n s  of  t r a n s i t i o n a l  me- 
ta l s  i n  s i l i c a t e  m a t e r i a l  and on t h e  e x t e n t  of t h e  v i o l a t i o n  
o f  i t s  c r y s t a l  l a t t i c e ,  The r e f l e c t i o n  spec t rum of  She F l a t o  
c r a t e r  i s  p r a c t i c a l l y  devoid  of a b s o r p t i o n  f e a t u r e s  (excep t  fear 
t h e  v e r y  weak d e p r e s s i o n  p o s i t i o n  i n  F ig .  1 i s  d e s i ~ n a t e d  
by  t h e  arrow) main ly  due t o  low a lbedo  and,  hence,  t h e  i n s i ~ n i -  
f i c a n t  c o n t r i b u k i o n  t o  t h e  r e f l e c t e d  l i g h t  f l o w  o f  t h e  conpo- 
n e n t  which passed  t h r o u g h  t h e  m a t e r i a l  slnd w h i c h  c a r r i e s  che- 
mica l  and m i n e r a l o g i c a l  i n fo rma t ion .  As shown by our  s t u d i e s ,  
weak a b s o r p t i o n  bands  /7/ can  o r i ~ i n a t e  i n  r e f l e c t i o n  s p e c t r a  
o f  even dark l u n a r  f o r u a t i o n s  o f  che mare t y p e  i n  c a s e  of  t h e  
enhanced t i t a n i u m  c o n t e n t  on t h o s e  wavelengths  v!hi h a r e  e v '  
d e n t l y  t y p i c a l  o f  t h e  s p e c t r a l  s i g n s  of  i o n s  o f  Fe5+ and Fe 3: 
f o r  110 L i d i a ,  I n  c o n d i t i o n s  o f  t h e  extreme loiu c o n t e n t  o f  no- 
l e c u l a r  oxygen-on t h e  Noonts s u r f a c e  t h e  p re sence  of i r o n  i n  
t h e  form o f  Pe3' i s  p r a c t i c a l l y  exc lude  t h e r  and the  d i s p l a y  9+ Ti3+ and 5!i4+ i o n s  o f  t h e  s p e c t r a l  p r o p e r t i e s  u a i n l y  of Fe , 
i s  p o s s i b l e  / 6 / .  

Thus, t h e  s p e c t r a l  p r o p e r t i e s  o f  11C L i d i a  t h e  d e t e c t i o n  
of which i s  c o n t r i b u t e d  t o  by i$s h igh  r e f l e c t i v i t y  seem t o  
t e s t i f y  t o  t h e  p r e s e n c e  of t h e  c o n s i d e r a b l e  p o r t i o n  o f  s i l i c a t e  
m i n e r a l s  ( o l i v i n e ,  pyroxene,  e t c , )  and t b e i r  o x i d i z e d  forms i n  
s u r f a c e  l a y e r s .  
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