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T h e  fol lowing s t u d y  was  u n d e r t a k e n  w h e n  no i n f o r m a t i o n  
cou ld  be f o u n d  e i the r  on t h e  p r e p a r a t i o n  or c rys t a l  
s t r u c t u r e  of s a m a r i u m  mono-se l eno  oxide.  

R a r e  e a r t h  sesquioxides  of 99.9 ~/o or g r e a t e r  p u r i t y  were  
r e a c t e d  w i t h  H2Se gas d i lu t ed  w i t h  h y d r o g e n  a n d  h e l i u m  
a t  t e m p e r a t u r e s  v a r y i n g  b e t w e e n  900 a n d  1130 °C. 
A t t e m p t s  to  grow single c rys ta l s  b y  e x t e n d e d  h e a t i n g  
(2-4 weeks)  fai led w h e n  on ly  a s l ight  increase  in par t i c le  
size was  n o t e d  a n d  pa r t i a l  decompos i t i on  of t h e  sample  
resu l ted .  Monophas ie  samples  of Pr202Se were  a n a l y z e d  
for  se len ium b y  d i rec t  ana lys is  (obs. : 19.0 %, cale. : 19-7 %) 
a n d  b y  ox ida t ion  of t he  selenide to  t he  h e x a g o n a l  ses- 
qu iox ide  in a 10 -3 m m .  o x y g e n  pressure  (obs.: 20% Se). 
X - r a y  i n t e n s i t y  d a t a  were  o b t a i n e d  on a sample  of 

Tab le  1. Interplanar spacings and intensity values 
of La202Se 

d Value Intens i ty  
^ ^ 

Observed Calculated Observed Calculated 
hkl (A) (A) (A) (A) 
001 - -  7 . 1 3  - -  6 

002 3.58 3.56 166 138 
100 3.56 3.52 115 89 
101 3.13 3.16 1550 1616 
102 2.50 2.50 646 633 
003 2.37 2.38 139 158 
110 2.03 2.04 560 588 
103 1.97 1.97 308 260 
111 ~ 1 . 9 6  ~ 1 

004 ~ 1.78 ~ 32 
112 1.77 1.77 140 129 
200 - -  1.76 - -  14 
201 1.71 1.71 250 254 
104 1.59 1.59 120 137 
202 1.58 1.58 154 150 
113 1.55 1.54 231 239 
005 ~ 1.42 - -  10 
203 1.417 1.415 85 81 
114 1.342 1.340 76 71 
210 ~ 1.332 - -  l0 
105 1.323 1.321 93 79 
211 1.310 1.309 200 197 
204 1.255 1.253 32 59 
212 1.251 1-248 137 130 
006 ~ 1.187 - -  0 
300 1.177 1.175 83 78 
115 1.170 1.167 46 31 
213 1.164 1.162 100 77 
301 ~ 1.159 ~ 0 
106 1-128 1.125 82 73 
302 1.118 1.116 21 27 
205 1.110 1.108 46 45 
214 1.069 1.067 76 76 
303 1-055 1.053 74 70 
116 - -  1.026 - -  2 
220 1-020 1.017 91 60 
007 - -  1"018 - -  16 

La202Se w i t h  a Nore lco  d i f f r a c t o m e t e r  equ ipped  wi th  a 
p ropo r t i ona l  coun te r .  Copper  r ad i a t i on  (2~u=1"5418;  
2~1=1.54050)  was  used  exclus ive ly .  S t r u c t u r e - f a c t o r  
ca lcu la t ions  were  ca r r ied  ou t  on digi ta l  c o m p u t e r s  us ing 
I oc j L P F  2. 

T h e  ra re  e a r t h  mono-se l eno  oxides a re  i sos t ruc tu ra l  
w i th  t h e  co r r e spond ing  m o n o - t h i o  oxides  (Zachar iasen ,  
1949). T h e  space  g roup  is D~d-PSm, a n d  t h e  u n i t  cell 
wh ich  con ta ins  one molecu le  has  a se len ium a t o m  a t  
(0, 0, 0), two  m e t a l  a t o m s  a t  + (½, e _ ~, zl), whe re  z 1 = 0.29, 
a n d  two  o x y g e n  a t o m s  a t  ±(½, ~s-, Ze), w h e r e  Ze ~ 0-62. 
T h e  va lue  of z 1 is p r o b a b l y  a c c u r a t e  to  w i t h i n  ±0 .01 .  
I n  Tab le  1 t he  obse rved  a n d  ca lcu la t ed  d va lues  a n d  
re la t ive  in tens i t ies  of La20.~Se are  t a b u l a t e d .  Some  inter-  
a tomic  d i s tances  are  L a - O ,  2.42 A;  0 - O ,  2.90 /~; a n d  
LapSe,  3.08 A. 

Table  2. Lattice parameters and calculated densities of 
some rare earth mono-seleno oxides 

a (A) c (A) 0 (g .cm.-a) 
La202Se 4"070 7.124 6.32 
Pr202Se 4"009 7"031 6.72 
:Nd~OsSe 3.97 s 6.985 6.95 
SmsOsSe 3"916 6.912 7.46 
Gd202Se 3.873 6.854 7.94 
I-Io202Se 3.807 6.766 8.65 
ErsO2Se 3.7% 6.74 a 8.81 
Yb202Se 3.761 6.69~ 9.25 

Es t imated  error: (a: ±0.02), (c: ± 0.02). 

Tab le  2 lists t h e  l a t t i ce  p a r a m e t e r s  of e igh t  m e m b e r s  
of t he  ra re  e a r t h  series. A p lo t  of t h e  a a n d  c p a r a m e t e r s  
versus  t he  ionic radi i  of t h e  plus 3 ion as d e t e r m i n e d  
f r o m  the  sesquioxides  a n d  t r ich lor ides  ( T e m p l e t o n  & 
I ) auben ,  1954) yie lds  a fa i r ly  s m o o t h  curve ,  ind ica t ive  
of an  ' ionic '  t y p e  of bond ing .  Good high  angle  X - r a y  
p h o t o g r a p h s  were  o b t a i n e d  for  t h e  l a n t h a n u m ,  praseo-  
d y m i u m ,  a n d  n e o d y m i u m  c o m p o u n d s .  T h e  o thers  pro-  
d u c e d  dif fuse  lines in t he  region of 0 > 30 °. L a t t i c e  pa ra -  
m e t e r s  were  o b t a i n e d  f r o m  the  lines cons idered  m o s t  
accu ra t e .  Checks  on var ious  fi lms i nd i ca t ed  t h e  overal l  
a g r e e m e n t  was  w i th in  ± 0-02 A a n d  this  va lue  is l is ted 
as t h e  error .  

T h e  a u t h o r  wishes to  t h a n k  Prof .  P a u l  W.  Gilles of 
t he  U n i v e r s i t y  of K a n s a s  for m a k i n g  the  X - r a y  d i f f rac to-  
m e t e r  a n d  I B M  digi ta l  c o m p u t e r  ava i lab le  a n d  the  
Mich igan  S t a t e  U n i v e r s i t y  c o m p u t e r  l a b o r a t o r y  for  t he  
use of the i r  facili t ies.  
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