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graphic axis parallel to the  Z optical direct ion and  wi th  
b the  obtuse bisectrix. The indices of refraction, 

a---- 1.468, fl---- 1.484 and  7 = 1.515 

and  the  axial angle 2 Vobs. ---- + 80 °, have been previously 
recorded (Van Tassel, 1945). 

Thanks  are due to Prof. F.  Hal la  for advice,  to Dr  
R.  J .  Gettens for providing the crystals prepared by 
Miss E.  West  and to Dr  M. Van Meerssche for Weissen- 
berg t echn ique  facilities. 
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Powder  samples of Gd2Oa form B were prepared by heat- 
ing commercial ly  available cubic Gd203 of 99.9% pur i ty  
at  1400-1500 °C. for several hours. X- ray  diffraction 
pa t te rns  were run  at  room tempera tu re  on a Norelco 
diff ractometer  using C u K a - r a d i a t i o n  and calibrating 
wi th  a silicon s tandard.  The pa t te rns  suggest tha t  Gd~O a 
form B is isomorphous wi th  the  monoclinic Sm~O a form B 
reported recent ly  by Douglass & Star i tzky  (1956) and  
invest igated in more detai l  by Cromer (1957). The ob- 
served powder  lines and their  relative peak intensities are 

Table 1. Powder pattern of monoclinic GdeO a 

hkl dealt, dobs. Irel. 

201 5"930 A 5"900 A 3 
202 3"987 3"965 4 
202 3"402 3"396 10 
111 3"158 3"155 70 
401 3"033 3"028 60 
405 2"965 2"961 100 
003 2-875 2"868 50 
310 2'822 2"820 75 
112 2"755 2"752 75 
600 2"307 2"308 10 
113 2-258 ~ 2"258 5 
312 2"253 J 
602 2.201 / 
51T 2.193 2-195 20 
510 2-187 
313 2.131 2-131 45 
313 1-914 1.915 40 
020 1-783 1.784 25 
801 1.757 1.759 10 
404 1.701 } 
712 1-698 1-700 30 

405 1.665 } 
603 1.663 1-665 20 

514 1.654 I 
022 1-648 1.651 30 
711 1-648 
115 1.571 1.571 10 
421 1.537 1-539 15 
422 1-528 1.530 20 
115 1.517 } 
802 1.517 1.518 15 
023 1-515 
60~ 1.515 
804 1"482 1.483 7 

given in Table 1. The cell dimensions as de termined by a 
least-squares me thod  are:  

a----14.061±0.013, b=3.566±0.006,  c----8.760±0-007 .~, 
fl = 100.10±0.08 °. 

Wi th  six formula units  per cell the calculated densi ty is 
8.33 g.cm. -8 which compares satisfactorily wi th  the ex- 
per imenta l  value of 8.22 g.cm. -~ de termined by pycno- 
metr ic  measurements .  

Goldschmidt,  Ulrich & Bar th  (1925) reported for 
Sm20 a and  Gd203 the two separate forms B 1 and  B 2 in 
the t empera tu re  range of the B-modification.  B a is 
described as a low symmet ry  form (presumably the now 
identified monoclinic form) whereas B 2 is supposedly a 
higher symmet ry  form which was observed in a tem- 
perature  range somewhat  below tha t  of Ba. In  order to 
check this point  a powder  sample of cubic Gd203 was 
heated  in a high t empera tu re  X- ray  camera  designed to 
fit on the Norelco diff ractometer  and pa t te rns  were 
obtained at  successively higher temperatures .  The runs 
t aken  after  six hours of heat ing at. 900 °C. and after  
addi t ional  half-hour steps at  about  1050 ° and 1200 °C. 
showed only the cubic pa t tern .  Fu r the r  heat ing of one 
hour  at  about  1400 °C. produced the monoclinic pa t te rn  
wi th  the  cubic lines still s trongly present.  The next  run 
t aken  one hour  later  at  about  1600 °C. showed only the  
monoclinic pa t tern .  These results indicate a direct  t ran-  
sition from the cubic to the monoclinic form wi thout  any  
evidence for the  existence of B 2. I t  seems likely, however,  
tha t  the impuri t ies  in the  samples invest igated and the  
dura t ion  of the heat  t r ea tmen t  affect the t ransi t ion 
characterist ics which m a y  account  for the observat ion 

0f the in termedia te  form B~ by Goldschmldt et al. (1935). 

The authors  wish to thank  Dr  D. K.  Das for the  high 
t empera tu re  runs. 
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