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e x p e r i m e n t s  essent ia l ly  conf i rm the  resu l t s  of o ther  a u t h o r s  
on t he  p o l y m o r p h i s m  of Y2Si207 and  provide  new crys ta l  
d a t a  on  t he  c~-phase and  a comple te  set  of cell d a t a  for all 
4 po lymorph ic  forms,  based  on c o n s t a n t  e x p e r i m e n t a l  con-  
di t ions.  Crys ta l  d a t a  g iven  so far  are incomple te  and  sca t t e red  
t h r o u g h o u t  t he  l i tera ture .  
Samples  of t he  4 p o l y m o r p h s  of Y2Si207 were prepared b y  
solid s t a t e  reac t ion  of t h e  oxides a t  t e m p e r a t u r e s  of 1000- -  
1760 ~ in air. The  s t a r t i ng  ma te r i a l  was  purif ied k iese lguhr  
(99.92%, s t r uc tu r a l l y  h i gh  cristobali te)  and  C- type  Y203 
(99-9%)- The  chemica l  compos i t ion  of t he  disi l icate was  con-  
f i rmed by  a microprobe  s tudy .  An  inves t iga t ion  of t he  
t r ans i t i on  t e m p e r a t u r e s  of t he  4 phases  in a " M e t t l e r  T h e r m o -  
a n a l y z e r "  u n d e r  var ious  condi t ions  a sce r t a ined  t he  t ype  of 
f i rs t -order  t r ans i t i on  for all of t hem.  No D T A  signal  was 
observed  wi th  t he  20 ~V full-scale sens i t iv i ty  of P t R h  10/Pt  
the rmocouple .  Ba sed  on s tepwise  h e a t i n g  e x p e r i m e n t s  
(25 ~  t he  following t r ans i t i on  t e m p e r a t u r e s  were 
ob ta ined  : 

1 t 90 • 50 ~ C 
c~-Y2Si~O 7 > /~-Y2Si20~ 

t350 ~ 3O~ t580-I- 30~ 
> 7-YzSi207 . " d-Y2Si2OT. 

The  c o m p o u n d  mel t s  i ncong ruen t l y  a t  17904-50  ~ Single 
c rys ta ls  of up  to 0.2 m m  of fl-, y-, c~-Y2Si207 were g rown w i t h o u t  
a n y  f lux  by  s in te r ing  t he  c o m p o u n d  a t  su i tab le  t empe ra tu r e s .  
Space g roups  of these  c rys ta l s  were r ede t e rmi ned  f rom Mo Kct 
precess ion pho tog raphs .  Cell d imens ions  were ref ined on base  
of G u i n i e r - F e K a l P O W d e r  da ta .  ct-Y2Si207 was  found  to be iso- 
s t r uc tu r a l  w i th  t he  low form of (Eu, Od, Tb,  Dy, Ho, Er)2Si2OT, 
wh ich  is triclinic in t e r m s  of single c rys ta l  work  [7]- c~-Y2SieO7 
was  of ten  observed  accompan i ed  by  t he  o ther  phases  and  
YiS iO 5 + SiO 2. The  pure  phase ,  however ,  was easi ly ob ta ined  
by  a d m i x i n g  of a b o u t  5% i sos t rue tu ra l  Dy2Si20 v. 

The author thanks Pro/essor Laves /or his interest in this work, 
Owens-Illinois, Inc., Toledo, ~or /inancial support and the 
Sti/tung Volkswagenwerk /or the use o/a thermobalanee. 
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O n  t h e  D o m a i n s  o f  A n o r t h i t e  

M. CZANK, F. LAVES a n d  H. SCHULZ 

I n s t i t u t  fa r  Kr i s ta l lograph ie  n n d  Pe t rog raph ie  
E T H ,  Zi~rich (Switzerland) 

Single c rys ta l  p h o t o g r a p h s  of anor th i t e  show two t ypes  of 
s u p e r s t r u c t u r e  ref lect ions Lf], b-reflections (h + k - - 2 n  + 1, 
1 = 2 n  + 1) and  c-reflections (h + k + l = 2 n  + f) in add i t ion  
to t he  main- re f lec t ions  (a-reflections, h @ k = 2n,  l = 2n).  
The  i n t e n s i t y  shows t e m p e r a t u r e  dependence :  1 ) a -  and  b- 
ref lect ions increase  a n d  decrease d i f ferent ly  in i n t ens i t y  up  
to t he  me l t ing  point .  S t rong  changes  in i n t ens i t y  a t  a b o u t  
230 ~ po in t  to a s t r uc t u r a l  t r a n s f o r m a t i o n  of h igher  order  
(cf. Fig. f). --  2) T he  i n t ens i t y  of t he  c-reflections decreases  
wi th  increas ing  t e m p e r a t u r e  unde r  s i m u l t a n e o u s  increase  of 
diffuseness .  I t  was  earlier e s t i ma t ed  on precess ion pho to-  
g raphs  t h a t  thei r  i n t ens i t y  is a l mos t  zero a t  230 ~ and  zero 
a t  400 ~ [2]. This  would  h a v e  m e a n t  t he  s t r uc t u r e  becomes  
" b o d y - c e n t e r e d "  a t  400 ~ --  3) This  is in con t r a s t  to our  
new m e a s u r e m e n t s  on a single c rys ta l  d i f f rac tomete r  wh ich  
p roved  t h a t  some  of t he  s t ronges t  c-reflections can  be ob- 
se rved  up  to iS00 ~ (cf. Fig. 1). Thei r  in tegra l  i n t ens i t y  I 
shows  as a func t ion  of t he  t e m p e r a t u r e  T:  dSI/dTS=o a t  
T 1 = t10  ~ a n d  T~ = 230 ~ 
N M R - m e a s u r e m e n t s  a t  d i f ferent  t e m p e r a t u r e s  showed  t he  
following resu l t s  [3]: 4) 8 d i f ferent  APpos i t ions  ex is t  below 
220 ~ 4 di f ferent  M-pos i t ions  above  250 ~ - -  5) I n  t he  t em-  
pe r a tu r e  r ange  220 2 5 0 ~  no specific posi t ions  can  be  
observed.  
F r o m  these  resu l t s  we draw t he  following conclus ions :  a) Big 
single c rys ta ls  (larger t h a n  appr .  1000 •) w i th  p r imi t ive  

-3 

(0 4 g) 

34 ~' - ( o i ~ )  

(04,6)  

-3  
C.R.xIO 

"1.5 

"1,0 

"0,5 

. . . .  560 . . . .  1 0 ' 0 0  . . . .  1 5 ' 0 0  ' ~ C ]  

Fig. t. Temperature dependence of an a-, b- and c-reflection. The 
ordinate on the left side belongs to the a-, c-reflections, the ordinate 
on the right side to the b-reflection. The marked errors are equal to 
three times the s tandard deviation of the counting statistics. 

s t r uc tu r e  exis t  a t  r oom t empe ra tu r e .  If  t he  o r ien ta t ion  of t h e  
doma ins  is re la ted  to a p roper  coord ina te  sys tem,  t he  zero- 
po in t  of t he  p r imi t ive  cells of a doma in  can  h a v e  t he  coordi- 
na t e s  0 0 0  (domains  A), or 1/2 1/2 t /2  (domains  B). --  b) W i t h  
increas ing  t e m p e r a t u r e  B - d o m a i n s  arise in A - d o m a i n s  an d  
vice versa.  The  i n t ens i t y  d iminu t i on  of t he  c-reflections is a 
func t ion  of t he  n u m b e r  of t he  d o m a i n s  A and  B or of t h e  
rat io  A/B-boundaries to t he  v o l u m e  of t he  domains .  --  
c) The  t r a n s f o r m a t i o n  p r imi t ive  to body-cen te r ed  s t a r t s  a t  
t f0  ~ a n d  is nea r ly  f in ished a t  230 ~ (A t ru ly  bodycen te red  
s t r uc tu r e  is on ly  app roached  wi th  r is ing t e m p e r a t u r e  b u t  
does no t  ex is t  below the  me l t ing  po in t  t 540 ~ 
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N e u t r o n e n b e u g u n g s u n t e r s u c h u n g  der  A t o m -  

v e r t e i l u n g  v o n  M g 1 7 A l t 2  

PENELOPE SCHOBINGER-PAPAMANTELLOS und  PETER FISCHER 

I n s t i t u t  fflr Kr i s ta l lographie  u n d  Pe t rog raph ie  der  E T H ,  
Zfirich, u n d  Delega t ion  AF,  E idgen6ss i sches  I n s t i t u t  
fiir Reak to r fo r schung ,  Wfl ren l ingen/Schweiz  

Die im mi t t l e r en  Bereich des t echn i sch  so b e d e u t s a m e n  
A1-Mg-Sys t ems  au f t r e t ende  in te rmeta l l i sche  Phase  MglTAll2 [1 ] 
is t  yon  Interesse ,  weil sie b isher  die einzige, keine IJbergangs-  
meta l le  e n t h a l t e n d e  V e r b i n d u n g  ist, die im ~-Mn-Typ,  d . h .  
kub i sch  m i t  der R a u m g r u p p e  I43m u n d  mi t  58 A t o m e n  in 
der E lementa rze l l e  kristall isiert .  D u r c h  R 6 n t g e n u n t e r s u c h u n -  
hen k o n n t e n  keine Aufschli~sse fiber die A t o m v e r t e i l u n g  auf  die 
4 P u n k t l a g e n  dieser S t r u k t u r  e rha l t en  werden,  da  beide 
A t o m a r t e n  p r ak t i s ch  dasselbe  S t r e u v e r m 6 g e n  besi tzen.  Laves  
u. Mitarb.  [f] h a b e n  auf  G r u n d  s t r u k t u r c h e m i s c h e r  (Sber- 
l egungen  eine geordnete  S t r u k t u r  vorgeschlagen.  
D a n k  den  ziemlich un te r sch ied l i chen  Neu t ro l l ens t r euampl i -  
t u d e n  - -  0,52)4 10 -12 cm yon  Mg u n d  0,35 • f0  -12 cm yon  A1 - -  
k o n n t e n  diese Model lvors te l lungen  du rch  N e u t r o n e n b e u g u n g s -  
u n t e r s u c h u n g e n  geprt i f t  werden.  
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Die M e s s u n g e n  w u r d e n  an  einer polykr is ta l l inen ,  zy l indr i schen  
Probe  der  Z u s a m m e n s e t z u n g  MglTAll~ m i t  der  G i t t e r k o n s t a n t e  
a =  10,5438 ~* auf  d e m  Zwe ik re i s -Neu t ronend i f f r ak tome te r  
a m  R e a k t o r  D I O R I T  in Wi i ren l ingen  durchgef i ihr t .  Als 
M o n o e h r o m a t o r  d ien te  AI (3 t l ) ,die Wel len lgnge  be t rug  t, 106 ~,  
u n d  es wurde  bis zu 2 T h e t a  = 62 ~ gemessen .  
Aus  den  44 b e o b a c h t e t e n  Intensi t~i ten w u r d e n  i n s g e s a m t  
10 P a r a m e t e r  ( 5 0 r t s p a r a m e t e r ,  4 S t r e u a m p l i t u d e n  u n d  t iso- 
t rope r  T e m p e r a t u r f a k t o r )  verfeiner t .  Das  ve rwende te  Pro-  
g r a m m  n a c h  der  Methode  der k le ins ten  Q u a d r a t e  [2] ge- 
s t a t t e t e  es, f iber lappende u n d  z u s a m m e n f a l l e n d e  Reflexe zu 
ve rwenden ,  d . h .  die b e r e c h n e t e n  In tens i t i i t en  b e r u h e n  auf  
d e m  Q u a d r a t  des S t r u k t u r f a k t o r b e t r a g e s  u n d  e n t h a l t e n  den  
L o r e n t z - F a k t o r  u n d  die Pu lvermul t ip l i z i tg t .  

Der  e rha l t ene  gewich te te  R-Wer t ,  def inier t  als 

E ber, i)] / E  (WYbeob)o~ 

mi t  w ~ -  1/A Ybeob b e t r g g t  0,063. 
Die endgi i l t igen P a r a m e t e r w e r t e  s ind  ffir: 

b • 10 -12 cm 

2 M g  I in 2(a) :  0 ,5274-0 ,064  

8 Mgl i  in 8 (c) : 
x = y - -  z = 0, 3240 :~ 0,0015 0,507 + 0,032 

24 Mgni in 24 (g) : 
x = y = 0,3582 4- 0,0008, 0,524 ~2 0 ,0 t2  
z = O,O393 • 0 ,00t4  

24 A1 in 24 (g) : 
x = y = 0,0954 4- 0,0014, 0,343 4- 0,009 
z = 0,2725 -~ 0 ,00 t9  

Der  mi t t l e re  T e m p e r a t u r f a k t o r  is t  (t ,33 4 -0 , t 29 ) Jk  u n d  der  
Ska len fak to r  1,509. Die L a g e p a r a m e t e r  weichen  bis -4- 0,005 
v o n d e r  e - M n - S t r u k t u r  ab  [31. Aus  den  ve r fe ine r ten  A t o m -  
f o r m f a k t o r e n  geh t  hervor ,  dab  die 24 A l u m i n i u m a t o m e  t a t -  
sgchl ich  die y o n  Laves  u. Mitarb.  vo rgesch lagenen  P u n k t l a g e n  
24(g) e i nnehmen ,  so dab  die S t r u k t u r  als v o l l k o m m e n  ge- 
o rdne t  zu b e t r a c h t e n  ist. 
D a r a u s  k a n n  v e r m u t e t  werden,  dab  bei dieser P hase  die A t o m -  
ve r te i lung  wesent l ich  du rch  die A t o m r a d i e n  b e s t i m m t  ist. 

Pro/. F. Laves und Pro/. A. Niggli danken wir /iir die An-  
regung zu dieser Arbeit und Pro/. W. Hgilg /#r die Fdrderung 
der Zusammenarbeit. Eben/alls sei Dr. E. Kaldis bestens da/iir 
gedankt, daft er die Beniitzung der [iir die synthetische Arbeit 
er/orderlichen Einrichtungen ermSglichte. 
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Hochtemperatur-Lanthanborat 
ein neue r  A [ X O a ] - S t r u k t u r t y  p 

R. 136HLHOFF, H. U. 13AMBAUg~ u n d  W. HOFF~aANN 

I n s t i t u t  fiir Mineralogie der  Univers i t / i t  M~ns te r  

Von [1- -3]  wurde  die H o c h t e m p e r a t u r f o r m  des  L a B O  a be- 
schr ieben  ( U m w a n d l u n g s t e m p e r a t u r ,  d-Werte ,  op t i sche  Daten) .  
D u r c h  Schmelzkr i s ta l l i sa t ion  bei 1660 ~ u n d  Absch recken  
k o n n t e n  j e t z t  von  d iesem t I -La130 a farblose,  monokl ine ,  n a c h  
{20 t}  p lg t t chen f6 rmi ge  Kris ta l le  ffir die S t r u k t u r b e s t i m m u n g  
gewonnen  werden.  Spa l tba rke i t :  {20T} vv,  {2t  T} d;  R a u m -  
g ruppe :  P21/m; G i t t e r k o n s t a n t e n  aus  G u i n i e r - A u f n a h m e n  
ver fe iner t :  a ~ 6,348 Jk, b = 5,084 Jk, c = 4 , t86  ~,  /3 = 107,89~ 
Dich te :  Dpykn = 5,06 g cm-a;  Z = 2. I n t e n s i t g t s m e s s u n g :  663 
yon  Nul l  ve rsch iedene  Ref lexe  w u r d e n  p h o t o m e t r i s c h  aus  
in tegr ie r ten  W e i s s e n b e r g - A u f n a h m e n  mi t  b als D r e h a c h s e  ge- 
messen .  Die S t r u k t u r  wurde  m i t  d re id imens iona len  P a t t e r s o n -  
u n d  F o u r i e r s y n t h e s e n  gel6st.  I n  der Tabel le  s ind  die A t o m -  
p a r a m e t e r  nach  Ver fe ine rung  mi t  i so t ropen  T e m p e r a t u r -  
f ak to ren  bis au f  R ~  11,8% zusammenges t e l l t .  E in  merk-  
l icher Absorp t ionse inf luB wurde  n ich t  korrigiert .  

1o Naturwissenschaften 1970 

Tabelle.  Atomparameter yon Hochtemperatur-LaBO 3 

A t o m  ;v y z 

La  0,776 0,250 0,620 
B 0,257 0,250 0,002 
O( t )  0,380 0,250 0 ,3 t9  
0(2)  0 , t74  0,020 0,839 

Sechs isolierte, p l ana re  [BOa]-Gruppen  u m g e b e n  La  m i t  9er 
Saue r s to f fkoord ina t ion  (Fig. 1). D a r a u s  lassen  sich e infache  
V e r w a n d t s c h a f t s b e z i e h u n g e n  zur  T i e f t e m p e r a t u r m o d i f i k a t i o n  
des L a B O  a (Aragoni t -Typ)  herlei ten.  

/2 # -~  
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Fig. 1. Die Struktur des Hoehtempera tur -LaBQ 

Eine  ausff ihr l iche Ver6f fen t l i chung  ist  in der Zei t schr i f t  ffir 
Kr i s t a l lograph ie  vorgesehen .  
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Die Kristallstruktur des La[BaO6] 
ein neue r  Ke t ten-13ora t -Typ  

J. ST. YSKE~ u n d  \V. HOFFMANN 

I n s t i t u t  ffir Mineralogie der  U n i v e r s i t g t  MOnster  

FOr die fr t iher beschr iebenen  i so typen  Bora t e  Sel tener  E r d e n  
SE[13306] mi t  SE = La,  Ce, Pr,  Nd, Sm, Eu,  Gd, Tb  [t] wurde  
a m  LaEBaO6] die K r i s t a l l s t r u k t u r  b e s t i m m t  ( R a u m g r u p p e :  
I2 /a;  a =  7,956 A, b = 8 , t 6 1 A ,  c=6 ,499  A, f i=93,63~ Z = 4 ) .  
Die S t r u k t u r  wurde  aus  P a t t e r s o n p r o j e k t i o n e n  auf  (1 00) u n d  
(00 t )  fiber M i n i m u m f u n k t i o n e n  gefunden .  Die Ver fe ine rung  
bis au f  R =  5,1% u n d  e inen  G e s a m t t e m p e r a t u r f a k t o r  m i t  
B = 0,30 f i ihrte zu den  A t o m k o o r d i n a t e n  der Tabelle.  

Tabelle.  Atomkoordinaten yon La[BaO~] 

A t o m  x y z 

La  0,250 0,051 0,000 
B(I )  0,250 0,019 0,500 
13(2) 0,522 0 , t84  0,609 
O(1) 0,145 0,135 O,369 
0 (2 )  0,547 0,166 0,044 
O (3) 0,647 O, O64 0,640 

1304-Tetraeder werden  fiber zwei p lana re  BOa-Gruppen  zu 
endlosen  [B306]oo-Ketten (4A- -2 [~ )o0  [2] verknf ip f t  (Fig. 1), 
die in R i c h t u n g  der a -Achse  ver laufen.  Es  h a n d e l t  sich dabei  


