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Fluorides of the  type  K M e F  3 crystallize with perovskite- 
like structures. The manganese  compound KMnF S, which 
is cubic at room tempera ture  (a = 4.186 A), becomes anti- 
ferromagnetic wi th  a Neel tempera ture  TN=88 °K. 
(Martin et al., 1956, Shulman et al., 1959). In  order to 
de te rmine  whether  any change in the crystal symmet ry  
takes place when the Neel tempera ture  is passed, an 
X-ray analysis of a single crystal of KMnF 3 was performed. 
T h e  crystal was grown by zone-refining mater ial  tha t  had  
been precipi tated from aqueous solution and sintered in 
anhydrous  hydrogen fluoride. I n  order to reduce oxygen 
contaminat ion the material  to be zone-refined was placed 
in a graphite boat  in a dry ni trogen atmosphere.  

The crystal analysis was done using Cu K-radiat ion in 
a Weissenberg camera modified for use at temperatures  
down to 77 °K. (Olovsson & Templeton,  1959). The crystal 
was cooled by a s tream of ni trogen gas obtained from 
a liquid ni trogen dewar. By means of a heater  in the gas 
s tream the sample tempera ture  could be adjusted to the 
desired value. The tempera ture  was held constant  to 
wi thin  ± 5 °K. and measured with a theiTnocouple close 
to the  sample. 

Photographs taken at room temperature  showed the 
pa t te rn  of the cubic perovskite structure. However,  
a series of photographs taken at lower temperatures  
gave the unexpected result tha t  the spots split somewhat  
below 200 °K., nearly 100 ° above the Neel temperature.  
The split t ing may  be explained as a lowering of the 
symmet ry  to tetragonal.  (The symmet ry  can be still 
lower, e.g. orthorhombic with two axes nearly equal. 
This cannot  be determined from the present  data, how- 
ever). Different crystallites may  be expected to have their  
fourfold axes oriented along one of the three former cube 
axes. Reflections (h00) at large Bragg angles give two 
spots with the intensi ty ratio 2:1, while (hhh) spots does 
not  show any split t ing in the diffracting angle. They can 
only split in the  azimuthal  angle because of different layer 
line separations. This splitting is too small to detect  in 
the  actual case because of the small difference between 
the  a- and c-axial lengths. 

The change of the a- and c-axes with tempera ture  is 
p lo t ted  in Fig. 1 as calctflated from the split t ing of the 
(510), (420) and (400) cubic reflections. Below 200 °K. 
c/a increases linearly with decreasing temperature.  The 
c/a ratio reaches its m a x i m u m  value c/a = 1.007, at  the 
Neel temperature .  At  the antiferromagnetic t ransi t ion 
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the  a-axis elongates and the c-axis contracts, reducing 
the  axial ratio to a value very close to uni ty.  The change 
in lattice symmet ry  below 200 °K. is not  accompanied 
by any noticeable discontinuity in the volume contrac- 
tion. In  Fig. 1 the volume contraction is represented by 
a dotted line, calculated as the weighted mean of the 
changes in a- and c-axes. 
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Fig. 1. KMnF a. Change in c- and a-axes with temperature. 

When  moun ted  in the ~¥cissenberg camera with the  
tempera ture  control device, the crystal was also in- 
vest igated for optical anisotropy using two crossed 
polaroids. The crystal appeared dark at room tem- 
perature,  indicating optical isotropy in the cubic state. 
The crystal showed optical anisotropy at  lower tempera-  
tures, however.  The transit ion to this state occurred at  
184 _+ 5 °K. in agreement  with the  change from cubic to 
lower symmet ry  as obtained from the X-ray data.  The 
crystal appeared to divide into crystallites wi th  optical 
axes parallel to the former cube edges. :No further change 
in the optical properties could be observed at  the :Neel 
point.  

Recently,  Scatturin (1959) has observed by neut ron  
diffraction a distortion from cubic symmet ry  in KMnF 3 
at 4.2 °K., which, however, he describes as an ortho- 
rhombic modification. 

The authors are greatly indebted to Prof. D. Temple- 
ton for the use of his laboratory and equipment .  We also 
thank  Prof. A. Portis for his great  interest  in this in- 
vestigation.  
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