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Neutron-diffraction study confirmed the occurrence of a n  UGcTc type of structure in 
UPTe and UAsTe. The parameters of uranium and X (X = P, As) atoms were refined 
using the room temperature neutron data. Below the Curie point the magnetic moment 
alignment has been found to  be along the fourfold axis, in accordance with previous mag- 
netization measurements. The magnetic moment of the uranium ion a t  liquid helium 
temperature has been determined to  be 1.44 and 1.59 BM in UPTe and UAsTe, respec- 
tively. 

IIMH UPTe M UAsTe oSnaaaroT IqxwTanawmxoti C T ~ Y I - E T Y ~ O ~ ~  T M I I ~  UGeTe. 
IIpoReneHHbIe ~ e B ~ p o ~ o r p a ( ~ i ~ q e c ~ n e  nccnenosaHm noRTuepHnm, w o  coesme- 

Ha 
OCIIOl3aHkIH AaIIIIhIX, IIO~IYqeHHbIX AJIH HOMIIaTHOa TeMlIe~7aTypb1, 6bI.XEl yTO~IIeIIb1 
IlapaMeTpbI IlO310?KeIIkIH ZiTONIOU YpaHa, @OCl$O1la M MbIUIbRICa. HatineHo, 'ITO, 
B COrJIaCMM C pallee II1>oBe~eHHbIMM H3Me1)CHnfI.MH HaMarHHqeHMe, MXHMTHLIC NIO- 

MeHTbI IIpH TehlIIe17aTJrllXi IfPIlfEe TOLIICH Ic lOpM yKJla,ZbIRalOTCH U g O J I b  qeThIpeX- 
KpaTHOh OCM. Onl3enefieHHbIe &JIH TeMIIepaTYpbI WMAIiOI'O renMH MarHMTIIbIe MO- 
MeHTbl MOIiZi YpaHa B UPTe PI UAsTe p~liIIb1 1,44 I? 1,59 fi$.E., COOTBeTCTReHHO. 

1. Introduct,ion 
A fairly large number of UXY compounds (X-pnigogen, Y-chalcogcn) crys- 

tallize in the PbPCl typc structure (space group P4/nmm) [l]. Lately, a new 
type of crystal structure has been found among UXY compounds [ 2 ,  31, namely, 
tha t  of UGeTe (space group I4/mmm) [4]. UAsTe and UPTe, as X-ray meas- 
urements suggest, belong to  the latter type. Magnet)ic measurements performed 
on powder and single-crystal samples revealed that  both UAsTe and UPTe are 
strong uniaxial ferromagnets with t'he Curie point a t  66 and 85 K, and magnetic 
moment's amount>ing to  1.29 and 1.74 BM, respectively [ 2 ,  3, 51. Xow wc report 
the results of a neutron diffraction study aiming a t  the determination of atomic 
parameters in thc unit-cell and the confirmation of the magnetic structure. 

2. The Crystal Structure 
Neutron-diffraction patterns shown in Fig. 1 and 2 were obtained a t  the liquid 

helium and room temperature on the KSN-2 spectrometer at the EMrA reactor. 
Powder samples, previously used in X-ray and magnetic measurements, were 
carefully tested for absence of preferred orientation effects before running them 
on the spectrometer. 

The indices of thc observed neutron peaks obeyed the cxtinction rule charac- 
teristic of a body-centred structure with lattice constants as determined before 
by X-rays, supporting thus the UGeTe type of crystal structure. 
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Fig. 1.  Keutron-diffraction patterns 
of UPTe taken at  room and liquid 

helium temperature 
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Pig. 2 .  Neutron-diffraction patterns 
of UAsTe taken a t  room and liquid 

helium temperature 

TIE UGeTe type of crystal structure is described by t'he space group I4/mmm 
(Diy,) with the following atomic positions : 

( O , O ,  0;  +, f, +) + 
4U in 4e: O , O ,  u; 0, 0, U ;  

4Te in 4e: 0, 0, z ;  0, 0, Z ;  
4Ge in 4-c: 0, ;-, 0;  $, 0, 0 . 

We havc carried out a refinement of t,he structure pararnetcrs u and z in 
UPTc and UAsTe basing on neutron diffract'ion patterns obtained a t  203 K. 
The refincmcnt, was pcrfornied by a successive minimization of the R-factor 
with the help of a computer. The best' agrcernent between the obaervcd and cal- 
c u l a t d  int,ensities was obtained locat,ing t.he U and Tc at,onis in t,ltc 4c sites 
and t'lie P or As atoms in 4e sit,es. With t,liis dist'ribution thc following set,s of 
struct,urc parameters a w e  obtained : 
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Table  1 

UAsTe U T  0.1195 0.3145 

Neutron scattering amplitudes for U, P, As, and Te were takcn aftcr [6]. No 

The calc~lat~ed and observed intensities for the above structures are compared 
temperature factor was allowed for. 

in Table 2. 
Table  2 

UPTe and UAsTe 
A comparison of calculated and observed neutron intensities for 

The principal interatomic distances are listed in Table 3. Thc crystallographic 
unit-cell of UAsTe and UPTe is shown in Fig. 3 and the coordination poly- 
hedron around the U ion in Pig. 4. The latter is a tetragonally distorted square- 
based antiprism. I ts  point symmetry is C4". A comparison with the uranium 
coordination polyhedron in the PbFCl type reveals an important difference - 
the distance R, in the latter case is the same [7, 81 or almost the same [9] as R2, 
whereas in the UGeTe typc R, is larger than R,, so that the fifth tellurium atom 
does not belong to  the coordination polyhedron. The crystal structure of UGeTe 
type can be thus described as a sandwich-like arrangement of [UX,Y,] poly- 
hedra, explaining the strong tendency of the crystals to grow in the shape of 
thin plates along the [110] direction observed in both UAsTe and UPTe. UPTC 
and UAsTe belong to the UOY, UX,, UXY type series of tetragonal uranium 
compounds, in which the change of the chemical bonding character is accom- 
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atom 

U 

x 
Te 
Te 
U 

T a b l o  3 
Principal interat,omic distances in UPTe and UAsTe 

x 
Te 
Te 
x 
Te 
Te 
U 

u 
U~ 

distances ( A )  distance 
in Fip. 4 1 UPTe 

2.823 
3.182 
3.320 
2.899 
3.844 
4.100 
4.100 
5.464 
3.882 

UAsTe 

2.919 
3.153 
3.365 
2.933 
3.821 
4.148 
4.148 
5.389 
4.106 

Thelattice constants: UPTe [3] a = (4.100 0.003) A , 
c = (17.026 f 0.005) A 

c = (17.256 f 0.005) A 
UAs'i'e [2] O, = (4.148 f 0.003) A , 

panied by a reduction of the coordination number of the uranium ion from 9 to 8. 
This is schematically illustrated in Pig. 5. 

3. The Magnetic Structure 
Liquid helium neutron patterns show that ,  except for (OOZ), the intensities of 

all reflections increase, suggesting the presence of ferromagnetic ordering, in  

Fig. 3. The crystallographic and magnetic unit-cell of UPTe 
and UA~TP. Blitck circleh: U;  small empty circles: P, pls(X); 

large empty circlex: Te(Y) 

Pig. 4. The coordination around the U ion (black circle) in 
the crystal structure of UGeTc type and PbFCl type. Empty 

circles: P. As(X); hatched circles: Te(Y) 
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P I  lnmm Pb i l l  - type 14 /mmm U Ge Te - type 
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I4ltntnm-D~, UGeip-type j A- P4lnmm - D L  , PbFCl-type 
~ - '-- _ -  

R2= R3 

L o 4  
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Fig. 5. Illustration of both the change of the chemical bonds and the reduction of the co- 
ordination number of uranium occurring in the UOY, UX,, UXY type scries. The bonds 

between the atoms are given by full lines 

accordance with previous magnetization measurements [3, 51. The magnet IC: 

moment per U ion a t  4.2 K was found from the intensities a t  the (101) peaks 
~ h i c h  have the largest magnetic contribution. I n  UPTe it  amounts 1 0  
(1.44 5 0 15) BM and in UAsTe to  ( I  5 9  5 0.15) BM, assuming the form factor 
5f2  for uranium [lo]. 

The absence of magnetic contributions to  the (001) reflections indicates that  
the moments are aligned along the fourfold axis, in good agreement with resu!ts 
rbf magnetization measurements which have shown that  the c-axis is the axis 
( f easy magnetization [3, 51. 
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