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STRUCTURAL AND MAGNETIC ORDERINGIN UPd1:85Sn�I. Maksimov, F.J. Litterst, S. SüllowInstitut für Metallphysik und Nukleare Festkörperphysik, TU Brauns
hweig38106 Brauns
hweig, GermanyR. FeyerhermHahn-Meitner Institut, 14109 Berlin, Germanyand J.A. MydoshKamerlingh Onnes Lab., Leiden University, 2300 RA Leiden, The Netherlands(Re
eived July 10, 2002)Neutron di�ra
tion experiments have been used to investigate the stru
-tural and magneti
 ordering in the moderately disordered heavy fermion
ompound UPd1:85Sn. The material 
rystallizes in the fully ordered 
ubi
Heusler latti
e of Fm3m symmetry. Below the antiferromagneti
 transitiontemperature TN = 25:7 K magneti
 Bragg s
attering has been observed.The magneti
 spe
trum 
an be a

ounted for by an antiferromagneti
 waveve
tor ~k= [0 0 0℄, i.e., the magneti
 and 
rystallographi
 unit 
ells are iden-ti
al. The magneti
 moment is evaluated to �ord=0.97(9)�B.PACS numbers: 75.25.+z, 75.30.Mb, 75.50.Ee1. Introdu
tionPreviously, it has been established that the physi
al and stru
tural prop-erties of the heavy fermion 
ompound UPd2Sn drasti
ally depend on thePd-stoi
hiometry. Initial studies [1, 2℄ 
arried out on UPd2Sn reported thesystem to 
rystallize within an orthorhombi
 Pnma stru
ture. Neither su-per
ondu
tivity nor magneti
 ordering was dete
ted. In 
ontrast, in investi-gations on o�-stoi
hiometri
 UPd1:85Sn antiferromagneti
 order has been ob-� Presented at the International Conferen
e on Strongly Correlated Ele
tron Systems,(SCES02), Cra
ow, Poland, July 10�13, 2002.(967)



968 I. Maksimov et al.served [3,4℄. The transition from paramagneti
 to antiferromagneti
 groundstate is probably triggered by a stru
tural transition, as UPd1:85Sn 
rystal-lizes in a 
ubi
 Heusler (Fm3m) latti
e.In the stru
tural investigation of UPd2Sn there has been ambiguity aboutthe o

upation of inequivalent sites in the Pnma latti
e, possibly giving riseto atomi
 site disorder [2℄. Moreover, antiferromagnetism in UPd1:85Sn isa�e
ted by atomi
 site disorder [3℄. In this 
ontext, it is important to estab-lish the stru
tural and magneti
 properties of UPd1:85Sn on a mi
ros
opi
s
ale. Therefore, we have performed a detailed neutron di�ra
tion study onthe stru
tural and magneti
 properties of UPd1:85Sn, �rst results of whi
hwe present here. 2. Experimental detailsA poly
rystalline sample UPd1:85Sn was prepared by ar
-melting the
onstituents in stoi
hiometri
 ratio under Argon atmosphere. No heat treat-ment was applied. Neutron powder di�ra
tion data on UPd1:85Sn have been
olle
ted at temperatures ranging from 1.5 to 32K on the E6 di�ra
tome-ter at the Hahn�Meitner Institute in Berlin, using a neutron wave length� = 2:448 Å . Full Rietveld stru
ture re�nements of the di�ra
tion datawere performed employing the program WinPlotr/FULLPROF [5℄.3. Results and dis
ussionA typi
al neutron s
attering spe
trum for temperatures above the mag-neti
 transition (TN = 25:7 K) of UPd1:85Sn is displayed in Fig. 1. Notethat the intensity of the main peak at 62Æ ex
eeds the s
ale by a fa
tor 4.
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Fig. 1. The neutron di�ra
tion spe
trum of UPd1:85Sn at 32 K. We in
lude Braggpeak positions (ti
s), the result of the re�nement and the di�eren
e between re-�nement and data (solid lines).
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tural and Magneti
 Ordering in UPd1:85Sn 969A full Rietveld re�nement of the di�ra
tion spe
trum is obtained by assum-ing a fully ordered 
ubi
 Heusler stru
ture Fm3m, yielding a Bragg valueRBragg = 7:8%. The latti
e parameter a = 6:742(4)Å is in good agreementwith previously reported values [3, 4℄. From the 
omparison of the re�ne-ment with the data we �nd four peaks from a minority phase. The peakpositions 
orrespond to those of the orthorhombi
 Pnma latti
e. Thereforewe attribute the peaks to regions in the matrix 
rystallizing in this super-stru
ture of the Heusler latti
e (about 5% volume amount).Neutron di�ra
tion spe
tra taken in the antiferromagneti
 state revealthe presen
e of additional magneti
 Bragg peaks. By subtra
ting the spe
-tra measured at T =32K from the 1.5K spe
trum we obtain the magneti
di�eren
e spe
trum I1:5K � I32K plotted in Fig. 2.
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2Q(°)Fig. 2. The magneti
 Bragg intensity I1:5 K � I32 K of UPd1:85Sn. The data (+) isre�ned (solid line) assuming the stru
ture from Fig. 3. Bragg peak positions areindi
ated by ti
s, the solid line in the lower panel represents the di�eren
e between�t and data. The area of the main stru
tural Bragg peak at 62Æ is omitted.Assuming a simple antiferromagneti
 arrangement of the spins as de-pi
ted in �gure 3 we 
an �t the magneti
 spe
trum, with an ordered magneti
moment �ord = 0:97(9) �B. In the re�nement we obtain a 
omparativelylarge value RBragg = 22%, whi
h however mostly is due to the large s
at-tering of the ba
kground. From our data we 
annot determine the dire
tionof the moment with respe
t to the unit 
ell axes. The moment is typi
alin size for moderate heavy fermion 
ompounds, with partial redu
tion fromKondo s
reening (for 
omparison: U2Pd2Sn: �ord = 2 �B [6℄; U2Rh3Si5:�ord = 2:4 �B [7℄; UPdSn: �ord = 1:3 �B [8℄). The stru
ture 
orresponds toan antiferromagneti
 ordering ve
tor ~k = [000℄, i.e., stru
tural and magneti
unit 
ells are identi
al.
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Fig. 3. The 
ubi
 Heusler Fm3m and magneti
 stru
ture of UPd1:85Sn, with theantiferromagneti
 spin arrangement indi
ated by �+� and ���.In summary, we have investigated the stru
tural and magneti
 propertiesof UPd1:85Sn by means of a neutron s
attering study and established thestru
tural and magneti
 symmetry of the system.We a
knowledge �nan
ial support by the Deuts
he Fors
hungsgemein-s
haft DFG under grant no. SU 229/1-1/2 and the Hahn-Meitner Institut.The sample has been produ
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