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MAGNETORESISTANCE OF UPdSnAND PRESSURE EFFECT�F. Hondaa;
, A. Alsmadib, H. Nakotteb, J. Kamarád
V. Se
hovskýa, A.H. La
erdad and M. MihálikeaDepartment of Ele
troni
 Stru
tures, Charles UniversityKe Karlovu 5, 121 16 Prague 2, The Cze
h Republi
bState University of New Mexi
o, Las Cru
es, NM88003, USA
Institute of Physi
s, ASCR, Na Slovan
e 2, 18221 Prague 8, The Cze
h Republi
dNational High Magneti
 Field Laboratory, LANLLos Alamos, NM87545, USAeInstitute of Experimental Physi
s, Slovak A
ademy of S
ien
eWatsonova 47, Kosi
e, Slovakia(Re
eived July 10, 2002)Results of ele
tri
al-resistivity measurements for a UPdSn single 
rys-tal (
urrent along the 
-axis of orthorhombi
 stru
ture) at various tem-peratures, magneti
 �elds and hydrostati
 pressures are presented. Largemagnetoresistan
e e�e
ts are observed in antiferromagneti
 (AF) state, butalso at temperatures far above TN. The latter result is attributed to theexisten
e of AF 
orrelations or short-range AF ordering in paramagneti
range. The value of TN is found in
reasing with in
reasing applied hy-drostati
 pressure whereas T1, the temperature of the AF-1 () AF-2transition, simultaneously de
reases. As a 
onsequen
e, the stability rangeof AF-1 phase be
omes extended with applied pressure.PACS numbers: 75.30.Kz, 72.15.Gd, 72.15.Cz1. Introdu
tionUPdSn, whi
h 
rystallizes in the GaGeLi-type orthorhombi
 stru
ture,orders antiferromagneti
ally (AF-1) below TN = 40 K and undergoes anorder-order magneti
 phase transition to the ground state AF-2 phase atT1 = 25 K [1℄. In the AF-1 phase, the U magneti
 moments are alignedin the b
-plane and below T1 turn out of the b
-plane by about 45Æ formingthe AF-2 phase. In magneti
 �elds applied within the ab-plane, the AF-2� Presented at the International Conferen
e on Strongly Correlated Ele
tron Systems,(SCES02), Cra
ow, Poland, July 10�13, 2002.(1197)



1198 F. Honda et al.phase is transformed towards a 
anted antiferromagneti
 state (CAF) witha non-negligible spontaneous moment [1℄. The magneti
 phase transitions inUPdSn are a

ompanied by 
onsiderable ele
tri
al resistivity anomalies [2℄.In the present work, we measured the ele
tri
al resistivity (for 
urrent alongthe 
-axis) as a fun
tion of temperature �(T ) and magneti
 �eld �(B) whileapplying various hydrostati
 pressures up to 0.95 GPa.2. ExperimentalThe UPdSn single 
rystal has been grown by Czo
hralski method ina tri-ar
 furna
e. The ele
tri
al resistivity for 
urrent along the 
-axis wasmeasured by means of a standard four-probe method using an AC resistan
ebridge. Magneti
 �elds up to 18 T were applied in the ab-plane and ahydrostati
 pressure up to 0.95 GPa was generated by 
onventional 
lamptype piston-
ylinder devi
e.3. Results and dis
ussionFig. 1 shows the magnetoresistan
e (MR) 
urves measured at varioustemperatures in an ambient pressure. At temperatures below T1, both dra-mati
 de
rease of resistivity and hysteresis a

ompany the AF-2 () CAFmagneti
 phase transition. When applying pressure the onset �eld of thistransition be
omes redu
ed.
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Fig. 1. MR 
urves measured on a UPdSn single 
rystal in ambient pressure.



Magnetoresistan
e of UPdSn and Pressure E�e
t 1199The 
hange of slope of the MR 
urve at 30 K around 1.3 T 
an be at-tributed to the onset of transition from the AF-1 phase to another CAFphase. Pronoun
ed negative MR phenomena were found also at tempera-tures above TN. Although de
aying with in
reasing temperature, a 
onsid-erable negative MR e�e
t (� 5% at 9 T) is seen still at 100 K (2:5 � TN).The �(T ) dependen
ies, measured in p = 0:95 GPa in several magneti
�elds are shown in Fig. 2. In the inset the d�/dT data are displayed. Thetwo 
lear �(T ) anomalies in the zero-�eld data, are attributed to the mag-neti
 phase transitions at TN and T1, respe
tively. Inspe
tion of �(T ) data
olle
ted for di�erent values of applied pressure reveals that TN in
reases (T1de
reases) with in
reasing pressure with a rate of 1.9 K/GPa (�1:9 K/GPa),i.e. that the stability range of the AF-1 phase expands with pressure. Thepositive pressure e�e
t on TN 
an be 
onne
ted with large stable U mag-neti
 moments, whi
h 
orroborates the s
enario the 5f -ele
tron states 
loseto lo
alization in the physi
s of UPdSn [1℄.
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Fig. 2. The temperature dependen
e of ele
tri
al resistivity of UPdSn under pres-sure 0.95 GPa and various magneti
 �elds.When applying magneti
 �eld the T1-related resistivity drop is sup-pressed already in the 6-T data, whi
h indi
ates only one �eld-indu
ed CAFphase at temperatures up to TN. The TN-related anomaly is shifted in �eldof 18 T to a somewhat higher temperature, whi
h re�e
ts the graduallyin
reasing spontaneous-moment 
omponent in the CAF phase. The resis-tivity 
hanges at this anomaly be
ome strongly suppressed with �eld. The
onsiderable �eld-indu
ed redu
tion of resistivity de
ays with temperaturein
reasing above TN, nevertheless it 
an be tra
ed up to 150 K. This result,



1200 F. Honda et al.together with the magnetoresistivity data in Fig. 1, 
an be 
on
eived with as
enario 
onsidering a strongly enhan
ed 
ondu
tion-ele
tron s
attering onthe AF 
orrelations or short-range AF order of U moments, whi
h persist inparamagneti
 range at temperatures far above TN, but 
an be suppressed insu�
iently large magneti
 �elds. To proof the relevan
e of this s
enario, mi-
ros
opi
 experiments, espe
ially neutron s
attering and �SR measurementsare strongly desirable.This work is a part of the resear
h program MSM113200002 that is �-nan
ed by the Ministry of Edu
ation of the Cze
h Republi
 and is partiallysupported by the Grant Agen
y of Cze
h Republi
 (grant # 202/01/D045and 106/02/0943) and NSF (grant number: DMR-0094241). The work atthe NHMFL Los Alamos was performed under the auspi
es of the NSF(INT-9722777), the US Department of Energy and the State of Florida.REFERENCES[1℄ V. Se
hovský, L. Havela, Handbook of Magneti
 Materials, Vol. 11, Elsevier,Amsterdam 1998, p.1 and referen
es therein.[2℄ V. Se
hovsky et al., Physi
a B 206-207, 501 (1995).


