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PRESSURE EFFECT ON ANTIFERROMAGNETICORDERING IN UPb3�Y. Haga, E. Yamamoto, Y. 	OnukiAdvane Siene Researh Center, Japan Atomi Energy Researh InstituteTokai, Ibaraki 319-1195, JapanM. Nakashima, D. Aoki, Y. 	OnukiGraduate Shool of Siene, Osaka University, Toyonaka, Osaka 560-0043, JapanM. Hedo and Y. UwatokoInstitute for Solid State Physis, University of TokyoKashiwa, Chiba 277-8581, Japan(Reeived July 10, 2002)We investigated the pressure dependene of the antiferromagneti tran-sition temperature TN of UPb3 by the eletrial resistivity measurement.We found that at low pressures TN inreases with inreasing pressure. It hasa maximum value 38 K at 5 GPa, then dereases with inreasing pressure.In addition we observed another resistive anomaly followed by a steep de-rease in resistivity below TN under pressure. The maximum pressure of 8GPa in the present study was not enough to suppress the antiferromagnetiordering. The ritial pressure is estimated to be around 10 GPa.PACS numbers: 75.30.Kz 1. IntrodutionUranium intermetalli ompounds UX3 (X = Si, Ge, Sn, Pb) form avariety of magneti properties inluding Pauli paramagnetism in USi3 andUGe3, spin �utuations in USn3 and antiferromagnetism in UPb3 [1℄, whihis ordered below the Néel temperature 32 K with a large eletroni spei�heat  = 110 mJ/K2mol. This large  value and the relatively small orderedmoments (� 1:7�B/U) [2,3℄ haraterize this ompound as a heavy fermionantiferromagnet.� Presented at the International Conferene on Strongly Correlated Eletron Systems,(SCES02), Craow, Poland, July 10�13, 2002.(1239)



1240 Y. Haga et al.In this paper, we report the eletrial resistivity under high pressuresup to 8 GPa to larify the pressure dependene of the antiferromagnetiordering in UPd3. 2. ExperimentalSingle rystals of UPb3 were grown using the self-�ux method. Pressuresup to 8 GPa were produed by a ubi anvil with a 250 ton press. A mixtureof �uorinert FC-70 and 77 was used as a pressure-transmitting medium inall the experiments. The eletrial resistivity measurement was arried outusing the d four-probe method. Eletrial ontats were made using goldwires and silver paste. 3. ResultsFigure 1 shows the temperature dependene of the eletrial resistivity ofUPd3 under pressures. The resistivity in the ambient pressure dereases withdereasing temperature, as shown in the inset of Fig. 1. A small hump is seenaround 30 K, orresponding to the antiferromagneti transition. The valueagrees with our earlier results and indiates a negative urvature dependene
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Fig. 1. Temperature dependene of the eletrial resistivity under pressure in UPb3.



Pressure E�et on Antiferromagneti Ordering in UPb3 1241of T n (n < 1) at elevated temperature [5℄. Below the Néel temperatureTN the resistivity follows approximately T -linear behavior. With inreasingpressure, the transition temperature beomes higher and this hump beomesmore prominent. TN has a maximum at 5 GPa and then dereases withinreasing pressure, as shown in the lower panel of Fig. 1. We found anotherresistive anomaly denoted as T � at 4 GPa. Below T � the resistivity dereasessteeply with dereasing temperature, roughly following a T 2 dependenebelow 8 K. The origin of T � is unlear.
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Fig. 2. Pressure phase diagram in UPb3.We show in Fig. 2 the pressure-temperature phase diagram obtainedfrom present measurements. We found that at low pressures TN inreaseswith inreasing pressure. It has a maximum value of 38 K at 5 GPa, thendereases rather rapidly with inreasing pressure. In addition we observedanother resistive anomaly followed by a steep derease in resistivity belowTN under pressure. The maximum pressure 8 GPa in the present study wasnot enough to suppress the antiferromagneti ordering. The ritial pressureis estimated to be around 10 GPa. In the high pressure region above 5 GPathe low-temperature resistivity follows the AT 2 dependene, orrespondingto the Fermi liquid nature. The oe�ient A dereases with pressure as seenfrom Fig. 1, in ontrast with the enhanement of A near the ritial pressureobserved in the heavy fermion antiferromagnet suh as CeIn3 [4℄.



1242 Y. Haga et al.4. SummaryWe measured the eletrial resistivity under high pressure up to 8 GPaand onstruted a pressure phase diagram. TN inreases with inreasingpressure, having a maximum at 5 GPa, then dereases with inreasing pres-sure. We observed a new resistive anomaly above 4 GPa followed by a steepderease in resistivity.This work was �nanially supported by the Grant-in-Aid for Sienti�Researh COE (10CE2004) from the Ministry of Eduation, Siene, Sportsand Culture. REFERENCES[1℄ D.D. Koelling, B.D. Dunlap, G.W. Crabtree, Phys. Rev. B31, 4966 (1985).[2℄ J. Leiejewiz, A. Misiuk, Phys. Status Solidi a 13, K79 (1972).[3℄ A. Murasik, P. Fisher, Z. �oªnierek, Physia B 102, 188 (1980).[4℄ N.D. Mathur, F.M. Groshe, S.R. Julian, I.R. Walker, D.M. Freye, R.K.W.Haselwimmer, G.G. Lonzarih, Nature 394, 39 (1998).[5℄ K. Sugiyama, T. Iizuka, Y. Tokiwa, K. Miyake, N. Watanabe, K. Kindo,T. Inoue, E. Yamamoto, Y. Haga, Y. 	Onuki, J. Phys. So. Jpn. 71, 325 (2002).


