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MAGNETIC PHASE DIAGRAMOF Dy3Co SINGLE CRYSTAL�P. SvobodaDepartment of Eletroni Strutures, Charles University121 16 Prague 2, The Czeh RepubliH. Nakotte, A.M. AlsmadiNew Mexio State University, Las Crues, NM 88003-8001, USAand M. DoerrIAPD, TU-Dresden, 01062 Dresden, Germany(Reeived July 10, 2002)A detailed study of Dy3Co single rystal in moderate magneti �eldsis presented. It forms the orthorhombi struture (Fe3C-type, spae groupPnma) and orders antiferromagnetially (AF) at TN = 72 K. At least threeadditional AF phases exist below TN with orresponding transition tem-peratures T1 = 43 K, T2 = 33 K and T3 = 24 K, respetively. Step-likemetamagneti transitions were observed along all three rystallographiaxes. The respetive omplex magneti phase diagrams are presented.PACS numbers: 75.30.�m, 75.25.+z, 75.30.Kz1. IntrodutionThe intermetalli ompound Dy3Co rystallizes in the orthorhombi stru-ture of the Fe3C-type [1, 2℄ where Dy atoms oupy two sites 4 and 8d,respetively, and Co oupies another 4 position. As no magneti momentwas found on Co, the magneti order is a result of an indiret interation ofDy moments mediated via ondution eletrons [3,4℄. The antiferromagneti(AF) ordering was reported at temperatures below 45 K. Observed meta-magneti behavior aompanied by large magnetoresistane e�et along all� Presented at the International Conferene on Strongly Correlated Eletron Systems,(SCES02), Craow, Poland, July 10�13, 2002.(1449)



1450 P. Svoboda et al.three prinipal rystallographi axes suggests omplex AF struture and rihmagneti phase diagram [4℄.Here we report on the new bulk and mirosopi results of the high-quality single rystal of Dy3Co. An updated magneti phase diagram ispresented. 2. Experimental results and disussionThe single rystal of Dy3Co was prepared by remelting the polyrys-talline sample in the high-gradient resistane furnae (for details see [4℄). Asingle rystalline grain of about 1�1�1 mm3 was ut out of the ingot. Thehigh quality of the rystal was on�rmed by neutron di�ration.The temperature dependene of a-suseptibility was measured on thisrystal in several magneti �elds parallel to the rystallographi axes usingthe f = 512 Hz driving �eld with H = 2 Oe amplitude. A pronounedanomaly was found at T = 72 K (see Fig. 1) in zero �eld suggesting thatthe AF magneti ordering ours already at this temperature, higher thanreported in [4℄. Additional anomalies exist on the a-suseptibility, the mostpronouned ones at T = 43 and 28 K.
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Fig. 1. Magnetization urves along prinipal rystallographi axes in the ground-state phase. The inset shows the temperature dependenies of a-suseptibility, thearrows mark the transitions obtained from the neutron di�ration.Magnetization urves measured both on SQUID and VSM in �elds up to14 T along all three axes exhibit the step-like metamagneti behavior (withpronouned hysteresis phenomena at temperatures below � 20 K). In �eldsabove 6 T the urves saturate, yielding the spontaneous magneti moment� = 12:23, 9.40 and 13.64 �B=f.u. along a, b and  axis, respetively. Withthe inreasing temperature the sharp transitions beome smeared-out, buttraes of metamagneti behavior an be followed up to T = 72 K.



Magneti Phase Diagram of Dy3Co Single Crystal 1451
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Fig. 2. Magneti phase diagrams of Dy3Co in �elds parallel to the prinipal rystal-lographi diretions based on the magnetization (4, r), a-suseptibility (Æ) andneutron di�ration (�) data. The grey areas orrespond to the hysteresis phenom-ena.This result had motivated the detailed neutron di�ration studies per-formed in BENSC, HMI, using E4 and E5 di�ratometers with inidentwavelength � = 2:4 Å. The temperature dependene of some magneti inten-sities unambiguously proves, that the Néel temperature is indeed TN = 72 K.The ground-state magneti struture is haraterized by two propagationvetors k1 = (0 0 0) and k2 = (1=2 0 1=2) [4, 5℄. While the k2 propagationdisappears at T = 28 K, the k1 propagation remains till TN. Contrary tothe frequent situation, where an inommensurate magneti phase appearsjust below TN, no additional propagation was found in the ordered state.



1452 P. Svoboda et al.All these data enabled us to onstrut the magneti phase diagram(Fig. 2), but the details of the individual phases has still to be ompleted.As the saturated magnetization values are far from the maximum theoreti-al value based on the free Dy3+ ion (30 �B=f.u.), additional metamagnetitransitions an be expeted in higher magneti �elds. Moreover, the k1propagation was observed in the magneti �eld B = 6 T, indiating thatthis phase is not yet the �eld-indued ferromagneti one.This work is a part of the ME CR researh program MSM113200002.Part of it was also supported by the GACR 106/02/0940, NSF grant No.DMR-0094241 and the Sonderforshungsbereih program 463. The neutrondi�ration study has been supported by the EU (IHP-ARI ontrat HPRI-CT-1999-00020). REFERENCES[1℄ K.H.J. Bushow, A.S. van der Goot, J. Less-Common Met. 18, 309 (1969).[2℄ O.A.W. Strydom, L. Alberts, J. Less-Common Met. 22, 511 (1970).[3℄ D. Gignoux et al., Solid State Commun. 8, 391 (1970).[4℄ N.V. Baranov et al., J. Alloys and Comp. 226, 70 (1995).[5℄ A.E. Teplykh et al., Mat. Si. Forum 321-324, 653 (2000).


