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MAGNETIC PROPERTIES OF CePtSnUNDER PRESSURE�B. Janou²ováa, V. Sehovskýa, Yu.V. Sushkoband T. KomatsubaraaDept. of Eletroni Strutures, Charles University121 16 Prague 2, Czeh RepublibDept. of Physis and Astronomy, Univ. of KentukyLexington, KY 40506-0055, USADept. of Physis, Graduate Shool of Siene, Tohoku Univ.Sendai 980-8578, Japan(Reeived July 10, 2002)We report on magneti suseptibility measurements on a CePtSn singlerystal under hydrostati pressures up to 0.82 GPa. Appliation of hydro-stati pressure on CePtSn leaves both the Néel temperature TN and theAF1�AF2 transition temperature TM nearly intat. This is rather un-expeted beause the volume ontration was believed to be the mainreason for the transformation from the antiferromagneti Kondo metalwith TN = 7.5 CePtSn to a non-magneti Kondo semi-metal CeNiSnG.M. Kalvius et al., Physia B 289�290, 256 (2000). The only pressuree�et observed is a 25% redution of low-temperature magnetization by thepressure of 0.82 GPa. A possible senario for physis of CePtSn is disussedaounting for the observed pressure e�ets.PACS numbers: 61.50.Ks, 74.62.Fj1. IntrodutionWithin the CeTX series, CePtSn and CeNiSn are those of the mostinteresting ompounds. CeNiSn is a Kondo semi-metal with a very lowarrier density [2℄. Peuliar physial properties of CeNiSn are explainedin terms of a narrow gap (� 5 meV) in the density of states near theFermi level and a spin gap in the spetrum of oherent antiferromagneti(AF) exitations at low temperatures [3℄. CePtSn is a highly anisotropiKondo metal that exhibits three magneti phase transitions at 7.5, 5.0 and2.5 K [4�6℄. All the three magneti phases are AF with the magneti prop-agation vetor lose to 1/2 b*.� Presented at the International Conferene on Strongly Correlated Eletron Systems,(SCES02), Craow, Poland, July 10�13, 2002.(1039)



1040 B. Janou²ová et al.Physis of CePtSn an be strongly in�uened by substitution of Ni forPt [7℄. The unit ell volume dereases monotonially with Ni doping, whihis tentatively attributed to a gradual enhanement of the hybridization ofCe-4f eletron states with ondution eletron states. As a onsequene, themagneti properties of Ce(Pt,Ni)Sn are altered. The loss of magnetism inthe CePt1�xNixSn series around xr � 0:7 orresponds to a volume redutionby approximately 1.5%.This was beleived to be due to the enhaned Kondo e�et with respetto the RKKY interation, as orroborated by photoemission studies [8℄.The unit ell volume ontration an be ahieved also by applying hydro-stati pressure. Suh an experiment has one big advantage over the hemialpressure � it avoids hanges of eletroni struture and strutural disorder.2. ExperimentalA single rystal of CePtSn was grown under Ar atmosphere by Czohral-ski method employing a tri-ar furnae from melt of Ce (4 N), Pt (3 N)and Sn (5 N). The rystal quality was heked by X-rays and thermal-neutron di�ration. Miroprobe analysis did not reveal any signi�ant o�-stoihiometry. Approximately 8 mm3 retangular-shaped sample was utwith faes parallel to the three prinipal rystallographi diretions.The DC magnetization (suseptibility) measurements over the tempera-ture range 2�300 K, in a magneti �eld 0�5.5 T (applied along the rystal-lographi a and b-axes) and in hydrostati pressures up to 0.82 GPa werearried out with the ommerial SQUID magnetometer (Quantum Design).The appliation of high pressures was enabled by employing a speially de-signed 180 mm long Cu-Be pressure ell, linked via a Cu-Be apillary (3 mmo.d./0.3 mm i.d.) to a ompressor.3. ResultsFig. 1 shows the temperature dependene of suseptibility in the range1.8�8 K in B = 0:01 T k a-axis. The temperature of the sharp peak or-responding to TN (in this ase = 6.8 K) stays visibly una�eted by appliedpressure. The same holds for TM � 5:0 K whih is manifest by a hange ofslope on the suseptibility urve. The only onsiderable pressure e�et is aremarkable (25%) redution of the magnetization at TN in the pressure of0.82 GPa. Similar e�ets were observed for B = 5:5 T where the two mag-neti phase transitions lie loser to eah other (TN = 6:5 K and TM = 5:2 K).Also here, the transition temperatures don't di�er from the ambient pressurevalues.



Magneti Properties of CePtSn Under Pressure 1041Another magneti phase transition is indiated in the low-pressure data.At ambient pressure the suseptibility exhibits a temperature hysteresis(from 2.4 K to 3.5 K). This transition has been previously revealed by neu-tron di�ration as a slight hange of the magneti propagation vetor andenhanement of intensity of the orresponding magneti peak. Both featuresshow the same temperature hysteresis [9℄. This transition is suppressed byapplied hydrostati pressure and disappears already at � 0:1 GPa.The a-axis is an easy magnetization axis of CePtSn, whih means thatthe biggest e�et should be observed for B k a-axis. This is also justi�edby the results for B k b-axis whih, again, show no hange in transitiontemperature values but the magnetization is also redued, in this ase onlyby 2 % at 0.83 GPa.
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Fig. 1. Temperature dependene of suseptibility for B = 0:01 T applied along thea-axis. Data taken with step 0.1 K, for larity only every 15th point is shown.Transition temperatures are pointed up by arrows.4. DisussionThe observed value of TN = 6:8 K is by 0.7 K lower than the previ-ously reported one [4�6℄ but is in good agreement with our reent neutrondi�ration data performed on the same rystal [9℄. The di�erene may beattributed to slight stoihiometry deviations of rystals used in di�erentlaboratories.The magneti-phase-transition temperatures (TN and TM) seem remain-ing intat in pressures up to 0.82 GPa. This was not expeted from the analy-sis of results observed on ompounds of the quasi-ternary series CePt1�xNixSn.If only the e�et of the unit ell volume redution was involved in the trans-formation between the AF ordering in CePtSn and the non-magneti groundstate in Ni-rih ompounds one would observe an analogous evolution of



1042 B. Janou²ová et al.magnetism in our pure experiments with CePtSn exerted to a hydrostatipressure. Then, a su�iently high pressure should lead to a derease in TNand, �nally, to a omplete disappearane of long-range magneti order.The observed derease of magneti moment in the highest applied pres-sure may be onsidered as a preursor of suppression of the long-range orderat onsiderable higher pressures. Sine ompressibility values are not knownfor CePtSn no quantitative omparison with hemial pressure an be doneat this stage of researh.Our results demonstrate the unit ell volume to be only one of prinipalparameters for physis of CePtSn and CePt1�xNixSn. The hybridization ofthe 4f -eletron states with the ondution eletron states is not enhanedenough within our pressure experiment to allow the Kondo e�et to over-power the RKKY interation. Experiments extended to onsiderably higherpressures are strongly desirable to larify the role of Kondo e�et. Sine thedi�erene in lattie parameters of CePtSn and CeNiSn is highly anisotropi(�a=a = +2:05%, �b=b = �0:6% and �= = �5:24% � after [10℄) it ispossible that it is not the unit ell volume but muh more likely the Ce-Ceinteratomi distane whih governs the hybridization strength. From thisviewpoint also uniaxial pressure experiment an give further details.This work is a part of the researh program MSM1132000002 that is�naned by the Ministry of Eduation of Czeh Republi and is partiallysupported by the Grant Ageny of Czeh Republi (GACR 106/02/943).REFERENCES[1℄ G.M. Kalvius et al., Physia B289�290, 256 (2000).[2℄ F. Iga et al., J. Magn. Magn. Mater. 177�181, 277 (1998).[3℄ H. Kadowaki et al., J. Phys. So. Japan 63, 2074 (1994).[4℄ T. Takabatake et al., Physia B183, 108 (1993).[5℄ H. Nakotte et al., Physia B 281�282, 103 (2000).[6℄ T. Khmelevska et al., J. Appl. Phys. 89, 7189 (2001).[7℄ S. J. Flashin et al., J. Phys.: Condens. Matter 8, 6967 (1996).[8℄ S. Nohara et al., Phys. Rev. B47, 1754 (1993).[9℄ B. Janousova et al., in press (Applied Physis A).[10℄ I. Higashi et al., J. Alloys Comp. 193, 300 (1993).


