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MAGNETIC ORDERING IN Ce2Co1�xAuxSi3COMPOUNDS��. Gondek, B. Pen, A. SzytuªaInstitute of Physis, Jagiellonian UniversityReymonta 4, 30-059 Kraków, PolandS. Majumdar, E.V. SampathkumaranTata Institute of Fundamental ResearhHomi Bhabha Road, Colaba, Mumbai-400005 Indiaand N. StüsserBENSC, Hahn-Meitner Institute, Berlin-Wannsee, Germany(Reeived June 21, 2001)Polyrystalline samples of Ce2Co1�xAuxSi3 for x equal to 0.4, 0.6, 0.8and 1.0 have been studied by neutron di�ration. All ompounds exhibitthe hexagonal rystal struture derived from the AlB2-type. For x = 0:4 theCe magneti moments equal to 0.6(1) �B form a simple antiferromagnetistruture and are parallel to the b-axis. In Ce2Co0:2Au0:8Si3 a short rangemagneti order is observed. For x = 0:6 and 1.0 the Ce-moments do notorder up to 1.5 K.PACS numbers: 61.12.�q, 75.25.+z, 75.30.�m, 75.50.Ee1. IntrodutionThe magneti properties of erium intermetalli ompounds have beenknown to be ontrolled by sensitive balane between the Ruderman�Kittel�Kasuya�Yosida (RKKY) interation and the Kondo e�et. The ompetitionbetween these two mehanisms has been viewed in the literature in light ofDoniah's one-dimensional Kondo neklae model [1�3℄.The ternary intermetalli ompounds Ce2TSi3 (T � nd eletron metals)rystallize in a derivative of the hexagonal AlB2-type struture with the Cemagneti atoms fully ordered on the aluminium site 1a: 0,0,0 and the non-� Presented at the XII Shool of Modern Physis on Phase Transitions and CritialPhenomena, L¡dek Zdrój, Poland, June 21�24, 2001.(3393)



3394 �. Gondek et al.magneti atoms (T/Si) both on the boron site 2d: 13 ; 23 ; 12 . These systems areof partiular interest beause they have omplex magneti properties: a long-range in Ce2RhSi3 [4℄ and a short-range in Ce2PdSi3 [5,6℄ antiferromagnetiorder.Investigated in this work the Ce2Co1�xAuxSi3 ompounds exist in thewhole region of onentration x. X-ray data indiate that these ompoundsrystallize in a (2a; 2a; ) variant of the AlB2 struture [7,8℄.Marosopi measurements suggest interesting properties of these om-pounds. The Ce2CoSi3 is a non magneti Kondo-lattie ompound [7,8℄.With inreasing the gold ontent the properties of Ce2Co1�xAuxSi3 hangefrom harateristi for a non magneti Kondo regime to the ones harater-isti for a magnetially ordered RKKY- interation dominated region. Thetemperature dependene of the spei� heat give the sharp peak at 3.8 K forx = 0:4, one broad at 4 K for x = 0:6 and at 3.2 K for x = 1:0 and two broadpeaks lose to 4 and 7 K for x = 0:8. The plots of low-temperature magnetisuseptibilities and magnetization data indiate magneti transitions aroundthese temperatures [8℄.This work reports the neutron di�ration data for Ce2Co1�xAuxSi3(x = 0:4; 0:6; 0:8 and 1.0) ompounds on the basis of whih the rystaland magneti struture parameters are determined.2. Experiment and resultsThe experiment was performed on the same samples as were used in ourprevious study [8℄.Neutron di�ration patterns were measured in the temperature range1.5�10 K using the E6 di�ratometer installed at the BERII reator at theBerlin Neutron Sattering Centere, Hahn�Meitner Institute in Berlin. Theinident neutron wave length was 2.441Å. The data proessing was per-formed by the Rietveld-type FULLPROF program [9℄.Di�ration patterns olleted in the paramagneti state at 10 K forCe2Co0:6Au0:4Si3 is shown in Fig. 1(a). The proessing of neutron dataon�rmed that the spae group is P6/mmm (No 191). The atoms oupythe following positions: Ce1 in 1a : 0; 0; 0;Ce2 in 3f : 12 ; 0; 0;Co; Au randomly in 2d : 13 ; 13 ; 12 ;Si in 6m : x; y; 12 :The rystal struture of these ompounds is shown in Fig. 2.
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Fig. 1. Observed and alulated neutron di�ration patterns of Ce2Co0:6Au0:4Si3at (a) 10 K and (b) 1.5 K. The inset shows the temperature dependene of the 100and 011 magneti peaks intensities.
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Fig. 2. Crystal struture of Ce2Co1�xAuxSi3 ompounds.For Ce2Co0:6Au0:4Si3 ompound at low temperature on the 1.5 K patternadditional peaks of a magneti origin are observed (see Fig. 1(b)). Thesepeaks are indexed on an orthorhombi magneti unit ell with lattie pa-rameters derived from the hexagonal ell:am = a2 ; bm = p3a2 ; m = where a and  are the lattie parameters of the hexagonal rystal unit ell.The magneti unit ell de�ned above ontains only two erium atoms loatedat the positions: (0,0,0) and (12 ; 12 ; 0). Only one type of antiferromagnetiorder is possible in this lattie. The magneti moments equal to 0.6(1) �Bare oupled antiferromagnetially. An absene of the M(010) re�etion in-diates that erium moments are aligned along the a-axis. The temperaturedependene of the integral intensity of the 100 and 011 re�etions give theNéel temperature 4.3 K whih is in agreement with the spei� heat data(3.8 K) [8℄.For the Ce2Co0:2Au0:8Si3 ompound at 1.5 K broad peaks at 2� equalto 10o, 36o and 49o are observed (Fig. 3). These peaks are similar to thoseobserved in Ce2PdSi3 [5,6℄ and suggest a short range magneti order. Theintensity of these peaks dereases down to zero at 6 K.For the Ce2Co0:4Au0:6Si3 and Ce2AuSi3 ompounds at low temperatureon the 1.5 K patterns there are no additional peaks of a magneti originwhih suggests an absene of a magneti order at 1.5 K.
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Fig. 3. (a) Observed and alulated neutron di�ration pattern of Ce2Co0:2Au0:8Si3at 10 K. The squares represent the experimental points, solid lines the alulatedpro�les and di�erene bewteen observed and alulated patterns. The bars indiatethe nulear Bragg peaks. (b) Di�erential pattern at 1.5 and 10 K.3. DisussionThe neutron di�ration experiment on�rms that the Ce2Co1�xAuxSi3(x = 0:4, 0.6, 0.8 and 1.0) ompounds have the hexagonal struture ofCe2CoSi3 type. In the ase of the ompound with x = 0:4 the neutrondi�ration data on�rm the existene at low temperatures of a long-rangemagneti order of erium moments. The determined magneti struture issimilar to that observed in the isostrutural Ce2RhSi3 [4℄. A determined Cemagneti moment equal to 0.6(1) �B is smaller that observed in Ce2RhSi3(1.3(1) �B). In both these ompounds the Ce magneti moments in anordered state are redued, as ompared to the value for the free Ce3+ ionvalue (gJ=2.14 �B).The same tendeny has been observed in a large number of erium in-termetalli ompounds (see, for example Ref. [10℄) and is ommonly at-tributed either to valene �utuations or to the Kondo e�et [11℄. ForCe2Co0:2Au0:8Si3 the short-range antiferromagneti orrelations similar tothose observed in Ce2PdSi3 [5,6℄ are observed. In Ce2Co0:4Au0:6Si3 andCe2AuSi3 the magneti order is not deteted up to 1.5 K. It is in ontra-dition with the marosopi data (temperature dependene of the spei�heat and magneti suseptibility) whih indiate an existene of the mag-neti order in these ompounds at low temperatures [8℄.
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