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QUASI-2D FERMI SURFACES OF THEMAGNETIC COMPOUND CeAgSb2�Y. Inada, A. Tamizabel, Y. Sawai, S. Ikeda, H. ShishidoT. Okubo, M. Yamada, Y. 	OnukiGraduate Shool of Siene, Osaka UniversityToyonaka Osaka, 560-0043, Japanand T. EbiharaDepartment of Physis, Faulty of Siene, Shizuoka University836 Ohya, Shizuoka 422-8529, Japan(Reeived July 10, 2002)We have sueeded in growing high-quality single rystals of CeAgSb2,and arried out the de Haas-van Alphen (dHvA) experiment. CylindrialFermi surfaes were observed, together with losed Fermi suraes. The ef-fetive ylotron mass is in the range from 0.9 to 32m0. Large ylindrialFermi surfaes oupying half of the Brillouin zone were deteted, whihare highly di�erent from small Fermi surfaes in the referene ompoundsLaAgSb2 and YAgSb2 with a semimetali harater. CeAgSb2 is the �rstexample in whih the 4f eletron beomes itinerant and possesses the mag-neti moment.PACS numbers: 71.18.+y, 71.27.+a1. IntrodutionRTX2(R:rare earth, T:transition metal) rystallizes in the tetragonalZrCuSi2 type struture (spae group P4/nmm) [1, 2℄. The rystal stru-ture of CeAgSb2 an be understood from the staking arrangement of Sb-CeSb-Ag-CeSb layers [1℄. It shows the magneti ordering below 9.7K. Themagneti struture is reported to be ferromagneti with a small ordered mor-ment of 0.33�B [3℄, although the magnetization urve is highly anisotropiand annot be understood from the simple ferromagneti struture [2℄.� Presented at the International Conferene on Strongly Correlated Eletron Systems,(SCES02), Craow, Poland, July 10�13, 2002.(1141)



1142 Y. Inada et al.The dHvA and Shubnikov�de Haas (SdH) experiments on CeAgSb2 aswell as on referene ompounds YAgSb2 and LaAgSb2 were reported byMeyers et al. [4℄. A small Fermi surfae was observed for CeAgSb2. Onthe other hand, the Fermi surfae in YAgSb2 and LaAgSb2 was found toonsist of a ylindrial Fermi surfae and a few kinds of losed (ellipsoidal)ones. The reason why larger Fermi surfaes were not observed in CeAgSb2was mainly due to the fat that the measurement was arried out at a hightemperature of 2.1K and the spei� heat oe�ient  is reported to be75mJ/K2�mol for the polyrystalline sample of CeAgSb2 [5℄, whih is largerthan that of LaAgSb2 ( = 2:62mJ/K2�mol) [6℄.We have thus done the dHvA experiment by standard �eld-modulationmethod at low temperatures down to 30mK and in high magneti �elds upto 170 kOe to larify the eletroni state.2. Experimental and disussionSingle rystals were grown by the self-�ux method, as desribed in ref [2℄.The starting materials were 3N(99.9% pure)-Ce, 5N-Ag and 5N-Sb. Thetypial size was 8�5�3mm3, being �at in the (001) plane.
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Fig. 1. Temperature dependene of (a) eletrial resistivities and (b) anisotropiratio, �001=�100, in CeAgSb2Figure 1(a) shows the temperature dependene of the eletrial resistivityin the urrent J along [100℄ and [001℄. The residual resistivity �0 and residualresistivity ratio �RT=�0 were 1.25�
�m and 522 for the urrent J k [001℄and 0.37�
�m and 210 for the urrent J k [100℄, respetively, indiating ahigh-quality sample. The temperature dependene of the resisitivity ratiobetween J k[001℄ and [100℄ is shown in Fig. 1(b). Anisotropy of the resistivityis large: the ratio is 8.3 at room temperature and 17 around 10K, re�etingthe quasi-two dimensional eletroni state. The eletrial resistivity in both



Quasi-2D Fermi Surfaes of the Magneti Compound CeAgSb2 1143diretions dereases steeply below Tord =9.7K. The temperature dependeneof the eletrial resistivity below 3K follows:� = �0 +AT 2 +BT (1 + 2T=�) exp(��=T ) : (1)The third term in Eq. (1) is appliable to the magneti ompound with aspin gap of �. The value of � are 7.6K for J k [001℄ and 9.7K for J k [100℄,respetively.
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Fig. 2. (a) Typial dHvA osillation and (b) the orresponding FFT spetrum inCeAgSb2Figure 2 shows a typial dHvA osillation and its fast Fourie transform(FFT) spetrum for H k[001℄. Here, the dHvA frequeny F (= ~SF=2�e) isproportional to the extremal (maximum or minimum) ross-setional area SFof the Fermi surfae. Three groups of branhes, 1;2;3, were observed at highmagneti �elds ranging 100 to 169 kOe. The frequenies of these branhesinrease approximately as a funtion of 1= os �, where � is a tilted �eldangle from [001℄ to [100℄. These branhes orrespond to ylindrial Fermisurfaes. The presene of these branhes indiates the quasi-two dimensionaleletroni state as expeted from the anisotropy of the eletrial resisitivitiesshown in Fig. 1.These branhes possess rather heavy ylotron masses, 32m0 for branh1, 20m0 for branh 2 and 10m0 for branh 3. The ross-setion of branh1 in CeAgSb2 (F = 1:12� 108Oe) oupies approximately half of the Bril-louin zone beause the ross-setional area of the Brillouin zone orrespondsto 2.2�108Oe in the (001) plane.In the loalized f -eletron systems, the Fermi surfaes of a erium om-pounds is similar to those of orresponding referene La or Y ompounds.The main dHvA frequenies in CeAgSb2 are, however, an order of magni-tude larger than those in LaAgSb2 or YAgSb2. Namely, the largest ylindri-al Fermi surfae in LaAgSb2 or YAgSb2 orresponds to 1.7�107 Oe, whihmeans a small Fermisurfae. LaAgSb2 or YAgSb2 are a semimetali with asmall eletroni spei� heat oe�ient  '1mJ/K2�mol.



1144 Y. Inada et al.It is onluded that one 4f -eletron per erium in CeAgSb2 ontributesthe volume of the Fermi surfae, indiating a band eletron in CeAgSb2.CeAgSb2 is the �rst example in whih the 4f eletron beomes itinerantand possesses the magneti ordered moment.This work was supported by the Grant-in-Aid for COE Researh(10CE2004) of the Ministry of Eduation, Culture, Sports, Siene and Teh-nology of Japan. REFERENCES[1℄ M. Brylak et al., J. Solid State Chem. 115, 305 (1995).[2℄ K. D. Myers et al.,J. Magn. & Magn Mater. 205, 27 (1999).[3℄ G. André et al., Physia B 292, 176 (2000).[4℄ K. D. Myers et al., Phys. Rev. B60, 13371 (1999).[5℄ Y. Muro et al., J. Alloy. Compd. 257, 23 (1997).[6℄ M. Houshiar et al., J. Magn. Magn. Mater. 140-144, 1231 (1995).


