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MAGNETIC AND TRANSPORT PROPERTIES OFEuPt2Si2 UNDER HIGH PRESSURE�A. Mitsuday, T. Goto, N. Takeshitaz, N. M�rixInstitute for Solid State Physis, University of TokyoKashiwanoha, Kashiwa, Chiba 277-8581, JapanH. Wada, and M. ShigaDepartment of Materials Siene and Engineering, Kyoto UniversitySakyo-ku, Kyoto 606-8501, Japan(Reeived July 10, 2002)We present the temperature (T ) dependene of magneti suseptibility(�) and eletrial resistivity (�) of EuPt2Si2 under high pressure. The Néeltemperature (TN) is lowered with applying pressure. Above 2.5 GPa, theTN is ollapsed and the residual resistivity drops dramatially with pres-sure. However, there exists no evidene of the valene transition, whih isobserved as a lear peak in the ��T urve in EuNi2Ge2 under high pressure.PACS numbers: 75.20.Hr, 75.30.MbEuPt2Si2, whih rystallizes in the CaBe2Ge2 type struture, has beenreported to show a stable loalized moment orresponding to Eu2+ (4f7,J = 7=2) and an antiferromagneti ordering at TN � 15 K [1℄. We take no-tie of an isomer shift (IS) of this ompound measured by 151Eu Mössbauere�et at 300 K. The IS value of �8:1 mm/s [1, 2℄ is shifted a little to-ward a Eu3+ state (IS(Eu3+) � 0 mm/s), ompared with the other divalentEu ompounds (e.g. IS(EuAg2Si2) = �10:4 mm=s [2, 3℄, IS(EuNi2Ge2) =�9:1 mm=s [4℄). Reently, a pressure-indued valene transition from Eu2+� Presented at the International Conferene on Strongly Correlated Eletron Systems,(SCES02), Craow, Poland, July 10�13, 2002.y Present address: Department of Physis, Toyama Univ., 3190 Gofuku, Toyama 930-8555, Japanz Present address: Correlated Eletron Researh Center (CERC), AIST Tsukuba-Central4, 1-1-1, Higashi, Tsukuba, Ibaraki 305-0046, Japanx Present address: Department of Physis, Saitama Univ., 255 Shimo-okubo, Saitama338-8570, Japan (1149)



1150 A. Mitsuda et al.to Eu3+ aompanied by ollapse of an antiferromagneti ordering has beenfound in EuNi2Ge2 [5, 6℄. Sine the Eu valene of EuPt2Si2 is loser to atrivalent state than that of EuNi2Ge2, we expeted that similar behaviorwould be observed also in EuPt2Si2 under high pressure. In order to elu-idate that point, we measured magneti suseptibility (�) and eletrialresistivity (�) as a funtion of temperature under high pressure.A polyrystalline sample of EuPt2Si2 was prepared by argon-ar-meltingstoihiometri amounts of onstituent elements with a purity of more than99.9% and subsequently annealing in an evauated quartz tube at 800ÆCfor one week. The sample was on�rmed by powder X-ray di�ration to bea single phase with the CaBe2Ge2 type struture. Magnetization measure-ments under high pressure up to 1.2 GPa was performed from 4.2 K to 200 Kby an extration tehnique using a Ti-Cu lamp ell. Eletrial resistivityunder high pressure up to 9.0 GPa was measured from 3 K to 300 K by astandard d four-probe method using a ubi-anvil-type pressure ell.
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Fig. 1. Temperature dependene of magneti suseptibility of EuPt2Si2 under vari-ous pressures. The inset shows pressure dependene of the Néel temperature. Theopen and solid irles are determined from a peak position in the ��T urve (Fig. 1)and from an in�etion point in the ��T urve (see Fig. 2), respetively. The solidand dashed lines are guides to the eye.The magneti suseptibility � is plotted in Fig. 1 as a funtion of temper-ature and pressure. For all pressures, a de�nite peak is observed at around15 K, orresponding to the antiferromagneti ordering. With applying pres-sure, the Néel temperature TN, determined from the peak position, is loweredas shown in the inset of Fig. 1 and the peak is gradually suppressed, whih



Magneti and Transport Properties of EuPt2Si2 Under High Pressure 1151suggests the Eu valene is shifted little by little toward a nonmagneti triva-lent state. Above TN, the � follows the Curie-Weiss law with the e�etivemoment of �e� � 7�B and the Weiss temperature of �p = �27K � �18 K.The value of �e� (even for ambient pressure) is rather smaller than a theo-retial value of Eu2+ (7:94�B) and an experimental value of other divalentEu ompounds. This result also suggests the Eu valene of EuPt2Si2 is inthe viinity of the valene �utuating state.
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Fig. 2. Temperature dependene of eletrial resistivity of EuPt2Si2 under variouspressures. The inset shows data for 2.0, 2.5, 3.0 GPa in the temperature rangefrom 3 K to 30 K. The arrows show an in�etion point orresponding to the TN.In order to investigate higher-pressure behavior, we measured the tem-perature dependene of eletrial resistivity � for pressures ranging fromambient pressure to 9.0 GPa, as shown in Fig. 2. At ambient pressure, withdereasing temperature, the � inreases below 120 K and shows tendeny tosaturate to a large residual resistivity of �0 � 300�
m at lowest tempera-ture. The ��T urve has an in�etion point at TN = 16 K. These features ofthe � is quite di�erent from those of other divalent Eu ompounds showingan antiferromagneti ordering suh as EuNi2Ge2 [6�8℄. Applying pressuredepresses the in�etion point to 11 K at 2.0 GPa and to T < 3 K above2.5 GPa, as displayed in the inset of Fig. 2. The TN estimated from thein�etion point is also plotted as a funtion of pressure in the inset of Fig. 1.The antiferromagneti ordering seems to disappear at around 2.5 GPa. How-ever, there exists no evidene of the valene transition, whih is observed asa lear peak in the ��T urve in EuNi2Ge2 under high pressure [6℄. Instead,at 2:0 � 3:0 GPa, a broad and small hump is seen in the temperature range



1152 A. Mitsuda et al.of 60K � 140 K, of whih origin is unknown. On the other hand, withapplying pressure, the �0 drops dramatially to � 10�
m at 9.0 GPa.Aordingly, at P � 2:0 GPa, the temperature dependene of � transfersinto metalli behavior. In normal metalli materials, a residual resistivity isgenerally interpreted as due to sattering of ondution eletrons by impu-rities or lattie defets whih are independent of pressure and temperature.Therefore, we must take into aount another sattering mehanism in orderto explain the pressure-sensitive behavior of the �0. At P � 4:0 GPa, the �exhibits T 2 dependene at lowest temperatures, whih suggests Fermi-liquidbehavior. The T 2 oe�ient A is derived to be � 0:035�
m=K2 for 4.0and 6.0 GPa and 7 � 8� 10�3 �
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