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MAGNETIC EXCITATIONS IN AN ITINERANT5f ANTIFERROMAGNET UPt2Si2�N. Metokia;b, Y. Koikea;
, Y. Hagaa, N. BernhoeftdG.H. Landera;e, Y. Tokiwaa;f and Y. 	Onukia;faDepartment of Physi
s, Tohoku University, Aoba Sendai 980-8578, JapanbJST Corporation, Kawagu
hi, Saitama 332-0012, Japan
Advan
ed S
ien
e Resear
h Center, JAERI, Tokai, Ibaraki, 319-1195, JapandDRFMC, DEA/Grenoble, 38054 Grenoble Cedex 9, Fran
eeEC-JRC, Inst. for Transuranium Element, 2340-76125 Karlsruhe, GermanyfGraduate S
hool of S
ien
e, Osaka University, Toyonaka, Osaka 560-0043, Japan(Re
eived July 10, 2002)The magneti
 ex
itation in a 5f antiferromagnet UPt2Si2 was stud-ied by means of neutron inelasti
 s
attering. A remarkable low energyquasi-elasti
 
omponent has been observed around the antiferromagneti
zone 
enter (100). We 
on
luded that the low energy quasi-elasti
 responsewould be the ex
itation of the quasi-parti
les due to hybridization between5f and 
ondu
tion ele
trons.PACS numbers: 71.27.+a, 78.70.Nx1. Introdu
tionThe wide variety of behavior exhibited by 5f ele
trons is one of the mostintriguing problems in strongly 
orrelated ele
tron systems. The spe
trum,en
ompassing lo
alized, heavy fermion, non-fermi liquid and itinerant as-pe
ts, depends on the strength of the hybridization with valen
e and ligandele
tron states. Materials in the UT2Si2 system play an important role in ourunderstanding as the hybridization 
an be 
ontrolled by varying the transi-tion metal element T. In this respe
t the unusual transition at T0 = 17Kand the super
ondu
tivity in URu2Si2 are espe
ially interesting with, on theother hand, UPt2Si2 being 
onsidered as an example of an antiferromagnetwith lo
alized 5f states. UPt2Si2 has the CaBe2Ge2-type stru
ture with� Presented at the International Conferen
e on Strongly Correlated Ele
tron Systems,(SCES02), Cra
ow, Poland, July 10�13, 2002.(979)



980 N. Metoki et al.spa
e group P4=nmm. The uranium magneti
 moments along the 
-axis(M = 1:7�B) order antiferomagneti
ally with Q=(001) below TN = 37K asshown in Fig. 1(a). The sus
eptibility [1℄ and spe
i�
 heat [2℄ of the lat-ter material were understood in terms of the 
rystalline ele
tri
 �eld (CEF)levels suggested by a previous neutron s
attering study on a poly
rystallinesample [3℄ whilst the large drop of the resistivity at TN and the anisotropi
behavior remained unexplained [3℄. The purpose of this study is to revealthe magneti
 ex
itations of UPt2Si2 in single 
rystalline samples.
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Fig. 1. (a) Crystal and magneti
 stru
ture of UPt2Si2. (b) The intensity of the(1 0 0) antiferromagneti
 peak and the inelasti
 
omponent at �E = 0:4meV.2. ExperimantalSingle 
rystalline samples were grown by the Czo
hralski-pulling methodin a tetra-ar
 furna
e under argon gas atmosphere. The magneti
 ex
itationwas measured with three single 
rystal rods aligned within the a

ura
y of0.3 degrees on a triple axis spe
trometer LTAS with �xed Ef = 3:5meV.3. Result and dis
ussionThe temperature dependen
e of the (100) antiferromagneti
 Bragg in-tensity is plotted in Fig. 1(b). The intensity exhibits a 
lear nature ofthe magneti
 order parameter. The intensity at the neutron energy loss�E = 0:4meV in
reases with elevating temperature and showed a maxi-mum at TN. It means that there is a low energy magneti
 ex
itation.The existen
e of the low energy 
omponent is 
learly demonstrated bythe inelasti
 s
attering pro�le shown in Fig. 2. On the (1 0 0) antiferromag-neti
 zone-
enter we observed pronoun
ed quasi-elasti
 peak at T = 38K,slightly above TN. This quasi-elasti
 s
attering 
an be �tted by Lorentzian
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Fig. 2. The inelasti
 s
attering pro�le at Q =(1 0 0) and (1.3 0 0), denoted by 
ir
lesand triangles, respe
tively. The spe
tra were measured at 3.1K (
losed symbols)and 38K (open symbols), respe
tively.line shape with the full width of 0.15meV. This ex
itation de
reases in in-tensity with de
reasing temperature. At Q =(1.3 0 0) a weaker and broaderquasi-elasti
 s
attering with width of 0.4meV was observed. Fig. 3 showsthe magneti
 ex
itation spe
tra of UPt2Si2 measured as a fun
tion of Q.
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Fig. 3. Constant-Q pro�le of UPt2Si2 as a fun
tion of Q measured at T = 38K.



982 N. Metoki et al.The low energy quasi-elasti
 s
attering has a maximum intensity aroundthe antiferromagneti
 zone 
enter (100). Our preliminary neutron inelasti
s
attering experiments observed the magneti
 ex
itation 
ontinuum above5meV with no CEF ex
itation. Therefore, we 
on
luded that this low en-ergy quasi-elasti
 
omponent would be the spin �u
tuations of the heavyquasi-parti
les due to hybridization between 5f and 
ondu
tion ele
trons.Very re
ently similar low energy ex
itation and two 
omponent magneti
 ex-
itation have been observed in heavy fermion super
ondu
tors UPd2Al3 [4℄,UPt3 [5℄, and 5f itinerant antiferromagnet UGa3. [6℄ It is also found even ina lo
alized 5f antiferromagnet, U3Pd20Si6. [7℄ Therefore, these phenomenawould be a general feature in uranium intermetalli
 
ompounds, be
ause 5fele
trons in uranium has rather strong hybridization e�e
t.REFERENCES[1℄ G.J. Nieuwenhuys, Phys. Rev. B35, 5260 (1987).[2℄ H. Amitsuka et al., Physi
a B 177, 173 (1992).[3℄ R.A. Steeman et al., J. Magn. Magn. Mater. 76, 435 (1988); J. Phys. Condens.Matter 2, 4059 (1988).[4℄ N. Metoki et al., Phys. Rev. Lett. 80, 5417 (1998); N.R. Bernhoeft et al. , Phys.Rev. Lett. 81, 4244 (1998).[5℄ N.R. Bernhoeft et al., J. Phys. Condens. Matter 7, 7325 (1995).[6℄ S. Coad et al., Physi
a B 281, 200 (2000).[7℄ N. Metoki et al., to be published.


