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Abstract

0.030 | = CeRu,Sn, -
Kondo insulators represent a special class of hegvy 0,025 - ** o HilauHesT -
fermion systems where a half-filled conduction barjc . . Hlle wHo1T
hybridizes with an almost dispersionless 4f level rg- 0020l % " Hllc,uH=5T -
sulting in a heavy guasiparticle band with a sm A H || ¢ from torque

energy gap of a few meV at the Fermi level. ThE
tetragonal crystal structure of the Kondo insul
tor CeRuSn; (Figure 1) places it inbetween th _
archetypal cubic Kondo insulators like YbBor 0.005 -

CeBi,Pt; and the orthorhombic Kondo semimetalg : ‘AA\__ : -
CeNiSn and CeRhSb [1, 2]. Investigations of posg- 0000p = % A a4 @ e TIK
ble anisotropies - or even nodes - of the Kondo insj- 10 100
lating gap In CeRibn; are of central interest. T [K]

We show for the first time electrical resistivity, Hal
effect and Hall mobility data of single crystals o
this compound along three different crystallograph FIGURE 2: Temperature dependence of the magnetic sus
directions. Magnetic susceptibility and magnetiz: ceptibility, x(7'), of a CeRuSny single crystal with field
tion data shown previously [3] are complementgo applied along the:- and thec-direction. Comparison of
with data obtained from torgue measurements. Largje the SQUID data with susceptibility.(7") computed from

anisotropy effects are revealed in all these physidal torque data.
properties, both between the tetragonallirection
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FIGURE 5. Temperature dependence of the electrical re-
sistivity, p(T'), of single crystalline CeR®r; with the
current applied along the crystallographic directians
andc/.

and the basal plane and within a quasi cubic cell arfs- 280 ¢ 1. cerusn | ° imBi] -
Ing In this compound due to the lattice parameter 240] % ii o < lesie]
the [0 O 1] direction almost matching the lattice spag- vk v T ] - ;
ing in the [1 1 0] direction [3]. el CeRu,Sn; ; 2001 .
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Figure 5 shows the temperature dependence of the T[K] FIGURE 6: Temperature _dependence of.the Hall constant
electrical resistivity. It ressembles the behaviour typ- Ry (T) of a CeRySny; single crystal, with the current
Ically found _itr)l_IKOndO inSUI%torS.'h _ FIGURE 3: Temperature dependence of the magnetic sus alonga, cander
2C Susceptotily measured with a SY-1D magrg ceptibility, v(T), of a CeRySH; single crystal with field
tometer along the C(;ySt? Ogcrja_lp FIC 'recgonsd[ Th applied along ther- and thec-direction. Comparison of
[00.1] 2l [110 Bl glel/salln Hghiies 2 =i 3. the SQUID data with susceptibility.(7) computed from 390 + S L L
c-axis Is identified as the hard axis. The value of tlje torque data. ol + CeRu,Sn, = a8l
susceptibility in this directiony.., was remeasured by _ } . = Jlo. Bllc'| |
means of torgue magnetometry. The torque data jet 250 |
veal a significantly lower value of. than measured — 20|
directly in a SQUID. The same effect is observed | 025 2
the magnetization data (Figure 4). This Is attributgc - X} " 150}
_ I CeRu,Sn, °o - " o
to the torque magnetometry being less prone to mjs- S Joi” o0l
alignements of the sample. 00T o Hie ik ) _
Figures 6 and 7 show the Hall constant and the Hgll e from torgque N _ 50 -
mobility with the current applied along the three dif 0451 4 Hicfomtorque o f " - ol
ferent crystallographic directions. The field is alwayg o .t
) . a - = . T= 3K b -
applied perpendicular to the current. The mobilit S o010k o ! h T K
data again shows pronounced anisotropy between ghe ; 0 -
a- andc-, as well as between the- andc-direction. - s vess ]
Tt -"'. T 2 o? ] FIGURE 7. Temperature dependence of the Hall mobil-
M soe? A j ity, up(T), of a CeRySn; single crystal, with the current
000 T alonga, c ander.
bH [T]

FIGURE 4: Magnetic field dependence of the magnetiza-
tion, M (ugH), of CeRuSry, taken at 3 K for fields ap- Conclusion
plied along the three crystallographic directiansc and

/

¢'. Comparison of the SQUID data with magnetization
M(uoH) computed from torque data.

Anisotropy Is observed Iin all the examined physicdl
properties along the fundamental crystal directiofs
of CeRuSHn.

Interpretation
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FIGURE 1: Crystal structure of CeR6n; and scheme of
the quasi cubic cell within the tetragonal cell.

A crystal field model can describg andy,,, but fails
to account for the very small values gf. We at-
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