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Ele tri al resistivity measurements under hydrostati pressure up to
2.2 GPa was arried out for a ferromagneti ternary erium ompound
CeCu9 Sn4 . The ferromagneti transition temperature in reases with inreasing pressure up to 0.8 GPa and then de reases with in reasing pressure
above 1 GPa. Origins of this pressure dependen e may be the ompetition
between magneti intera tion in the -plane and along the -dire tion.
PACS numbers: 75.30.Kz, 71.27.+a, 72.15.Jf
1. Introdu tion

The Ce-based ompound CeCu9 Sn4 order ferromagneti ally below its
Curie temperature TC = 5.5 K [1℄. The rystal stru ture of this ompound
is tetragonal LaFe9 Si4 -type stru ture [1℄ derived from the ubi NaZn13 -type
stru ture of whi h a heavy fermion ompound UBe13 is one of the example
[2, 3℄. And a substituted elements ompound CeCu9 4 Sn3 6 rystallizing in
the ubi NaZn13 -type stru ture exhibits no magneti ordering down to 1.6 K
[1℄. From the view point of the erium sublatti e for the CeCu9 Sn4 , the
nearest neighbor erium site is in the -plane and the se ond nearest neighbor
site is along -axis. On the other hand, the erium site distan e along
the z -dire tion of CeCu9 4 Sn3 6 is equal to the nearest neighbor erium site
distan e in the xy-plane. This indi ate that the energy of the ferromagneti
intera tion of the erium ion in the CeCu9 Sn4 might be determined by the
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ompetition between the magneti intera tion within the -plane and along
the -dire tion. To larify the origins of magneti properties of CeCu9 Sn4 ,
we planned to arry out the pressure ee t investigation in this system.
In this paper we report the experimental results of the ele tri al resistivity
measurements under high pressure up to 2.2 GPa.
2. Experimental details

The poly rystalline CeCu9 Sn4 sample was obtained by the ar melting
method with the starting materials of stoi hiometri amounts of the onstituent elements and then annealed at 680Æ C for 32 days. Hydrostati
pressure up to 2.2 GPa was applied using the normal piston ylinder type
high pressure apparatus. The 1:1 mixture of Fruorinert FC77 and FC70 was
used as a pressure transmitting medium. A tual pressure at low temperature
was determined by measuring the super ondu ting transition temperature
of tin for whi h the pressure dependen e of TC is known to high a ura y.
3. Results and dis ussions

X ray powder dira tion pattern using Cu K (see Fig. 1) showed that
the obtained CeCu9 Sn4 samples possess the tetragonal LaFe9 Si4 -type stru ture. The obtained latti e parameters a and at room temperature by using
the Rietveld method with RIETAN program [4℄ were 8:596Å and 12:34Å,
respe tively. Fig. 2(a) shows the temperature dependen e of the ele tri al
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Fig. 1. X ray dira tion pattern using Cu K of CeCu9 Sn4 ( ross symbols) and
al ulated pattern by using of Rietveld method [4℄ (solid line). Lower solid line is
the residual urve.
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Fig. 2. (a) Temperature dependen e of the ele tri al resistivity of the CeCu9 Sn4 at
various pressure. (b) Low temperature part of the temperature dependen e of the
ele tri al resistivity of the CeCu9 Sn4 at various pressure.

resistivity of the CeCu9 Sn4 at various pressure. Metalli behavior was observed and the typi al features of Kondo ee t seems to be not so strong for
all pressure region up to 2.2 GPa. Fig. 2(b) is the magni ation around at
low temperature region. The sharp drop orresponding to the ferromagneti
ordering was observed around 7 K up to 2.2 GPa. The Curie temperature TC
was dened as the temperature at whi h the temperature derivative of the
resistivity be ome maximum. The pressure dependen e of the TC is shown
in Fig 3. The value of TC in reases with in reasing pressure up to 0.74 GPa,
and above 1 GPa, TC de reases with in reasing pressure. Moreover, as seen
in Fig. 2(b), additional new anomaly appeared below TC , under high pressure
region above 1.48 GPa, and this anomaly in reases with in reasing pressure.
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Fig. 3. Pressure dependen e of the Curie temperature and new anomalies of the
CeCu9 Sn4 .
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From the temperature dependen e of the resistivity, it an be onsidered
that the ee t of Kondo s reening may be relatively small for the energy of
the ferromagneti intera tions in CeCu9 Sn4 under the experimental pressure
range. The ferromagneti intera tion may be aused by the extension of
-dire tion from the ubi stru ture of the Ce-sublatti e sin e the ubi
CeCu9 4 Sn3 6 is paramagnet down to 1.6 K [1℄. By applying pressure, the
rystal stru ture of CeCu9 Sn4 may tend to be restored to the ubi stru ture,
in other words, a ompressibility of -dire tion of CeCu9 Sn4 may be larger
than that of a-dire tion. Consequently, the magnitude of ferromagneti
intera tion under high pressure in CeCu9 Sn4 may be ontrolled mainly by
the intersite distan e along -dire tion. However, we have no information
about the intersite distan es of the Ce ions under high pressure. We also
need to know the elasti properties of the CeCu9 Sn4 . Moreover, the origins
of the pressure indu ed new anomaly is still unknown. Also the possibility of
existen e of a new magneti phase, below ferromagneti phase, must be taken
into a ount. Further investigations are ne essary to larify the magneti
properties of CeCu9 Sn4 .
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