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Intermctailic CeNijAlj is a dense-Kondo compound with a magnetic transition temper
ature at 2.GK. Wc have carried out a neutron diffraction measurement to study a magnetic 
structure of CeNi?Alj using a powder sample and a single crystalline sample. It is found 
that the magnetic structure is an incommensurate sinusoidal one with a propagation vec
tor i= (0.5, 0.405, 0.083) and that the amplitude of magnetic moment is 1.54 /i f l and the 
direction of magnetic moment is declined 8 deg. from the 6-ax is toward the u-axis . 

1.INTRODUCTION 

Ternary rare-earth intermetallic com
pound CeNiiAlj is a new magnetic dense-
Kondo compound with the magnetic tran-
sition^tempcrature of 2.GK.J1) The temper
ature dependence of the resistivity shows 
a minimum around 30K, a InT behavior 
bulow it down to 5K and an abrup' drop 
at 2.6K after passing a broad max. num 
around 4K, which are typical bchavioi - of 
a magnetic dense-Kondo compound. H i e 
magnetic transition temperature is con
firmed by not only the resistivity measure
ment but also the magnetic susceptibility 
and the specific heat measurements.) 1] So it 
is interesting to study the magnetic struc
ture of tliis dense-Kondo compound by 
neutron diffraction measurement. In this 
paper we present the results of the neu
tron diffraction measurement without an 
external magnetic field. 

2.EXPERIMENTAL RESULTS 

The single crystalline sample was grown 

by the Czochralski pulling method in an 
induction furnace. Part of the single crys
tal was pulverized for a powder neutron 
diffraction. Neutron diffraction measure
ment was performed using a mul tide tec-
tor DNS for powder sample and the 2-axes 
diffractometer DN3 for single crystalline 
sample installed at Siioe in the Centre 
d'Etudes Nucléaires de Grenoble. 

Figure 1 shows a powder pattern of 
CeNi?Alg at 1.0K. Wc have observed very 
weak magnetic Bragg peaks, from which 
the propagation^ vector k has been deter
mined as &=(0.5, 0.405, 0.083), which is an 
incommensurate magnetic structure. The 
accurate value <5f the magnetic moment 
could not be determined because the in
tensities of magnetic peaks were too weak. 

Neutron diffraction experiment of sin
gle crystalline sample has allowed us to 
confirm the incommensurate magnetic 
structure by observing 45 magnetic Bragg 
peaks. There was no trace of Bragg peaks 
of third order harmonics, 2k, which indi-
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Intermctallic CeNijAl 5 is a dense-Kondo compound with a magnetic transition temper
ature at 2.GK. Wc have carried out a neutron diffraction measurement to study a magnetic 
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that the magnetic structure is an incommensurate sinusoidal one with a propagation vec
tor k= (0.5, 0.405, 0.083) and that the amplitude of magnetic moment is 1.54 MA and the 
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1.INTRODUCTION 

Ternary rare-earth intermetallic com
pound CeNi^Alj is a new magnetic dense-
Kondo compound with the magnetic tran-
sitiog^tcrnperature of 2.GK.J1) The temper
ature dependence of the resistivity shows 
a minimum around 30K, a InT behavior 
below it down to 5K and an abrupt drop 
at 2.6K after passing a broad maximum 
around 4K, which are typical behaviors of 
a magnetic dense-Kondo compound. The 
magnetic transition temperature is con
firmed by not only the resistivity measure
ment but also the magnetic susceptibility 
and the specific heat measurements.|l] So it 
is interesting to study the magnetic struc
ture of tlu's dense-Kondo compound by 
neutron diffraction measurement. In this 
paper we present the results of the neu
tron diffraction measurement without an 
external magnetic field. 

2.EXPERIMENTAL RESULTS 

The single crystalline sample was grown 

by the Czochralski pulling method in an 
induction furnace. Part of the single crys
tal was pulverized for a powder neutron 
diffraction. Neutron diffraction measure
ment was performed using a multidctec-
tor DN5 for powder sample and the 2-axes 
diffractometer DN3 for single crystalline 
sample installed at Siloe in the Centre 
d'Etudes Nucléaires de Grenoble. 

Figure 1 shows a powder pattern of 
CeNijAlj at l.fiK. Wc have observed very 
weak magnetic Bragg peaks, from which 
the propagation, vector k has been deter
mined as Jk=(0.5, 0.405, 0.083), which is an 
incommensurate magnetic structure. The 
accurate value 3t the magnetic moment 
could not be determined because the in
tensities of magnetic peaks were too weak. 

Neutron diffraction experiment of sin
gle crystalline sample has allowed us to 
confirm the incommensurate magnetic 
structure by observing 45 magnetic Bragg 
peaks. There was no trace of Bragg peaks 
of third order harmonics, 3Jfc, which indi-
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ment was performed using a multidetec-
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Figure 1. Powder neutron diffraction pat
tern of CeNi 2 Al s at 1.6K. (h k I) denotes 
nuclear peaks, and (h k l ) + and (h k l)~ 
denote magnetic peaks. 

catcs that the magnetic structure is not 
squaring modulation. 

The integrated intensities of 45 mag
netic Bragg peaks have been analizcd tak
ing into account of the existence of 4 equiv
alent K-domains. It has been found that 
the magnetic structure is modulated of si
nusoidal type; the amplitude of the mag
netic moment is 1 .54MS, and the direction 
is approximately parallel to the 6-axis with 
an inclination of 8 deg. toward the a-axis, 
as shown in Figure 2. 

The value of the magnetic moment is in 
very good agreement with the saturation 
magnetization, 1.7p8> which was measured 
under the high magnetic field above 10 
tesla parallel to the direction of easy mag
netization, the A-axis, at 1.4K.(3) The direc
tion of the magnetic moment is also consis
tent with the result of the static suscepti
bility; it has a sharp peak at T,v when ex
ternal field is applied parallel only to the 
6-axis. The magnetic structure determined 
here is in good agreement with the recent 
result of the nuclear orientation experiment 

Figure 2. Sinusoidal magnetic structure of 
body-centered orthorhombic CeNijAh 
at 1.6K. Only magnetic Ce atoms are 
drawn. 

carried out at a very low temperature T= 
10mK.(2) 

The specific heat measurement shows a 
normal A type behavior at T/v and a smooth 
tail down to 0.8K. There is no other mag
netic transition down to 0.8K. Accordingly, 
it is inferred that the sinusoidal magnetic 
structure continues to exist at least down 
to 0.8K. However, a sinusoidal structure 
must be generally observed only in the 
vicinity of T/v except for compounds with 
a singlet ground state. The compound 
CeNiîAlj may be strongly affected by the 
Kondo effect even at low temperatures al
though it has large magnetic moments. 

The details will be published elsewhere. 
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