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A b s tra c t: A  La-defic ient sam ple o f La050Ca0 30M nO 3.6 w as prepared by  th e  solid- 
sta te  reaction m ethod. The crystal structure o f the sam p le is s ing le  phase and 
orthorhom bic. Together w ith M (T) curves, from  th e  Xac'' curve  the C urie 
tem perature o f th is com pound nearly 300K  has been de te rm ined w h ich  is 
s ign ifican tly h igher than those o f the  L a ,.,C a ,M n0 3̂  system . The m agnetic 
en tropy change reaches a m axim um  value o f -A S m = 5 .3J/kg .K  a t the C urie 
tem perature upon a 5T m agnetic field variation. Va lues o f 0 .01 63 and 0 .153 fo r 
the oxygen defic iency Ô and the ratio o f M n3*:Mn4',  respective ly, have been 
determ ined. It is suggested that th is  com pound is  a su itab le  cand ida te  fo r 
applica tion as a w orking substance in m agnetic refrigeration.

1. In t ro d u c tio n
Magnetic refrigeration has a ttracted  considerable in terest due to its  advantages over 

gas refrigeration [1]. Recently, atten tions are focused on compounds w ith a large magnetic 
entropy change a t  a high tem perature as well as L a1.xCa,M nOs.i compounds [2]. On the 
o ther hand, one of the interesting problems of m anganese perovskites is th e  non -  
stoichiometry of oxygen -  the La-deficient compounds. In particu lar, a g ian t magnetocaloric 
effect, and magnetic properties take  place in La-deficient compounds. Experimentally, the 
charge-ordered s ta te  (CO) the real-space ordering of charge carriers M n3*, M n4‘ was 
observed in many of the hole-doped manganese oxides. In th is  paper, electronic and 
magnetic properties of La deficient La05Ca„ 3Mn03.i compound have been presented. 
Especially th e  charge order s tate  was observed a t  n ea r antiferrom agnetic to param agnetic 
transition tem perature.

2. E x p e r im e n ta l

The sam ple of non-nominal- stoichiometry compositions of LaO5Cao.3M n03 was 
prepared by the solid state-reaction method, which had  reported  som ewhere [3]. The 
m easurem ents have been carried out by X -  ray powder diffraction (XPD), m agnetization 
M(T), magnetocaloric effect, susceptibility (x,c) resitivity  R(T), oxygen deficiency (Ỗ) and 
ratio of Mn3*:Mn4*.

3. R e su lts  a n d  d isc u ss io n

The XPD patten  reveals th a t  the sample is  a  single phase orthorhom bic * perovskite 
structure. Lattice param eters of the sample have been determ ined, which are  a = 5.447,
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b = 7.713. and c  = 5.445 which is identified with the 
crystal s tructure of the parent compound 
LaM n03 [4]. So it is found th a t the crystal 
structure of sam ple has been distorted by the La 
deficiency.

By th e  tritation  method, the oxygen 
concentration in LaosCaoaMnOjs has been 
determined. With 6 = 0.0163. From the oxygen 
deficiency 5, the ratio of Miru : Mn4’ was 
estim ated to be 0.153. It can be seem th a t  the 
large am ount of Mn3* became Mn4< in 
comparison with th a t  of LaM n03, which 
contained about 5% Mn'1* only [4]. This is the 
main reason th a t causes the changes in 
properties of the sample.

From EDS pattern, the real compositions 
of the sam ple has been estim ated wish 
La = 66.475%, Ca = 3.70% and Mn = 29,83%.

Fig. 1 shows the tem perature dependence 
of the magnetization m easured up field of 1000 
Oe under zero -  field (ZFC) and field cooled (FC) 
conditions. It is found tha t the magnetic 
moment curves of the sample in the ZFC 
coinciding with th a t is FC. This suggests that 
the spin order does not depend on external 
magnetic filed until 1000 Oe. The Curie 
tem perature Tr is determ ined as 292K on both 
the tem perature dependence of the 
magnetization and of the susceptibility 
m easurements. From the Xuc'1 curve in fig 2, the 
paramagnetic-ferromagnetic transition a t  Curie 
tem perature has indicated. The Tc of this 
sample is relative large than  th a t of La,. 
xCasMnO;j system. The key mechanism is 
connected to the charge transfer induced by 
either stoichiometric defects, such as action 
vacancies or oxygen content or hole doping by 
partial substitution on the Mn -  site. That 
means the substitution of Ca 2* for La*5 in La -  
deficient case leads to an increase of the Mn3*- 
Mn1* localized states, accompanying an 
enhancement of the ferromagnetic double 
exchange interaction. Therefore, the Curie
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Fig.l. The magnetization curves of FC 
and ZFC conditions

Fig.2. The X„,:(T) curve of the sample 
(insert is the xac'(T) curve)
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tem perature has increased. From the M(H) 
curves of magnetization in the dependence on 
applied field up to 5 T, the magnetic -  entropy 
change ASmn(, can be approximately calculated 
and the obtained value as Õ.3 J/kg.K (fig. 3).
This large value originated from the 
considerable change of the magnetization near 
Tc. Another possible reason is th a t  higher 
magnetic field, th e  magnetic moments are 
oriented better than a t  lower magnetic field and 
when the ratio of Mn;l7M n4* was reduced, the 
competition between DE and SE interaction 
increased, this SE interaction will be 
dominated.

The resistivity curve of the sam ple in fig 4 showed the maximum value a t  TM| = 185 K 
where the insulator -  m etal transition occurs. The nature of the I-M  generally transition 
can be understood th a t the Jah n  -  T eller distortion due to the Mn:l* ions plays a key role in 
manganese. The creation of Mn1' ions removes the distortion leading to move cubic 
structures. Therefore, across the I- M transition appearing a t  T|M, the J-T  distortion 
decreases [5], and the distortion becomes more prominent in insulating phase. Especially, 
on the rensitivity curve, we found an anomalous point a t  about 285 K. The resistivity is 
strongly dropped from th is point toward to higher tem peratures. It is suggested th a t may 
be th is point the charge -  ordering, because of charge ordering can also possible occurs 
around Curie -tem pera tu re  transiton (292 K).

4. C o n clu sio n s
The obtained resu lts revealed intrinsic processes in this compound. I t  is found tha t 

the transition from ferromagnetism to param agnetic showed a t  Curie tem perature Tc * 
292K, which is near room tem perature, and insulator -  m etal transition occurs in low 
tem perature region a t 185K and large magnetic entropy changes around Te.

Especially, it  is observed the anomalous point at 285K, which we suggested the 
change ordering around Curie tem perature.
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Fig.4. The R(T) curve of


