
 

Figure Caption 

 Fig. 1. SEM photographs and EDX spectra for x=0.11 and x=0.133 compounds.  

Fig.2. Rietveld refinement for Nd1-3xSrx BaxCaxMnO3 compounds with (a) x=0.11and (b) 

x=0.133 at room temperature showing the presence of a manganite as the majority phase 

and a minor phase identified as unknown phase. The diagram in the bottom (blue color) is 

the difference between the observed (red color) and theoretical intensities (black color). 

Green vertical bars indicate the Bragg positions. Small extra peaks of the unknown phase 

are marked by asterisk in black color.  

Fig.3. Left plot: Magnetization isotherms in the ZFC, FCC, FCW processes for Nd1-3xSrx Bax 

CaxMnO3 (x=0.11 and 0.133) compounds measured at 200Oe. Right plot: the inverse of 

susceptibility (1/χ) versus temperature for Nd0.67Ba0.11Ca0.11Sr0.11MnO3 and Nd0.6Ba0.133 

Ca0.133Sr0.133MnO3. The straight lines are the best fit to the CW law in the PM region. The 

inset show the dM/dT versus temperature in MZFC. 

Fig.4. Field dependence of the magnetization measured around TC at different 

temperatures by step of 5K for Nd1-3xSrxBaxCaxMnO3 manganites (x=0.11 and 0.133).  

Fig.5. Arrot plots at various temperature for the samples Nd1-3xSrxBaxCaxMnO3. (a) 

x=0.11 and (b) x=0.133. 

Fig.6. The isothermal entropy change with magnetic field ranging from 1T to 3T for Nd1-

3xSrxBaxCaxMnO3 (x=0.11 and 0.133) samples.  

Fig.7. Field dependences of -  for Nd1-3xSrxBaxCaxMnO3 (x=0.11 and 0.133) 

samples.  

Fig.8.Field dependence of RCP for Nd1-3xSrxBaxCaxMnO3 (x=0.11 and 0.133). 

Fig.9. Experimental and theoretical entropy change (-∆SM) versus temperature at 5T field 

application for x=0.11 and x=0.133.  

Fig.10. Normalized ∆SM/  versus rescaled temperature θ for   Nd1-

3xSrxBaxCaxMnO3 (x=0.11 and 0.133) for magnetic fields H=1, 1.5, 2, 2.5 and 3T. 
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x=0.11 

Element 
Atomic 

% 

Sr 2.7±0.1 

Ca 2.3±0.1 

Ba 2.5±0.1 

Nd 14.4±0.1 

Mn 18.1±0.1 

  

 

x=0.133 Element Atomic 

% 

Sr 3.5±0.1 

Ca 2.8±0.1 

Ba 2.9±0.1 

Nd 12.06±0.2 

Mn 16.9±0.1 

  

 

0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5

0

5

10

15

20

25

 

 Bins

 Bins

Particle size (m)

C
o

u
n

ts

0

20

40

60

80

100

 C
u

m
u

la
ti
v
e

 P
ro

b
a

b
il
it
y

0,5 1,0 1,5 2,0 2,5 3,0 3,5

0

2

4

6

8

10

12

14

16

 

 Counts

 Cumulative Probability

Particle size (m)

B
in

s

20

40

60

80

100

 C
u

m
u

la
ti
v
e

 P
ro

b
a

b
il
it
y



 

 

 
 

 

Fig.2 
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Fig.3 
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Fig.4 
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Fig.5 
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Fig.7 

 

 

 

 

0,5 1,0 1,5 2,0 2,5 3,0

0

20

40

60

80

100

120

140
 x=0.11

 x=0.133

 

 

R
C

P
(J

/K
g

)

H(T)

 

Fig.8 

 

 

 

 



90 120 150 180

0.6

1.2

1.8  Landau theory

 Exprimental data

(a)

 

 




S
M
(J

/K
g

.K
)

T(K)

x=0.11

 

90 120 150 180

0

2

4

(b)

 Landau theory

 Exprimental data
 

 




S
M
(J

/K
g

.K
)



x=0.133

 
Fig.9 
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Fig.10
 


