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Other aspects of low dimensional magnetism
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Magnetocaloric Effect

heating or cooling of magnetic material as a consequence of 

changing magnetic field



Why magnetocaloric effect is important?

US Residential Power Usage (%)

4 K 300 K

X-Ray Spectrometer (working temp. 65 mK)

Lowest temp.: < 40 mK
Stability at 100 mK: >48h
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Why RMCE is interesting?

o simple construction of 
refrigerator

o no change of magnetic field
o high efficient
o permanent magnets as field 

source
Scheme of rotating MCE 

cooling device for 
liquefaction of helium

Appl. Phys. Lett. 104, 2014, 232402



MCE and RMCE: low anisotropy
{[MnII( R-mpm)2]2[NbIV(CN)8]}∙4H2O

o magneticaly soft

o ferrimagnet, saturation: 8.99  μB/f.u.                       
(Mn↑--↓Nb--↑Mn)

o weak easy plane (bc) type anisotropy

o a* is the hard axis

Inorg. Chem. 2017, 56, 2777-2783
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Inorg. Chem. 2017, 56, 2777-2783



RMCE vs. MCE in 0.12 T

Excess of RMCE compared 
to MCE easy plane 

◄ Rotating MCE related to the 
rotation of crystal around b axis 
by 90º from a*//H to bc//H in 
constant field

Inorg. Chem. 2017, 56, 2777-2783
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Magnetic relaxations



Spin-lattice relaxation
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Supramolecular
spin valves
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Memory
units

Examples

Nano. Lett. 17, 6613 (2017)

Molecular spin
transistor

Nature 488, 358 (2012)



Experimental setup

Anisotropy of magnetic relaxations

Room Temp. 
Ambient pressure

T=2.0 K
Low vacuum



Anisotropy of magnetic relaxations
Sample



Anisotropy of magnetic relaxations
Dc magnetic properties - measurements
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Anisotropy of magnetic relaxations Dc field dependence

Temperature dependence

Hdc=1000 Oe



Anisotropy of magnetic relaxations
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Conclusions

o RMCE between easy plane and hard 
axis

o Inverse MCE can enhance RMCE
o Crucial role of magnetic anisotropy  

Inorg. Chem. 2017, 56, 2777-2783
Inorg. Chem. 2017, 56, 11971-11980
Crystals, 9 (2019) 9

J. Phys. Chem. C, 124 (2020) 7930-7937 
Inorg. Chem., 56 (2017) 7089-7098
Dalton T., 49 (2020) 300-311 
Acta Phys. Pol. A, 131 (2017) 884-886
Dalton T., 48 (2019) 7560-7570 

o Design and construction of a setup for angle-
resolved ac susceptibility measurements

o Angle evolution of the relaxation time for an 
SMM

o Evidence of the anisotropy of magnetic 
relaxations
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