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Hamiltonian:

H = 

<i,j>

si × sj × Edip
ij

+

𝑖

(𝑚𝑖𝐻) ,

where sij= ±1

energy:

Edip
ij

=
mimj

|rij|
3 − 3

(mirij)(mjrij)

|rij|
5 ,

Ԧrij - radius-vector between i and j
dipoles.

 
 

 

 

 

  



Magnetic susceptibility

𝐶 𝑇 =
𝑑𝑈

𝑑𝑇
=
< 𝐸2>−< 𝐸2>

𝑘𝐵 𝑇
2 ∙ 𝑁

.
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𝑘𝐵 𝑇 ∙ 𝑁
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< 𝜒𝑦 >=
< 𝑚𝑦

2 > −< 𝑚𝑦 >
2

𝑘𝐵 𝑇 ∙ 𝑁

<> - Average of Gibbs distribution

Heat capacity



Heat capacity, N=5120, PBC
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Heat capacity, N=5120, PBC
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The ground state
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Magnetization   and   Susceptibility
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Correlation between long-distanced spins
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Correlation between long-distanced spins
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The ground state
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Semi-disordered state



Correlations inside pentagons
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Correlations inside pentagons
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The experiment
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The experiment
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The prepared structures were kept at room
temperature and in vacuum for several

days. Then, the samples were transferred
into the PEEM and cooled down 20–30 K 
below the temperature where thermally-

induced moment fluctuations
start to occur within the nanomagnets on
the time scale of several seconds. Cooling
below the so-called blocking temperature

(TB = 130 K in our system) ensures that
configurations remain frozen during XMCD 

imaging after thermal annealing.

Saccone M. et al. Physical Review Materials. – 2019. – Т. 3. – №. 10. – С. 104402.

𝑇𝜆 = 129.921 𝐾 in our model



Conclusions
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1. Long-range order in 2D magnetic systems can be 
checked in the experiment.

2. The system seemed frozen at 130 K in the experiment 
because of the long relaxation times at low 
temperatures.

3. The temperature of LRO phase transition may be 
shifted by fine tuning of volume of islands and lattice 
parameters.



Thank you for attention!
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Height of heat capacity peaks
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