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Driven Anisotropic XY modelDriven Anisotropic XY model  
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Bilinear exchange anisotropy (Ω)

Single site anisotropy (D)

Elliptically polarized propagating magnetic field wave
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2π
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Monte Carlo SimulationMonte Carlo Simulation

Metropolis single spin flip

Random updating

P( S⃗old→ S⃗new )=Min [1 ,exp (−δ E /KT )]
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  Quantities calculatedQuantities calculated

m x( t)=
1

L3 ∑ Si
x m y ( t)=

1

L3 ∑ S i
y m⃗= im x+ jm y

Instantaneous magnetisation

Time averaged magnetisation on a full cycle of propagating field wave

E= ω

2π L3∫H (t)dt

Q x=
ω
2π

∫mx (t )dt
Q⃗= iQ x+ jQ y

Order parameter

⟨Q⃗⟩=i ⟨Q x ⟩+ j⟨Q y ⟩

Variance of order parameter
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Dynamic energy density
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Continuous transition (Continuous transition (ΩΩ anisotropy) anisotropy)
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Discontinuous transition (Discontinuous transition (ΩΩ anisotropy) anisotropy)
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Distribution of order parameter across the Distribution of order parameter across the 
transition temperature(transition temperature(ΩΩ anisotropy) anisotropy)

hox=0.3 , hoy=0.1 , Ω=0.6

p = 3.0 , r = 0.25
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Distribution of order parameter across the 
transition temperature (Ω anisotropy)

Ω=0.2 , hox=0.8 , hoy=0.1

p = 8.0 , r = 0.67
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Phase diagram
(Bilinear exchange anisotropy(Ω))
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(a) The image plot of transition temperature (phase diagram) in p-r plane. The 
transition temperature is obtained from the position of maximum of Var(Qx). 

(b) The natures(continuous/discontinuous) of transition marked by different color. We 
use following color code: first order(blue) and second order(red).
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Continuous and discontinuous transition Continuous and discontinuous transition 
(Single site anisotropy(D))(Single site anisotropy(D))
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Distribution of order parameter across the Distribution of order parameter across the 
transition temperature (D anisotropy)transition temperature (D anisotropy)
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Phase diagram
(Single site anisotropy (D))

 0.5  1  1.5  2  2.5

D

 0.1

 0.2

 0.3

 0.4

 0.5

 0.6

 0.7

 0.8

 0.9

 1

h 0
x

(a) The image plot of transition temperature (phase diagram) in h-D plane. The transition temperature is obtained from the position of maximum of 
Var(Qx). 
(b) The natures(continuous/discontinuous) of transition marked by different color. We use following color code: first order(blue) and second order(red).
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Concluding remarksConcluding remarks

Anisotropic XY ferromagnet, driven by elliptically polarized 
magnetic field wave, shows the nonequilibrium tricritical 
behaviour.
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Thank you
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