
Amplitude  order Parameter

ẋi=αn [ρ y i−ρ xi ]

ẏi=αn[ γn x i− y i−xi zi+εy ( yh− y i)]

ż i=αn[ x i y i−β z i+ε z(zh−z i)]
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The equations of motion for the dynamics 
on the nodes is given by:

The dynamics on the hub is given by:

ẋh=αh[ρ yh−ρ xh]

ẏh=αh [ γh xh− yh−xh zh+
εy

(N−1) ∑i=1

N−1

( y i− yh)]

żh=αh [ xh yh−β zh+
εz

(N−1) ∑i=1

N−1

( zi−zh)]

εx=ε y=0 ,εz≠0

ρ=10 ,β=8 /3 ,γn=28 , γh=30 ,αn=2 ,αh=20 , N=500
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Phase order Parameter

A (ε)=
a(ϵ)

a(0)



εx=ε z=0 ,ε y≠0

Thank you 
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