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Hamiltonian Mean Field model

* N planar rotators
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* Spin of rotator i : m; = (cos#f;, sent;)

* Total magnetization: 57 — LYV 3,

* € > 0: ferro; € < 0: antiferro
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Hamiltonian Mean Field model

* N planar rotators
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Hamiltonian Mean Field model

* N planar rotators

N N
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Hamiltonian Mean Field model

* N planar rotators

kv = S e N cos(d
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* Equation of state: 1 = 5+ 51— )
* Equations of motion:
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Hamiltonian Mean Field model

* N planar rotators

quasistationary state
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Hamiltonian Mean Field model

* N planar rotators

guasistationary state negative specific heat
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a —XY model

C. Anteneodo & C. Tsallis, PRL 80, 5313 (1998)



H=K+V =
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* short range:

* long range:

dr =

a/d > 1
a/d <

a —XY model
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a —XY model
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a —XY model
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Scaling of togg With N

tossincreases with N and with d;  tq55(M(0)~0) > tqss(M(0) = 1)

* system size: N =L¢
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foss ! d

Scaling of togg With N

° tossincreases with Nand with d: 1gss = dﬂmﬂmwﬂmm

U = 0.69, M(0) ~ 0
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Scaling of togg With N

* tqssincreases with N and with d: [foss| = d? (e fd )N/
U=0.69, a/d=0.9
— N=13625

— N=4b6656 _ qP - Alod)
— N=117640 boss =@ Wovd) N

048 —4— N=262]14
N=753144]
— N= 100000

0.50

.46 —

(.44 —

0.42 —

040 —




Scaling of togs With a/d

toss decreases with o/d

U=0.69,N=15625
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Scaling of togg With a/d
* tossdecreases with a/d: tgss = d”v(N)exp[—B(N)(a/d)’]
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Scaling of togs With a/d

toss decreases with o/d: [igss | d”v(N) exp[—B(N)(e/d)’]
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Scaling of togs With a/d and N

A AT ae T TR LATO S Ve

toss(N, a, d) NAG@/d) ;—BN)(a/d)?
tossincreases with N and d: dgss = a* piajany - -

U =0.69

toss decreases with o/d: fgss|=

— N=15625, a/d=0.5

— N=15625,0/d=0.6
048 4 — N=15625, awd=0.7

— N=15625, /d=08

— N=46656, d=05
0.46 — N = 46656, avd = 0.6

' — N=46656, wd=0.7
— N=46656, wd=08
T 0.44 d=1,2,3
i Alovd)
0.42 - o~ HAAN
0.40 —
.38 S s st A
T T T LI B B T T ! L S
10°
s

A. Rodriguez, F. D. Nobre & C. Tsallis, PRE 103, 042110 (2021)



Outline

— Scaling of tqgq with U -U

* Ongoing work



Scaling of togs With U -U

a = 0,N = 30000, M(0)~0
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Scaling of togs With U -U

° togsincreases with U.-U and d: [tgss|oc (U — U™ (U, =3/4, & = 1.67)
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Scaling of togs With U.-U and N

° togsincreases with U-U and d: tgss o< (U. —U)™ (U, =3/4, & = 1.67)

a/d = 09,N = 262144
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Scaling of togs With U.-U and N

tossincreases with U.-U and d: fgss o« (U. —U)™* (U, =3/4, &£ = 1.67)
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Scaling of togs With U.-U and N
* tossincreases with U-U and d: 1gss o (U —U)* (U, =3/4, £ ~ 1.67)
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Scaling of togs With U.-U and N

tqssincreases with U-U and N: i1gss = dﬂp,(.:s,fdw‘"mf"”f
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Scaling of togs With U.-U and «/d
* tossincreases with U-U and d: 1gss o (U —U)* (U, =3/4, £ ~ 1.67)

a/d = 0.9,N = 46656
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Scaling of togs With U.-U and «/d

° togsincreases with U-U and d: tgss o< (U. —U)™ (U, =3/4, & = 1.67)

a/d = 0.8,N = 46656
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Scaling of togs With U.-U and «/d
° togsincreases with U-U and d: tgss o< (U. —U)™ (U, =3/4, & = 1.67)

a/d =0.7,N = 46656
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Scaling of 1555 With U,-U and «a/d

* tossincreases with U-U and o/d: 1gss = d”v(N) exp[—B(N)(a/d)*]e "
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Scaling of togs with U.-U, N and o/d

* tossincreases with U-U and o/d: 1gss = d”v(N) exp[—B(N)(a/d)*]e

toss = d” p(a fd )NA@/4) ¢=%
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Anomalous diffusion

o-XY, N=46656, U=0.69,0=09,d=1 N =46656, o/d =09, U=0.69, NAV =1
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Anomalous diffusion

o/d=0.9, U =0.69,v=0.909
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