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https://github.com/VictorSeven/IsingModel

ScALINGS & UNIVERSALITIES

20



ScALINGS & UNIVERSALITIES

. m(T) ~ 7°
X(T) ~ |77
—W C(T) ~ |r|~"
e E(T) ~ |T|7"

21



HYPERSCALING RELATIONS

a+20+v=2
Y= B0 —1)

v=2-ny
2 — o =vd

RUSHBROOKE

WIiDOM

FISHER

JOSEPHSON

22



o~

-‘ 'Og’ :‘;.:'

@
i " ® © o
[sing Model Lennard-Joncg‘
& 5

23


https://youtu.be/Kd4UvhUsBAU
http://www.youtube.com/watch?v=Kd4UvhUsBAU

24



RENORMALIZATION

25



/ /lll’l’ll///lllll’ll’ll/‘

INTRODUCTION TO RENORMALIZATION

REECESSSESS
~ .
N §
Alkauinn

AT TITTT > s alh

SIMON DEDEO, pup. in Astroprysics

X AssiSTANT PROFESSOR, LABORATORY FOR SociaL
MINDS, CARNEGIE MELLON UNIVERSITY

X ExTERNAL FAacuLtTY AT THE SANTA FE INSTITUTE
X  uTTP//BIT.LY/SFIRENORM

26


http://bit.ly/SFIrenorm
https://www.complexityexplorer.org/courses/67-introduction-to-renormalization

RENORMALIZATION

Sgﬂ) 5 e ' ~N,  THEORY

27



NOISS3ddWOD ASSOT]
g ——
FE

ONINIVd9—-3Sdv0D

THEORY

—>

28



THEORY 2

SN

NOISS3ddWOD ASSOT]

FLl e e

ONINIVd9—-3Sdv0D

THEORY 1

—>

29



RG FLow
P s

THEORY 2

SN

NOISS3ddWOD ASSOT]

F R £ e

ONINIVd9—-3Sdv0D

THEORY 1

—>

30



Argentina 4-1-2-1-2

@

S. Romero

© © @

P. Zabaleta F. Fernandez E. Garay

J. Mascherano

© )

F. Gago A. Di Maria

S. Agiiero G. Higuain

R. éhoochannejhéd

Ca

E. Hajsafi M. Shojaei Ashkan Dejagah
(J
J. Nekounam A. Teymourian
@ ) O, @
M. Pooladi P-Montazeri A.Sadeghi J. Hosseini
)
A. Haghighi

B iman 4-2-3-1

World Cup - 3/31/93 Full-time

1

Argentina

Group Stage - Group F - Matchday
Lionel Messi 90+1' @

TIMELINE LINEUPS

TEAM STATS

Shots
Shots on target
Possession
Passes
Pass accuracy
Fouls
Yellow cards
Red cards
Offsides

Corners




REAL SPACE RENORMALIZATION GROUP
(RSRG)

32



RENORMALIZING THE ISING MODEL

DECIMATION
O1
Oa
O4 - 02

O3

33



eP2isj Jijoio;

P({o.}) =

Z(B)

P({o.}) =

B(aam +0402+0403+0404)

B — e2-ij#aBJijoio;

34



RENORMALIZING THE ISING MODEL

O1

O4

Oa

(O))

> P{a})

O'a=:|:1

O3

#TRACE_OUT

35



B

(65(01 +o2+03+04) 4 6—[3(01 +o2+03+04) )

36



ZP{UZ =

B

5(01 +o2+03+04) 4 6—5(01 +o2+03+04) )

— —(2 COShﬁ(O’l + 09 + 03 + 0'4)>

/

37



ZP{UZ =

( B(o1+02+03+04) 4 6—5(01+02+03+04))

s E elncoshﬁ(01—|—02—|—03—|—04)
— 7

38



B

39



) P{{aoi}) _

O-a,::l:l

In cosh (40

In cosh (0) =

E (611& cosh B(o14+02+03+04) )
Z/

i1t

)
Incosh (26) % 11t
0

L1 i1

40



INDUCING QUARTETS AND COMMUTATION FAILURE

O-a:j:l

B
VA

Z P({O’Z}>: E(elncoshﬂ(al—l—ag—l—ag—l—m;))

Z/

(682 (0102+0103+0104+0203+020440304)+S4(01020304) )

41



O-a,::I:].

B
VA

Z P({O’Z}): E(elncoshﬂ(al—l—ag—l—ay,—l—m;))

Z/

(682 (0102+0103+0104+0203+0204+0304)+S4(01020304) )

1 1 1
So = gln cosh 4 Sy = gln cosh 43 — §ln cosh 23

42



) P{{a})

O-a,::I:].

_|_

0104

+o203

_|_

0204

0304

)—|—54(:01020304))

(682 (oc102Ho103

1
Sy = gln cosh 43

1 1
Sy = gln cosh 43 — §ln cosh 23

43



O))

1
Sy = gln cosh 43

B
Z/

- <€S2 (01024+0103+0104+0203+0204+0304)+54(01020304) )

44



101

O4

(o))

O3

B
Z/

1 1
Sy = gln cosh 43 — §ln cosh 23

- <€S2 (01024+0103+0104+0203+0204+0304)+54(01020304) )

45



O1 1
AT So = gln cosh 40
// T
-g4 —@- \>|O-2 1 1
N 7z
3 v Sy = =Incosh48 — —In cosh 2
o 1 = Slncosh 48 — ~Incosh 25

B

_ (652 (c102+0103+0104+0203+0204+0304)+Sa(01 020304))

Z/
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