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|lzingov model

Model za opisivanje feromagnetizma OkL =0kl , ONj;=01;
» Resetka, cvorevi sa dva stepena slobode {-1,+1}

» U 2D dimenzije resiv, prelaz uocljiv

Fazni prelaz druge vrste, spontano narusavanje simetrije
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MC simulacija

Rotacija
Translacija
‘zumiranje’ - scaliranje

T<Tc

— Scale invariance - Korelaciona duzina divergira i fluktuacije su
prisutne na svim skalama

— QFT pristup u kriticnim tackama (bez mase)

- nadogradnja Konformalna simetrija (Belavin, Polyakov i Zamolodchikov)
- Matematicki dokazao: S. Smirnov - Towards conformal

invariance of 2D lattice models arXiv: 0708,0032v1




O konformalnosti
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Figure 1: Coordinate transformations. (a) a square lattice in z (b) non-conformal lattice with a map
w(z) = |z|z (c) conformal lattice with a map w(z) = z + €*

» Komnleksna ravan. 2D. metricki tenzor
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Primene konformalnosti i scale
lnvariantnosti

» Kriticni fenomeni
» Kosmologiji i teoriji gravitacije
» Teoriji stringova

AdS/CFT correspondence




QFT okvir - malo drugaciji recept za CFT
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Primarna polja

-Konformalna dimenzija
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Teorija reprezentacija

level dimension  state Verma module
0 A )
L,o=0 if n>1
1 A+1 oV =L_¢ Lod = ho
2 A+2 ¢V =126 5 6P =Lso H—X
3 AL3 HLL-D L 412 . 4(-3) VR \&

N A+ N P(N) fields / \ Lol =T(z)

- Minimalni modeli: konacan broj Verma modula
— Zapravo je to Izingov slucaj

I=¢11 , o=¢19=¢22 , €=cdo1 =013




Transfer matrice
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Korespodencija TM i Virasoro operatora

T — dilatation
T ~ elotlo
— Rotation
L
w=—Inz
2T

- Ovde mozda napomenuti v

A
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Primena na lzingov model,
slobodna energija, central charge

Analiticka razmatranja u okolini kriticne tacke

Figure 11: Variation of the width of the cylinder
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Kazimirov efekat

Central charge se moze posmatrati kao proporcional Kasimirovoj energiji

d T (2

Ei1(d) = 2ra?  24d +0(a’)
ne
f(L) — fOL - ﬁ

Energija vakuuma zbog uvodjenja granicnih uslova,
ide u nulu ako razmak se povecava




Primena na lzingov model,
slobodna energija, central charge
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Primena na Izingov model, slobodna

energija, central charge
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U blizini kriticne tacke
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Ublizini kriticne tacke - rezulati

k A fitting error for a p Primary Field
1 | 0.124954 | £5.091 - 107° (0.004074 %) 0 o
2 | 0.999824 +2.67 - 107°(0.00267%) 0 €
3 | 1.12256 +0.0003538(0.03152%) 41 o
4| 112256 | £0.007506(0.03152%)

5 | 2.04204 £0.007506(0.3676%) o .
6 | 2.04204 +0.007506(0.3676% )

7 | 1.98511 +0.001975(0.09947%) 49 I
8 | 1.98511 +£0.001975(0.09947%)

9 | 2.01972 +0.01458(0.7218%) 49 o
10 | 2.01972 +0.01458(0.7218%)

11| 2.12011 +0.0007(0.03302%) 0 o
12 | 2.91254 +0.02127(0.7301%) 43

13| 2.91254 +0.02127(0.7301%)

14 | 2.87815 +0.0406(1.411%) 19 .
15| 2.88751 +0.01238(0.4287%)

16 | 2.92029 +0.04243(1.453%) 43 o
17 | 2.97181 +0.1223(4.114%)

18 | 3.07037 +0.1249(4.068%) 0 ‘




U blizini kriticne tacke
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Figure 15: Conformal tower for the identity field o
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Figure 16: Conformal tower for the identity field ¢



Trocesticna korelaciona funkcija 1 Strukturna konstant

CFT
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Trocesticna korelaciona funkcija 1 Strukturna konstant
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Zakljucak
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Ukratno prezentovali ideje CFT-a
Uspostavili korespodenciju TM i CFT-a
Odredili kriticnu tacku

Odredili central charge

Pokazali strukturu Verma modula

|zracunali strukturnu konstantu (malo drugaciji nacin do
sad)



3D Ising ?!?
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9’. Abstract

- We use the conformal bootstrap to perform a precision study of the operator

- spectrum of the critical 3d Ising model. We conjecture that the 3d Ising spectrum
;‘ minimizes the central charge ¢ in the space of unitary solutions to crossing symmetry.

= Because extremal solutions to crossing symmetry are uniquely determined, we are

«

able to precisely reconstruct the first several Zo-even operator dimensions and their
OPE coefficients. We observe that a sharp transition in the operator spectrum oceurs
at the 3d Ising dimension A; = 0.518154(15), and find strong numerical evidence
that operators decouple from the spectrum as one approaches the 3d Ising point. We
compare this behavior to the analogous situation in 2d, where the disappearance of
operators can be understood in terms of degenerate Virasoro representations.

We also observe mysterious operator
decouplings taking place, which may be a hint
of the exact solvability of the theory.

https://sites.google.com/site/slavarychkov/



Hvala na paznji!



