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LAGRANGIAN APPROACH

The systems that can be studied using this approach
are

CLASSICAL MANY-BODY SYSTEM

PATH INTEGRAL REPRESENTATION OF QUANTUM SYSTEM
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2D MODEL

The modified XY spin model on a two-dimensional
square lattice

H=-J Z cos(6i — 6;) — Ju Z cos(q(b; — 65)) — hZcosOi,

<ij> <ij>

016[0,271‘] & J,J1>0
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For q=2, J=A and J1=1-A, with 0<A<1

H=— Y [Acos(f; — 6;) + (1 — A)cos(26; — 26;)] —h Y _ cost,

<ij>
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: :
H=- E [cos(6; — 65)] H=- E [cos(26; — 26)]
<ij> <ij>
usual XY model purely spin-nematic model
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For A =0 - purely spin-nematic term

integer vortex-antivortex
pair

half-integer

vortex-antivortex pair
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Our goal is to look into the physics for the region
0<AL]
and determine the multi-critical point accurately

Ape.
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TENSOR NETWORK CONSTRUCTION

Z:H / i T eFcostoi=)+(1-A)cos(2(6-6) )]H oBlhcos(6:)]

<ij>

1D an (8, A)em(®=0) lel/z Bh)e™

leL ny
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Using character expansion for

xcosO Z I Ln9

where I,(x) are the modified Bessel functions of the
first kind.
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[I> an(8.4) “‘I(GSI‘GS)ZIP/ (Bh)ePf,

leL m

=115

(B8 = S Liam(BA)LL(B(1 - A))
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Integrating over the 0 degrees of freedom,

Z =tTr (H Tijkl) ,

where

Tipa = Tijx1 = \/ani(ﬂ, A)an; (B, A)an, (8, A)an (8, A) Liyk—j-1(8h)
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OBSERVABLE

There are two main observales calculated

and
OF 1 0lnZ

where,
InZ
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RESuULTS

We obtain two different types of transition

@ the multi-critical point is obtained at A =0.32
@ for A <0.32 we have two phase transition

@ for A > 0.32 we have BKT phase transition
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RESuULTS

System size 230 x 230 with y =91.

Cyv
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RESuULTS

Th—>0

A=0.34

Magnetization

!
0.75
Temperature
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RESuULTS

A Teo  Thso

0.34 0.72 0.68
0.60 0.90 0.86




THANK YOU
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Mxx’yy’ = Z Tx1 x)yi sz xhiy
i

where
/ / /
X = X1 ®X2,X =X ®Xy
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