INEWWAAPPIrodcHNLo the variational
VEendoa o e @uantum Field Theory:
EXlpIe Or Critical Phernomena in

2 darernsional Nonlinear Sigma
- Wodel

Yurly Mishchenko
Chueng-Ryong Ji
NC State University,
Raleigh, NC



1o EHEIENEN/dliational Method

SCHIBEINGER EqUaLIeN:

Solutions ofi Schrodinger Equation



1o EHEIENEN/dliational Method

SEIUWERS e il Pasis

= ¢ 6, (WHW, ) =

DI B[ )2 (@] @)



Irlicac/cijor) o) Yelglzli J/ al Method

Veldeienal PrHACIPIE
m S ss of trial “variational’ states

allows to estimate ground state energy in system
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m |fftigellstates class IS wide enough, may give exact
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m Only as gooed: asiIs the choice of trial states class

m Hard to contrel and estimate the error
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'u choose trial state in some form
m system of Integral-differential equations
m (gap equation)
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ValiaenaivAppreacHnn QCD BGS, TDA, RPA)
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ACVERLAGES OF \/?lr]a't]o'ﬁ?ll"r ethod in QFT
B IOSSINIBYACIIONPEriul atn@ results
| OSSN Jf.(// jf/ f///f erical efficiency
B _m_guJL s el Variational Method In QFT
N complicalea ge/@’a/ structure of Quantum States

m /1ecessity. or regularization/renormalization
nonperturbative procedure if result /s not finite

m only equal-time formulation
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paraiielelize. Q//r’/f“/f// Stateln terms or
EXPECIAIBIINVAILES Lemselves, e.g.
W), A, =(¥|[(0p?¥) and
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- m denve L‘Of/S‘f,f ints imposed on 'S by
quantum: algeora
m obtain constraimed. minimization problem
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INEG)EmM! IE
IOl OElLON; , EOCK space 7 :{‘17>} and a
KEIel of any/ fiermitian positive definite
operarorwitIiier trace, inrparticular g(k, k') = g* (k', k),

Such that

08, /7) = g(k.K)
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o efinite operators with finite
trace
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?‘={\f7>} =

G ={hermitian, positive definite g : C(0") — C(0")
with finite trace
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is | ﬁmel OIFENN |: positive definite operator,
then there exist p[0F such that

. -*ak- Cabh ) (Gu(k k) gu(kK)
A= ab., bfk-b.kj‘”>‘(gm(k,k') 922<k,k'>j

however, quantum states exist such that </7 ‘ N /7>
IS not positive definite, thus not isomorphism
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INESE eSS el oroolérr, reads like

to establish more precise constraints on g, (K, K")
consiaer Quantum Gaussian Packets
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dacket can be built with
U L ' g = eXp(_IE; (§1||'|:"5‘|+"5‘|JT +a|a|']j’
S exp[—%;/(n-[a*a- + a-a*]]
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SIC Orowrr/ o) Q'Jr tum Gaussian

can show that for averages

| ak. +b
B, =(nfabl. +a.b.

Gaussian Packet
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and Quantun
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Hypothesis: A, >~ \/1+ B,72 —1 Isexact constraint (?)
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SHcei@ianad Bienter independently, one snall clearly
X miZENs



Veifzitionizll e irlgc iRk




ValIAUEIIgINY/EHIoE T OF T
EXISIENCE Of Criticalfpoint can be well
0)10)Y/ sejrlrrrwu axplicitly 0-mode in O

and Is due to firﬂe number of states k#0 modes
can support: ”dk Qo

kz0 k
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INAYSHIG0 [arges residual particles accumulate
7 0=moedeNprediicing Bose-condensation

The orderparameter, related to amount of
condensation, develops continuously
indicg@ﬂI order phase transition
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mpPrEsented novelrapproach to vanational method in
Qr . 1
I gjege/ izl f///c/f/,ru//ﬁ;/ e/ t%s of relevant expectation
VAIlIES;
, L

SN\ CONISIHEN: COlESPonaling quantum-algebraic constraints
= solveconsyalieo eptimizaton problem
‘m Considered guantum operators relevant for O(N)

nonlir Sigma. model and constraints for their

expectatlon val

m Presented complete solution for O(N) nonlinear model
In 2+1 dimensions



