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“Let us consider the possible ground states of a clean
- two-dimemnsional quantum Heisenberg antiferromagnet

H=%J,S S,
L)

o Magnetic long-range-order
Each spin has a definite orientation i spin space.

P b TS
/P

e Spin-fluid
Quantum fluctuations destrov correlations hetween spins.

90

Ground state can be vistalized as a sea of singlet honds.

: > f
= (23 - 41)
J Y v

Let this transition oceur as a fnuction of an all-purpose conpling
constant g, at the critical value g = g.. The constaut g is a
function of ratios of the J;;
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‘ Quantum Criticality
Counsider the T = 0 system at g = g

CONTINUUM SCALE-INVARIANT FIELD
THEORY IN
d SPACE AND 1 TIME DIMENSION

exp (—%JdtH)

analytic continuation to imaginary time
w=r

a

STATISTICAL MECHANICS IN d+1
SPACETIME DIMENSIONS
exp (—+ SdrH )
possibly with anisotropic scaling and complex
weights. Typical time scales are a power z of
spatial scales. ¥

9
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What happens at a finite 77

d+1 dimensional quantum field theory at
finite temperature
Trexp (—H/kpT)

analytic continuation to imaginary time

Lt
Trexp (—3 Jd’rH)

0
Statistical mechanics in a box of size

OO" X LT (L,— = h/(kBT))
with periodic boundary conditions along the time
direction.
Properties specified by the theory of FINITE-SIZE
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