
GhantumMagnets as "superfluids"

Consider a spin-s quarter spin system

Fishwith the Hamiltonian H= J Si . 5 ;

where Lij) denotes nearest neighbors on

some lattice .
For simplicity , considera

square or a cubic lattice . When JCO,

the spins have the tendency to point all

in the same direction at sufficiently low
*

temperatures and the corresponding
is called

spontaneous symmetry broken phase
a ferromagnet : ↑ & & ↑

&

I *** ↑

ama

In contrast , when J3O ,
spins have the

tendency to anti-align
with their nearest

neighbor and the corresponding phase
is

called antiferromagnet : ↓ ↓

↓
. Interstingly,

these phases can be understood as

BEC/superfluids by representing spin

operators in terms of fictitions
bosons.













of the stability of the ferromagnet

is identical to the question of

Stability of a non-relativistic BEC

at T > 0
.

The leading order

correction to the ground state

order parameter (=S) is given as
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