
No continuous symmetry breaking in 2D

"Mermin -Wagner theorem" : confusing name
,
since it

groups
several related

, by distinct, properties :

① The original proof of Mermin and Wagner (1966) of the
absence of spontaneous magnetisation :

limot S:n = 0 VB

②Mo long-range order : (So"S*0
= C1xIi *

& Fisher
,
Jasnow'71 ; McBryan , Spencer'77 ; Kome ,Taschi 192)

③ All Gibbs states retain the continuous symmetry.
1 Dobrushin

,
Shlosman' 75 ; Frohlich , Pfister '81)



Main claim

d = 2
.

Assume [Sxe Ap such that [6x,ys] = 0XX .

Let Un = explicSx) , DeM .

Then :



Main ingredients in the proof



Proof of the quantum Pinsher inequality 1/6
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Lieb's concavity

Recall : Slab) = Tralloga-logb) ·
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Finally : proof of Pinsker's inequality
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Back to Theorem 6

.
1



Step (1) : 2/4
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Step (3) :
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Step (4) :

T get 18x-b: use a discrete Poincare inequalityo
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Step (5) :
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Conclusion

· Family of quantum lattice systems with interesting
phase diagrams .

· General theory for infinite-volume Gibbs states
.

· Unique Gibbs state at high temperature
Cor when the magnetic field is large) .

· Existence of long-range at lowtemperatures,
proved sometimes.

· Mean-field systems.

· Absence of continuous symmetry breaking in 2D .


