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Topology and Freezing

Open-Boundary Conditions in Space

Switches
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Some Topology

Classical gauge theories

Fibre bundles

Can be ’twisted’!
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Cohomology and Classi�cation

SUpNq bundles in 4D 2nd Chern class:

q “ ´ 1
8π2 Tr pF ^ Fq

Topological charge: Q “ ´ 1
16π2
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Remarks

‚ For compact spaces Q P Z

‚ For non-compact spaces Q P R

‚ Continuum story

Refs: [Avis,Isham 1978] [DeWitt,Hart,Isham 1979]
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Topological Freezing

Continuum limit

Distinct topological sectors emerge

Accessible by small motions in conf. space

tautocorrelationpQq ąą 0
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A Solution: OBC

Remarks

‚ For compact spaces Q P Z

‚ For non-compact spaces Q P R

‚ Continuum story

Refs: [Avis,Isham ����] [DeWitt,Hart,Isham ����]

� / ��

T4

Open-up the torus!

7 / 14



A Solution: OBC

Remarks

‚ For compact spaces Q P Z

‚ For non-compact spaces Q P R

‚ Continuum story

Refs: [Avis,Isham ����] [DeWitt,Hart,Isham ����]

� / ��

T4

Open-up the torus!

7 / 14



A Solution: OBC

Remarks

‚ For compact spaces Q P Z

‚ For non-compact spaces Q P R

‚ Continuum story

Refs: [Avis,Isham ����] [DeWitt,Hart,Isham ����]

� / ��

T4

Open-up the torus!

7 / 14



A Solution: OBC

[Luescher, Schae�er 2011]:

[Luescher, Schae�er 2011]:

Spatial OBC:

T ‰ 0

F0µpxq|x0“0 “ F0µpxq|x0“l0 “ 0

Fiµpxq|xi“0 “ Fiµpxq|xi“li “ 0
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Finite Size E�ects
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Finite Size E�ects
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Outlooks: Switching between BCs

Do nPBC sweeps with PBC

Do nOBC sweeps

Do nPBC sweeps

. . .

Switch PBC to OBC

in some direction(s)

Switch back

Repeat ntrans times

Measure
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First Results
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To Sum Up

§ OBC also solve topological

freezing at �nite temperature

§ May use them algorithmically
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Thank you!

(... and https://www.pinterest.com/pin/571746115169525297/ for the Moebius strip)
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