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Thermodynamics on the space-time Klein bottle
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Abstract Due to the distinct topology of non-orientable surfaces (such as the Klein bottle
and Mdbius band), a 2D chiral creature changes its parity after travelling around the manifold.
When we consider a space-time journey of quantum states in conformal field theory (CFT) on
non-orientable world sheets, we find that the Euclidean path integral of CFT on non-orientable
surfaces gives rise to intriguing universal thermal properties. For instance, on the Klein bottle
there exists a universal entropy in the free energy which can be exploited to locate phase transi-
tion points and identify their corresponding CFTs. Universal thermal data of the Klein bottle, as
well as other non-orientable surfaces, can play an important role in studying critical phenomena in
condensed matter and statistical physics. We also anticipate their potential applications and
far-reaching implications in other areas, such as holographic blackhole thermodynamics, and so
forth.

Keywords  conformal field theory, critical phenomenon, non-orientable surfaces,

quantum Monte Carlo, tensor network
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» New in-house manufacturing
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« Better charge collection
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«25 mm? active area collimated to 17 mm?
+70 mm? collimated to 50 mm?

Windows: Be (0.5 mil) 12.5 um, or C Series
(Si3N4)

«TO-8 package fits all Amptek configurations

Please see our web site for complete
specifications and vacuum applications
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