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Weyl Anomaly and Novel Physical
Phenomena in Boundary System
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Casimir force between conducting plates in
vacuum 1is a famous physical effect of boundary
system. In the simplest setup of a flat boundary, the
force can be computed in terms of the quantum
fluctuation of the vacuum near the boundary.
However it is impossible to determine the stress
tensor for general shape of boundary this way.

Two years ago, a novel relation between the
Casimir effect and the quantum violation of the
scaling symmetry, measured in terms of the Weyl

anomaly, of quantum electrodynamics (QED) was
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discovered. This relation is surprisingly powertful.
Technically, it allows the explicit determination of the Casimir stress tensor for arbitrary shape of
boundary. Conceptually, it offers a new way to think about the Casimir effect as a mechanical response of
the system to the change in the shape of the boundary, which in turn leads to the discovery of several
novel boundary phenomena.

In this talk, I will explain the origin of this intriguing anomaly relation. I will also elucidate two new
boundary effects of the Weyl anomaly: the emergence of an electric current near the boundary of a
vacuum system when a magnetic field is turned on, and the emergence of a Fermi condensate when a
Higgs scalar field backgound is turned on. I will explain how the Casimir force and these novel
pheonomena of induced current and induced Fermi condensate can all be understood as some kinds of

generalized Casimir effect due to Weyl anomaly. Other applications will also be highlighted.

TEBIRELE ¢ https://www.phys.sinica.edu.tw/lecture_detail.php?id=2452
(BT )
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Changing Family Life in East Asia
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3. Elena Gregoria Chai Chin Fern » (Living Together: Spirit Guardians And People in Singkawang)

€
1. 553 - FF Toying with God: The world of Religious Games and Dolls. Nikki Bado-Fralick and Rebecca S.
Norris. Waco, Texas: Baylor University Press. 2010. 232pp.
2. TAZE5 » FEFilial Obsessions: Chinese Patriliny and Its Discontents. P. Steven Sangren. Cham, Switzerland:

Palgrave Macmillian, 2017. xvi+381pp.
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1. B3 > §F (FHEZE © BLEREE ) Crip Camp: A Disability Revolution
2. B - FF KRR ) Honeyland

AHYICRZD AR ERZE - BODRTERRATEE TR
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Taiwan Journal of
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https://www.rchss.sinica.edu.tw/SNAS/page2/publish.php?Sn=231
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