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Introduction b) Far field limit ( valid for |C|la < 1):
* Casimir Effect: Force induced between two hcaCyC,
surfaces by fluctuations of the quantum E(d) = 87723
electrodynamics vacuum
* Topological Insulator: a group of materials which c) Large Chern number limit (|C|a — ), the Chern
conduct electron along its surface (edge state) but Insulators behaves like 2 perfect conductors:
not its interior. e,
* Chern Insulator: a subgroup of Topological E(d) - 720d3
Insulator which has nonzero Chern number (C)

d) Near field Limit [1] ( valid for |C|la < 1):
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To review the Casimir effect in Chern Insulator [1,2]

and investigate some potential future works. COnCI USiOn
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Motivation & Significance

* Why choose Chern Insulator?

Chern Insulator has many unique features and
important applications, eg: quantum Hall effect.
*Why is it important?

* Potential repulsive Casimir effect which may # ‘Attraction‘
resolve the stiction issues in nanodevices.

* Detect topological quantization of Chern
Insulator by Casimir force’s far field behaviour Future WOrkS

Currently, we are investigating the impact of the

. substrate thickness, i.e. if it can control the strength of
Casimir force or change it to attractive, and if so,

h | Repulsion “

1. Tight-binding model [1]: determine Hamiltonian calculate the critical thickness for repulsive Casimir
and hence the conductivity tensor g;;(w): effect. Next, we also consider the effect of random
2. Obtain reflection coefficient [1] from a;;(w) by Dirac mass on Chern Insulator caused by non-uniform
solving Maxwell equations: distribution of dopants on the surface. Moreover, we
2t (o try to expand the results from zero temperature limit
R, = X ( j{x + 2102, + 0,%,)) to low finite temperature.
2T , , | Fig.1: The non-uniform
Rpp = X (/10'xx + 27T(O'xx + O'xy)) distribution of Dirac
21T ) mass across the surface
Rsp — Rps — Xo-xy q [3]
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3. Substitute reflection coefficients into Casimir- ACkn 0W|Edgement
Lifshitz expression [2]: | would like to thank my supervisor Prof Lu Bing Sui for
E(d) © d¢ dzk" | .y his kind support and patient guidance.
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