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Research topics and related publications1 (Total publications = 45)

Casimir force for magnetodielectric media: In Ref. [10] we suggest connections between the spectral
distribution of scattering in electromagnetic cavities and the sign of Casimir energy.

Casimir energies of fractal geometries: In Ref. [16] we calculated Casimir energies of self-similar
configurations of parallel plates. We used these methods in Ref. [13] to derive the Casimir energies of
Sierpinski triangles. We extended these to configurations with concentric δ-function spheres and quasi-
periodic planar configurations in Ref. [5].

1Citations refer to list of publications.
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Semitransparent δ-function plate: In Ref. [21] we derived optical properties of an infinitesimally thin
plate by unambiguously deriving the boundary conditions on the electromagnetic fields in the presence
of a δ-function plate. We studied Casimir energies of magneto-electric δ-function plates in Ref. [19], and
extended these ideas to spherical geometry in Ref. [14].

Casimir energy: A formalism suitable for the study of long-range forces between anisotropically polar-
izable atoms and dielectrics was developed in Ref. [23]. This formalism was used to study the interaction
energies of CO2 and CH4 molecules near surfaces in Ref. [17], and to study ice growth at the interface of
silica and water in Ref. [15]. We have developed a formalism suitable for studying Maxwell’s equations in
the presence of a medium that is axially symmetric in Ref. [12]. A perturbative formalism was developed
to study torque between phosphorene sheets in Ref. [11, 8]. Casimir energy of concentric spherical config-
urations were calculated in Ref. [9]. Geometrical dependence of Casimir-Polder repulsion was studied in
Refs. [7, 6].

Many-body Green’s functions: In Ref. [24] we used multiple scattering formalism to extract irreducible
N -body parts of Green’s functions and Casimir energies describing the interaction of N objects. We
illustrated and applied the technique to various examples. Significance of three-body contributions to
Casimir energies has been emphasized in Refs. [22] and [20].

Non-contact gears: In Ref. [31] we have designed non-contact gears consisting of corrugated concentric
cylinders. We have calculated the Casimir torque between two such cylinders for the scalar case. In
Ref. [32] we have calculated the lateral Casimir force between corrugated parallel plates in the next-to-
leading order. This work has been further reported in Ref. [27, 28]. We are currently extending these
results for real materials [25]. This will decisively reduce the theoretical error sufficiently for comparison
with the experiments, and will have applications in the next generation of nano-machines.

How does Casimir energy fall? In Ref. [37] we have demonstrated that Casimir energy for parallel
plates gravitates like conventional mass. In the sequel [36] we have shown that the divergent parts of
the Casimir energy of parallel plates serve to renormalize the bare masses of the plates. This work has
been extended for arbitrary orientation of plates in Ref. [34]. This work has been further reported in
Ref. [35, 29]. These results were recently strengthened in Ref. [18], where the divergent contributions were
properly regularized. The results were also shown to be independent of the conformal term in the stress
tensor. In Refs. [2, 1] we investigate how Casimir energy falls and rotates in κ-deformed space-time.

Magnetic monopoles: Trying to develop an approximation method to study processes involving mag-
netic monopoles. A pedagogical report has been compiled in Ref. [38]. More work is in progress.

PT-symmetric quantum electrodynamics: Hamiltonians that are not Hermitian but are PT-symmetric
are being investigated in quantum mechanics recently. We are trying to study the field theoretical analog
of the same. Published two papers [39, 33].

Euler-Heisenberg Lagrangians and vacuum pair production: Most recently worked on the paper
“Vacuum polarization induced coupling between Maxwell and Kalb-Ramond fields,” [41] with N. D. Hari
Dass. Published three papers [41, 42, 44] on related topics.

Unitary irreducible representations: We have reexamined the character problems of SU(2) and
SU(1,1) from the standpoint of a physicist. Published two papers [43, 45] with Debabrata Basu and
Subrata Bal.
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28. I. Cavero-Peláez, K. A. Milton, P. Parashar and K. V. Shajesh, “Lateral Casimir forces on parallel plates
and concentric cylinders with corugations,” J. Phys. Conf. Ser. 161, 012008 (2009) arXiv:0810.1786 [hep-
th].

29. K. A. Milton, P. Parashar, J. Wagner, K. V. Shajesh, A. Romeo and S. Fulling, “How Does Quantum
Vacuum Energy Accelerate?,” arXiv:0810.0081 [hep-th].

30. K. V. Shajesh, “Casimir effect: An avatar of the quantum vacuum,” Ph. D. Thesis, The University of Ok-
lahoma, 2008, 153 pages. Available under ‘Open Access publishing’, a service offered by UMI Dissertation
Publishing.

http://arxiv.org/pdf/1506.01673v1.pdf
http://arxiv.org/pdf/1401.0784v1.pdf
http://arxiv.org/pdf/1302.0313v1.pdf
http://arxiv.org/pdf/1301.2484v1.pdf
http://arxiv.org/pdf/1206.0275v1.pdf
http://arxiv.org/pdf/1112.1383v1.pdf
http://arxiv.org/pdf/1112.1348v1.pdf
http://arxiv.org/pdf/1103.3048v1.pdf
http://arxiv.org/pdf/1001.4105v1.pdf
http://arxiv.org/pdf/0909.0977v1.pdf
http://arxiv.org/pdf/0810.1787v1.pdf
http://arxiv.org/pdf/0810.1786v1.pdf
http://arxiv.org/pdf/0810.0081v1.pdf
http://gradworks.umi.com/33/15/3315897.html


K. V. Shajesh 5
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