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The study of magneto-optical conductivity of monolayer MoS,
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Abstract: The longitudinal magneto-optical conductivity of monolayer molybdenum disulfide (ML-MoS,) has been the-
oretically investigated under the quantizing Landau levels induced by applied magnetic field and proximity-induced ex-
change interaction via using the random-phase approximation (RPA) dielectric function approach. The effects of the
proximity-induced exchange interaction and magnetic field on the longitudinal magneto-optical conductivity are exam-
ined. There are two magneto-optical absorption peaks induced by the transitions processes within the conduction band in
Terahertz (THz) frequency range. The inter-band transitions between conduction and valence bands result in a series of
magneto-optical absorption peaks in the visible frequency range. The results indicate that the magnetic field and proximi-
ty-induced exchange interaction could have important influence on the longitudinal magneto-optical conductivity of ML-
MoS, and it could be applied in promising magneto-optics devices for spintronics and valleytronics working from visible
to THz frequency range.
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sample and experimental measurement

Schematic diagram of theoretical consideration of the
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Fig. 2 The LLs and Fermi level as a function of magnetic
field strength B for a carrier density N, = 3 x 10" c¢m™ in ML-
MoS,. The effective Zeeman fields are B, = 30 meV and B, =
20 meV. The top and bottom panels correspond to the conduc-

tion and valence bands, respectively
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transitions processes within the conduction band LLs as a func-

The magneto-optical conductivity induced via the

tion of photon energy fuw at fixed temperature, electron densi-
ty, and effective Zeeman fields for different magnetic field

strengths in n-type ML-MoS,
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transitions processes within the conduction band LLs as a func-

The magneto-optical conductivity induced via the

tion of photon energy hw at fixed temperature, electron densi-
ty, and magnetic field strength for different effective Zeeman
fields in n-type ML-MoS,
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transitions from the occupied valence band to conduction band

The magneto-optical conductivity induced via the

with an electron density N, = 3 x 10”cm™ as a function of
photon energy hw at a fixed temperature, electron density, ef-
fective Zeeman fields, and magnetic field strength. The mag-
neto-optical absorptions from the first six transition channels

are indicated
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