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Research of metallic photonic crystal fiber Raman scattering in the

THz wavelength
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Abstract: To further explore enhanced Raman scattering of surface metallic photonic crystal fiber, a
model in FDTD of flat structure was built, using observed phenomenon of super —transmissive Raman
scattering theory. In the photonic crystal surface of metal terahertz electromagnetic experiments, it is
obtained that the greater energy of incident wave, excitation of surface plasmon resonance is more,
surface metal can be achieved in the reinforcing effect which is greatly enhanced; Raman scattering effect
is obvious by terahertz band, and the effect of the absorption spectrum and fluorescence effects are
relatively small, which can significantly improve the sensitivity and resolution.
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Fig.1 Metallic photonic crystal slab projection phenomenon
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Fig.2 Transmission results from different perspectives
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Fig.3 Calculating regional structure maps
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Tab.1 Calculated parameter table of metallic

Incident

Main calculation area

photonic crystal electric field enhancement

Parameter Value Parameter Value
Material Au o conductivity  4.10x10” S/m
Plasma f 1.37225x Mesh si 0.5 n1mx0.5
ma fr n iz .5 nmx0.5 nm
asma frequency 10 rad/s esh size
Collisi Excitati
OHSION ) 40527101 H, ol 1-10 THz
frequency wavelength
Relative Electric field
o 9.012 1V/m
permittivity strength
Polarization Wave vector
Diameter 20 nm direction of the  parallel to the
electric field center wire
Surrounding
. vacuum
medium
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Fig.4 Enhancement factor with the incident frequency electromagnetic

and particle spacing curve
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