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Engineering of Fano resonance in a cross bowtie nanostructure for

surface enhanced coherent anti-Stokes Raman scattering
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(Laboratory of Nano-Optoelectronics, Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: Fano resonance is a special effect which can greatly enhance the intensity of the local electric
field. For a nanostructure, if the hot spots of different wavelengths are in the same spatial position and
the scattering spectrum has a Fano lineshape, the enhancement factor of surface enhanced coherent anti-
Stokes Raman scattering can be hugely increased. The Fano resonance effect of a symmetric cross bowtie
Au nanostructure was studied by FDTD software, the electric field of the "hot spots" near the middle of
the structure was greatly enhanced. In surface enhanced coherent anti-Stokes Raman scattering, this
structure can make the enhancement factor to be as high as 10%, enabling the detection of single
molecules.
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Fig.1 Schematic of the 3D cross bowtie structure(a) and profile

of XY plane of the structure(b)
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Fig.2 Schematic of band energy transition of CARS
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Fig.3 (a) Normalized scattering spectra of the cross bowtie
substrate; (b) surface charge intensity of the wavelength
950 nm(Fano dip) and 1 090 nm(superradiant shoulder);
(c) light field distribution of the wavelength 890 nm
(supperadiant shoulder to the blue of the dip), 950 nm
(Fano dip) and 1 090 nm(supperadiant shoulder to the
red of the dip)
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Fig.4 Normalized scattering spectra of the structure with varying L
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Fig.5 Normalized scattering spectra of the structure with varying d
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Fig.6 (a) Normalized scattering spectra of the structure when

L=210 nm, d=10nm; (b) the enhancement factor of

the structure with the changing of wavelengths
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