38 % 43I H ot Vol. 38, No. 3
2011 4F 3 H CHINESE JOURNAL OF LASERS March, 2011

VD% K 4 s B HL G Y 1 it o i
KX AeE FEE

(R JT R 247 BB AR 2 2 B AL AT IO A7 B R P BB M S = . K 300071)

FEE G X4 JE f N 45 0 75 2 T4 R 2 S S A T BIFSE T A D e N K SR 2 AR Y L 7 S
SR 4 5 B Dy VR RS T T O T Dk BRI T 4 JE R A XS B R i Ay AR L. B SL TR AR B (F-P) K g AT
BB BB AR R T 5 R T B M R R B A VO R IR R It R . BT T &R
S8 DR 35 F, 7 1 5 1 B AL 45 SR 2 W18 B AE K B in e PR A 1 4 A P S AT A A A R) rh Bmh 1933 I L 4 2
4 @ R Sh A [A] P i I G SR 0 ORI . BIEST TR Sh s ] H 37 4 9 Y 9 HE 45 SR 3R WX T AN [R] AR SE AR G
TETE E PR R 0. 1 A5 I Y L PR L S 0 s Oy B W A T 2 A v G 5 R T R B 1 B
KEEIW OGS R R 20 iR R WK G R A s e R i A - P R
hESEE 0436 XEkFRIRES A doi: 10.3788/CJ1.201138. 0310002

Electromagnetic Enhancement by a Single Subwavelength Groove
in Metallic Substrate
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Abstract The electromagnetic enhancement generated by a single subwavelength groove in metallic substrate is
analyzed for the application of surface enhanced Raman scattering (SERS) on metallic micronano-structure. The
electromagnetic field distribution out of the groove illuminated by a plane-wave is calculated using fully-vectorial
numerical method. The rigorous fully-vectorial data are well predicted by a simple semi-analytical Fabry-Perot (F-P)
model. The computation amount for designing the optimal groove depth can be saved by using the model. Physical
mechanism of electric-field enhancement out of the groove, based on the model is analysed, which shows that the
enhancement is mainly attributed to the transmitted field of enhanced fundamental groove mode under resonance.
The range of the enhanced electric-field out of the groove is studied. The results show that, for different groove
widths and illumination wavelengths, the electric-field enhancement is considerable at vertical distances to the groove
mouth less than 0.1 times of the wavelength and that out of this range, the electric-field enhancement factor
attenuates rapidly to about unitary magnitude.
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Fig.1 (a) A single groove cut in metallic substrate and

the coordinate system; (b) ~ (d) definition of

clementary scattering coefficients in F-P model
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Fig. 2 Verily the validity of (a) a=FMM and (b) F-P model in calculating the electromagnetic field out of the groove
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Fig. 3 Analysis of the mechanism of the electric-field enhancement out of the groove
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