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Abstract

Optical propagation properties of metallic nano-gratings (MNG) with several classic groove shapes
are analyzed. Influences of grating shape parameters and incident wavelength on reflectivity and
transmission are calculated by means of multiple multipole program (MMP). Our results demon-
strate that there are two resonant modes on the surface of MNG, surface plasmon resonance (SPR)
and localized surface plasmon resonance (LSPR), respectively. LSPR presents a kind of broad band
spectral response machanism, whose resonant wavelength strongly depends on groove shapes,
groove depth and groove width parameters. SPR presents a kind of narrow band spectral response
machanism, and its resonant wavelength is more dependent on grating period parameters. The
different characteristics of the two resonant modes increase our knowledge about optical propa-
gation properties of MNG. This investigation can be used as a guideline in designing metallic na-
no-gratings for certain applications.
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1. 5|

AR, BHAEAKEMGIERART KRR, SBAKEMNR % SR IL R (surface plasmon reson-
ance, SPRYILG I tH L5 R VE 2 AR ARG B M T, 23 1 AR 78 35 1 iz 93 [1] [2] [3] [4]
[5]. SPR 248 %5 & @ 4N K &5 HAH FLAF FH I 76 4 @ R I —Ff 81 B B fL 7 RIOG 7T ORI A5 [6]
[7]. fEXFMAHEAEF S, B ET7ES RN — S0 e R R R AR 483

EIRACKEM(MNG) & —Fi Bk SPR as 4, 2P AT H S5 4Kl i & 10 A R A 5
NS ACTE I DA%, PRI 25 S 805 NS S BUMIE B e 19y DS . H. Raether TE4HAFF T 1 1E
SRS JE G PRI D RN G KR A FE S SPR G ZERR I 2 [8] . H. Hori 58 AHFFL 7 XL
THI T RO S M T R B S B TR JEC A 5 SPR IRISZ MR [9] o AR SCAE 25t 88 AF 9 3o J L v 207 T B4 M) SPR
SRR IR b T HAR A BE[10] [11] [12]

SR MR & NE R, AT SEB5 N 5 2 50 R R & 5 75 B0 22 T D T S ) e 2 A B R Ve AT
FEB AT, FRRIFAT R4 SPR LIRS S B IR . ASCHE T I T3 T J LR IR 19 45 8 9 oK et 3
RS> A B S BT R, H T T S5 H S HO6 SPR EEIAARAE, AARYE R & B KO R S
FEANR AR o

2. L EVAMER K MNG B R R

AT E T LA SR RETEAR A MNG BG4, SR B IS 1. RO RGZAE W] I Btk e
IR )E T DR S5 B T AT R T A% 4k 100 RIOK[13], BRI b BATIE AT A2 Dy b 3R i 20 A 8 3 0 A
IV RE R SRR I . KRR S I 70 3 oy s e JEE . BUE A =A%, HRAN B H $ 22 30k [14]
Mrsese I . Hd, SUHENDN p, SCHERZERIRE Yt M0 w (F9E1E), MR H, ASHGB
K 2.

NI BB M, BATR LRSS e 2 HUS Bl — 80 IXE, IR B o a R, A
A n=1.006. 7 TE IR, SRR EWIAFES:, NREBRR ISR FRIHRI15], Hikscr
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Figure 1. Schematic models of MNG with several classic groove shapes
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Figure 2. Transmission (a) and reflectivity (b) as fuctions of incident wavelength; (Structure
parameters of MNG are P = 300 nm, t = 15 nm, H = 40 nm, w = 30 nm)
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Figure 3. The magnetic near field distribution of MNG with rectangle groove shapes; (a) 4,
=373 nm, (b) 4, =556 nm (P =300 nm, t =15 nm, w = 30 nm, H = 40 nm)
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Figure 4. Transmission (a) and reflectivity (b) as functions of incident wavelength with dif-
ferent groove depths (P =300 nm, w =30 nm, t = 15 nm)
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Figure 5. Transmission (a) and reflectivity (b) as fuctions of incident wavelength with dif-
ferent groove widths. (P =300 nm, H =40 nm, t = 15 nm)
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