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Abstract Metallic nanoparticles can be synthesized by photochemical reduction method with controllable shape and size,
hence the photochemical reduction method has become one of the hot topics in the area of metallic nanoparticle synthesis. A
method for fabricating large area metallic grating is provided. Gold nanoparticles are synthesized via photochemical reduction
method. Nanoparticle gratings are deposited on the glass substrate under illumination of two coherent beams. Surface
plasmon polaritons (SPP) are excited by the grating efficiently. The period and the surface features of metal-gratings can be
controlled by adjusting the introduced light beams. After half hour annealing treatment under 400 ‘C, the grating become
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smoother and the excitation angle of SPPs gets closer to the theoretical value.
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Fig. 1 Principle for the photochemical reduction

TESOE RS T » BRI S A el =il T S
LA OR BURE Y L 2 e SR K AL S Y R U 2R T
AFAE R R 3 A ) T 4 D A TR R A A il
DABURL ) . I A R ] A 3 0, E R R
DUBLT T 4% B0 39— S0 8 90 K OR DL AL .

3 LA S

FESE . 488 nm 19 p (AR OEHE I 0 43 b
Ba Ay P E 7% TR L 21° 2 4 9 A A B LR
R A IR 2 AR 3 A T T T W A
F1HG T3 A0 JE 0 1. 33 o S 9 AE WO
P8 B S A O % T S5 B 23— BB LU
G 90 K TBURL E 3 O 38 B3 10 07 LR T I T 5
SR 5345 LA ) 9 e R ORLOE M. ) 2 29530

A I RE S T R 4 T B UBE (SEMD R AE &
B, Hh iR ey I =132 mW, I, =
94 mW, B H E m=2 VI, I,/ (I, +1,)=0. 986, 4%
HEES ] 30 min, & 2Ca) SR ARTE AR, 1] 2(b) [&]
R & AR ORI = o BER B R

SEM 9425 S ¢ B, o0 WO A AH T 306 e e —
Berb Il AESL S BB BT 5 W OO T3 4 80U A
AT 1 — 2k 4 9 KUK Gt . 4 98 K BURLTE R #2230
BKIE s BARKR/IME 100 nm 2245 408 2(b) s . 1E06
2 B, & AR SRR ) PVP R Sy 32 16 & i
o JEAT R PVP FIE 4 BRI L), AT DL SE IR 4
YRR KN FOE S P . A8 Fo A 25 18— BUw 1%
BUR S PVP (33550 F 5N PVP RIS 4 BR 1Y L 4]
R o SN A B G AN K RN L BRI BRI

1202011-2



WERESE . DL B 9ORBOR BT 2 1 45 B 7 OT MR

Bl 2 #Ef T SEMZ5R ., () SEMPBARRAE: (b) & 49K ik

Fig. 2 SEM images of sample 1. (a) Surface features of the grating; (b) Au nanoparticles
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Fig. 4 Reflectivity versus angle of incident for sample 11
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Fig. 5 SEM images of the sample III. (a) Before annealing; (b) after annealing
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