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Volume holographic mixed-gratings model in photopolymer

doped with gold nanoparticles
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Tsinghua University, Beijing 100084, China;2. Science and Technology on Solid-state Laser Laboratory, Beijing 100015, China)

Abstract ; During holographic recording, mixed gratings in photopolymer doped with gold nanop-
articles are formed by the primary refractive index grating caused by periodic spatial distribution
of photoproduct and the secondary absorption grating induced by spatial distributed nanoparti-
cles because of local surface plasmon resonance. A mixed-grating model based on Kogelnik’s
coupled wave theory was investigated to analyze the volume holographic characteristics. Results
show that both refractive index grating and absorption grating contribute to the improvement of
diffraction efficiency;the mixed gratings also exert positive influence on angular selectivity.
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Fig. 1 Schematic diagram of multi-component migration

in volume holographic grating recording

1 RAtHMRE

B AR B L A SCA AT I8 4 98 K UKL 2 2% 0t
FOR AW P AR BURHA 2 O B SO0 A S
OGRS FR TR T vk 2k 0 S g RO . e
RECEAT TR T 22 6 R & 5 6 R4 .
UniEl 2 Fr i 20 T AT T 1A Cy A6 X5 AR 3T
SF AT M R0 o ARk Ff R SR R O 7 4 00 A
TE B 3T 5 FRIEME T s



NG 2018,39(5)

REW S GAORTURE A0 BOR S W A4 IR A LI < 709 -

e=¢)te cos(Kg; * x) @b)
A cer AT A EOCHEE B T L s o0 o 2 4
e RAFEIRITH R Ko R R & x RoR «
75 1w

H 2 1) Ji S99 HE A1 A 48
L)

6=0, T cos(K; * x+¢) (2)
Kion HRBOCHE IR EE 500 RV B S Fs0
TR T RiE S Ke ROt k&, 5 (DA Al
[, AR WA Sl O 55 07 1) A7 5 x Rom o Bl Uy 1) 5
@ AR WMOEHE S 3 B R OCHE AR AL 22 . PEASOL
M6 AR A 2 R

HHHHHHHH

20 K BORLIE 18 A W W'

K a

WA

i‘ﬁﬁf%fﬁ%‘

T
B2 #HERAHN REEANEESRERENEEH
RBEtMREE

Fig. 2 Illustration of relationships among refractive

index grating, absorption grating and
background absorption
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Fig. 3 Diffraction efficiency in mixed-grating model
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Fig. 4 Angular selectivity in mixed-gratings model
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