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Fig.1 Abosorption spectrum of photopolymer
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Fig. 2 The experimental setup for diffraction efficiency
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Fig. 3 Dilfraction efficiency versus exposure time
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Fig. 4 Diffraction efficiency versus exposure time

with different Concentrations of NPG
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Fig. 5 Diffraction efficiency versus exposure time
with different Concentrations of TEA
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Fig. 6 Transmittance efficiency versus exposure time

M6 thRT LU HY . A5 AR [R] A B O 9 B2 A5 1 1
75 1o AR fp A7) 2 i A R O IR TR PR 18 i S e B8, B
J B80T 92 9 TR E . 1K DR R TR AR I, BRI i
S JE 5 BUR R N TE BOK B E 2, 5]k Rk
R EL R 2R, BEE P AR R A WAL, A f
BEAE T RUIRAS Gkl o8 4 i It 1, v I 1) 528 5 D6 i
FEANFRA KA AL 3 L Ak T A80E 5 78 A1 7] 1) g
DI TF) 26 AR, o7 1o 2 I A gt Ol i 82 84 o v 48 . 3
s PR g B Ol i LB K, A [A) — I TR) A BB O 51 R ) &R
G B R 2 B RO BRI A
SEFE I T R O Iz 2 D' 0 R A e At HH B T g
OB RO i R ORI B S AE B b B
FAM LI E A F 2 WS R B U EUN 6
F7 5 100 S AN WD S L 6P N SOl 1R SO BRI L 5



11 %

IR BRI G 2R

e A B PR ST

2001

OB 4 bR I H 4 )
3 £ EE#

B & MR FI0 T 2 B R, W 7,55
S L A S LA £ % B B 20 1 0 L e AR

o 4y Pl 8 22 0 AN KL U IR 0 5 W B B A sy T A
e IR BB AT BT 1K 06 A7 4 Pk e

e dvenney
[ X 2R B (YYT T
"."ﬂ-ﬁiﬁojq LY

(a) Original image

{1} Trangmission image (¢) Reconstruction image

B7 #H&MHELXHL2EER
Fig. 7 The recording holographic image on the

prepared material

4 Zie
il 2 7 — Bl AP 51 R R = LB (TEA) (N-
FRIET AR (NPG) S [R] 51 A 1 74 93 I i 2 Ol B3R
B A B AE AT RL. WE ST A5 R AR BT SR T AR T
W I Hz A R AT 5 R B v, Ot R R TR AL
K5 I HLIE S 3 b 5] A 5 B B HEAT T A4 5 il
D7 0] LU A R A B BB A RN
S G B SRS B AT o RIVESSRS D6 A 5 i AN O, £ 1 L
B ey TP A AR ORE IR BT A A BE AR AL T B 51 )
B BT LUZFOCEUR S MR 2 B A7 ik B
ARt 1Y I P A R
S ik
[1] MENKE N M L, YAO Baoli, WANG Ying li, ez al. Holographic
recording characteristics of a rewritable Fulgide/PMMA film
[J1. Acta Photonica Sinica ,2003.,32(7):819-822.
FITEN AR IR ORI, 9 H 55, W] #5557 K IR T /PMMA
T B 4 Bl s R PERF UL ). Ot 75441, 2003,32(7) - 819-822.
[2] JOHN F H,MATTEW C B,LAMBERTUS H.et al. Volume
holographic storage and retrieval of digital data[ J]. Science,
1994,265(5173) : 749-752.
[3] HUANG Ming-ju, YAO Hua-wen, CHEN Zhong-yu,et al. The
bragg-mismatch during the

factor of introducing the

photopolymer holographic exposure [ ] ]. Acta Photonica
Sinica ,2002,31(7) :855-859.
28 R A S Rl A L S T BOG R W 4 AT AT B A S

5T ], D6+ %4 . 2002.31(7) : 855-859.

[4]

(6]

(8]

(10]

[11]

XIA Chuan-gin, WANG Ke-tai, GUO Li-rong. The noise analysis
in the red-sensitive photopolymerizable holographic recording
system[ ] |. Photographic Science and Photochemistry , 2001,
19(2) .122.
AL, EREK, S8 2. ABOCEUR & W) 4 Bl b kB & BF
FULI]. BOERE Y 5o a2, 2001,19(2) 1 122.
GUO Xiao-wei, XIE An-dong, WU Dong-lan, et al. Optimization of
acrylamide-based photopolymer and its holographic character
investigation[ ] . Acta Optica sinica ,2005,25(9) :1238-1242.
RN W AR AT 2 AR T TR T I A A ) 2 O B
EGVIRTIT B A SRS ], O # #4), 2005.25(9) 1 1238-
1242.
MARTIN S,LECLER P, TOEL V.et al. Characterization of an
acrylamide-based dry photopolymer holographic recording[ ] ].
Optical Engineering ,1994,33(12) :3942-3945.
GONG Qiao-xia, WANG Su-lian, HUANG Ming-ju, et al.
Study on holographic properties of a water-resistant
acrylamide-based photopolymer [ J]. Jowrnal of Functional
Materials and Devices,2005,11(2) ;233-237.
DI, EERGE, 26 E M MR BOERG M AR
Fe PRI T ). D REA RS 8 1F 54, 2005, 11(2) £ 233-237.
TAO Shi-quan, WANG Da-yong,JIANG Zhu-qing, et al. Holographic
data storage [ M ]. Bejing: Bejing Polytechnical University
Press,1998.61-76.
712 B NI = I A B I S | e o 5 7 o Y e [ 4
N2 AL ,1998:61-76.
HUANG Ming-ju, YAO Hua-wen,CHEN Zhong-yu,et al. The
effect of the thickness of photopolymer on high-density
holographic recording [ J ]. Acta Photonica Sinica, 2002, 31
(2):246-249.
TOWIEE R ST R AP L A5 TR R Ot TR A A AR
SKBEMFEWML)] 67 2% ) ,2002,31(2) : 246-249.
WANG Ai-rong, WANG Su-lian,ZHAI Feng-xiao.et al. Study on
the holographic characters of two dyes co-sensitized
photopolymer [J]. Laser & Optoelectronics Progress .2005,9
(42):22-25.
TR, EFE, BRI GBI RO BOR G4 B
PERF LT, #0572 3 & . 2005, 9(42) :22-25.
USHAMANI M, SREEKUMAR K.KARTHA C,et al. Fabrication
and characterization of methylene blue-doped polyvinyl
alcohol-polyacrylic acid blend for holographic recording[]].
Appl Opt +2004,43(18) :3697-3703.
FIMIA A,MATEOS F, MALLAVIA R.et al. High energy
sensitivity enhancement in panchromatic photopolymers for
holography using a mixture of visible-light photoinitiator[ J].

J Mod Optics 1993,46(7):1091-1098.



2002 T ¥ R 36 &

Study of Holographic Characteristics of Photopolymer with
Two Photo-initiator Systems
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Abstract: A acrylamide-based photopolymer,one kind of holographic storage material, which contains the
photoinitiation triethanolamine and N-phenylglycine was prepared, and the sample was exposed by the He-
Ne laser tuned wavelength 633 nm. The experimental results indicate that, compared with the
photopolymer which contains the single photoinitiation, this photopolymeric sample which has two kinds of
photoinitiation has good film quality, the diffraction efficiency is enhanced significantly. After optimized
the concentration of two photoinitiations, the photopolymeric sample has higher diffraction efficiency about
54 %, exposure sensitivity is 1. 85 X 10 ? cm®/mJ. Transmission efficiency varies as exposure time and
exposure intensity. The photopolymeric material interior has uniformity well and less light scattering.
Key words: Holographic recording; Photopolymer; Diffraction efficiency; Transmission efficiency; Two
photoinitiation
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