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Photopolymer Sensitized by Azure |
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Abstract In order to find a novel red-sensitive photopolymer, a photopolymer material sensitized by azure I as a dye
is fabricated by dry processing, and its holographic storage characteristics are investigated. It is illuminated under the
incident wavelength of 632.8 nm of He-Ne laser. Through the measurement of experiment and the computation of
corresponding formulas, the holographic parameters of material, such as transmittance, diffraction efficiency,
exposure sensitivity, and refractive index modulation, are gained. It is discovered that the maximum diffraction
efficiency reaches 66 % . the best thickness is 140 pm, the maximum transmittance approaches 80% , the maximum
exposure sensitivity is 1.5X 10 *cm®/m]J, and the maximum refractive index modulation is 9.7 X 10 *. The analog
image is stored in the material and the transmittance and reconstructed holograms have good fidelity. All of the
results demonstrate that the material is appropriate for high-density holographic storage.
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Table 1 Concentration of every composition

in the photopolymer

Concentration

Polyvinyl alcohol (PVA) /% 10
Acrylamide (AA) /(mol/L) 0. 28

Composition

N, N’-methylene-bis-acrylamide
(BAA) /(mol/L)

Triethanolamine (TEA) /(mol/L) 0.3
Azure | /(mol/L) 9x10~*
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Fig. 1 Experimental setup of transmittance testing
PG A 73 i I 5 225 S i B 1. b RESR
T FY 52 OG5 BE 1, AT S G B L, WA 5 850% g
H
77:Id/(1i—1r). (2)
SEH T HDC W 2 fros L 8 o He-Ne #064%
210 S FIEE T A O &% Mo, Mo, My & 58
Be P SHy A SH, AT R ] B O A9 I ] 3
HEE R T X FRA GG %0 AR BURDE M t B0
i A 06 2R MR 43 R AR (BS) 43 S T I 6 Al
2255, ol AT DAIE 2o 98 35 48 o ol g ok 2 4
LEH S WO Z N 1 LR SRS IE L
Jef 3y A5% P ROE i SR B R IS L LA TE]
9 G IS B b FEAE i BT BT AR 80 3
WL SGH SH, » RTS8 06 BUGTRE i HEOE 2 &3t
AN A AT OG5

SH;
| He-Ne laser I { N M,
BS
j7d
- SH,
| PM I
M;
sample

P2 DA S AR Y S g R B

Fig. 2 Experimental setup of diffraction efficiency testing
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Fig. 3 Absorption spectra of the photopolymer

film sensitized by azure 1

3.2 HamA s ENR o

TE 2 BATAEHOR H L i 0 bR A R 2] 1
o 51 i) % A5 18] e A B+ o 7 A IO W P DAl 3
P SEH R 2 B R A B EE AR, E
R A iy OO AT S 23R /N AN IR LU AR . IIET 4 T
R iy 225 3k 4 i W D' P T ) 22 i R 4 K L Bt
Ja gt e ke TR 2. R R]RE R - b 46 B
B RE P R B SR T IR O TR B L IEAE T
KA DERE - (32 1 1 DG RE I/ & BUE i R,
[F] I i 3 R AR 1 1) SR I3 1 JOPR 2D XSO Y
M W I o 325 ek 3 gl PR T 98 5 o I (] 19 A L R
BB BT ) T RO D o R K 18 5 2
R TRARAR B RWBE TR, KPR
A e B ek 24 It VR G A () 6 i S T R A B
G Ut W B G A P i o B R B A SRR B A
TR SV B A AT WL B M A O HE

e ot 36 %
80
‘H‘u“‘w
. 70 - x.«'
S 60 - ,'.-p‘""“""' r——
£ 50 - ff
2ol [
E 1 " P IPIEHIEIEEIE I IRIN I IESS
£30 ] *
E20F Jm~ --0.24 mW
a —-+-0.59 mW
10 - j -4).84 mW
0 | 1 1 1 —%-1.46 mW

0 10 20 30 40 50
Exposure time /s

Pl A A i o 2ok S b I O 5 B 1 A Akt &

Fig.4 Transmittance versus exposure intensity
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Fig. 5 Diffraction efficiency versus the concentrations

of triethanolamine
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Fig. 6 Diffraction efficiency versus the

concentrations of azure I
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Table 2 Holographic characteristic parameters of the

3

photopolymer under different thickness
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T/ 0
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Fig. 8 Experimental result of holographic storage. (a) original image; (b) transmission image;

(¢) reconstruction image
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