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Spatial Resolution of Polyvinyl Alcohol/Acrylamide Based Photopolymer
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Abstract: Polyvinyl alcohol/acrylamide based photopolymer system has a relatively low spatial resolution, which
limits its wide applications in the fields such as reflection display holography, high-density holographic data storage,
etc. A new strategy of employing low molecular-weight polyvinyl alcohol as binder to improve the spatial resolution of
such photosensitive system is proposed. The comparative experiments of different photosensitive system with various
molecular weights (72000,15000,9000) are conducted to study their effects on the diffraction efficiency and spatial
resolution. The experimental results show that the photosensitive system with low molecular weight of 9000 has
much higher resolution and diffraction efficiency, and bright volume transmission grating with spatial frequency of
3000 line/mm and diffraction efficiency higher than 85% can be recorded successfully on the optimum photopolymer
material at the exposure level of 40 mJ/cm?. Finally, the preliminary applications of angular multiplexing holographic
storage are successfully demonstrated.

Key words: optical material; holographic recording material; photopolymer; spatial resolution; holographic storage

1 8 = LSS B 9 4 A (ELAT SR 7 5 T S A T I

AEHAREISR, 2 LEFMBHEE ARSI RITHBRMREFERFLS BB
B AL R R R R E R — . A DT REIEIC R A R A B 8RR
W P4 BT RAT R KL T R Mk, ERIIBUBOGRLR, FX RS B R 7 B A A
HBEAYE. MMAIRES REER Sigm IR, JEBORE WA R B % 4L bR A9 1

*» ER BRPFER S (60678044) ¥ B,
EER A & 8980, X, ERERA A LHFRA, TENF BG5S AEME BIL KR HAFR.
E-mail: 61599@ yeah. net
FIRE A REEAIT0), B ILHMAA T, MEESN, FEAEEEA%E 2B EFMHREBAR HMEFET
HERHF5E . E-mail: zhujh123@hotmail. com
Weks H #: 2006-08-09; W EME AR B B : 2006-11-02



43 . AEMROHE/RRBRERCBERE Y2 B IC R AR B 2 [/ 2 3 7138 R BT 5 617

FOo B R0 P55 1 R0 R AT S 2R B Rk
FRHE, R EERA B BE . IBEEEREFR
MLOXERHEEREAELEFEERAE. 288 Me
BT WM &ETRAE MM AR,

AR, BT T R OIEEE/ R B & R0
BRAYEA B IR R 8RR 930 R E
A AR S A, KSR R 5 B R E R
BHAERMEELERER LERROML AR TEA
SMBEFE AR 2 RE . B AT B MR A 2 8 4
Bt 47(1000~2000 line/mm)™~5 ¢ K i BR i T H 78
I R T AN g NN = s e g SR AR B R A I
MERAXEINERAEBRE.ZRAEARE T
2000 line/mmB 7R X FR15 5 BT 5T 80

AXR_ET M AEBIERAEREHREY
23 [6) 43 B T W B O i o SR ol o SR FARAR X 43
T8 B 3R Z MR ERAE R R, 3 4 R IR B/ T I
Tk B A 2R S BOR A W0k B 23 18] 43 3t 1 Fss A& B
JEHl BT AR R T B RS

2 JEECRG YIRS &

e 2 BRI B RCECR G IR R—REE
FERG BT A — P B S A LR BB R SE .
19 B T RSCR T TR S B e A O R A, T
XSUPR BB e 00 A0 s B2 A A ke 0 50 7 kb FE B84, IE FY
H W AR A OEEON » = LB AEEE] &5 A R AR X
o TR R R 06 BEAE D BRUESR , BE 5 R Es n T
Ho At Al 2 B3R Cn o BOGR) VB SE) . 8 T 3R
BEA Ak i 22 B, SE 3 2 ad Bl 7 A6 A5 B &
FEANIMAEREDT B AR IHEE S RE
B0 PO T R 2. 400 B o) B, B R LT 44 T Mt
0. 45X B 70 8, WIRIR 2 K TR 0 80, = 2 Witk
0. 220 AR % W H L TE 2 X 10 ° IRE 4. Hr il
FEHHNAREENRGY TRETHZ T, EXLE
&M GRE 20~25 CIBE 500 ~7000) T T4
e

3 JEEURAS WA B 2 [6] 4 B ) 1G5
3.1 XfLEEREHR

R TR AT T REXN B R A Y
ARk B 25 [ 43 % o 0 A 569 3528 W 5 o), SR O [ A
XoF o B R 2 0 T B 5T (A X 4 F R & 4
J& 9000,15000 F1 72000) il & T AFEE M4 BT
JR » 31 F R 10 SR A [R] 253 8] 501 3R 19 S 1 Ak 35
£ B R E BB R G Y2 BT A BRI .

B SR A =R R A 2 7 R B B R )
TR 40 pm B2 B TR B 1 RI0 SR8 Z 18] 7
J174 1200 line/mm Y 6EUR & Y12 B & W A9
SRR SRR K R ML, W LR BN 27 R &
o 72000 BYIEER & W12 BOGHE B AT S R R = A
it 3026, REEBRA R (KYHA 0.01 em®/mD)
TR F AR 3B E 9 9000 K& 15000 RIEECR &Y
TR IE R 19 42 B Gt Ak BIR = A AT ST R GR
90 90 FIEE i Y RBUE (R LR ABX 43 F BT & 72000
TR PIAED

100 —————————
901 IZ/E”E"E'\El
°
s 80}
g 701 = 9000
‘S 60t -e- 15000
£ ool 72000 |
©
S 40} ]
L
30} ]
£ ol .
g
10} ///\‘ﬂ
0

0 20 40 60 80 100 120 140 160 180 200
Exposure /(mJ/cm?)
Bl 1z [ EE R 1200 line/mm, JRJE g 40 pm KIOLBUR
EYEBMIMH B ESBELENXRML
Fig. 1 Diffraction efficiency of holographic gratings as a
function of exposure for different relative molecular
mass of binder (the spatial frequency of grating is

1200 line/mm, thickness is 40 pm)
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Fig. 2 Diffraction efficiency of holographic gratings as a
function of exposure for different relative molecular
mass of binder (spatial frequency is 2000 line/mm,

thickness is 40 pm)
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Fig. 3 Diffraction efficiency of holographic gratings as a

function of exposure for different relative molecular

mass of binder (spatial frequency is 2000 line/mm,

thickness is 60 pm)
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Fig. 4 Diffraction efficiency of holographic gratings as a
function of exposure for different relative molecular
mass of binder (spatial frequency is 3000 line/mm,

thickness is 40 pm)
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Fig. 5 Diffraction efficiency of holographic gratings as a

function of exposure for different relative molecular

mass of binder (spatial frequency is 3000 line/mm,

thickness is 60 gm)
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Fig. 8 Reconstructed images of angular multiplexing holographic storage
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