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A study on mechanism of photopolymers for

properties under ultra-fast laser pulse
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holographic information storage and its material
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A study on mechamsm of photopolymers for holographic information
storage and its material properties under ultra-fast laser pulse
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Abstract

In this project, we launch a three-year
comprehensive study on PQ:PMMA based

photopolymer  materials  for  volume
holographic data storage, with their
applications  for  optical  information
processing.

We success to synthesize bulk PQ/PMMA
samples with high optical quality. The
chemical analyses have been made to confirm
the photo-chemical reactions in our materials.
The materials have also been characterized
for holographic storage, such as sensitivity,
dynamic range, exposure schedule, and
thermal stability. In addition, theoretical
studies on ultra-fast effects in PQ/PMMA
photopolymer for holographic data storage
has been also explored.

Keywords: Photopolymer, Volume Hologram,
Optical data storage and processing

1 px
D HRERR RS 2 &

91 & 77 31p
L G 5

o ;@ang IF[':j

B 1960 & N F 5 E > g oLk s
’ﬁ B2 N E MG R B ER LT
o @A BriSite L E kiR ie o R
?%ﬁ#%ﬁﬁ&%’@iﬁmﬂjﬁﬁ
P A AR GRIGEE 2 kT A
B om RS H TS B S B L R E A
447 2 1980 & (5 Rk o d 2k H
B PFE (4o LR L3 - FH
AL E) T ER G PSS 2
"'3%g*%gig&ﬂﬂﬂ$<—ér:fﬁaﬂa?,?ﬁ-"
CCD ~CID#EZH... &) 27813 (¢
(I AR R N W% LIPS R Sk
PRERIMEH B9 L& G- B
TP JI*K’%** DHEE T NEET o GiF
ﬁx THcE RF Y o BLE ORI R 7f
pzas mFgM;fr* ;zi'”‘ S ,%’Cﬁ%jii o 75 =d
FTRBARCBMRITREZ BRI L H
B R T HIER SR F Rk
2RJLE 0 FPF G o R R TR
AN 2 FFt e

BAFE AL PP L ARG B D
*H}J-L" ool N H 3TE S R B R
2R UM e SR R
G R H WL i
FE R0 HAAS HEGRE R0
é‘i”bﬁﬂﬂ gé‘ﬁfﬁf%iﬁ'—}lgiﬁ*’ﬁﬁﬁi
i 4k Bh o B U Rp R R AR e

= o

é&’ﬂW@FP@MWM$¢4&

2 g o ROFIAF D B pEE
HEHL 2 F LB AT 2RHE F

'Eg ﬁi ,z‘l‘”’:l ];- m’i'- E j\"‘ ) J—\. ]FB %&;‘%
PQ/PMMA 3 ’l”\"’},é\j’k‘»ﬂ"f«‘zkﬂ Hl*ﬁx’ﬁ 3



et Rl - o v HRE BT 48
WA > & 7 jedenk B PR 5
B - BEEs s {ERAE S ARE
WhRIS > TR - BRI HET L
Gk AR TR R T T Sk
FREmF I LAk CHEES &
FodmAahrieeRBL- ~flE-a
WLz Fmgf - v &2 0 N PERL T T A
FIHREF F-BRORAFELME
PR 2 ok F e B Ml F A 470w
R#H EFEF A FHBEEREERIAS AT S
ATHRA W SRR B e B Dy
B> F £ PQPMMA 2 kg A + L4l
il B RE A E R £ d
Rim PR RAARIPM 2 F BB A D
B2 R AR s o
FIPFER AL R R EAR > sk
BlE AR A TEE S RS NF LS
TR 2 0 R A RRE o
PR R s R BT R R A
FJIZFE Y o AWM TR E > 2 I -

L g s o ifdeT o

v

o~

Ik

\

-

1.LPQ/PMMA R % § & = B4t 2. # 47
PQ/PMMA R k% » F+ il anfl 42 5
PR EFT T - W At h e R
FROAPSI AR EXETAR TR
*hF AT HH L S IERF L MMA
HESdit up s 8 e it 3 03
“E & B #darR A3 AIBN % sk
R AT PQ AHINERF A 1.0%E
0.6%:H&| & » I FEA ~ MMA H 8% 48
B ARSI R~ A LI eh R
Hz % gﬁ s eI R A F 0V E
BeolfF RfBis  Ei g r3Fr
M AT L E A MR EE N LR
T E e o RN AT R
(26°C) » ¢t ¥ » AIBN #-4 2513 MMA
HWHREFRAZ PMMA 3 &~ 5 » E T
o S AR R R (Y 120 ] PR) 5 RS
M h B R PG 45°C ik g A S
Fl » 24 B BEErBATERELF
R4F kg A
¥ d lemx lem % i 3

25cm x 2.5cm > @ E AV d 1mm % i 3
25mm > i B EE B AL E A F TR E
R EREESUELE B
WHARGFT AR FARET Bl 5
AP T RERY B BN AT
AIBN % kagpt & 3 PQ (h# & 4~ 8 5 &
0 A 1.0%% 0.6% - & 44418 - 2
AT kPR O T AR T
FlHF2 %R TSR FEEIGYH
Z oAy E* F Y lemx lemx lem =1
2R RE 0N NER S 2T
ML Tk - BB FREF 250 % 2
o Aot LRI R S g R T
EEFH R S RTEZEERELR
DS FRARTR - B S A S
BRATHRBER Mk £ 7 AP
il P F;l’bv]z‘{ﬁ*:}@ ip 2R ApE 2
o4 A% A[14]

TR
@%%g;
{

et
Bl &
T

E ;‘%_-H
%ﬁ%

Retrieved image

1
Lt

Original imge

50 250
__ 200 200
[
>
2 150, 150)
>
©
& 100 100
50 50
0 0
0 50 100 150 200 250 0 50 100 150 200 250
Position Position
- A I EN 5 L1 4, b
F-g]" @9m£€@¥]$1%15k]‘g
N\
AT

. 73] PMMA B £ 3 A 5 2 47

AR EF R AR RS S s e
170 B 132 PQ/PMMA 3 4 + > thpRs % 2%
WP B oG PR ATE A+ 2 H A

R ARM R fbo AT AR 2

FREBH oy 48 0 8~ 3 il a



FTIR #4757 ~ &R A47 ~ M2 BEf2F
AT EM AR - FR BEEL
PQ/PMMA #H#L# % 4 MMA H fi 4 5
(10%)#-2 PQ % g A+ - #f- 43 it
oo @5l e e e 5 fw ’ ;i\w/&’
Bt L B en &84 o ° - A
15 > ﬂfrﬂ*ﬁf_ T }Fﬁv%};ﬁ\;/} +(PQ)
Y LRI L F RSP AP
S R BB R - L
HRCE 472 REE R Sk KRB
PR <A RIRS S B P kS
Bod 4v o fo PRITEE R0 B0 G B0 RN
#e[5-6]

e

3*%%%ﬁ@%%§%ﬁ,%‘%§-
PQ/PMMA % A 5 il € 514= 20 i ga
PRSI R RF] R A E T A
Bt ob > vk B RO T R T Hr
JeAR § Mol o BV - BAR R Fe F oo
f:‘h K E&ﬁ;%xxr*"%i’}";ﬁ& ‘Tﬁfj’i‘ @\Jo
Fiefhen@ 55 A ipd 2 4 3 s 472
B s 3B 17 Sk iR K ﬁ}]’ 1 g P v
L oA PHEHALR S IIF B
Wl ention (1) %25l HEZE Tz
BRI R EEHFLA RS
EHEF-REFGP RN s L
HENre B S TART I WAE R K S
AT R R PR R
R VR B 8 - iR R R M
§’%§ﬁ&%ﬂﬁi%ﬁﬁ}ﬁ’uﬁ

r'g %ﬁﬁ /f cumnm ;1— ;‘%_[7-11] °
P4 FHES R IR
AT E 2 LR TR RS
T By Sk AR
FEIR N g £ oo rRAQE-F Bk sz i
C FEF AR RERE MR %
IR H o H if_év’ﬂi’@}i—i? ST o

2 BB Y bk R
’FJT?TL/%@E—??;@“@%"EHE@ ]Gapi;gg_ 4 e

"A

Sl U G R s

o 4% w‘*& g\

T LR

S.H. Lin, K. Y. Hsu, W. Z. Chen , W. T. Whang,
"Phenanthrenequinone-doped poly(methyl
methacrylate) photopolymer bulk for volume
holographic data storage," Optics Letters, Vol. 25,
No. 7, pp. 451-453, 2000.

S. H. Lin, K. Y. Hsu, W. Z. Chen, W. T. Whang,

“Temperature effect in PQ/PMMA
photopolymer,” SPIE Proceeding, 4110-13,
2000.

K. Y. Hsu, and S. H. Lin, “Volume Holographic
storage for Image Processing”, (invited paper)
SPIE Photonics Taiwan on Optical Storage and
Optical Information Processing, July 26-27,
2000.

Ken Y. Hsu, and S. H. Lin, "Holographic
memory for optical interconnections," (invited
paper) Technical Digest Vol. II, pp. 694-695,

CLEO/Pacific Rim 2001, ThI3-1, 15-19 July,
2001, Chiba, Japan.
S. H. Lin and K. Y. Hsu "Experimental

characterization of PQ/PMMA photopolymers
for the multiple hologram storage," submitted to
Optical Engineering, August, 2002.

S. H. Lin, K. Y. Hsu, Y. Hsiao, W. T. Whang,
“Quinone-based molecules doped PMMA
photopolymers for volume holographic data
storage,” (invited paper) Optical Information
Processing Technology, Photonics Asia, October
14-18, 2002, Shianghai, China.

S. H. Lin and K. Y. Hsu, “Analysis of Grating
Detuning on Volume Holographic Data Storage,”
SPIE Proceeding, 4087, pp. 1286-1289, 2000.

S. H. Lin and K. Y. Hsu, "Effect of Grating
Detuning on Holographic Data Storage, " SPIE
Proceeding, 4110-12, 2000.

C. T. Wang and S. H. Lin, "Analysis of Volume
Holographic Memory using Born Approximation
Method," 2001 7 ,ﬁﬁu Q*f[iiﬁﬂzj‘ﬂ; FE1-3,
December 12-14, 2001 ,,_, f%

S. H. Lin and C. T. Wang, "]Effect of Grating
Distortion on Volume Holographic Memory due
to Temperature Change," Proceeding, ICO
Topical Meeting on Optics in Computing, April
8-11, 2002, Grand Hotel, Taipei, Taiwan.

S. H. Lin and K. Y. Hsu, "Effect of Grating
Detuning on Volume Holographic Data Storage,"
to be submitted to Optical Engineering.



	page1
	page2
	page3
	page4

