%46 % 61 b= S O T Vol. 46, No. 1
2024 4F 2 A OPTICAL INSTRUMENTS February, 2024

XEHS: 1005-5630(2024)01-0023-08 DOI: 10.3969/j.issn.1005-5630.202303170066

BEURBRAINBRSYHE BRI

Bk, XM, AR, K T, KK, A%
(R TR OGRS SRR, FiE 200093)

N

HWE. TR T S x5 B e A Bg ik B 2 8% 70 M BR B85 /2R A IS (RJ423/ EPIKOTE 828) 4k %
KBRS LB R, ST G I (Co) MH AR AR AR SMWITH R
B, BT BORHIELE S X HESTHE B, B60E DIHREA A A P o5 F A%,
PEAENFR I, LAYt R Gyt itk FHEREA, SIHBLERST
PRBAR B AEE, FALLERERSTFZ NG ., £XIE 20 mW/em®, B 40~
50 s. JRJE 200 pm B, KB AW AT4 L R F] 86%, b R HUE K ] 1.32 ecm’/,
WM E BT 29 80%. 1T Cgo MR E, Wal AP Ys, Mg Ra LG Tr, &
WA B It ERIZ AR B AWML T WX )E AR SN LB AR, F
BFLE I G M5 4 09 R ECR S AR A B AR B AR LR AR K G B R AT R o

KR ATHRT; S, TR, ABRERE AW, 28 G
hESES: 0438.1 XEEREA: A

Study on holographic storage properties of fullerene-doped
photopolymer
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(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and
Technology, Shanghai 200093, China)

Abstract: In this paper, the effect of fullerene on the holographic properties of photopolymers in
the hexafunctional aliphatic polyurethane acrylate/epoxy resin (RJ423/EPIKOTE 828) system was
studied, and the influence of fullerene (Cqy) and exposure light intensity on photopolymers
diffraction efficiency were analyzed. The absorption spectrum combined with X-ray diffraction
pattern analysis illustrates that the doped fullerene does not chemically reacts with other
components in the polymer, and does not impacts on its structure and crystallization properties.
Experimental results demonstrate that fullerene doping can effectively increase the rate of monomer
polymerization and participate in the diffusion between active monomer molecules. The diffraction
efficiency of the photopolymer increases to 86% with the thickness of 200 pm, which the
photosensitivity reaches 1.32 cm’/J and the shrinkage rate is reduced by 5 times under the light
intensity of 20 mW/cm® for time of 40~50 s. C4 may enhance the stability of holographic storage,
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owing to the promotion of polymerization and the suppression of the shrinkage. The comparison of

holographic image storage experiments illuminates that the photopolymer doped with fullerene has

excellent holographic storage performance, which also shows that fullerene doped photopolymers

have great application prospects in the field of holographic storage.
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Fig. 1 Forming process of photopolymer gratings doped with

fullerene
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