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Abstract The amount of photosensitizer in holographic recording media is very small, but it plays a decisive role in
the selection of recording wavelength. A series of cyclopentanone photosensitizers are designed and synthesized for
532 nm laser, and their spectral characteristics, reaction kinetics to induce monomer polymerization, and application
performance in photopolymer for holographic recording are studied. The results show that the sample containing
BTMI (2, 5-bis(2-(1, 3, 3-trimethylindolin-2-ylidene) ethylidene) cyclopentanone) has the best holographic recording
performance, and the diffraction efficiency of single grating reaches 90% when the total exposure dosage is
64 mJ/cm®, the refractive index modulation is 4. 14 X 10™", and the full width of half peak of Bragg grating
selection angle is 0. 90°. Under the exposure of a single laser pulse (wavelength is 532 nm, pulse width is 150—
200 ps, energy density is 25 mJ/cm”), the sample can obtain a holographic grating with diffraction efficiency of
7%, indicating that information can be recorded quickly. By optimizing the formulation, BTMI is expected to be
applied to fabricate fast and high density holographic storage media.
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Fig. 1 Molecular structural formula of green-sensitive cyclopentanone photosensitizer
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Fig. 2 Fabrication process of holographic photopolymer samples
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Fig. 3 Optical path of holographic test. (a) Test of exposure characteristics; (b) test of angle selectivity of

Bragg grating; (c¢) reconstruction of hologram
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Fig. 4 Photophysical and photochemical properties of photosensitizer in DMF solution. (a) Normalized UV-VIS absorption

spectra; (b) UV-VIS absorption intensity of photosensitizer under 532 nm laser irradiation varies with light time
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Table 1 Photophysical properties of photosensitizers in DMF solution

Photosensitizer A™ /nm €mme /(10" Lemol™ «em™) €532 om /(10* L e mol ™' «em™)
BTCP 498 5. 13 1. 80
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Fig. 5 Photopolymerization kinetics of prepolymer solution containing 0.02% photosensitizer under 532 nm laser irradiation.

(a) Curves of carbon-carbon double bond conversion rate with time; (b) curves of monomer polymerization rate with time
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Fig. 6 Holographic exposure characteristic curves of
samples containing 0.02% photosensitizer under

interference exposure of 532 nm laser
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Table 2 Holographic properties of samples containing 0. 02% photosensitizer at different spatial {requencies

770 line/mm 2000 line/mm
Photosensitizer E/ S/ M/ E/ S/ A/

Yo/ /0 o, L e/ L, MO .

(mJecm “)(10 “ em®»m] ) 10 (mJecm “)(10"° em”*m] ) 10
BTCP 88.6 106 0. 88 4.07 65. 6 0. 45 0.18 1.03 3. 40
BTMI 90.0 64 1. 48 4. 14 71.6 0. 24 0. 35 0. 90 3. 64
PRZA 89.7 89 1. 06 4,13 70. 0 0. 31 0.27 0. 90 3. 97
BTAP 88. 3 100 0. 94 4. 05 57.5 0. 37 0. 20 0.93 2.18
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Fig. 7 Relationship between diffraction efficiency and

exposure of samples containing BTMI under

532 nm monopulse laser exposure
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(a) Dot diameter is 100 um; (b) dot diameter is 30 pm
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