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Characterization of Photopolymers films containing triazine methacrylate
monomer for photochromic diffractive image formation

SR, o)x ", et

Hyunjin Oh, Jiyea Lee and Eunkyoung Kim

Abstract

A photo-reactive methacrylate monomer having triazine as a core component was examined for photochromic
diffractive image formation. Photochromic photopolymer films as a recording media contained a monomer mixture
of triazine difunctional metharylate (DT) and ethylene glycol phenyl ether acrylate, binder polymer, photo initiator,
and a photochromic spiro-oxazine dye. The content of photochromic dye was changed to examine the effect of
photochromophore on diffraction efficiency and real holographic image formation. Holographic recording was
performed on the photopolymer film by the combination of reference and probe beam. The diffraction efficiency of
the photopolymer film in real-time measurement reached a maximum of ~90% within 30s. It was highly dependent
on the photochromophore contents. After holographic recording, the color of the recorded area was changed under
UV light (365 nm) and reversibly bleached to original color upon exposure to a visible light source. Films
containing only photochromophore without monomer mixture were not reactive under the recording beam (49 1nm).
Diffractive image formation and mechanism of the holographic recording in the presence of photochromophore will

be presented.
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Table 1 Composition of photopolymer films

Sample code Chromopore®
concentration (wt%)
PD31R00 0.0
PD31R02 0.2
PD31R05 0.5
PD31R10 1.0
PD31R30 3.0
PD31R50 5.0

* with total mixture of monomer(PA:DT=3:1), PES and
photo-initiator

174

UV 80|X #Z(350 um/em)S 5 & SO0
of

il’é%l 2ol M7t ®A "ol MZ| Ao
A (UM I, = 3EE "o
L& $1+El 2o MZ|E LIEHHCE]12]

3E &8 =Ip/(Ittlp) (1)
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Fig. 1 UV-Vis absorbance  of
film(PD31R30) non-holographic recording
area(solid  line),  holographic  recording
part(dotted line) and holographic recording part
after UV exposure(dashed line)

photopolymer
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diffraction efficiency and maximum rate of

polymerization
Sample code 1 max. T max (S)
PD31R00 0.69 10
PD31R02 0.46 128
PD31R0S 0.87 16
PD31R10 0.90 17
PD31R30 0.90 17
PD31R50 0.80 21

* Nmax : maximum diffraction efficiency
® Tnax © time to reach Mpax

Fig. 2 Photograph of a holographic recorded film Mol =k S8

(PD31R30) : under room light (left part) and AMEEICH Ol= &% Photo-DSC A, ZHE =
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Fig. 4 Diffraction grating of photopolymer film
(PD31R30) observed by (a) optical microscopy
and (b) fluorescence microscopy (1000x)
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(b)

Fig. 5 Recorded screw image on the photopolymer : (a)
PD31R00, (b) PD31R30 and (c) PD31R30 after
UV(365nm) exposure for Smin
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