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Diffraction Efficiency Characteristics of Holographic Grating derived
from Slavich PFG—-01 by a Bleach Technique

Chun-Woo Lim - Sang-Ho Sohn*
Kyungpook National University

Abstract: The characteristics of diffraction gratings, fabricated using Slavich PFG-01 plates as a holographic
recording material, were investigated using various bleach techniques. The changes in diffraction efficiencies, under
given development conditions, resulting from the use of anew reversal bleach and a new fixation free reha ogenating
bleach are investigated. From the experimental results, it was found that the diffraction efficiencies are influenced by
the composition of the developer, the reversa bleach and the fixation free rehalogenating bleach. In this study, the
highest vaues of the maximum diffraction efficiency was obtained when PFG-01 plates were developed in AAC
developers contained with I-ascorbic acid 20 g/L and sodium carbonate 60 g/L, processed by a reversa blesch, as
high as 89.0%. Moreover, the maximum diffraction efficiency of 82.1% was obtained when PFG-01 plates were
processed by a fixation free rehalogenating bleach. In addition, higher diffraction efficiencies are yielded in the case
of therevesal bleach than in the case of thefixation free rehal ogenating bleach.

Key words: holographic recording material, holographic grating, bleach techniques, gratings
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Table 1 Processing Schedule
processing time

1. Develop 4min
2. Rinse in distilled water 3min
3. Bleach Smin
4. Rinse in distilled water 3min
5. Dehydrate

* Dehydrate in 50% isopropanol 3min

* Dehydrate in 100% isopropanol 3min
6. Dry at room temperature 24h
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Table 2 Developer Composition(g/L)

205

Formula MSC AAC HSC MAA PAAC HAAC
L—ascorbic acid 20 20 20 20
Metol 1.0 1.0
Phenidone 0.2
Hydroquinone 10 6
Sodium carbonate 60 60 60 60 60 60
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Distilled water 1.0L
Table 4 Reversal Bleach Composition
Potassium dichromate 0.8¢g
Sulfuric acid 1.0mL
Distilled water 1.0L
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Fig. 2 Diffraction efficiencies vs exposure energy
curves of a reversal bleach and a fixation free
rehalogenating bleach in the case of MSC
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Fig. 4 Diffraction efficiencies vs exposure energy
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Table 5 Maximum diffraction efficiencies(Max. D.E.) and exposure energies (E) for a reversal bleach and a

fixation free bleach

Reversal bleach

Fixation free bleach

Developer Max. D.E. (%) Rl ) Max. D.E.(%) R )
MSC 34.4 463 13 163
AAC 89.0 463 82.1 540
HSC 30.5 463 1.8 463
MAA 76.5 355 78.0 386
PAAC 66.3 939 76.9 540
HAAC 81.4 385 72.0 617
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