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Diffraction Efficiency Properties of Holographic Gratings by the

Reversal Bleached on the Effect of Superadditivity
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Abstract: This paper shows that the diffraction efficiency is influenced by superadditivity for the

combination of the different developing agent and concentrations in the reversal bleach applied to the
Slavich PFG-01 plate to be used for recording transmission holograms. The four developers based on

ascorbic acid in combination with metol, phenidone, hydroquinone respectively, were studied. In diffraction

efficiency aspect, the superadditivity effect of mixture of two developing agents is lower than one

developing agent developer, AAC in the reversal bleach.
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Table 1. Processing schedule for revesal bleach.

Processing Time
1. Develop 4 min
2. Rinse in distilled water 3 min
3. Bleach 5 min
4. Rinse in distilled water 3 min
5. Dehydrate
* Dehydrate in 50% isopropanol 3 min
* Dehydrate in 100% isopropanol 3 min
6. Dry at room temperature 24 h
Table 2. Developer composition(g/L).
Formula AAC MAA PAAC HAAC
L-ascorbic acid 20 20 20 20
Metol 1.0
Phenidone 0.2
Hydroquinone 6
Sodium carbonate 60 60 60 60
Table 3. Reversal bleach composition.
Potassium dichromate 08 g
Sulfuric acid 1.0 mL
Distilled water 10 L
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Fig. 1. Diffraction efficiency of AAC.
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Fig. 2. Diffraction efficiency of MAA.
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Fig. 3. Diffraction efficiency of PAAC.

Bl rgizolth, A4 FOoF metolS & ZFA R AFE
3 Aol MSCe HuUsdase 344%°|dy. =
Ay F 71A &4 FoF l-ascorbic acid9}t metolS
T3 4 MAAS HU3HEE &2 metol 1.0 g
%ol o, Aol MSCel| vl 3]d a8

Aot 23y gz HEo] metolQ]

=2

R

0¢]

S
fwr&
ol

o\ ol
NN

_,d
ol et
e

f

i

% ol

o
\UR
lo

ot

o

o ol e
o, ol
it

o2 e

2
2 X
N

=

2
-

ol g3

i
(2o

ox [lo
o

o

[

v

M

01&14 fo

o,
= om
N
_O|L
2 -
2
s}
b
kjoit [U.t)]t

i e
2
A o
o
)

ols
ol
X
—E o2

B rlo rlr £ o2 it
fru
o

o plo dot K

oy 02 oo

7+A
scorb1c acid 20 goll A4 phemdone/] <
P g oA S Hdas 5SS vE

D
jﬁ
e
2
-
_a

R

oy,
o n;m
O

o~

- b
mlm

K°2
0

i M2 o rlo

o

AC)
ol
2

23



406

T T T T T T T
90 —=—HSC |
< —o—
g\i 80 —a gg 4
o—=e —e—10g
§ 704 /D7E§D‘U —o—12g |
.g 0] ¢ o a—a B ]
O o o \O\A
&E 50 - / O 4
8 «] ]
g 30 D/O ]
4 o e 4
'HQE 204 “ l/ - b
104 I'-/"./ —
0

T T T T T T T
0 100 200 300 400 500 600 700 800

Exposure energy(uJ/cm?’)

Fig. 4. Diffraction efficiency of HAAC.
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