Lo F=E> The Journal of Optical Society of Korea (Korean Edition) Volume 4. Number 3, September 1993

E2OiE diAlS

EHeo SouEn 9 Fe =H

e

o

gﬂi ‘ ‘8__0—?—
YREZHAATY FeATA

=]
ar

s

l_q

Hrosta g2

(199311 5¢ 17 ®H3)

EFz2 a9 7389 dichromated gelatin 2

2.0

o =2

sk} Wb TAREE A ztsiinh WA

2oy etz A F23 sl Hdas, FASE a1 qoEe S4E e
Ealo} dodsla ol59] & zAsy] A% WS AAskdch

LM B

2y FF2AHHOE): 7IAHeR 7hgsle]
A 2patAl ek 2o s whge AMSshe] Azt Qe
7HAGE, SAAR £ FatzA g 977k A
85 9lth. HOE+ 343 AxjelA|qt 7154 43,
whale £o g3e sleg E2ody dx AL ¥
gde] 5o A FEazE axzn Urk 53
HOEE Fab7b 79 glew 3dAa o) dds] FobA
dolx B mAt dEo] zhe BYG AHEEE AE

¢ wadch g dold ZAH me

e 4
e @5v] 59 dolA AAUEA el AHgEHx
[<]

glem EA7L 7bFssled diakgatd A4 AAAde) o
ws] ot HOEY $-4-Foks ¥33= == 43}
Az £33} 7re TAW BAE7)7)e] BFLAE A
olzt AR sz Fata), AEAL e v S
HUD(Head Up Display)@x& 7z 1 54 o}
sz sl

#Zoll= =3k HOE #lztell Bk 29 7433
e A R bl A A7 #Es) Al
ek 2 7h3A| gelle o2 71R] 7} 9lev, HOE
Azt Aeg 2AL 7t FFASE Aol ok
2 gegE BA e A, L HHEES ¥

lo

=
S ooe A 2 PTHOE MY F A% A
rEATE 73S BRATHZ S

276

Solth o33 8718 2% AN EE DCG(Dichroma-
ted Gelatin)7} o} 573 A2 98 A o) AHSH
Qlekl2 DCGE 2EAEY) AQsla, £ 3HiES
A8 4 glom, grainless A FHol2 2 AZ o z-gw]7}
=t

uhale E 2098 HOER AMEE wddl= B39 E,
FA5, 283 FJPEE 5 el 3 o]
getu|e] e Az F4, k&, 193 d=pde
73 Az uwel depxich sl Hg5Le Aeide]
FAE z2dsd 4& £ v 28 FAGRE A
glele] A8 AE, x22F ammonium dichromate £-<42)
FE, a2a A Aelre] x| uel GExEE
o]5¢ wme|3loiol U3k e AL F Uk dwk
Hog Faads wkAbg "y AR FASAL
HAA el AL AR HS 715 9 A8 H3}
Re} ok 20% AE 7] BAE pepiokY 2o
Helo FAAAS B Fo R o]54]717] 5] A
A5 FEIde 28 e T e AgsvlE
ol M2 o E ¥ 5 daHg 4o A 988
dol HaEshe whE ok

B =Role ddE 20nm, 3BES 93% oS
SR8k FA72 ghe 44 24F 5= 9= DCG AP
WS Algslelen 53] FAHAE s Wy
2 94 AFE U FollA 7339l ammonium di-
chromate§-¢] FE& zdsh= wygE AH4sigchl



<ATEE> TRIHY WA e FATHE deiFe) mauy - 4UE - s f4 277

g HFE A Fell Aske FAAR @9 g8
e A sed olw AR gk aAske WS
A X 8k ed et

L4 €

B Ao A& AES 915+ Kodak 649F AR 43¢
Ak s e felwel A 2YE Fo4A

Z5°9 DCG "EL +1gslalnt Kodak 649F AR17
4-& AHEEte] DCG 55 de Wygoze WA 39
AARARE AsAZ 35% EFE A Lo whr)
29-% 43 AAsIEc deid 988 257} 20T Q)
Zoll 1087 2 Fol deldle) 2y A2 E ZA 8]
AsA =7} 50C Q) g Eeoll 1037 skt
Z#A= Aebedo] ammonium dichromated #7}s}gl
on A¥E st 3%, 5%, e 10%9 3 &
He BFE 47 sk AAE Aok depd
IE5EL 70T o A4 10487} baking3tth!”) DCG H&-&
de E oE #AEL HA AghE AR f2] gl
ZEste] dAEed B A AREd Adeiele
bloom strength7} 200%! Rousselot A} o2 3%9]
A g4g FHYL AHEstel mgshaich Aot
F7t Kodak 649F WE3 g 15um= shich
Aepsle st 1242 A& AAdARAZ] £ 0)F

E2 35%2 AsAZl 2" AR o oy} A
2ds Ak olF FES AUYS §lsle] o4
=7} 4 o8 A g2 Foll 70T o4 1087
baking 3sith ol DCG FEE LEAI7eey
HOEE AzstA s, FdAEd dejd 2598
FZAL ¥ DCG BEo) ol2 2 #Ho|H(A=488 nm)<
HAMAA wbaby 7R EELE PAHE 4 Qrh o)W
Adztds S48 99 sigel ¥z Ao uk
At o] b2 Wle] DCG BE o4 ghiA =o] 42
do7 HEMF FYg HFHE dAsA Pk £
1¢ Kodak 649F #E& AHE-3 DCG A #Ae o}
22 iad

m. 2= % =9

23 12 DCG EE A1)l Hrbak 3H44)<) ammo-
nium dichromated] FXeol wa} ozl wiAlg HE Q)
ARD FAa4-E epdel. 441 Kodak 649F AH3l
ZAWg Abgste] A& DCG uhAlg "ejolny HAe
Rousselot @z}dg Ahg-3lo] 2.2 DCG ¥hALE HE)o

X 1. Modified fabrication procedures of DCG reflec-
tion HOEs with Kodak 649F plates.

. Soak in Kodak hardening fixer for 10 min.

. Soak in distilled water at 20T for 10 min.

. Soak in hot water at 50C for 10 min.

. Soak in X% ammonium dichromate solution (with
1% of Kodak Photo-Flo 200) for 5 min.

. Bake at 70C for 10 min.

. Exposure (Ar-ion laser)

7. Soak in 0.5% ammonium dichromate solution for

5 min.

8. Soak in Kodak hardening fixer for 5 min.

9. Wash in running water at 20C for 10 min.

10. Dehydrate in 50% isopropyl alcohol for 5 min.

11. Dehydrate in 100% isopropy! alcohol for 5 min.

12. Bake at 100C for 10 min.
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8 1. Reconstructed center wavelength of DCG re-
flection filters derived from Kodak 649F pla-
tes (solid line) and from Rousselot gelatin
(dashed line).
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28 2. Diffraction efficiency of DCG holographic re-
flection filters vs exposure for various concen-
tration of ammonium dichromate.
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13 3. Spectral response of DCG holographic reflec-
tion filters for various concentration of am-
monium dichromate.
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23 4. Reconstructed center wavelength of DCG hol-
ographic reflection filters vs exposure for
various concentration of ammonium dichromate.
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5. Spectral bandwidth of DCG holographic reflec-
tion filters vs exposure for various concen-
tration of ammonium dichromate. (a) 3%, (b)
5%, and (c) 10%.
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Control of Center Wavelength and Bandwidth of Holographic Reflection Filter
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Holographic reflection filters are fabricated by using the dichromated gelatin film. The characteristics
of diffraction efficiency, center wavelength, and bandwidth which are important parameters of reflec-
tion-type holographic optical elements is explained from the experimental results, and control method

of these parameters is presented.



