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An Attempt to Get a Sharp Reconstructed Image of Lippmann Hologram
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The numerical analysis and experimental results are presented for the image blur of a Lip-
pmann hologram. The image blur is analyzed using Fresnell-Kirchhoff diffraction integral and
coupled wave theory, and the methods to get a sharp reconstructed images are discussed. The
experimental results for the Lippmann hologram recorded in a swelled emulsion using an
appropriate solution are presented as an attempt to get the sharp images.
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Fig. 1 Image blur due to the change of recon-
structed wavelength in Lippmann hologram.
(a) Recording geometry. (b) Wavelength se-
lectivity.

Fig. 2 Image blur due to the size of illuminat-
ing light source.
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Fig. 3 Two examples of the wavelength dis-
persion compensation for Lippmann hologram
by combination of the two holograms. Hi, holo-
gram grating ; Hz, hologram.
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Fig. 4 Bandwidth of the reconstructed wave-
length as a function of the hologram thickness
for three values of the diffraction efficiency.
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Fig. 5 Image blur as a function of image dis-
tance for various hologram thickness (solid line)
and for illumination with the sun (dashed line).
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Table 1 Thickness of swelled emulsion (#m)
Solution
Time (h) Wat Glycerin Ethylene Triethanolamine
ater 50% glycol 29 10%
15.6 14.7 9.3 18.2 19.0
15.7 14.9 10. 6 18.7 19.8
6 15.5 15.3 14.0 19.2 20.3

Original thickness is 6.6 um.
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Fig. 6 Typical examples of wavelength selec-
tivity of Lippmann hologram. (a) No swelling.
(b) Swelling.
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Fig. 7 Reconstructed images of test chart.
(a) No swelling. (b) Swelling.

+— bPO—ETHY, ThERuS 7405 52mm H
NicL BBV, BAERBERIIEEREHERL,
FBOIHV Ik BRI OREEEI/NS L L. BIR
KB LOEI HEAH LTS, BHFRICENF +—
WEBLcE &, (b)OBEBRICBOTCOMIZATHE
BRLTW3. Dot 3HIMOERGEF +— L0
—ARDIMEN 0.4mm THBC EEEZ B L, ZIZTHR
WY DIRBERLTNBE ENZ 3.

U ko5 AOBKE, 1 X DEEZH 5 72D
I, BHEMHO SN HEJIE L. Yitke UTIBR S
ZEBHREAV, ZhER0 75 405 50mm B LTE
Wic. km s s AEICBY 2B EYREOMRE I
5:1 THote. WENELBHE Lz tns 50208
HFETHEEL, BEGEL Y XTRELZOEBREICE
J55EE7 + b2 TRIE L. SN HRRFELEBDE
WIS DIREEICE T 2 AR DI 2 WA DORE D
HTERLIY. SN HBBERKIEEECAHDRBS S
£ DERRIT, 1FFEHRERSREKICIE 3 BRIC—EK
LT3, JIEORE, =51 v/ ) a—rTEELE
t v 5 A0EA SN HiZ 11, BELEWESR 25T
bHote. Ulcdd-T, SN HiI3EHET S Lick ik

¥ HWI6KHSE (19874E5 H)

(nm)

700

Ethylene grycol

Glycerin
6001 1

M*~o\\ﬁ\ﬂ}_________o_________q}

1% Formalin

Reconstructed wavelength

100 200 300
Day

Fig. 8 Long term stability of the swelled
holograms.
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