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IHE CAPABILITY OF HOLOGRAPHIC SCREENS JU DISPLAY CONTINUQUS PARALLAX
Jose J. Lupnazzl- UNICAMP - Inatitute of Physics

1. Intreductlon
Holographlc scresns has been used In the past as directicnal screens

for wany appllicmtions {1)(2). or evem as bldirectlonsl screens {3).

Itz pomslbilitles of balng used for the continuous case of displaylng
the horlzontal parallax was firat Indlcated by us (4) ag a
complementary process for the chromatlc encoding that happens when
cbjscts are viewsd through diffractlen gratings. This process renders
& ane to ons relatlenshlp between each encoded view from the object and
a wavelength valus. Teo the contlnuous sequence of wavalengths values
correspends then a contlnuous sequance of views directed to the
projecting lens, from whwre they are superposed onto the screen. If
the wcresn would be a aleple diffraction grating, the result
corresponds to the pravicusly reperted came of double dlffracticn {5),
givlng a resl pseudoscoplc lmage and an orthoscople virtual lmage, at
each lateral gide of the screen. Flg.1 lm a very simple description of
ray paths for the first imaging cage, based In polnt symwatry.




In this flgure two diffraction gratings DGl and DG2 are symmetrically
located to the lans . Eight of different wavelengths creates then the
lmage points 1' and 2° which are perfectly symmetric to the point
objects 1 and 2 1f the effect of diafragm D 1s not considered.

It is not so evident the sltuatlon for the sacond iraging caae.
Since the latter ia which really matters for visual obseriation.

we will explalpn 1t Ln terms of views and lucntioﬁ of polnts of
vlew, for the case of a holographic screer.

4. 4 Dolograchic lens acting as a sgreen.

When & diverging beam originatas at the point O whera tha reference
beam was located for making the lens, a diffracted beam is cbtalned
that converges toc the polnt L(AR), whlch is the position that the
converglng object wave had when maklng the lens (Flg.2).
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We assume {or the moment to have the same wavelength AR Tor
recotnstructing and feglstering the holographlc Llens. If we project an
image on the screen from an objective whose optleal center is located
at point 0, and b;-assumlng the approximation that the aperture of the
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lens 1s very small, it can soon be concluded that the image at the
screen has the unique polnt of view 1[{Ap). If the projected lmage

has a wavelength Arc , the point of view will be laterally and
lengitudinally displaced, but it wiil be cloge to 1(AR} as far as

both wavelengthe have close flgures., If. ag a first aproximatlion, we
ds neglect the influence of the longltudinal displacement, we may say
that 1f a centinuous sequence of viewg Iis pralected codified by
diffraction, a continucus sequence of points of view will be allowed
within a certain arc around the screen (Flg. 3],

Froume 3

[f the parlcd of the codifyng grating coincides with the perlod at the
center of the holographic screen we may ook around the screen as If we
wers looklng around the oblect, Just noting a change in color at each
different herizontal poesition. This result merits further analysis but
clearly allows for obtaining holographic~]ike loages (hololmages)

using white=light 1lluminatlon of ohlects or holograms, including
the enlarging factor of the lens as an aditional useful advantage.
In & second apprcach, we may add that fact that the distribution of
loagss at the first diffraction stap, when lmaged by the Erolaecting
lens, gives a focusing change that tends to equalize the distanca from
the observation polnt® to the screen.



& IThe obgerved Ilmags li not focused ab the gcreen,

In the projectlon of sterec pairs we focus our eyas &t the gcreen,
while we see the 30 image far from the screen plane. It may ba argued
that 1t should be the same for our contlnucus case, differenttating our
lmages frem the holographlc onas. A more detalled analyels Fevesls
that we really fFocum the Image were it ls zeen., so that Lf, f;;u., Wit
ses an image In front of the scresn, this 18 2 real lnage and may ba
focused on a white plece of paper at ite position.

¥isual obmervation of Lhe prsudoscoplc image shows that it keepz Llis
Fropertlons after enlargement, and that it can be seen on the other
side of the screen ag a cosplemsntary dlffraction order.

4 Experlmental detalls
A holographlc sereen of 3ca x 40ch was sade on ACFA BEYS holographle

flle, with ths sain angle betwesn object and refarence beams being 45
degrees. A white object, dcm hlgh, 2ce wide and 1,5cm deep was first
lzaged through a heolographic diffraction grating of parled 1,5
micrometers. The objectiive had f = S50mm , fx = 1,8 valuas. Intenss

light from an halogenecus lamp was concentrated on the object ebtalnlng
at & distance of & few mlllimiters after the gratlng an laverted image
3ce high. The first diffractien order uwas prolected by masns of a
second objective of f = 135am , fx = 2,5 values onto the holographlc
screen At a 2m distance, giving a phantasasgorical resl laage 25cm high
appearing at 20cm In front of the screen, resembling a holographic
image. The lateral degree of contlnuous parallax was 15ca at & 1.5
distance from the coserver to the screen.
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