The process deseribed below allows une 0o change the
color of a reflestion hislogram by exposing 1L 1o white light,
followed by i development and Meach siep.

This method prodeces remarkably noisc-fice and bright
hologr amss ceplaying in yellow, Lt also otfers Arlists an inter-
esting way of using photogruphy 1w modulate the color nfa
hologram: by using negative masks or projected mages.

Since the idea has potental in the securily [icld to create
widorgable hologrins by mass production methaods, warld-
wide patent applications arc peoding. Those interested in
the science of processing holograms will be intrigned by
somme unexpected subtleties that this method ollers,

The cssenece of the process is as [ollows:

1. Produce a red reflecuon hologram using a special
rehalogenating bleach, while maintaining safe-light
conditnrs,

2. Expose this hologram o white light {eg. Wolan sport
lamp) tor under half a nnnne.

3. Re-develop hologram in standard holographic
developer,

4. Bleach in standurd solvent cichromare hleach.

The dirse bleach leaves the emulsion still remarkuably light
sensitive (about ene hondredih that of (the virgin cmul-
sion); the whiwe light exposire nhkes the sibver-halide par-
tially redevelopable. The sitver produced by this second
developnuent i then totally removed by solvenl bleach.
Thos, with seme of the silver halide removed, the original
[ringe spacing of the red hologrun Lias contracted  and the
replay color shifis (o a shorter wavelength,

The subtlcty lics in the question: which silver haulide has
been removedrs 1s it the remaining virgin silver halide putin
originally by the emudsion manulacurer and nor developed
wheni the hologram was frst nnade? O s it the “secondary™
silver hulide produced when the rehalogenating bleuwch was
useds

These are not acadeanic quesLIons, Decause once voul slart
plaving wround with this process you will find that a mild
amount of sccond development and hence linal contrac
tion can produce an impressively clean and nose-free holo-
aram veplaying in the yellow or vellow-green region.

Tf, however, the second development is considerable,
then rthe final hologram is o dull, dark green. There is no
donbi in my mind thatin the sceond case ome has calen oo
e cssential halogenated material in the fringes. The nolse
reduction in the st ease iy cither be duc to virgin silver
halide fving untidily outside the rehalogenated fringes that
has becn removed pretercntialle, or the result of any [ila-
mentary growih on fhe fringes being neatly clched away.
{Fringes having their whiskors shaved olfl?)

The formulatdon details wre:

Developer
Stir e ronghly 700yl wuter;
g Anhvdrous sedium carbonawe (or 160 g of the
decahvd rate) )
Qo Sodium Flydroxide
bg Metol
100 Aseorhic Acid
Top up to 1 lirre
1st Bleach {(Rehalogenating}
Sur into aboul T ml (tap) warer:

10l Acetc Acird
3% Copper sulphate arystals (pentahvdrate)
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11{g PPotassian brornide

Top up w L Lirre. (Store above 17deg. ()

Tlis combination shonld give ved rellection holograms, bt
may lend woward orange i the exposwee is marde at high
humidine or with a solt emulsion, However, after i test plece 14
done, ather tests have 1o be kept in safelight right through e
bleaching step (although tus iligh r c:n be brighier than usual
sitce the bleuched omulsion seens o have aboul u huodleedrh
of e sensitiviee of the sirgin emulsion),

Afler being gently dried, {he Lulogram is given ita whire lirht
cxposure through a negative task by exposing. tor CRamnple,
Foor 19 seconeds ane foot dway Irom a 20-awail Wotan spol lamp ur
for ahout 20 scoonds rom an orcdinary 100W bulb, "This s
assumning thit the negative mask Is not of a vaviable e
ieliscnsscd Loy, T recommend tests first be made with simple
shapes covering large areas of the hologram,

TlLe hwologram is then put back o the developer. The
amonnd of developrent then uceded can be casily monitored
under safelighi, prelirably with a Kodak density strip held ap
at the same time. Development needs some tial and crror
testing. For cxuwmple a density of 0.5 can chunge @ onee-red
arcy 10 an interesting bright lime preen in the final result
Densities of the order ol 1.0 are definitely “over the wp’,

The final siep is to simply use ordinary solvent bleich
(distitled warer Tinsing immediately helore ard afler solvent
tleaching ).

Salvent Bleach

Sg porassiun (ur amnmenitm ) diwcheomare
23 wodium hydrogen sulphate

Madc up w1 Bire.

{Any other pet solvent hleach sysiem will do)

Tane Range

One seems 1o be resuicted o a yange ol wavelengths Lo
ween red uod mid-green, or its cquivalent spread higher up the
scale, | have not managed 1o get 1o the blue {stairiing with a red
hologram). A turquoisc-green originuting lram a tringe spac-
ing once replaving in red bas poor ditfracuion elficiency
eeanse the fringes are perhaps oo caten away. This does Lo
the effect ol nsing conlinuous wane masks. The best tone vange
seems 1o be helped by not taking the density up o its maxi-
mum when the helogram is first made,

I'hie Lact that the svstern works besi inowerms of range it the
original development is subdied sorsewhat supponts the idea
thal the remaining virgin silver bromide develops first during
the second developmient siop. However, a hologram thr-
oughly developed in its first stage can stll benefit e gualing
from an overall second exposure and very mild development
Lo deusity of, say, 1.2,
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