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High-efficiency silver-halide-sensitized gelatin
holograms in Slavich emulsion
Agfa silver-halide-emulsion
plates have been very highly
regarded for a number of years,
and have been successfully used
in display holography and ho-
lographic optical elements
(HOEs). As a result, when in
1997 Agfa-Gevaert stopped
producing their widely used
holographic materials 8E75 HD
and 8E56 HD, it represented a
serious problem for many ho-
lographers.1 Since then, many
have been working to design
and study alternative silver-ha-
lide materials which could fill
the gap: in particular, currently-
available materials such as those
of Slavich (Russia), the Royal
Holographic Art Gallery
(Canada) and the BB series
from Holographic Recording
Technologies (Germany) have
been under some scrutiny. With
many other people, we have
been carrying out trials to de-
termine which of these new and
unfamiliar silver-halide materi-
als make for the highest quality
holograms. In particular, our
focus has been on making
HOEs.

Two useful ways of record-
ing HOEs as phase holograms
involve using dichromated gela-
tin (DCG), and bleached emul-
sions. A hybrid method is sil-
ver-halide-sensitized gelatin
(SHSG). This method improves
the performance of DCG (spec-
tral and energetic sensitivities)
while retaining similar diffrac-
tion efficiencies and noise lev-
els.

In our lab we have studied
the applicability of the SHSG
technique to one of the newly
available silver-halide materi-
als, the PFG-01 emulsion from
the Slavich company. Despite
the fact that Slavich PFG-01
emulsions are presented as being equivalent to
Agfa 8E75 HD emulsions, we have found some
important differences between them. For ex-
ample, the gelatin of PFG-01 emulsions is
softer than that of the Agfa emulsions. The size
of the silver halide grains suspended in the
gelatin of PFG-01 emulsion is similar to that

of Agfa 8E75 HD, ~40 nm, and the spectral
sensitivity is in the 600-680nm range. Figure 1
shows the D-log E curves for PFG-01 and Agfa
8E75 HD plates, when Kodak D-19 developer
is used. It can be seen from the figure that the
energetic sensitivity of PFG-01 plates is lower
than that of Agfa 8E75 HD, and that a lower

maximum density is obtained when
using PFG-01 plates.

To study the efficiency of us-
ing PFG-01 plates in the SHSG
technique, we recorded unslanted
transmission gratings by using two
collimated beams from a 15mW
He-Ne laser (633nm). The two
beams, of equal intensity, hit the
emulsion to form an angle (in air)
of 45˚. The spatial frequency of the
gratings was calculated as 1200
lines/mm. The exposed plates were
processed according to a modified
version of the optimized SHSG
procedure in Reference 2. Since the
PFG-01 gelatin is very soft, a num-
ber of trials were carried out on
Slavich PFG-01 plates in order to
optimize the SHSG procedure, tak-
ing into account the degree of hard-
ening of their gelatin component.3

The best results were obtained
when: a) the plates were hardened
by means of a Formalin bath and
bleached at 50˚C; and b) when the
plates were not hardened, and with
the bleach bath temperature main-
tained at 30˚C.

Figure 2 shows the diffraction
efficiency and the absorption and
scattering as a function of the ex-
posure for non-hardened PFG-01
plates bleached at a temperature of
30˚ C. As can be seen, a high maxi-
mum diffraction efficiency of 93%
was achieved, and the total losses
caused by absorption and scatter
were lower than 10%. These results
proved to be better than those ob-
tained with the Agfa 8E75 HD
plates, confirming the application
of SHSG derived from PFG-01
plates for recording high quality
transmission holograms. These re-
sults also show that PFG-01 emul-
sions are not only an alternative to
Agfa 8E75 HD plates for record-
ing SHSG holograms, but also that
even better results can be obtained
using this new material.
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Figure 1. D-logE curves for PFG-01 and Agfa 8E75 HD emulsions with D-19
developer.

Figure 2. Diffraction efficiency, absorption and scattering as a function of the
exposure, under Bragg conditions, for non-hardened plates bleached at 30˚C.


