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Using a 660nm laser to expose legacy AgX Agfa, llford, HRT (BB) plates

(Holographyforum.org post & discussion)
Postby jrburns47»Mon Mar 14,2022,3:33 pm

Project Description: Go to Table of Contents
Twenty four 4x5 inch, red sensitive glass plates exposed to test new EGtdookknco 660nm 500mw
laser.

Plate types tested: Agfa 10E75 NAH, Agfa 8E75 (NAH), Agfa 8E75KDIftN&ISP696T (NAH), HRT
BB640 (NAH).

All plates ranging in age from about 20 to 45 years old.

Hologram test setup: H2 transfer camera, H1 was 15 yeara{ii6l 8E75HD NAH ruby pulsed portrait
master exposed at 694nm transferred to 4x5" H2 image area, 1:1, both & H2&B collimated.

The purpose of these hologram tests was to ascertain whether or not the 6@@nwavelength, and,
more specifically, the Cobolt Flamenco laser, is suitable for exposing legaciffdgfaand HRT red
sensitive silver halide hologram plates and film. The plates and film testedallengginally designed
for use with 632.8nm, 640nm, and/or 694nm laser light. In summagyatiswer is yes, 660nm works
well for successful exposures of these legacy materials.

The surprise finding (to me) is that these very old materials have lestdwhree orders of magnitude

of sensitivity as they've aged. Although not included in $ifes of test exposures, similar legacy green
sensitive materials from the same manufacturers have not lost muchitsetys Since it's possible to
make good exposures on all the red sensitive materials tested, regardldss fufss of sensitivity, it
seems possible that it's the red sensitizing dye(s) used that have lost sénsiti

Some holographers making optical display holograms and using red selegiticy materials,
particularly the Agfa 8E75HD and liford SP696T & SP673, use 632.8nm ldesNgtlag maximum
output power of about 50mw.

Newer SLM DPSS lasers at 640nm are now available at output powers up o 880mell as the
500mw 660nm laser used for these tests. Manufacturer's spec sheetiseioiegacy red sensitive
materials show thatheir materials are very sensitive at 660nm as well as the more typically used
632.8nm and 640nm.

A major difference in these two new lasers is that the 660nm units are ab8atdd@he cost of the
640nm units and the 660nm units have double the warranty.

Anecdotally, holographers have found these legacy red sensitive materiadgssignificantly less
sensitive than when new. The reasons have been variously ascribed togd@ggl dark reaction, etc.
while stored. It is this holographer's opinion thatthoor results obtained by others, with these much
lower power lasers, may have simply been the result of insufficient expatie to a large loss of red
light sensitivity in the legacy materials. The possible proof of thisnwdstrated by the good redts
obtained when these same materials were exposed to two to three orders afitndg more exposure
than was required when new.

| welcome constructive comments and criticisms.
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Below is @Dropboxlink to an Excel spreadsheet with data on each of the 24 tgmisxes. | tried to
upload it here directly but it's too large (all the photos) for the forum toeptcPlease let me know if
you have trouble accessing the link.

Please note that the numerous Excel spreadsheet explanatory cell natesphotos will not ke visible
unless you download the XLSX spreadsheet to a computer (not iPhone di.iPa

Link to Dropboxhttps://www.dropbox.com/scl/fi/thlco6w ... 75fwd0i3gq
Linkto Academia.edu pagdoseph Burns

Forum Discussion: Go to Table of Contents
Postby Din» Tue Mar 152022,12:40 pm

jroburns47wrote: X

Mon Mar 14, 2022 3:33 pm

The surprise finding (to me) isdt these very old materials have lost two to three orders of magnitude
of sensitivity as they've aged. Although not included in this sefiessbexposures, similar legacy green
sensitive materials from the same manufacturers have not lost muclitsatys Since it's possible to
make good exposures on all the red sensitive materials tested, regardldss fufss of sensitivity, it
seems possible that it's the red sensitizing dye(s) used that have losivdagnsi

Have you any idea why the red senaitfilm decayed faster than the green sensitive ones? At one time |
thought it may have been differences in grain size, but they all are spettid aame grain size. So, I'm
inclined to agree it may be the dye. but, why does the red dye decay fastethitbagreen dye. Could it
be they react differently to temperature? That is, at the same temperature, onaydefaster than the
other?

At any rate, the way to test whether it is the dye that makes the difference betweenmédjen dye
is to expose thenboth to blue. Since all silver halide films are blue sensitive, you remeveyin factor
from the equation.

Postby dannybee» Thu Mar 172022,8:28 pm
thanks Din, so if the dye because age or heat becomes bleaatwdjot just dye it again there by

restoring the dyes ability to transfer energy to the silver? mm nice info

Postby jrburns47» Thu Mar 172022,11:01 pm

Dinesh,

The point of testing the 660nhaser was that it's a red laser to expose red sensitive legacy materials.
You could be correct about trying a blue laser, assuming one has an apprapuiataser with which to
test. That's a whole other technical rabbit hole to go down that takes me awaytfrerdirection I'm
trying to go in- use the red sensitive materials to make good finished display hologrEmese’s a sub

infinite number of ways to NOT make finished holograms rigw That’s certainly one of thers, .

Dannybee,

As far as re sensitizing a several decades old gelatin emulsion with fresh redtdtesounds like
another interesting experimental rabbit hole to go down. Have you trigslfburself? After an
interesting email back and forth with Mike Medora (BB plates), it sounelséitk dyes are a whole
interesting sub genre by themselves. John Wiltshireauior of an interesting book about optical
display holography with Martin Richardson, turns out to be an expert irr $iblele emulsion
development for holography. Would ke interesting to hear his take on this.
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Postby Din» Fri Mar 18, 2022 10:02 am

dannybeewrote: X

Thu Mar 17, 2022 8:28 pm

thanks Din, so if the dye becausgeaor heat becomes bleached, why not just dye it again there by

restoring thedye’sability to transfer energy to the silver? mm nice |f\:B

| suppose you could. This was brought up recently. | thintdylwave to choose your dye carefully; it
must take inthe laser wavelength and transfer some of the energy to the silver halidecmieleso the
guantum efficiency of the dye at the laser wavelength determines the ap@igpsensitivity.

Postby lobaz» Sun Mar 20, 2022 1:48 pm

Hi Jody,

a few years ago | had exactly the opposite problem: red Agfas (more tharma@0otd) worked
perfectly, while the green ones were completely dead.

jroburns47wrote: X

Thu Mar 17, 2022 11:01 pm

You could be correct about trying a blue laser, assuming one has an appedguatiaser with which to
test.

You don't need a SLM one for testing plate sensitivity. A phinter for a few USD will be enough.
Petr

Postby Din» Sun Mar 20, 2022 6:45 pm

lobazwrote: X

Sun Mar 20, 2022 1:48 pm

Hi Jody,

a few years ago | had exactly the opposite problem: red Agfas (more tharma@0otd) worked
perfectly, while the green ones were completely dead.

Petr

Petr's observation makese think it could be caused by random events. If so, thidccbe due to
double random walk ("drunkard's walk") events. This seems to indibatedfark reaction is (probably)
the cause.

Postby jrburns47» Sun Mar 20, 2022 9:25 pm

Petr & Dinesh,

Definitely odd that you had the opposite experience with Agfa materiala vis red vs green & thanks
for the suggestion re a cheap blue pointer.

Re the blue pointer, I'm old school in the sense that whether or not a plateeaxfnsed (or not) and
turn dark in developer, the only proof to me is if it can record a hologtamas almost ready to throw
out my red sensitive llford early in these tests since | was literally gettitigng. It was only after
realizing that maybe a comparably MUCH larger exposure might be necessany lidorth, based on
my prior successful tests in the sequence with the Agfa 10E75, that y fiodla result.

Re your opposite experience red green decrease/loss of sensitivity, in my tests with the red sensitive
materials, large loss of sensitivity held true, to a greater or lesser degreesaneraifacturers, i.e.,
Adfa, llford, HRT BB.
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Iff'when you have time, download the spreadsheet with dabeat the 24 test plates and open it in
Excel on a computer.

Other users of 8E75HD have also told me of a noticeable, if undefinedflesnsitivity.

Regardless, | agree that storage conditions probably have a significant effeebple’s varyig
experiences with these legacy materids.

Postby John W» Tue Mar 22, 2022 9:11 pm
Hi Jody,

Have you tried exposing the old red sensitive plates to green laser light?

Obviously they don't have the correct dyes to be sensitive to green bem givodern geen lasers are
fairly powerful I wonder if the emulsion would respond anyway?

And a similar thought.... Were you ever to experimentwvatiding dyes back in to the emulsion... it
might be worth thinking about adding green dyes in to a plate that washaitlgisensitized to red,
which would allow you to use the more powerful green lasers with those dlglages.

Postby Din»Wed Mar 23, 2022 9:54 am
John Wirote: X

Tue Mar 22, 2022 9:11 pm

Hi Jody

Have you tried exposing the old red sensitive plates to green laser light?

Obviously they don't have the correct dyes to be sensitive to green bem gimodern green lasers are
fairly powerful | wonder if the emulsion would respond anyway?

John,

| think that the red emulsion would respond to green lasertllggrause the sensitivity never actually
goes to zero. But, the sensitivity falls quite a lot. Below, the sensitiitsedor 8e75, and you can see it
does fall to zero at 500nm, but still has sensitivity at 514 ( Argon)2(¥8g). | also had a quick look at
the sensitivity of Slavich's pfdf; in that film, there's fall of about 2 orders of magnitude for greenifSo,
Jody is finding a loss of sensitivity to almost 5 orders of magnitusalifilm for red lasers, I'd suspect
that there's be a further loss of 2 orders of magnitude, or more, wh&ngua green laser. This is
assuming that the dyes have not decayed, or there is no dark reactiamidch case the fall in
sensitivity may be en more. Therefore a powerful enough green laser would record on a redigedsit
film. But, with a fall of several orders of magnitude, you'd nesdrg powerful green laser, or, a long
exposure, with the associated stability issues.
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Postby Ed Wesly FriApr 08, 2022 10:53 am

The curve in the post above is not exactly the true picture, as it is a graplative sensitivity, not
absolute, unlike this curve, from Agfa Technical Information Bulletin 21.7231(6 the rest of the
bulletin available herehttp://edweslystudio.com/Materials/AgX/ ... 271688.PDF

The absolute sensitivity never falls to zero, just varies over the spectritmthat area that is the
borderline between blue and green, cyan, where the 488 nm line of the Argenreigns supreme, is
where it dips to its lowest value. The guidelines were put in place to show thaiffeesdce between
the sensitivity at the H&le red of 633 nm is about an order of magnitude greater than that&® nm,
almost 10X, or about 3 or 4 photographic stops, which are binary orderagritade, which is borne
out in practical experience.

The-2 on the ordinate (vertical axis) could be triated as 100 microJoules/cm”2, and tf3eas 1000
microJoules/cm”2 or 1 full milliJoule/cm”2, since the axis is logarithmeselfigures are again borne
out in practice, as 16@200 microJoules/cm”2 is usually the bracketing point whenKkanast
exposues at red wavelengths.

Comparing the 2 graphs, the shape of the curve is the santehé numbering of the relative's

ordinate, which is also logarithmic, starts at zero, and ascends as powHdsarid once again it can be
seen that the sensitivity tference between the 2 lambdas is an order of magnitude off. The drawback
to the relative graph is that it gives an impression of absolutely natdgtys but the zero in a log axis is
1070 =1, so that dip is used as unity, the standard of coispa, not as an exposure suggestion.
ATTACHMENTS
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Postby Din» Fri Apr 08, 2022 2:42 pm

Ed Weslyrote: X

Fri Apr 08, 2022 10:53 am

The curve in the post above is not exactly the true picture, as it is a graplative sensitivity, not

absolute, unlike this curve, from Agfa Technical Information Bulletin 21.728WL(6 the rest of the

bulletin available hee: http://edweslystudio.com/Materials/AgX/ ... 271688.PDF

Relative to what? Could you define 'relative sensitivity' , as oppas&bsolue sensitivity'. Generally,

plots such as these are normalised to unity, so that the maximunmatelis, in effect, 1. Thus, if you're

U *gE]VP JvsS ve]SC (E}u *}u <}puE U v /UPBRZLZE& JE£&Q U [wvSpw]ECH( /1
making the maximqmu Ai ~AZ v /[ A [ X [v §Z o e eU 8Z }E ]Jv §}ule &E o §]A ~\
constant. However, these curves don't specify any normalisation.

Ed Weslyvrote: X
Fri Apr 08, 2022 10:53 am

The absolute sensitivity never falls to zero,

Not entirely so. The sensitivitf silver halide is mostly in the uv/blue region. Silver halide film for
photography/holography is infused with dye(s) to extend Hamsitivity into the vis. The basic
mechanism is a twelectron excitation process, whereby the dye molecule is excitatidyadiation

and the excited dye molecule passes an electron into tmlaction band of the silver halide. However,
because the actinic process whereby the dye gets excited occurs oneteal Irange, any individual dye
has a limited range, so differedyes are used for different areas, such a@ays for dental

photography. For holography, any given emulsion, with it's concoamnidye has a sensitivity over a
limited wavelength range.
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Ed Weslyvrote: X
Fri Apr 08, 2022 10:53 am

The-2 on the ordinate (vertical ayisould be translated as 100 microJoules/cm”2, and-8has 1000

microJoules/cm”2 or 1 full milliJoule/cm”2, since the axis is logarithieselfigures are again borne

out in practice, as 186@00 microJoules/cm”2 is usually the bracketing point wherake test

exposures at red wavelengths.

The scale actually states "Log S(S = m2/mJ). *2)og(/100. So. S = 1/100 m?/mJ, or 100 mJ/m2 (not
ugeX dE& veo § S8} ...:l ugU §Z]s }u suxg Aii..ud ugU «]Jv iiu

From "Topics in Applied Physics, vol 20: Holographic recording materials"

Postby Din» Fri Apr 08, 2022 2:42 pm

Ed Weslyrote: X

Fri Apr 08, 2022 10:53 am

The curve in the post above is not exactly the true picture, as it is a gfaphative sensitivity, not

absolute, unlike this curve, from Agfa Technical Information Bulletin 21.723(6 the rest of the

bulletin available herehttp://edweslystudiacom/Materials/AgX/ ... 271688.PDF

Relative to what? Could you define 'relative sensitivity' , as oppas&bsolute sensitivity'. Generally,

plots such as these ar®rmalizedto unity, so that the maximum ordinate is, effect, 1. Thus, if you're

u *uE]VvP Jv8 ve]SC (E}u «}u <}pE U v /UBRZSZ @& JE QL plr JwSpwdBCH( /1
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constant. However, thse curves don't specify amprmalization

Ed Weslyvrote: X
Fri Apr 08, 2022 10:53 am

The absolute sensitivity never falls to zero,

Not entirely so. Theensitivity of silver halide is mostly in the uv/blue region. Silver halide film for
photography/holography is infused with dye(s) to extend samsitivity into the vis. The basic
mechanism is a twelectron excitation process, whereby the dye moleculkexisited by the radiation
and the excited dye molecule passes an electron into tmelaction band of the silver halide. However,
because the actinic process whereby the dye gets excited occurs oxetedl Irange, any individual dye
has a limited range, so different dyes are used for different areas, suciRagsfor dental

photography. For holography, any given emulsion, withcitiscomitantdye has a sensitivity over a
limited wavelength range.

Ed Weslyvrote: X
Fri Apr 08, 2022 10:53 am

The-2 on the ordinate (vertical axis) could be translated as 100 microJomie®, and the-3 as 1000

microJoules/cm”2 or 1 full milliJoule/cm”2, since the axis is logarithr@éselfigures are again borne

out in practice, as 16@R00 microJoules/cm”2 issually the bracketing point when | make test

exposures at red wavelengths.

The scale actually states "Log S(S = m2/mJ). *A)eg/100. So. S = 1/100 m2/mJ, or 100 mJ/mz (not
ugeX dE& veo § S8} ...:l ugU §Z]s }u eusg Al i.ud ugU «]Jv iid
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From "Topics in Applied Physics, vol 20: Holographic recording materials”
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Fig. 2.1. Spectral sensitivity curves of three types of
emulsions used in holography: Panchromatic spec-
troscopic plate Kodak 649-F ; Agfa-Gevaert Scientia
(“Holotest™) 8E75, sensitized for the wavelengths
694nm of the ruby laser and 633nm of the He-Ne-
laser ; Scientia 8E56 sensitized for the wavelengths 454
to 514nm of the Ar laser
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Data all24 plates have in common: Go to Table of Contents
Plate size4"x5”

Laser wavelength660nm

Laser power525mw

Laser optical axis+10.125"

Distilled water spray after darkroom processing stop step & bleach step

Filtered water wash after bleaching

Individual plate:1 of 24 Go to Table of Contents
Exposuredate: Dec. 21, 2021
Plate # & type 35501-2021, SP69614x5", Emulsion batch 45C, NRC 6 wedge exposure.mask

Exposure data:

Exp. Length4"

Beam ratio:OB: 60155 ergs+ RB:150-500 ergs=840-2620 ergkcm2/sec=3-10:1=Total ergs3360
10,480

(Using 846C meter w/ 818ST wand detector. Accidentally had attenuator in on position for the
readings on this plate thus inaccurate

Polarization:s¢ol & p-pol, (OB HWP2 was accidentally rotated tpq!!)

Darkroom data:

Temp:73F

Developer:pyrogallol 2 partvery old BB pyro dev mixed Feb 2020
Dev. Time120”

Stop:distilled waterin tray

Stop time:30”

Bleach typeFeEDTAnixed Feb 28, 2020
Bleach time:4'30", 1-3' to clear + 1'30"
Bleach wash timel0’

PhotoFlo:N/A

Bleach wash temp~73F

Chem temp~73F

Comment:
NRC 6 wedge photomask. Ph@shows enulsion thickness variation only visible in reflected light.
Similarto photoresist. Photo is enhanced to show this.
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Photos(3): 1 of 24

Fig 2: 35501-2021 photo 2 of 3 Fig 3: 35501-2021 photo 3 of 3
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Individual plate:2 of 24 Go to Table of Contents
Exposure dte: Jan. 12, 2022
Plate # & type 012-01-2022 10E75NAHBox labeled Mar 1985, 20 plates

Exposure data:

Exp. Length30ms

Beam ratio:OB: 60155 ergst RB150-500 ergs=840-2620 ergkcm2/sec=3-10:1= Total ergs3360
10,480

(Using 846C meter w/ 818ST wand detector. Accidentally had attenuator in on position for the
readings on this platthus inaccuratg

Polarization:spol & p-pol, (OB HWP2 was accidentally rotated tpgqi!)

Darkroom data:

Temp:~70F

Developer:Pyrochrome 2 partl25ml@ptA&B mixed 12/29/2021
Dev. Time240”

Stop:filtered running water

Stop time:120-180”

Bleach typepyrochrome reversamixed 12/28/2021
Bleach time:~120" held upside down in tray, clear + 15"
Bleach wash time5’

PhotoFlo:1-2’

Bleach wash temp68-75F

Chem temp=~70F

Comment:

After bleaching & washing for a couple of minutessaded for image. Saw nimnagebut saw internal
edge scatter on RB side of plate. Took that as sort of a good sign. IfabetHight & white light, able to
see bottom PH knobs but nmagefrom H1 at all. Can't see top knobs. Guessing it's an inline omty fro
H2RB. TURNED OUT THAT H1RC-RAD & H2RB HAEP®L!

_Pho@os (2)2 of 24 o

—

= LT R

Fig. 4: 011-2022 photo 1 of 2
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Individual plate:3 of 24 Go to Table of Contents
Exposure dte: Jan.12. 2022
Plate # & type 012-02-2022,10E75 NAHBox labeled Mar 1985, 20 plates

Exposure data:

Exp. Length30ms

Beam ratio:OB: 60155 ergst RB150-500 ergs=840-2620 ergkcm2/sec=3-10:1= Total ergs3360
10,480

(Using 846C meter w/ 818STwand detector. Accidentally had attenuator in on position for the
readings on this plate thus inaccurate

Polarization:syol

Darkroom data:

Temp:~70F

Developer:Pyrochrome 2 part, 125mI@ptA&B, mixed 12/29/2021
Dev. Time180”

Stop:filtered running water

Stop time:120”

Bleach typepyrochrome reversamixed 12/28/2021
Bleach time:80”, 1' clear + 20"

Bleach wash time5’

PhotoFlo:2’

Bleach wash tempno data

Chem tempno data

Comment:Eureka! A hologram. Wood grain apparent due Nbidte & spol. A little dimmer than |
would like.Poss insufficient dev time, too high ratio, &/or too wide an H2RB anglerta.rlooks typical
of my old experiences wkversalbleaches w/ Ruben Nunez.

Photo (1):3 of 24

XcaS~Ta=tiN

Fig. 6: 01202-2022 photo 1 of 1
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Individual plate:4 of 24 Go to Table of Contents

Exposure dateJan. 14, 2022
Plate # & type 014-01-2022, 10E75NAHBoX labeled Mar 1985, 20 plates, NRC 6 wedge exposure mask.

Exposure data:

Exp. Length300ms

Beam ratio:OB 2.5-8mw + RB:28-35mw=~350,000ergs/cm2sec=3-10:1= Total ergs>-105,000from
this point on, 818ST wand attenuator was open.

Polarization:s{ol

Darkroom data:

Temp:~68F

Developer:pyrochrome 2 part100mIi@ptA&B mixed 12/29/2021
Dev. Time240”

Stop:filtered running water

Stop time:180”

Bleach typepyrochrome reversamixed 12/28/2021
Bleach time:120”

Bleach wash time5’30”

PhotoFlo:2’

Bleach wash temp64-68F

Chem temp168F

Comment:

Best wedge was max exposure w/ very bright clean imagex wedge is free of bluish milkiness that |
associated w/ reversal bleachlaybe if emulsion surface has th&ishmilkiness, it's underexposed.
Best 10E75/56 I've ever exposed. Niparent burn in even in low ration areas with glasses frames.
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Photos (4)4 of 24

F|g 7014—01 2022 photo 1 of 4 Fig. 8: 01491-2022 photo 2 of 4

EXPOSURE BELECTION MASK

NEUTRAL DENBITY MASK for High Cantrast Fine Grain Emulsions

Fig. 9: 01491-2022 photo 3 of 4 Flg 101OZDQ2 photo 4 of 4
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Individual plate:s of 24 Go to Table of Contents
Exposure dateJan. 14, 2022

Plate # & ype: 014-02-2022,10E75NAHBox labeled Mar 1985, 20 platdst quadrant exposures:
7:47 (left upper), 7:58 (right upper), 8:09 (right lower), 8:21R#t [bwer)

Exposure data:

Exp. Length200ms,200ms, 300ms, 400ms, 500ms

Beam ratio:OB:2.5-8mw+ RB28-35mw=~350,000ergs/cm2/sec 3-10:1= Total ergs70,000
175,000

Polarization:sol

Darkroom data:

Temp:~67.5F

Developer:pyrochrome 2 part90Oml@ptA&B mixed 12/29/2021
Dev. Time240”

Stop:filtered running water

Stop time:180”

Bleach typepyrochrome reversamixed 12/28/2021
Bleach time:120”

Bleach wash time5’30”

PhotoFlo:2’

Bleach wash temp=68F

Chem temp~68F

Comment:
Upper right quadrant, 300ms exp, seems best, ~108,000@ngs 10,800uw/cm?2.

Photos (3)5 of 24

g —

Fig. 11: 0142-2022 photo 1 of 3 Fig. 12: 0142-2022 photo 2 of 3
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Individual plate:s of 24 Go to Table of Contents
Exposure dateJan. 15, 2022

Plate # & type 015-01-2022,SP696Temulsionbatch 45C2nd quadrant exposures:

6:12 (left upper), 6:31, (right upper) 6:46 (right lower), 7:00 (fter),

Exposure data:

Exp. Length300ms,300ms, 600ms, 900ms, 1800ms

Beam ratio:OB:2.5-8mw+ RB28-35mw=~350,000ergs/cm2/sec 3-10:1= Total ergs>105,000
~210,000~315,000, ~630,006rgs

Polarization:sol

Darkroom data:
Temp:no data
Developer:pyrochrome2 part, mixed fresh ptA&B 1/15/2022
Dev. Time240”
Stop:filtered running water
Stop time:180”

Bleach typeFeEDTA
Bleach time:120”

Bleach wash time5’30”
PhotoFlo:2’

Bleach wash tempno data
Chem tempno data

Comment:
No apparent exposure at alho difference betweerimagearea & PH blocked areaice even tanning
over entire plate.

Photos (2)5 of 24

e p——

Fig. 14: 01891-2022 photo 1 of 2 Fig. 15: 0191-2022 photo 2 of 2
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Individual plate:7 of 24 Go to Table of Contents
Exposure dateJan. 16, 2022
Plate # & type 016-01-2022,SP696Temulsion batch 45C

Exposure data:

Exp. Length600ms

Beam ratio:OB:2.5-8mw+ RB28-35mw=~350,000ergs/cm2/sec 3-10:1= Total ergs: ~210,0@0gs
Polarization:s{ol

Darkroom data:
Temp:~67F

Developer:D-19, mixed 1/16/2022
Dev. Time35-40”

Stop: Kodak vendilute stop bath
Stop time:30”

Fix: F24, mixed 12/23/2021

Fix time:150"

Fix wash time10’

Fixwash temp:68F

Chem tempno data

Comment:
Processed w/ only Dev, Stop,.Fsobably overdeveloped but nothing there.

Photos (2)7 of 24

Fig. 16: 0181-2022 photo 1 of 2 Fig. 17: 0181-2022 photo 2 of 2
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Individual plate:s of 24 Go to Table of Contents
Exposure dateJan. 16, 2022
Plate # & type 016-02-2022, 8E75very old 8E75 not AH & not HD (onlplates of this)

Exposure data:

Exp. Length300ms

Beam ratio:OB:2.5-8mw+ RB28-35mw=~350,000ergs/cm2/sec 3-10:1= Total ergs>105,000
Polarization:sol

Darkroom data:
Temp:~67F
Developer:pyrochrome 2 part
Dev. Time240”

Stop:filtered running water
Stop time:150”

Bleach typepyrochrome reversal
Bleach time:150”

Bleach wash time5’'30”
PhotoFla 2’

Bleachwash temp:~68F
Chem tempno data

Comment:
No apparentimage- may have been overexposed.

Photos (2)3 of 24

Fig. 18: 0102-2022 photo 1 of 2 Fig. 19: 01€2-2022 photo 2 of 2
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Individual plate:9 of 24 Go to Table of Contents
Exposure dateJan. 20, 2022

Plate # & type 20-:01-2022,8E75very old 8E75 nor AH & no HD (only 2 platethisi, 3rd quadrant
exposures12:20 (left upper), 12:39 (right upper), 12:52 (right lower), 1168 [ower)

Exposure data:

Exp. Length10ms, 20ms, 40ms, 80ms

Beam ratio:OB:2.0-10.0mw+ RB17-20mw = ~240,000 ergs/cm2/sed8-9:1 = Total ergs2,400-
19,200

Polarization:sol

Darkroom data:
Temp:67.7F
Developer:pyrogallol 2 part
Dev. Time210”
Stop:filtered running water
Stop time:150”

Bleach typepyrochrome reversal
Bleach time:160”

Bleach wash time5’30”
PhotoFla 2’

Bleachwash temp:68F
Chem tempno data

Comment:

Changed beam ratio slightlrocessed ~ 17 hours after exposuifgpe of dev unclear. Probably way
too dark dev (no safelight visible through plate). After drying, a little scummgmul side, wiped off w/
white cotton dove, maybe dried photoflo? Could be some exposure aradges.

Photos (2)9 of 24
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-

Fig. 20: 02@1-2022 photo 1 of 2 Fig. 21: 02@1-2022 photo 2 of 2
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Individual plate:10 of 24 Go to Table of Contents
Exposure dateJan. 20, 2022
Plate # & type 020-02-2022,SP696Temulsion batch 57D, NRC 6 wedge mask

Exposure data:

Exp. Length300ms

Beam ratio:OB:2.0-10.0mw+ RB: 1220mw = ~240,000 ergs/cm2/sec =-B.8 = Total ergs:72,000
Polarization:spol

Darkroom data:
Temp:67-68Fmixed 12/27/2021
Developer:BB Ascorbic acid
Dev. Time40”

Stop:filtered running water
Stop time:60”

Bleach typeFeEDTA
Bleach time:150”

Bleach wash time6’
Bleachwash temp:65F
Ethyl#1:~5’

Ethyl#2:~3’

Ethyl#3:~2’

Ethyl spraysprayer failed
Chem tempno data

Comment:

BBin dev name means a Colour Holographics version ofiévemixingormula. Switchedfrom PhotoFlo
to graded ethanol dryings0/50, 70/30, 90/10 & 99% sprakthanokolutionsnot tested with
hydrometer. No image- could be imagining but looks like sometditried to be there.

Photo (1):10 of 24
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Fig. 22: 02@2-2022 photo 1 of 1
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Individual plate:11 of 24 Go to Table of Contents
Exposure dateJan. 20, 2022
Plate # & type 020-03-2022 8E75HD NAHNRC 6 wedge exposure mask

Exposure data:

Exp. Length300ms

Beam ratio:OB:2.0-10.0mw+ RB: 1220mw = ~240,000 ergs/cm2/sec =-B.8 = Total ergs: ~72,000
Polarization:spol

Darkroom data:
Temp:67-68F
Developer:BB Ascorbic acid
Dev. Time30-35"
Stop:filtered running water
Stop time:360”

Bleach typeFeEDTA
Bleach time:90”

Bleach wash time7’
Bleachwash temp:68F
Ethyl#1 5’

Ethyl#2:3’

Ethyl#3:2’

Ethyl sprayyes

Chem tempno data

Comment:

Came out, area of greatest exposure was best, needs more exposure abd rafig could be lower
since no burn in. Best was 300ms, wood grain apparent. 1sepgble exp was at NRC wedge 37%,
about 26,640 ergs/cm2.

- e ——
Fig. 23: 02@3-2022 photo 1 of 1
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Individual plate:12 of 24 Go to Table of Contents
Exposure dateJan. 22, 2022
Plate # & type 022-01-2022,SP696Temulsion batch 45C, NRC 6 wedge exposure mask

Exposure data:

Exp. Length83”, set up remote shutter in darkroom.

Beam ratio:OB:2.0-10.0mw+ RB: 1220mw = ~240,000 ergs/cm2/sec =-B.4 = Total ergs:
~19,920,000

Polarization:spol

Darkroom data:
Temp:~69F
Developer:Nick's #5 catechol 2 pallick's#5 formulation foliford.
Mixed 12/28/2021

Dev. Time80”
Stop:filtered running water
Stop time: 240"

Bleach typeFeEDTA
Bleach time:170”

Bleach wash time6’'30”
Bleachwash temp:69+F
Ethyl#1 6’

Ethyl#2:3’

Ethyl#3:2+

Ethyl sprayyes

Chem tempno data

Comment:
Deved ~ 7 hours after exposure. Dev started @~20ally, a result from SP696Area around NRC
mask edges and max exp wedge are clearly the best.

Photo(1): 12 of 24
| EAFQBUAE BELECTION

I Fiy B i L £
- = TH;

- —
Fig. 24: 02201-2022 photo 1 of 1
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Individual plate:13 of 24 Go to Table of Contents
Exposure dateJan. 22, 2022

Plate # & type 022-02-2022 8E75HD4th quadrant exposure:

4:13 (left upper), 4:25 (right upper), 4:38PM (right lower) 14(eft lower)

Exposure data:

Exp. Lengthl”, 2", 3", 4”

Beam ratio:OB:2.0-10.0mw+ RB: 1220mw = ~240,000 ergs/cm2/sec =-B.4 = Total erg240,000
960,000

Polarization:s{ol

Darkroom data:
Temp:~69.5F
Developer:Nick’s #5catechol 2 part, Nick's#5 f@wgfa
Mixed 12/28/2021

Dev. Time210”
Stop:filtered running water
Stop time:180”

Bleach typeFeEDTA
Bleach time:160”

Bleach wash time®’
Bleachwash temp:~69F
Ethyl#1 6’

Ethyl#2:3’

Ethyl#3:2+

Ethyl sprayyes

Chem tempno data

Comment:
4" exp best. Interesting overlap between 3'&4" exposuiy.quadrant test bracketing 7' exptarting
to be a "pop" on this plate.
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Photo (1):13 of 24
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Fig. 25022-02-2022 photo 1 of 1
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Individual plate:14 of 24 Go to Table of Contents
Exposure dateJan. 24, 2022

Plate # & type 024-01-2022,8E75HD, 5th quadrant exposure:

10:49 (left upper), 11:02 (right upper), 11:15 (right lower) 281(left lower)

Exposure data:

Exp. Length5”, 6", 77, 8"

Beam ratio:OB:2.0-10.0mw+ RB: 1220mw = ~240,000 ergs/cm2/sec =-B.4 = Total ergst,200,000
1,920,000

Polarization:s{ol

Darkroom data:

Temp:~69.8F

Developer:Nick’s #5 catechol 2 part, Nick's#5 Aaxfa
Dev. Time240”, 18+ hours after exposing.
Stop:filtered running water

Stop time:180”

Bleach typeFeEDTA

Bleach time:240”, 3' total clr +1'

Bleach wash time9’

Bleachwash temp:~69F

Ethyl#1 6’

Ethyl#2:4’

Ethyl#3:2’30”

Ethyl sprayyes

Chem tempno data

Comment:
5" is best. Quadrant 1.
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Photos (4):14 of 24
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Individual plate:15 of 24 Go to Table of Contents
Exposure dateJan. 24, 2022

Plate # & type 024-02-2022 SP696Temulsion batch 45@th quadrant exposure:

11:43 (left upper), 12:00AM (right uppe)2:20AM (right lower), 12:37AM (left lower)

Exposure data:

Exp. Length83", 130", 170", 210"

Beam ratio:OB:2.0-10.0mw+ RB: 1220mw = ~240,000 ergs/cm2/sec =-B.4 = Total ergs:
19,920,006850,400,000

Polarization:s{ol

Darkroom data:

Temp:~69.8F

Developer:Nick's #5 catechol 2 parNick's#5 formulation foliford.
Dev. Time240”, 18+ hours after exposing.
Stop:filtered running water

Stop time:180”

Bleach typeFeEDTA

Bleach time:300”, 3'30" total clr +1'30".
Bleach wash time9’

Bleachwash temp:68F

Ethyl#1 6’

Ethyl#2:4’

Ethyl#3:2’30”

Ethyl sprayyes

Chem tempno data

Comment:

Pleased that SP696T is finally giving good result. Just needed a lot nadrexjmsure. 170" is best.
(quadrant 3). Need to do AH coating or uspgl since ALL previous exposures regardless of material
have had wood grain. See plate 0@5 for stains as well.
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Photo (1):15 of 24
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Fig. 30: 0242-2022 photo 1 of 1
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Individual plate:16 of 24 Go to Table of Contents
Exposure dateFeb. 4, 2022

Plate # &type: 035-01-2022, SP696EmMulsion batch 45C, 1/4" 235 tape along H2RB plate edge to
prevent edge scatter.

Exposure data:

Exp. Length170”

Beam ratio:OB:2.0-10.0mw+ RB: 1220mw = ~240,000 ergs/cm2/sec =-B.4 = Total ergs:
~40,800,000

Polarization:changed top-pol

Darkroom data:

Temp:67.5F

Developer:Nick's #5 catechol 2 parNick's#5 formulation foliford.
Dev. Time90", pretty dark.

Stop:Kodak dilute stop batiplus 3' filtered running water wash.
Stop time:dilute stop 30" +3' water wash.

Bleach typeFeEDTA

Bleach time:2407,2-2'30" ckar, total 4.

Bleach wash timel0’

Bleashwash temp:no data

Ethyl#1 5’

Ethyl#2:5’

Ethyl#3:3’

Ethyl sprayyes

Chem tempno data

Comment:

Looks decent. No woodgrain seppl worked & no edge scatter. Took out of drying cabinetraffé and
there was a drying line about 1/2" from bottom. Could also be improper watarholrgtio(s) in
Ethanolbaths & spray. Looking at 696T 622 &035-01 side by side & looks like 4' dev time is better.

ig. 32:-032022 photo 2 of 2

[ ——

Fig. 31: 0391-2022 photo 1 of 2
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Individual plate:17 of 24 Go to Table of Contents
Exposure dateFeb. 5, 2022

Plate # & type 036-01-2022,SP696Temulsion batch 45C

Exposure data:

Exp. Length240”

Beam ratio:OB:2.0-10.0mw+ RB: 120mw = ~240,000 ergs/cm2/sec =-B4 = Total ergs:
~40,800,000

Polarization:p-pol

Darkroom data:

Temp:66.6F

Developer:Nick’s #5 catechol 2 part, Nick's#5 formulationlfford. ~ 17 hours in traydfore this use.
Dev. Time240”,this Nicks#5ILF in tray ~17 hours.
Stop:Kodak dilute stop battplus 3' filtered running water wash.
Stop time:dilute stop 30" + 3' water wéms

Bleach typeFeEDTA

Bleach time:345”,34' ckear + 1'45", 5'45" total.

Bleach wash time11'30”

Bleachwash temp:68+F

Ethyl#1 530"

Ethyl#2:5’

Ethyl#3:4’

Ethyl sprayyes

Chem tempno data

Comment:
longer dev is definitely better. lagehas more definition & the projected nose is more solid as are
watery eyes.

Photo (1):17 of 24
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Individual plate:18 of 24 Go to Table of Contents
Exposure dateFeb. 5, 2022
Plate # & type 036:02-2022, 8E75HD

Exposure data:

Exp. Length5”

Beam ratio:OB:2.0-10.0mw+ RB: 1220mw = ~240,000 ergs/cm2/sec =-B.4 = Total ergs: ~1,200,000
Polarization:p-pol

Darkroom data:

Temp:66.7F

Developer:Nick’s #5 catechol 2 part, Nick's#5 Aaxfa
Dev. Time30-40”

Stop:Kodak dilute stp bath,plus 3' filtered running water wash.
Stop time:dilute stop 30" + 3' water wash.

Bleach typeFeEDTA

Bleach time:95”, 50" ckar + 45",

Bleach wash timel0’

Bleachwash temp:68.5F

Ethyl#1 530"

Ethyl#2:5’

Ethyl#3:4’

Ethyl sprayyes

Chem tempno data

Comment:
036-02 definitely dittle better than 03601. Haven't yet found the sweet spot for SP696T. Both today's
tests had drying lines. Need toexk alcohol baths mixtures w/ hydrometer.

Photos (2):18 of 24

Fig. 34: 03622022 photo 1 of 2 Fig. 35: 0382-2022 photo 2 of 2
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Individual plate:19 of 24 Go to Table of Contents
Exposure dateFeb. 12, 2022

Plate # & type 043-01-2022, SP696EmMulsion batch 45,EA presensitized-1.5% 26C about 15
hours before

Exposure data:

TEApresensitization:mixed liter of 21.5% TEA w/ ~10 drops Photoflo. ~26C when presensitizisg
plates, 2' @. Then 180" tray ofdistilled H20 w/~10 drops photoflo. Then wiped blade edge of
squeegee w/ photoflo fm tray & then squeegee 3 times emué gid>3 times glass side & wiped edges
of @glass plate w/ blue shop towel. Air dried w/ hairdryer both sides ~2' @plattodabeled transfer
boxes. Bottom plate of two inmansferbox had plastic edge guards to act as plate separators.

Exp. Lengthist 20 data point exposure80” (1B), 60" (2B), 40" (3T), 20" (4T). Settle time for @~10".
Beam ratio:OB: 2.010.0mw + RB: 2Z0mw = ~240,000 ergs/cm2/sec =-B.4 = Total ergs:
19,200,00&4,800,000

Polarization:p-pol

Darkroom data:

Temp:69.8

Developer:Nick’s #5 catechol 2 part, Nick's#5 formulation|ftord.
Dev. Time300', 2nd 5 step dev test, plastic containé; 4', 3', 2, 1'.
Stop:Kodak dilute stop battplus 3' filtered running water wash.
Stop time:dilute stop 30" + 3ivater wash.

Bleach typeFeEDTA

Bleach time:480”,6' clr +2'.

Bleach wash timel0’

Bleachwash temp:no data

PhotoFlo1’, squeegeed

Chem tempno data

Comment:
max exposure 80" & 2'dev are beBefinite squeegee marks, & drying dimples & drprks.
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Fig. 37: 0431-2022 photo 2 of 2
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Individual plate:20 of 24 Go to Table of Contents
Exposure dateFeb. 12, 2022

Plate # & type 043-02-2022, HRT BB64DEA presensitized-1.5% 26@bout 17 hours before

Exposure data:

TEA presensitizatiormixed liter of 21.5% TEA w/ ~10 drops Photoflo. ~26C when presensitizisg
plates, 2' @. Then 180" tray of distilled H20 w/~10 drops photoflo. Then edfblade edge of
squeegee w/ photofl fm tray & then squeegee 3 times emul side-& #mes glass side & wiped edges
of @glass plate w/ blue shop towel. Air dried w/ hairdryer both sides ~2' @plat®dabeled transfer
boxes. Bottom plate of two in transfer box had plastic edge guards to acttesspiaarators.

Exp. Length2nd 20 data point exposure$50ms (1B), 70ms (2B), 50ms (3T), 20ms (4T). Settle time for
@~9'.

Beam ratio:OB: 2.010.0mw + RB: ¥Z0mw = ~240,000 ergs/cm2/sec =-B.4 = Total ergs36,000

4,800

Polarization:p-pol

Darkroom data:

Temp:69.8F

Developer:BB ascorbic acid

Dev. Time360”, 3rd5 step dewuest, plastic dev containef’, 5', 4', 3', 2".
Stop: Kodak dilute stop battplus 3' filtered running water wash.
Stop time:dilute stop 30" + 3' water wash.

Bleach typeFeEDTA

Bleach time:240”,2'15" ckar + 1'30".

Bleach wash timel0’

Bleachwash temp:no data

PhotoFlo:1’, squeegeed

Chem tempno data

Comment:
Nothing at all. Try a minimum of 5" exp.
Plate totally clear.

No photo
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Individual plate:21 of 24 Go to Table of Contents
Exposure dateFeb. 12, 2022
Plate # & type 043-03-2022, 8E75HD,EApresensitized 11.5% 26C about 23 hours before

Exposure data:

TEA presensitizatiormixed liter of 21.5% TEA w/ ~10 drops Photoflo. ~26C when presensitizisg
plates, 2' @. Then 180" tray of distilled H20O w/~10 drops photoflo. Then adiblade €ge of
squeegee w/ photoflo fm tray & then squeegee 3 times emul sid@3&imes glass side & wiped edges
of @glass plate w/ blue shop towel. Air dried w/ hairdryer both sides ~2' @plattodabeled transfer
boxes. Bottom plate of two in transfer boadh plastic edge guards to act as plate separators.

Exp. Length3rd 20 data point exposure2500ms (1B), 1800ms (2B), 1200ms (3T), 600ms (4T).
Beam ratio:OB: 2.6010.0mw + RB: 2Z0mw = ~240,000 ergs/cm2/sec =-B.4 = Total erg€600,000
144,000

Polarization:p-pol

Darkroom data:

Temp:69.8F

Developer:Nick’s #5 catechol 2 part, Nick's#5 Aagfa

Dev. Time270", 1st 5 step dev test, plastic container: 4'30", 3'30". 2'3030". 30"
Stop:Kodak dilute stop battplus 3' filteredrunning water wash.
Stop time:dilute stop 30" + 3' water wash.

Bleach typeFeEDTA

Bleach time:270", 1-3' cear + 1'30".

Bleach wash timel0’

Bleachwash temp:no data

PhotoFlo:1’, squeegeed

Chem tempno data

Comment:
Max exp 2500ms & 2'30" déest. Definite squeegee & drying marks on right side.
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Individual plate:22 of 24 Go to Table of Contents
Exposure dateFeb. 14, 2022

Plate # & type 045-01-2022,SP696Temulsion batch 45Q,EA presensitized-1.5% 26C about 62
hours before.1/4" 235 tape on H2RB edge to prevent edge scatter

Exposure data:

TEA presensitizatiormixed liter of 21.5% TEA w/ ~10 drops Photoflo. ~26C when presensitizisg
plates, 2' @. Then 180" tray of distilled H20 w/~10 drops photoflo. Then &dpblade edge of
squeegee w/ photoflo fm tray & then squeegee 3 times emul si@3&imes glas side & wiped edges
of @glass plate w/ blue shop towel. Air dried w/ hairdryer both sides ~2' @plattodabeled transfer
boxes. Bottom plate of two in transfer box had plastic edge guards to acttasspiaarators.

Exp. Length80”

Beam ratio:OB:2.0-10.0mw + RB: 2Z0mw = ~240,000 ergs/cm2/sec =-B.4 = Total ergs:
~19,200,000

Polarization:p-pol

Darkroom data:

Temp:67.1F

Developer:Nick’s #5 catechol 2 part, Nick's#5 formulation|ftord.
Dev. Timel22”

Stop: Kodak dilute stop battplus 3' filtered running water wash.
Stop time:dilute stop 30" + 3' water wash.

Bleach typeFeEDTA

Bleach time:400”, 3-4'40" ckar + 2'.

Bleach wash timel0’

Bleachwash temp:70F

PhotoFlo:1’, squeegeed

Chem tempno data

Comment:

Except for squeegee & drying marks, the best SP696T so far. Theapjpéso's to be some sort of
strange gelatin marks or stains that might be from BIPS or old gelatin or excts in bleach or
something else. Important to figure outhat’'sgoing on with those stains and also be able to get rid of
drying & squeegee marks or not worth doing TEA presensgizafiee plate 0282 for stains and weird
marks as well.
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Fig. 40: 85-01-2022 photo 1 of 4
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Fig. 41: 04®1-2022 photo 2 of 4
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Fig. 42: 04®1-2022 photo 3 of 4
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Fig. 43: 04891-2022 photo 4 of 4
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Individual plate:23 of 24 Go to Table of Contents
Exposure dateFeb. 14, 2022

Plate # & type 045-02-2022, 8E75HDOLEA presensitized1L.5% 26C abow82-63 hours before. 1/4" 235
tape on H2RB edge to prevent edge scatter.

Exposure data:

TEA presensitizatiormixed liter of 21.5% TEA w/ ~10 drops Photoflo. ~26C when presensitizisg
plates, 2' @. Then 180" tray of distilled H20 w/~10 drops photoflo. Then &dpblade edge of
squeegee w/ photoflo fm tray & then squeegee 3 times emul si@3&imes glas side & wiped edges
of @glass plate w/ blue shop towel. Air dried w/ hairdryer both sides ~2' @plattodabeled transfer
boxes. Bottom plate of two in transfer box had plastic edge guards to acttasspiaarators.

Exp. Length2500ms
Beam ratio:0B: 2.610.0mw + RB: 1Z0mw = ~240,000 ergs/cm2/sec =-B.8 = Total ergs:600000
Polarization:p-pol

Darkroom data:

Temp:67.1F
Developer:Nick’s #5 catechol 2 part, Nick's#5 Aagfa
Dev. Time150”

Stop: Kodak dilute stop battplus 3' filtered running water wash.

Stop time:dilute stop 30" + 3' water wash.

Bleach typeFeEDTA

Bleach time:150”,1'30"clear + 1'.

Bleach wash timel0’,in bl wash, plate started pink & went to grayish.
Bleachwash temp:70F

PhotoFlo:1’, squeegeed

Chem tempno data

Comment:
Best 8E75HD so far except for squeegee and drying marks. Doesnthiesstain type marks visible on
SPG696T. If can't get rid sflueegeek drying marks, not worth doing TEA presensitization.
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Fig. 44: 0482-2022 photol of 2
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Fig. 45: 0482-2022 photo2 of 2
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Individual plate:24 of 24 Go to Table of Contents
Exposure dateFeb. 14, 2022

Plate # & type 04503-2022, HRT BB64TEA presensitized1.5% 26C about 684 hours before. 1/4"
235 tape on H2RB edge to prevent edgatter.

Exposure data:

TEA presensitizatiormixed liter of 21.5% TEA w/ ~10 drops Photoflo. ~26C when presensitizisg
plates, 2' @. Then 180" tray of distilled H20 w/~10 drops photoflo. Then &diblade edge of
squeegee w/ photoflo fm tray & then squeegee 3 times emul si@3&imes glas side & wiped edges
of @glass plate w/ blue shop towel. Air dried w/ hairdryer both sides ~2' @plattodabeled transfer
boxes. Bottom plate of two in transfer box had plastic edge guards to acttasspiaarators.

Exp. Length4th 20 data point egosures40" (1B), 20" (2B), 10" (3T), 5" (4T).

Beam ratio:OB: 2.6010.0mw + RB: 1Z0mw = ~240,000 ergs/cm2/sec =-B.4 = Total erg®,600,000
1,200,000

Polarization:p-pol

Darkroom data:

Temp:67.1F

Developer:BB ascorbic acid

Dev. Time300” 4th 5step dev test, 1st glass tank instead of plastic: 5', 4', 3',. 8B 'ascorbic acid dev.
Stop: Kodak dilute stop battplus 3' filtered running water wash.
Stop time:dilute stop 30" + 3' water wash.

Bleach typeFeEDTA

Bleach time:360”,2-4' ckear + 2.

Bleach wash timel0’

Bleachwash temp:70F

PhotoFlo:1’, squeegeed

Chem tempno data

Comment:
TheseHRT BB64plates are exceptionally clear when procesded. 46photo shows relative clatigsof
04301 through 03.
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Silver HalideData SheetsAgfa (10E75 & 8E75H» pages

Technical

Information

NDT/Holography

1. Introduction

Photographic materials for holography

Photographic materials for holography must meet specific
requirements. Since the dimensions of the structure of

the interference pattern to be recorded are usually of

the order of magnitude of the wavelength of the light used
for exposure, a very high resolving power is essential,

A high speed is also desirable to allow short exposures.

However, high resolving power and high speed are
somewhat incompatible properties, which makes it
necessary to arrive at a compromise of the highest
possible efficiency. The nature of the Subject will determine
whether the ideal solution of this problem will be slanted
towards high speed or high resolving power.

According to the above principles, Agfa-Gevaert has
developed 4 types of HOLOTEST photographic materials :
-10E75 High sensitivity - size of grain approx. .
90 nm, resolving power approx.

3000 lines/mm, to be used with red light
emitting lasers.

Same properties as the 10 E 75 material,
but to be used with green light emitting
lasers.

Size of grain approx. 35 nm, very high
resolving power of approx. 5000 lines/mm,
lower sensitivity than 10 E 75, to be used
with red light emitting lasers.

Same properties as the 8 E 75 HD
material, but to be used with green light
emitting lasers.

-10E 56

- 8E75HD

- BESBHD

2. Amplitude holography

2.1. Density and amplitude transmission curves

The relation between density D and exposure E is usually
represented by the characteristic curve. Fig. 1 shows these
curves for HOLOTEST emulsions 8 E 75 HD and

10 E 75 for red laser light, 8 E 56 HD and 10 E 56 for blue
and green laser light respectively.
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Fig. 1 — Characteristic curves at . = 514 nm and A = 627 nm
Developing: G282¢ (1 + 2) -4 min-20°C

Intermediate rinsing: 1 min - 20°C

Fixing: G328 (1 + 4) - 4 min - 20°C

Density measurement: in parallel light

Characteristic curves contain useful information in the case
of certain holographic exposures, but in general amplitude
transmission curves are preferred, because a hologram
acts as a diffraction screen fo the incident wave front,
where not the local density but the local amplitude
transmission is the more important consideration.
Amplitude transmission is defined as the ratio between
the amplitudes of a monochromatic plane wave after and

-before passing through the photographic emulsion. This is

usually a complex guantity; in other words, not only the
amplitude but also the phase of the incident radiation is
affected. However, in the case of processed emulsions,
for measuring amplitude transmission I T, | the only easily
measured quantity is intensity transmission T = T, T_ "
where T, * represents the complex conjugate of T2

This quantity is expressed as a function of the exposure of
HOLOTEST 8 E 75 HD and 10 E 75 at a wavelength of
627 nm, and of HOLOTEST B E 56 HD and 10 E 56 ata
wavelength of 514 nm respectively, in Fig. 2.

The energy per unit surface that corresponds to IT_| = 05
can be regarded as an indication of the sensitivity.

AGFA ©
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Approximate values of light intensities for IT_| = 05
(corresponding to D = 06) are

~ 05 uJicm?for 10E 75
~ 10 wJlem?for BE75HD
~ 1 wJlcm? for 10 E 56
~ 25 udicm?for 8 E 56 HD

These values will also be slightly affected by
the processing conditions.
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Fig. 2 — Amplitude transmission curves at A = 514 nm -~ - - -
A = 827 nm

Developing: G282¢ (1 + 2}- 4 min - 20°C

Intermediate rinsing : 1 min - 20°C

Fixing: G328 (1 + 4) -4 min - 20°C

2.2. Colour sensitivity

HOLOTEST holographic emulsions 8 E 75 HD and 10 E 75
are specially sensitized for wavelengths between 600 and
750 nm, and are intended for use with the He-Ne laser
(633 nm) and the ruby laser (694 nm). On the other hand,
HOLOTEST holographic emulsions 8 E 56 HD and 10 E 56
are suitable for exposure to wavelengths up to 560 nm
(krypton and argon lasers). The density and amplitude
transmission curves given in Section 2.1. apply to

the wavelength of the He-Ne laser of 633 nm and thase of
the krypton laser of 476 and 521 nm. To enable one to
convert the exposure to other wavelengths, the absolute
spectral sensitivities are shown in Fig. 3.
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Fig. 3 — Absolute spectral sensitivity.
Curves to obtain a D = 060 above fog.

2.3. Image quality

An optical diffraction method was used to determine the
image quality of the holographic emulsion. A double-beam
interference exposure enabled us to examine the resultant
diffraction screen. Fig. 4 shows in schematic form both the
exposure and the reconstruction.

Exposure Reconstruction

L]
Interference screen

Photographic plate

Fig. 4 — Schematic representation of exposure and reconstruction of

double-beam interference.

During exposure, two plane waves having intensities |, and

|, were incident on the photographic plate; each at the

same angle to the normal. Representing the angle

between the two rays by 6, spatial frequency f is given by
2 le

= 3 SN

where A = wavelength in air (633 nm for the He-Ne laser).

With & = 90° a spatial frequency of 2,235 lines/mm will

then result. The separation between adjacent lines will

then be the inverse of the spatial frequency equal to

approx. 0.45 micron.
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Modulation m depends on the polarization of the laser
radiation and intensity ratio [,/1,. In the case described,
lasers with linearly polarized radiation were used.

The electric vector was normal to the plane of incidence.
The intensity ratio |,/I, amounted to 0.5, corresponding to a
modulation of 0.94. In general the modulation caused by
the polarization considered here is

g Vo E
M= EL

Reconstruction took place as shown in Fig. 4. Ray |, was
used for reconstructing ray |, Intensity 1, was a diffraction
of the first order and hence ratio 1,'/l, is dependent on
angle 8, modulation m, and the exposure. Fig. 5 shows
ratio |,'/1, against exposure.
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Fig. 5 — Dependence of diffraction efficiency on exposure

This function has a definite maximum. Ratio 1,'/1; can be
considered as a measure of the quality of a screen and is
therefore called diffraction efficiency. Fig. 6 and 7 show the
optimum diffraction efficiency (1,'/1,),,., as a function of the
spatial frequency for HOLOTEST emulsions 10 E 75 and
10 E 56 respectively. Intensities |, and |," have not been
corrected for Fresnel reflection, because the latter
corresponds to the practical applications of holography.
The actual diffraction efficiency of the photographic
emulsion for the polarization used is higher still, especially
at large values of angle 8, We should mention that the
material was over-modulated by using the large modulation
values of 094 or 1. In other words, this is not a case of
linear transfer; intensities of higher orders of diffraction are
also obtained. In order to compare the diffraction intensity
to noise |, at various spatial frequencies, exposures were
carried out with a single laser beam of the same overall
intensity, and the photographic plates were all processed
and measured under identical conditions. The resultant
ratio I,,/1, is also shown in Figs 6 and 7.
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Fig. 6 — Maximum diffraction efficiency against spatial frequency,
E-vector normal to plane of incidence; modulation 094,
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Fig. 7 — Maximum diffraction efficiency against spatial frequency,
E-vector normal 1o plane of incidence; madulation m = 1,

2.4. Reciprocity behaviour

Q-switch lasers with pulsewidths of 10 to 50 ns are used for
short exposures. In this case, the reciprocity behaviour of
HOLOTEST emulsions is obviously important. To obtain
densities D < 2, the exposure of HOLOTEST materials
must be multiplied 2 to 4 times when Q-switch lasers are
used.

2.5. Processing

Darkroom illumination

Recommended Agfa-Gevaert safelight filters:

- Complete darkness for HOLOTEST 10 E 75.

Maximum 10 min exposure with filter V505 for 8 E 75 HD.
- R 4 (dark red) for HOLOTEST 8 E 56 HD and 10 E 56,

Development
{for both transmission and reflection holograms)
2 min in GP 61 - 20°C (see composition § 3.1.)

Fixing
4 minutes in G328 (dilution 1 + 4) or in any other rapid
fixing bath.
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3. Phase holography

3.1. Transmission holography

Where theoretically the maximum diffraction efficiency that
may be achieved with an amplitude hologram will be
6.25% at the utmost, theoretically 100% may be achieved
with phase holograms.

Technical literature describes a great number of
processing systems that, with the highest possible
diffraction efficiency enable the noise to be kept as low as
possible.

The exposure doses that are required for making a good
phase hologram amount to ~ 50 u Jlcm? for

the emulsion 8 E 56 HD, and to ~ 25 u J/cm? for

the emulsion 8 E 75 HD, as a relatively high density
(between D = 15and D = 2.5) proves o be necessary.
For the Agfa-Gevaert HOLOTEST 8 E 56 HD and

8 E 75 HD emulsions (as the HOLOTEST 10 E emulsions
after bleaching produce more noise than the 8 E types,
they are not recommended for phase holography) the
following processing is proposed :

3.1.1. Development:
2 min in GP 61 (20°C) made up as follows:

GP 61

Water 700 ml
METOL 6 g
Hydroguinone 7 @
Phenidone 08 g
Na,80, 30 g
Na,CO, 60 g
KBr 2 9
Na,EDTA 1 g

water to make 1 litre

3.1.2. Intermediate rinsing in running water: 2 min
(temperature 20°C + 2°C).

3.13. Fixing in Agfa-Gevaert G 328 (1 + 4) rapid fixing
bath, for 2 min (temperature = 20°C % 2°C).

3.1.4. Intermediate rinsing in running water: 2 min
{temperature 20°C + 2°C),

3.15. Bleaching in a bleaching bath made up as follows:

GP 431

Water 600 ml
Fe (NO,),.9H,0 150 g
KBr 30g

300 mg of phenosafranin dissolved in 200 ml of ethanol.
Water to make 1 litre.

To be used in a dilution of: 1 part GP 431 + 4 parts of
water (femperature = 20°C = 2°C).

The keeping quality of the ready-to-use bleaching bath
in closed bottles is limited (approx. 1 week).

3.16. Rinsing in running water: 5 min.

3.1.7. Rinsing in demineralized water with 1 part of
AGEPON for 200 parts of water, for 2 min at 20 °C.

After the treatment, the water should be evenly distributed
over the surface of the glass plate or film.

If there are still drops being formed on the surface of

the emulsion, the treatment in the AGEPON solution is to
be extended.

When there is no demineralized water available, rinsing
may also be carried out in a solution of 1 part of AGEPON
for 200 parts of water, or in any other wetting agent.

3.1.8. The films and plates are to be dried in a vertical
position and in a dustfree room, until the emulsion is
completely dry. A forced drying system must not be used
and the plates must not be turned around in the course of
the drying process. Irregular drying or remaining water
drops may cause stains being formed.

3.2. Reflection holography

Though theoretically emulsion layers of a thickness of

20 um are necessary for reflection holography so as to
achieve reflection holograms of top quality, it is still
recommended to use the materials 8 E 56 HD and

8 E 75 HD with a thickness of the emulsion layer of

7 um, as with these materials the distortion of the Bragg
planes after processing will be smaller. This is why it is also
possible to achieve high-quality reflection holograms on
thinner emulsion layers.

The following processing is proposed

3.2.1. Processing when the colour of the hologram
has to approximate as closely as possible to that of
the laser light.

3.2.1.1. Development: 2 min at 20 °C in a developer of
the following composition : :

GP 62

Part A Part B

water 700 ml  water 700 ml
METOL 15g Na,CO, 60 g
pyrogallol 7g demineralized

Na.SO, 20g waterupto 1000 ml
KBr 4g

Na,EDTA 29

water up to 1000 ml

Usa:

1 part A + 2 parts of water + 1 part B

Parts A and B keep well as separate solutions.

The ready to use solution can be used for a limited time
only (1 to 2 hours).

Therefore parts A and B should be mixed immediately
before use.

Remark : Pyrogallol is a hardening developing substance
that may affect the skin. Therefore always wear rubber
gloves when working with this developer. So as to achieve
good reflection holograms, a density between D = 1.5 and
D = 25 s to be reached.

3.2.1.2. Intermediate washing in running water: 2 min
(temperature = 20°C + 2°C).
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3.2.1.3. Bleaching: till completely clear in a bleaching bath
of the following compuosition:

GP 432

water 700 ml
KBr 50 g
boric acid 15 g
water up to 1000 ml

p-benzoquinone” 2 g/l to be added just before use.
The life of the ready to use bleaching bath in a well
stopped bottle is limited to 1 week.

Temperature of the bleaching bath: 20°C = 2°C.

3.2.1.4. Washing in running water: 5 min.
(temperature = 20°C + 2°C).

3.2.1.5. Washing in demineralized water with 1 part of
AGEPON to 200 parts of water for 2 min at 20°C.

After treatment the water must be evenly spread on

the surface of the glassplate or film.

If there is still a formation of drops on the emulsion surface
the treatment in the AGEPON solution must be prolonged.
When no demineralized water is available, washing can
possibly be done in a solution of 1 part of AGEPON o
100 parts of water.

3.2.16. Drying should take place upright, in a dust-free
room until the emulsion is completely dry. Do not use
forced drying and never turn the plate during drying.
Uneven drying or drops of water which remain on the
emulsion will give rise to stains.

3.2.2. Colour shifting to a longer wavelength:
To obtain an image in which the colour has been shifted to
a longer wavelength than that of the laser light, procedure
3.2.1. may be applied. The bleaching bath 3.2.1.3,,
however, should be replaced by the following one:

GP 433

water 700 ml
Ki 30g
boric acid 3g
water up to 1000 ml

Add 2 g/l of p-benzoquinone® just before use.

The holographic picture obtained in this way is slightly less
sharp than the one of procedure |. The colour, however,
has been shifted to longer wavelengths.

3.2.3. Colour shifting to a shorter wavelength:

3.2.3.1. To obtain a holographic picture with a shorter
wavelength than that of the laser light, procedure 3.2.1.
may also be followed, provided that instead of 3.2.1.1.
(developing bath GP 62) one of the following is used:

- G5c (2 min at 20°C, dilution 1 + 5) or

-GP 61 (see 3.1.1.).

3.2.3.2. The colour of reflection holograms that are
processed the same way as transmission holograms will
also shift towards a shorter wavelength.

* Caution: The odour of p-benzoguinone in powder form is very irritating and
inhaling it may be injurious to health, The following safety measures are o be
observed: Always wear rubber gloves when working with this bleaching bath and a
vary fine dust mask: weigh and dissoive the powder in a fume chamber.
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Colour

HO Og raph IC Hf.JL.OGRAPH.IC BB PLATES

HOME PRODUCTS PROCESSING REVIEWS  PAPERS

PROCESSING Recommended processing for holographic exposures made on BB
e i plates.
hologram PLEASE NOTE: The following formulas are given only as a guide, since

rocessin different processing techniques work better for different types of

P 9 holographic exposure.

lith

processing The BB family of emulsions can be used for both transmission and
reflection holography. Depending on the application, different processing
schemes can be applied. The following processing is intended as a

guideline that will result in bright and low scatter holograms:

| Presensitisation Water, TEA solution, 2 min. See procedures below
Exposure 150 - 300 plfem 2
AA developer (transmission, reflection), Pyrogallol
Development (reflection)
Washing Water, 5-10 min
Bleach EDTA bleach
Final Wash Water, 5-10 min
Final Rinse Water with wetting agent, 1 minute
PRESENSITISATION

One of the characteristics of the BB plates is that the plates appear to
become insensitive after a few weeks. This is due to a desiccation that
can easily be addressed by a simple method, which renders the plate as
sensitive as when it was first coasted.

The process is called presensitisation and there are two procedures.

A. Presensitisation methods for interferometry, security and colour
holograms.

1. Prepare a solution of water with a few drops (3 or 4) of photographic
wetting agent (Iifotol or Kodak Fotoflo).

2. Stir enough to homogenize the solution.

3. Soak the plate for 2 to 3 minutes in the appropriate safelight
conditions in a tray of the solution with the emulsion facing up.

4, There are various methods for drying the plate. Favourites are
squeegeeing and then air drying with a warm fan heater on the glass
side of the plate. Blotting with high guality absorbent blotting paper
is another option, followed by warm air fan as before.

5. The presensitisation will last for about 2 days.

B. Presensitisation methods for display holograms.

The method is the same, except that the solution also contains a 3%
solution of TEA (treiethanolamine).

Example solution would be 1 litre of water, a few drops (3 or 4) of
wetting agent, 30ml TEA. Make sure mix is stirred adequately. The

http:/ fwww.colourholographic.com /HeloProcessing.htm Page 1 of 3
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solution can be reused many times.

The TEA confers more sensitivity than the plate would normally have, so
if high sensitivity is required, use this method. TEA results also in some
emulsion preswelling, and therefore there will be a colour shift in
reflection holograms. To change the colour shift, different TEA
concentrations can be used. To avoid colour shift, use method A or
alternatively soak the plate after TEA treatment in a tray with water for 6
to 8 minutes and then dry.

PROCESSING THE PLATES FOR TRANSMISSION AND MASTER
HOLOGRAMS.

The standard developer used for BB plates is a vitamin C based formula,
which is very low in toxicity and is a fast developer. It is also re-useable
until it slows down development time. Keep stoppered to avoid oxidation
by air.

The recipe is, in the following order:

De-ionized Water 1/L
Ascorbic Acid 20g
Sodium Carbonate 20g
Sodium Hydroxide 6.5g
Phenidone 1g

A 30s development time @ 20°C is recommended.
After development, wash and put in bleach.

PROCESSING THE PLATES FOR REFLECTION HOLOGRAMS

A pyrogallol developer is recommended, and then the EDTA bleach as
described above.

The general recipe for the pyrogallol reflection developers is:

Solution A
De-ionized Water 0.5/L
Pyrogallol 5g
Solution B
De-ionized Water 0.5/L
Sodium Carbonate 30g |

Mix equal quantities of solutions A and B just before development.
A 1 minute development time at 20° C is recommended.
After development, wash and put in bleach.

BLEACH.
We recommend an Ferric EDTA based bleach, because it is re-useable and
gives good results.

De-ionized Water 1/L

EDTA di-sodium salt 30g

Ferric Sulphate 30g

. Potassium Bromide 30g
30% Sulphuric Acid 30ml
{or 90% Sulphuric Acid) |(10ml)

Bleach until emulsion clear of black silver.

http: f fwww.colourholegraphic.com/HoloProcessing.htm Page 2 of 3
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Silver Halide Data Sheet@iford SP696T)3 pages Go to Table of Contents
FACT SHEET

SCIENTIFIC PRODUCTS:
HOLOGRAPHIC
MATERIALS

SP6Q6T RED SENSITIVE PLATES

ILFORD SP&96T holographic plates are designed for general use whete red lasers are used They
combine the features of the high sensitivity normally associated with silver halide emulsions with the
low noise and low scatter usually only found in other media.

SP696T holographic plates are intended for use with all commonly used red lasers, including
HeNe (633nm}, krvpion ion (647nm) and pulsed ruby (694nm). The spectral sensitivity of the
emulsion is shown in the diagram below.
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APPLICATIONS

SP696T plates have good speed, low noise and scatter characteristics and wide exposure latitude.
These features make the plates highly suitable for all forms of holography including

. Denisyuk holography,

« production of phase transmission holograms for display applications,
« production of amplitude transmission holograms for intedferometry,

+  Production of reflection transfer holograms.
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Silver Halide Data Sheet@liford SP673 film version of SP696T), ddges

Go to Table of Contents
Five pages pertaining t@flection hologram processing deleted since these are transmissions
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Silver Halide Data Sheetfielevant pages from Hans Bjelkhagen’s book, “Silver

Halide Recording Materials for Holography aitheir Processingy pages
NB: When book was published, 1993, BBédlsiondidn’t yet exist
Go to Table of Contents
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Developers:

BB Pyrogalloélso called Pyrochrome & 3D (Part A & Part B)Y(Tess 16, 8,9
Part A:

1 liter distilled water

10grams pyrogallol

Part B:
1 liter distilled water
60 grams sodiuntarbonate(anhydrous)

Mix equal parts sufficient to cover plate in trajst before processing. Good for about 15 minutes
after mixing.
After development, wash in filtered water and put into bleach.

KodakD-19 (Test7)

2 grams Metol

90 grams sodium sule

8 grams hydroquinone

52.5 grams sodium carbonate (monohydrate)
5 grams potassium bromide

1 liter distilled water

BB Ascorbic Acid (Tests 10,, 2D, 29
20 grams ascorbic acid

20grams sodium carbonate

6.5 gams sodium hydroxide

1 gam phenidone

Nick’s #5Catechol liford (Part A & Part B)Tests12, 1517, 19, 23
Part A:

60 grams sodium sulfite

20 grams catechol

10 grams hydroquinone

10 grams potassium bromide

1 liter distilled water

Part B:

20 grams sodium metaborate

120 gramssodium carbonatganhydrous)
1 liter distilled water

Mix equal parts before processing. Good for about a day after mixing.
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Nick's #5 Catechd\gfa(Part A & Part BYTests13, 14, 18, 21, 23)
Part A:

60 grams sodium sulfiteahhydrous

20 gramscatechol

10 grams hydroquinone

1 liter distilled water

Part B:
120 grams sodium carbonate (anhydrous)
1 liter distilled water

Mix equal parts before processing. Good for about a day after mixing.

Bleaches:

FeEDTATests 17, 11-24)
30 gramddi-sodium EDTA

30 grams ferric sulfate

30 grams potassium bromide
65 grams sodium bisulfate

1 liter distilled water

Pyrochrome(Tests2-5, 8,9)
4 grams potassium dichromate
12 grams sodium bisulfate

1 liter distilled water

Fix:

F24 non-hardening fix(Test 7)
Start with % liter distilled water@125F/52C
152 grams sodium thiosulfate (anhydrous)
10 grams sodium sulfite (anhydrous)

25 grams sodium metabisulfite

Cold distilled water to make 1 liter

240 grams of thepentahydrate sodium thiosulfate can be substituted for the anhydrous
After sodium thiosulfate has completely gone into solution, add thedsum sulfite and so on.
It keeps up to 4 months in stoppered bottl€Capacity is 25 8x10” pieces.

Stop:

Tray ofdistilled water, and/or filtered running water and/or dilute Kodak sip bath.

Special thanks to Ed Wesly for his excellent website and emails and t@ NMkdorafor BB640
exposure and processinguidance.
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APPENDIX C: Go to Table of Contents

Cobolt Laser dat sheet forFlamenco 500mw6 pages
The cooling for thdaser is using the TEC plate &ative baseplate temperature control insteadaof
coldplate with liquid chilling. Sorat’'s worked very well and eliminates the need for a sometimes noisy

liquid chller and tubing.
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