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Posy Writes...

LETTER

Dear Editor,
I have just received a copy of Holo-
graphics International and find that
Susan Cowles'article MoH: Past, Present
and Futurehas some inaccuracies which.
in the spirit of your editorial, I felt com-
pelled to write to you and correct.

|ody Burns hired me to put on the In-
ternational Center of Holography ex-
hibit ion. The show was a joint venture
between many people in New York (Abe
Rezny, Dan Schweitzer, Luis Remesar,
and Ken Dunkley immediately come to
mind, although there were certainly
others who volunteered vast amounts of
time and expertise to the mounting of
the show) but was, in fact, produced by
Jody, then Director ofThe New YorkArt
Alliance. The show did not "help to in-
stmment the idea for the formation of a
museum of holography" as Cowles
states. The show was put on as having
come from and been produced by the
Museum of Holography. It was already
a fact, so to speak, in the summer of
1975. Since Cowles is unclear in stating
how the Museum, as we know it, began,
allow me to set the record straight (yet
again).

|ody ran a business on 20th Street in
New York City called the New York Art
Alliance, Inc. He also started and ran the
School of Holography on West l3th
Street in New York. (At the time of the
ICP show, Luis Remesar and Abe Rezny
were co-directors of the school, working
under |ody). In the business space on
West 20th Street there was a gallery that
exhibited holograms, basically Jody's
collection of early works and examples of
his and other commercial products then
available. The gallery was the New York
Alliance 's showroom.

One day a writer from the Villnge
Voice came by to see the holograms be-
cause he had dome a piece on the school
and had gotten interested in holography.
He toured the gallery with fody and was
tremendously exited by the idea (which
was his alone ) that this represented some
kind of museum of early t'rolography.
While Jody protested that it was, in fact,
a commercial showroom for an ongoing
holography business, this fellow went
back to the paper and printed a story
about the Museum of Holography. I am
sure no one was more surprised than

|ody. And he continued to be surprised
when people started showing up to see
the holograms in the "Museum".

Being a businessman, however, he de -

cided that people should pay to see the
show which has cost his business money
to produce . He also decided to keep the
name "Museum of Holography" be-
cause it had already, through the press
exposure, become identified with the
gallery. I was hired at one point to make
frames, graphics and basic improve me nts
to the gallery. I even sat at the front desk
from time to time. And, as a practising
graphic designer (running a business
called fackson graphics a block as'ar') I
*'as asked to design the logo (*'hich is
still the Museum's) and the stationan'.
And, shortly thereafter, I was asked to
put on the ICP show, under the name
Museum of Holography.

Let me clarify here that, at this point,
the "Museum of Holography" was not a
registered business. It was simply what
the gallery attache d to The New York Art
Alliance Inc, was called. To the extent
that it was run, fody ran it. |ody con-
tracted with Cornell Capa to do the ICP
show and with Gosta Lilja to do the show
at the Kulterhuset in Stockholm several
months later. Both were as the " Museum
of Holography". I was hired to put on
these shows, except that I didn't get paid
so it became more of a partnership. Jody
and I worked very well together in this
regard. Both exhibitions were the result

ofthe best parts ofboth ofus (and a lot
of other people, I might add).

Upon our return to New York, |odv
decided that he needed to spend all ofhis
time and resources on his business. He
made the decision to stop running the
School of Holography and the gallen'
which was now the "Museum of Holo-
graphy". The school was taken over bv
others and the collection of holograms
rvhich formed the New York Art Alliance
Inc showroom remained with |ody. I
asked Jody if he would donate the most
interesting of these to a museum if I
could get a charter from New York State
to start one and he agreed.

I set about researching and writing a
provisional charter for a Museum of Ho-
lograph,v. This document was submitted
to the Board of Regents of New York
State in February of 1976 and a charter
u'as granted to the Museum of Holo-
graphv in |uly of 1976.I went on, with
a lan'\'er, to obtain the necessary New
York State Charities registration Certifi-
cate, allowing the Museum to raise
funds, and the Internal Revenue desig-
nation of non-profit status, allowing the
Museum to function as a not-for-profit
institution and apply for grants from
federal and state agencies.

I took out a loan for US$75 000 (mv
father had died rece ntly and left me a haif
share in a summer home which I was able
to use as collateral on a loan). I hired a
wonderfully organized and supremely
competent  f r iend who I  had gone
through art school with, Kathleen Mark
(now Bardell) and found the space on
Mercer Street. Once the renovations on
the space (for the first few years we only
had the first floor) were completed, we
moved_ in and opened the Muse um to

Tbe Mwsewm of Holography in New Tork City
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rtr  5' trhirc on l)cccnr[ 'rcr (Sth ()f  that vear.
( i r rcn  rh . r t  l . l ckground.  I  n i l l  l e  ru 'c  the

:1qlc { }t  rr ho t i  rurtt lct l  thc I l t tse tt tr t  t tp tct
r r ru . ln t l  \ ( ) r l r  rcJdcrs .  I  h lvc  t ro  i t - t t c t ' t -

trn ( ' t  nl lnrnrizi l ' lg IOti l ' 's inrp<trt iulce to
ttx . \ lu.c'urn. ()r t() thc hologrl ; lhY scene
rn \cs lrrk lnr l  bevoncl. He s' irs a pi-
r rx . r i  l i c r r rc  in  the  deve lopnrent  o f  the
mcJrurrr . lnr l  rcnrir ins ()ne of the Llnsung
h<rrx. ot-holoqr.rphv rrs fl.tr rts I ittt't cot't-
, . . . . , . . |

I nrrShr .rri11 thirt the Muscur-r.r of Ho-
., 'gri1.|11 is I trrrc'le lllrtrke cl lli,'tlllc alld thi.1t
::, ' r )the r nruse unr firr tl-ris nlcdiLlnl ci.1rl
.cs. i i l r  r r rc  thc r t ln te Musenm of  Holo
grrphr s ithout ir cie siguirtiou in the tit le
:, ): . l  \t. l tc ()r c()u11tn'. The prcccclcnt fbr
:i:. r. thc l luseut.t ' t of Moclern Art in
\cn York. \\ 'hi lc the re can be other uru-
\ ' i .1Ii l \ ()f |r 'roclenr rrt throughout the
'.r.rit l . n()nc c:ln Lrc cirl leci bv that nilme
'.\ rIh()ut Jrr()ther tit le irclc' lec1 to it. So.
'.r hcrr vou sec i-ur\ ' ()the r institution cirl l-
: : : r r  i tsc l f  thc Nlusctrm of  Holoeraphv
: ,  lu  cJn knou th l t  thev c lo so i l le  q i l lv
.i ir. i  thlt thcv hrrve lrecr-r lskccl to ccilsc
:\\ thc Iluscr.rnr of Hol<lrlr l l 'rhr'. It is.
. : ier r isc.  i r rcorrcct  to  rc f t r  t ( )  thc I lu-
.cunr ()f Holourephv rs thc \c\\ '  Y()rk
\  I  uscunr of  Holouraphr ' .' l-o 

contir-rr.rc, (.<xvlcs' i lrt icle stites
:ir.rt thc trluscur.t.r 's opening sh<>u' u'as
.\.i;t rln'ortgh thc Loohittg G/ar. This is
:rot t l 'uc. The inirugural exhibit ion u'irs
;.rllc.i TLlorgh thc Lookirry Glnss. Her
::t ic is l misquote fror.u a subsequent
.:rtrs thrrt Peter irncl Ana Marii.t Nichol-
.()n nrountecl in Hlr$'rri i . It is true thirt
: irc shou' \\ 'as moLll ltecl u'ithout irnt'
: i lnding. The Museur.r.r operated fbr nvo
:irll reirrs u'ithout ar.r, firr-rc1irrg. Tl-ris is
i'cc.ruse r'<lr,r coulcl r-rot rrp;llv fbr grturts
ri)r t\\'() i'ears fiom the Nerri York-State
( ouncil on the Arts or ant'fcde ral agencv
.rn.1 uo cor;loratior.ts or fbunclations
rr ,  r r r l r l  or r t  n loncv in to r r  neu inst i t t r t ion
until i t hacl prrovin itself .'l-l.rc 

u'orks exhibitec-l to the shou'u'ere
rirrt r ' l<lnated to the Museum. I have no
i.lc.r n here Cou'les got this infbmrirtion.
Scve rll n'ere bor.rght, as \\'erc several ho-
Ioqr.rn'rs fior.r.r each artist \\'ho shon'er1 lt
rhc r.r.ruseum fiom then on. Ven'fbu' irr-
tists hirve donated u,ork to the Muscr-rr-t-t.
Scve rl l scientists have donatecl u'ork but
r crl fes' artists. This is not fl'olr :r l:rck of

Scnerosiq' on their part but more a fin.r-r
policv of r.nine that art\\'ork bc purchased
a.t tb.c full retail price so that prices could
['c se t fbr n'ork in a fielcl rvhere basicallv
n() oue else u'as buying.

Itt Persqe ctit r. as mall\r of t onr readers
krr . , r , ,  uas f l rs t  insta l lcd o i r  thc nrr i r r
t loor of the Museum. It hacl a second

LETTER.AND.EDITORIAL

sccti()n tlut cletir i lecl $'pes of hologran.rs
irncl techniques of l'rolographv that \\'as
instrrl lec1 in the lou'er leveI once that
spr'rcc \\'11s rentecl ancl rer-rovated. The his-
toric exhibit ion n'as onlv fairl l '  recenth,
re le gatecl to thc baser.ne nt and, appare nt-
Iv r.n<lrc recenth,, totallv clism:u'rtlecl.

I regret this nitpicking but I fbel it is
iluportaut, u'hcr.r vou irrc de:rling u'ith
historr', t lr lt vott t lcl scl in its i ' tccuri ' ttc l l
milullcr irs ; 'rossible. I regret more that I
hircl to rio this, thrrt there isn't morc r'rt
tcuti()u plid to cletail or.r the part of the
r.r.rrrse uut( u'hich ou'r.rs ir l l  the fl le s thirt
u'oulcl hlvc provic-lccl prinrirn' reseirrch
r.r'rrrtcriirl fbr lll the ficts r.t.risstirte cl in this
rrticle ) anc'l thirt I seenr to be corlir.rg

clorvn hard on Susan Cou'les u'hom l
both l ike and respect for her exccllent
u'ork in the Mr,rseun-r's education deoart-
ment .

I thank Susan fbr her eamest clesire to
keep the history of holography alive, for
her need to educate us all about the past
as u'ell as the prcsent and future. And I
s,ish l-rer and the staff of the Museum the
ven,best in their dif l lcult task of rebuild-
ing rvhat has been torn dorvn in recent
vears.  I  knorv Martha Tomko Wel l
enough to knou'that she rvil l  get it done
il)(1 I i lnl l)roud to contirrue to sen'e on
the Boarcl thilt assists her in doine so.

Posy Jackson Smith

Editorial
Firstlr ' , I u'oulcl l ikc to irpologisc to Posv
J. t .k 'or t  Sr t r i th  t i r r  l r r rv i r rg to crr t  l rcr  lc t -
ter .  In  thc scct ions I  cut .  pro l r . rb l r '  .300
J00  r r  o r t l s  s  o r t l r .  shc  r i . r s  l l r gc l r
; rgrcc ing s ' i th  Sr . rc  ( .on lcs '  . r r t ic lc .  i
thouqht it rnorc importrrnt to inclurlc t ltc
prrrts of the lctte r u herc she clislgrcctl.

Sccor.rdh', I u'onkl l ike to si\ ' , iu Sue
(llu' lcs' clefbnce. thirt he r i lrt icle \\ 'r.rs
herrvilv chirngecl anci cclitccl bv thc Mu-
scum of Holographv befbrc she u'i.rs
rl lou'ccl to subrnit it. I knou' shc felt it
\\'its il compromise trt tl-re time. I u,as not
pri\'\' t() the c'liscussions thr'rt u'ent on be
ftrrc I receivccl tl-re oiece rrncl so cilnnot
conrnrent on u'h,ri s,irs changcc'l ancl
\\'hilt \\':rs not, but I fLel sl-rc should r-rot
trrke thc cr)tirc bllr l lrc lbr.rnv inirccrrr;rcies
c()nt:l i l ]cd i l1 it.

Next, I u'oulcl l ike tcl thank Anrericar-r
llank Note Hologrtrpl'rics ancl Hologrln.r
Industries fbr giving us eclitorirrl l-rolo-
grilnrs. I chose the ABN clou'n hologran.r
firr <lur first hologrirprhic cover becirr.rse I
personelh' f ind it enchanting. Tl-rc der-r-
sitv rrnd varien' of the colours makes it
onc of the best embossecl holograms I
hirve seen to dilte. Plcase contact us if
\I()Llr c()mpan), has an intage q'hich it is
prrrticularh' proucl of ancl n'hich r'1611
rr'oulcl l ike to see ol1 thc covcr.

N'Iant,thanks trlso to those u,ho sent in
short articles/press releases about their
i lc t iv i t ies a long u ' i th  posi t ive colour
slicles irr.rcl black ancl u'hite orints. Please
kccp i1 11p.

I hope vor-r all like the cover de sign and
nc\\ 'masthead. I think it is a dramatic im-
pr()\'emellt on rvhat u,ent befbre, but am,

irs usual, open to slrggcstioll. More im-
portiurtl\ ' , ho$'ever, I am intercsted i lr
\\ 'hirt \ '()u think of the neu' section at the
brrck. l)o i 'ou finc1 the paper/patcnt t it-
lcs uscfirl i  .\rc t l 'rc :rppliecl holographv ar-
ticlcs 1'ritcl 'rccl .rt t l 'rc rieht level ancl are
thcv on thc r ight  subjects)

As ir phvsicist I f ind the vlricn'of r.rses
ftrr hologrirms ven'cxciting. As an editor
I flncl thenr beu'ilclering. So r.nanv inte r-
esting papers are published even' u'eek
that I finc'l it verv difTicult to tn'and nar-
ro\\'thenr clo$'n to so fbu,'.

To tl-re cirsnal reader, the mixture of
science , art and comffrerce ir-r this maga-
zine must seem some\\,hat bizarre. As fhr
as I am concerned, that is f ine. The
u'hole point of the rnagazine is to spread
ic-leas and infbrmation from one section
of  thc holographic corr rnrurr iq  to an-
other. What I am not sure about, how-
cver, is vvhether readers u,ill only look at
stories directl l, related to their f ields) Do
vou read the entire magazine? If, not,
rvhv notf

Though many have said that they read
rny last editorial, in rvhich I criticised ho-
lographic jervellery, no one seems to
have made any serious comment. Per-
haps I was too mildf I expected at least
one letter standing up for the manufac-
turers but I have received no corre-
spondence one way or the other. Some-
one n-rtlst have an opinion.

Finally, as we move into the 1990s, I
rvould like to u'ish all my readers good
fortune in the coming decade .

Sunny Bains

Wir r rc r  
'1989 
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Live Denisyuk Gets Record Response

NEWS

An estimated fifteen million
young Britons saw Dr Martirl
Richardson of the Royal Col-
lege of Art make a Denisyuk
hologram on live television
this autumn.

During the first part of the
children's programme Motor-
rnowth, broadcast on 23 Sep-
tember, viewers sarv examples
of Richardson's work and
we re given an introduction to
holography. During the sec-
ond half he made a hologram
live in the studio.

The equipment consisted
of a lOmW HeNe laser- a

bowl of sand, a paving slab
and an inner tube . It is pic-
tured during the programme
with Richardson (right).

The resulting bright holo-
gram of the letter M was
signed by Richardson and the
other guests present in the
studio,  inc luding the pop
group Erasure,and offered as
a prize to a viewe r who could
say in which country holo-
graphy was invented. The TV
company, Central Television,
said that the response was
5000 entries, the largest ever
to such a competition.

Holomart Ceases Tradirg

as Museum Plans Hit Snag
Holor.nart Plc of Britain has
ceased tratl ing irfter ruuuirrg
into fir-rancial prrobler-r-rs u'itl-r
its proposecl muse un1 of ho-
lographv in Lorrclon. Birlifli
have seizec.l some of the corn-
pan\"s propertv due to al1 Lln-
paid invoice fbr u'ork on tl're
museLlm building.

The colnpapl', 11,hich re-
centlv purchasecl See 3 (Ho-
logrrrms) Ltd (see last issr.re),
is  no\ \ '  t rv ing to ra lse
d300 000 (US$480 000) to
comp le te  t he  conve rs ron
rvork on the building, u,hich
is opposite the Brit isl-r Mu-
seum.

Mar-raging Dircctor of Ho-
lor.nart, Bruce Sn1'der, told
H o log raph i cs I ntern nti ona I
that the compan\,'s troubles
had arisen due to high Brit ish
interest  rates,  and a d i rect ion
from the Bank of England to
lenders to be more cautions.
Consequen t l v  Ho lomar t ' s
bankers, lr'ho had originallr,
intended to orovide 100% of
the building costs, u'i l l  norv
onll, provide 70%. Snvder says
that more diff lculties rvere
caused when the Finance Di-

rector, u'ltr u'as also intencl-
ing to ir.rvcst in the con'rpaur',
char.rgecl his mincl.

Holor.nlrt stirff have not
been paicl since August anc'l
building n'ork on the pro-
posed mr.rseum stopped ofl i-
ciallv on 22 November. The
slurehol t lcrs  hn 'c  bccu in-
fbrmed of the situation and
the cor-upant' has nou' ceased
trading,  thorrgh rc f inancing
proposals irre cnrrenth, being
considerec'l.

The bail if ls enterecl t l-re
Dremises of Premium Tech-
nologv Ltcl, rrnother holo-
gra;lhic c()rnpanv in u'hich
Snvder hirs an interest, u'hich
are also the registered ofhces
o f  Ho lo r -na r t  P l c .  Thev
renrovcd sornc cqrr ipmer i t
and stock belonging to Pre-
tnium Technologv, irs u'ell as
Holomart propern,. This in-
ch,rded hologr;rms, coutpLlter
equipr-nent ,  and the com-
pan\"s ansu'ering machir-re.
Snvder savs he hopes to re-
trieve the Premium Technol-
ogl' equipment through the
courts.

In another complication,

lction urru' Lre taken bv Ar-
buthnot Asset Firrance Ltd
u'hich lent Holomlrt f irnds to
buv the Scc 3 (Hologr;rn-rs)
Ltcl stuc'l io, r,rsing the pur-
chasecl ecluipment rrs collat-
eral. Since Holomirrt has de-
fbulted ou the ;lavments, Ar-
buthr-rot has made prepara-
tions to phvsicalh. take pos-

So this is what

session of the equipment, but
as yet have not decided on
further action.

Snvder says that he is hop-
ing to have completed an in-
terim refinancing agreemer-rt
bv March 1990, but adds that
he u'ill still r-reed to find a per-
lnanent solution to make the
mllseum viable once the re-
firrbishment is comolete. Hc
'nvould like anyone who might
be interested in investing in
the project to contact him.

Contact Bruce Snyder at 9
Brr,ursu,ick Centre, London
WCIN lAF .  Te l :  (+44 )  0 I
833  0998 .

a working breakfast...they call

A display of pachages incorpornting hologra.n4s, a.t a recent cln-
ference on holograrns in pachaging (see report on page 16).
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NEWS

Fringe Research
Puts on Display in

Bloomingdales Hosiery
Fr inge  Rese  a rch  Ho lo -
gnphics of Toronto, Canada,
co l l abo ra ted  w i th  Ho lo -
graphics North of Vermont,
USA, to produce a hologram
for display in Bloomingdales,
thc famous New York City
dcpartment store.

The mul t i -co lour  mul t i -
channel large format white
light transmission hologram
u'as produced for HUE, a
Neu' York hosiery manufac-
t u r e r ,  a n d  w a s  h u n g  i n
Bloomingdales as part of a
sales promotion. The art di-
rcction and production of the
final display hologram were

carried out bv fohn Perry at
Holographics North in Bur-
l ington, Vermont, and the
pulsed masters rvere made by,
Michael Sou'don and Alan
Tate of Fringe Research.

One of Fringe Research's
current projects concerns Ca-
nadian artist Evergon, rvho is
recording a series of holo-
grams in the Toronto studio.
Two of his masters have been
successfully printed into large
format transmission holo-
g rams  by  Ho log raph i cs
North. and limited editions of
the others will also be avail-
able. The Interfbrence Holo-

Detailfrom Is This What You War-rti by Sydney Dinsmore
and Melissa Crenshaw, at Intet"ference Gallert,, Toronto.

gram Gallery, sister organiza-
tion to Fringe Research, ex-
pects to be able to mount an
exhibition of the work within
the next year.

Also to be exhibited next

Luminescence by Marie And.ree Cossette, one of the recipients
of this year's Sheanunter Awards for holography.

year is u,ork bv the 1989
Fr inge Research Ar t is ts- in-
Residence,  rvho are Car l
Brown,  Deborah Duston,
Horvard Gerry, Alan Letts,
Micah Lexier, Andrea Ott
anc-l David Wilcox. Four out
of thc seven have alreadv re-
corcled successtirl,n.rt..r.

Recentlv shon'n at the gal-
le n'u'as ar-r e xhibit ion ofu'ork
bv Svclnev Dinsmore and Me-
l i s s a  C r e n s h a n ' ,  e n t i t l e d
Choice and Circu.rustornce.
This consisted ofnvo series of
inrages: Is This What Tow
Want, which showed studies
of a female nude , contrasting
c lass i ca l  pe rcep t i ons  o f
beauty with contemporary
viervs of fashion and taste;
and Choice/What Choice,
wh i ch  uses  f l ashback  to
examine the psychological ef-
fects of violence. Both pieces
are combinations of holo-
g rams  and  l a rge  fo rma t
photographs.

Interference staff have re-
cently produced an introduc-
tory booklet on holography
for their visitors called Holo-
graphy in a Nutshell. Al-
though aimed at a younger
audience, the book is said,to
be very popular with visitors
of all ages. Copies are also
available by post.

In ter ference Hologram
Gallery and Fringe Research
Holographics are at  008-
Il79A King Street West, To-
ronto,  Canada M6K 3C5.
Tel  (+I  \  416 535 2323.

Sheanvater Makes Awards
Melissa Crenshaw and Marie
Andree Cossette of Canada.
Paula Dawson of Australia,
and Andrew Pepper, Susan
Gamble and Michael Wenyon
of Britain have been chosen
bv the Shearwater Founda-

tion to receive its 1989 holo-
graphy awards.

The foundation, one of the
few in the world to identifi'
and support achievement in
holography,  has a lso an-
nounced support for other

holographic activities in the
coming year.

Awards  o f  US$10  000
each were made to furthe r the
work of the winning artists,
who in the judges' opinion
have mainta ined a d is t in-
guished record in holography
for at least four years, and
have at ta ined the h ighest
standards of achievement in
their work.

The foundation has also
given US$IS 000 towards
the funding of the 1990 In-
ternational Congress on Art
which is being organized by
Douglas Tyler of St Mary's
College in Notre Dame, In-
diana. A further contribution
of US$10 000 is expected
next year.

Also to receive money from
the Shearwate r Foundation is
the Museum of Holography
in New York, which will get
US$5000 towards its Artist-
in-Residence programme and
US$ I 5 000 as the final instal-
ment of a general support
grant for the Museum's acti-
vities.
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Film Switch
For Richmond

Richmond  Ho log raph i cs
Studios (RHS) of Britain is to
switch from glass plate to sil-
ver halide film holograms. A
new range, which includes
many new images, wil l be
launched before the end of
the year. The holograms will
be available in international B
sizes up to 70x50cm.

Edwina Orr of RHS said
there were several reasons for
the move. The availabiliw of
larger  s izes of  holographic
f i lm,  problems u ' i th  g lass
plate supplies, and the devel-
opment of a nerv production
system, all "seemed to make
it sensible to switch com-
pletely to fi lm ", she said.

The film range was due to

be released in October, but
has been delayed because of
delivery problems with botl-r
equipment and supplies. Orr
said she regretted the delay,
but expected to have film re-
leased by the end ofthe 1989.

She would not reveal de-
tails of the new RHS oroduc-
tion system but claimed it
would "cause certain u,aves
in the inclustn'. "It is a totalh'
ne\\ ' s\/stem that u'i l l  allou'
mass procluction and make
pricing ven' aggressive", she
said.

fuchmond Holographics
Studios is at 6 Marlborough
Road,  Richmond,  Surrey,
TWl0  6 |R ,  B r i t a i n .  Te l :
(+44)  0 l  940 5525.

NBWS

Swiss Unit to 3D
Applied Sells

Applied Holographics Plc of
Br i ta in hes sold i ts  or ig inat ion
fac i l i ty  in  Sr . r , i tzer land to
David Greenawav) rvho :l l-
readv ran the r . rn i t ,  fbr
d540 000 (us$864 000) .
The nelr' companv is called
3D AG.

The sale lvas a mutual deci-
s i on  by  App l i ed  and  3D ,
Greenawal' savs. and it rvas
prornpted bv h is  dcs i re to
become active in the interna-
tional market fbr filnr l-rolo-
grilms. His lir.r.t is to provide a
cLrtttplclc orirl i tr.tt i . l l  sct-icc.
tiorrr clcsign Jnrl oriqirrrlt iorr
to shim procluction. 3D is
also able to recombinc imascs
fbr both decorative ancl ie-
cur i tv  pr l rposes,  a fac i l i tv
r vh i ch  Greena rvay  c la ims
most companie s in Europe do
not have.

Though the companv u'i l l
continue to rvork rvith dec-
orative fbils and prismatic ancl
diffraction structures, Gree-
nawav hopes to expand into
secur i tv-or iented products
such as tarnper-evident labe l-
ling. The con"lpan,v rvill also
look beyond the Europear.r
market towards the US.

3D i r r tends to rnai r r ta iu i ts
close links with Applied, ar-rc'l
Greenarvav hopes that the
t \ \  ( )  conlPi l r ) ics r r  i l l  cont iu t rc
to u t l rk  c losc l r ' .  He is  opt inr-
istic l l 'rotrt thc' l irrurc: 

-"Thc

firi l  nrarkct u'i l l  expand in the
ne xt fbu't'cars and rve are rvell
placed to take advantage of
that " .

3D AG can be reached irr
Gewerbes t rasse  l 7  ,  C } { -
6314 Unteraeger i ,  Swi tzcr-
fand. Tel: ( +41\ 042 724972.

Patrich Boyd is presented with the Fulbright Arts Fellovship by
the US Ambnssnd.or to Britain. Henry E Catto.

Boyd Wins Fulbright Award
Patrick Boyd, a graduate of
the Royal College of Art
(RCA) in London, has been
awarded the Fulbright Arts
Fellowship in Light Trans-
mission for his work in holo-
graphy. Fellows are provided
with a grant to enable them
to work, travel or study in the
United States.

Boyd is best known for his
pulse work, done primarily at
the RCA. He has already had
several exhibitions, most re-
cently at the Discreetly Bi-
zarre Gallery in London (see
last issue), and has also had his
work displayed in shop win-
dows in London and Madrid.
Spain.

The Fulbright Arts Fellow-
ship is awarded each year to a
different area ofthe arts, and
in 1989 it was for "art using
electronic media including
holography, neon and la-
sers ". Boyd is picture d receiv-

ing the award on l3 Septem-
ber from the Honourable
Henry E Catto, United States
Ambassador to Britain

Boyd is basing his activities
under the award at the Mu-
seum of Holography in New
York. He rvill document his
time in America by taking
photographs and intends to
advance his technical knowl-
edge through working with
different American hologra-
phers.

In addi t ion to the Ful -
bright Award, Boyd has also
received the New Horizons
Award from the International
Society for the Arts, Sciences
and Technology ( ISAST).
This is presented annually to
an artist recognised as innova-
tive in a new medium, and the
winner is given US$500 and
an opportunity to have an ar-
ticle published in the ISAST
journal, Leonard.o.
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New Ideas
Wanted

For
Colour
DCGs

Holographic Products of the
US is lar.rnching ir series of
colorr r  DCG hologr lms in
|irnuarv 1990. Tu'o are al-
reaclv in prrocluction, includ-
ing .r strrrf ish ltoIogrrrnt, rrrtd a
fr.rrtl-rer three are ;llannec.l to
fb lon 'soon.

Holographer ferry Heidt
savs that Holographic Pro-
dr.rcts is sti l l  looking fbr sug-
gestions fbr nerv designs to
entrble them "to do some-
tl 'r ing no one e lse has done " .

Hologra;lhics Proclucts is
rt 755 Sotrth 200 lVcst, Rich-
moucl ,  UT 84333,  Uni ted
S t r t c s .  T e l :  ( + l  )  8 0 1  2 5 8
2+8  3 .

to srrtisf\ '  th()se cLlstomers
u'ho hrrvc bcen rsking firr
r-nore colour-firl r-urd ir-rnova-
tlve strlr"nps.

Thc  p r i cc  o t '  t l . r c  ho lo -
grlir l.r ic cnvclopc5, u l.r icl.r in
cot'1'r1v1s1q .i I5 ccltt st;.ttttP, i5
30 cents.  Borcs of  500 . r re

US Post Launches
Space Stamp

Tr< L-: I 'ortl l  Scrvice lt irs
- r - : . : : c J  . l r t  c t t v e l o p e
rs::: lr*. i sit lt .r 2D-3D em-
t l \ \<.:  i t ,  t1o.11111, prodnced

ll  \ : : :cr-rc.tn Birtk Note Ho-
. r  ' { : . : : . : r r . \  I r r r - ,  t l cP ic t ing  r
rg - i . r  . i ru t t l c  p r rep i r r ing  to
5 \( i :  .rn Orl ' r i t ing spl lcc sta-
:r ':'

. : :e  . r r t i s t  u 'ho  c - les igned
r i s . r . i n l [ )  t i r r  t h c  c n V c l o p c ,
i .- : :  I  I ,  r . i r lcr oi Ltts Alrr l tr i tos,
( j . : :(  ' : i r iJ. has also clesigfrec-l
: ,  . . : :  o t h e  r  h o l o g r a p l h i c
.: . i : : ' . ; \ \  \ \  hich :rrc to be httt ]

. : : ; . :  . i t rr ir .rq the World Stnmp

i-.i
i  :rc I 'ostal Sen ice hirs bect.t

. : : . . . . : rg . r t i l l g  the  use  c t f  hOlo-

: : : : : r .  t i l r  se  ve  r l l  vc i r rs ,  Ass is -
:-: : ' , :  l )()\ tnl i .1ste r Ge r le r:r l  C'or
.:  ' : :  (  ^\ lorr ison sir ic '1. He see s
:: : ;  : : ,  r logrirn' t  as a Luticl t tc u ir t '

The holograpltic statnp issued by the US Postal Sert,r.ce.

rrvaihble fbr US$136. C)rders
s l - rc lu lc l  bc lc lc . l ressed to:
Stlulpecl Envclo;re Agencr',
W i l l i i r n r sbL r rg .  l 'A  16693
0500. Uniteci St.rtcs. Tl'rc cr.r-
vc lo l ' rc5 l re l lso . rva i l r i l ' r lc
ovcrpr inter l  n i th  l  rc turu. rc1-
circss.

Op-Graphics
Takes aVictorian
View of Erotica

( )rr (1r,,*',1-ti.r Holographv of
Ii:it.rin h:rs teamed r-rp u'ith
.r:rist Jlr.nes Coplp to marke t a
:.ing,c of u'hitc l ight rcf' lcction
::,rl<>qrims bascd on Victo-
::,rn erotica.-l 'he 

images used in nvo of
: irc holograms *'ere originall l '
.rc.rtec1 as part of Copp's ex-
' J i o r a t i o n  o f  3 D  r e p r e -
. cn t J t i ons  o f  t he  hun ta t t
: i  , r r r r ,  lnd r r re dc l ibcratc i r r r i -
:.rt ior.rs of Victorian photo-

Srlphs. The u'ork, savs Copp,
:\ ".ur attempt to briclge the

S.rp bctrveen photographs
.rntl .3 D irnages " . Thc renrain-
ing fbur images in the set of
.ir u'ere creatcd specifically
r i r r  rhc Op-Gr lphics scr ies.

(-oprp admits that he did

the se ries " birsically to rnake
mone\" ' ,  but  he shuns the
" e r o t i c a "  l : r b c l .  "  P e o p l e
u'or-r't flnd tl.re ir.nages erotic
in the frrst ir.rstance because
theY are so ur-rconventional
arnd confior.rt irt ional in 3D",
he sal's.

Hc is  currcrr t lv  u ork i r rg orr
montages of male and f'ernale
figures, crc.rting stereo pairs
fbr animation. He can bc con-
tacted at: Co;r;l Desigr-r Part-
nership, School Cottage, Ais-
thorpe, Lir-rcoln LNI 2SG,
B r i t a i n .  T c l :  ( + 4 4 )  0 5 2 2
732018.  Op ( i12phics is  at
Unit 4, Technorth, 7 Harro-
gate Road, Leeds, LS7 3NB,
B r i t a i r r .  T e l :  ( + 4 4 )  0 5 3 2
628687.

One of Janoes Copp's Victorian-style photos n,hich has been
made into a hologram bt Op-Grapbics.
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Federation Proposed

for Tighter Security
An internrrtior.ral associatior.t
of mlnuf;rctr.rrir.rg hol<tgra-
phers is [-reir.tg prol'rosccl bv
Je ff Blvth of Britain to keep a
record of :rl l  scculitv holo-
grams) t() prevent the nt frrrtr
be ing unu'itt ingh' cluplicirte ci.
He hopes t() r. lse thc SPIt
conflreice, to bc l-relc1 in Los
Angeles,  USA, in  J i lnL l r rv
1990 to c-l iscuss the ntatte r
u'ith people from the holo-
graphic cor-npi rn ies rv l - r ich
u'oulcl be directh' aflbcted.

Blvth, u'l.ro is ir technical
cortsuItirnt on ltolourrrpl-rv ft>r
t r l r l s t c r c t rd !  s i l \ ' s  t h l t
toscthcr u'ith Visir thc crcdit
cirrrl isstters ltlve su'ccl sorle -
th ing l ike USSl00 r l i l l ion in
krsses througl.r cor.rnterfbiting
since thev introcluced l 'rolo-
grams on their cards. Holr'-
ever, he f'eels that the hltr.rre
of holograrns as securin' de-
vices r.nay be thre rltenecl ifem-
bossing rllns are ltot llolll-
tored in some \\'a\'. Light Lr-
pressions Plc has, he savs, re-
centhr had one of its holo-
grar-r-rs copiecl in tl-re Middle
East. He fbels that this sort of
problem u'ould be less l ikelr,
to occur if l-rolograr-r-r manu-
fhcturers kneu'thirt thev u'cre
be ing  asked  to  du l r l i c l t c
someolle else's u'ork.

He is putting fbru'irrd a
plan u.'hich involves the pro-
posed associrrt iorr, provisiou-

ally clubbed the International
Fedcrrtion of Manulhcttrrins
Holographers, in three ,*.avs.

Fi rs t l r ' .  i t  r r  o t r ld  ic t  rs  rn
t r rch ive fbr  copies,  photo-
errrphs anrl desi grrs of'secr,rrin
holograms, rvhich n'oulci be
regr-rl lr lv submitted bv eaclr
mirnufilcturer. Then, befbre
mnning a neu' job, hologrir-
phers u'ould f:ax or cor.rrier the
clesign of the proposecl holo
g r ; rn r  t o  t he  i r ssoc ia t i on ,
u'hich u,ould tl'ren cl-reck the
arnvork irgainst designs of
existing hologran.ts to eltsrlrc
th;lt no cluplicirt ion was tak-
ine p l lcc.'l'he 

ilssociirtiort u'or,rlc1 also
collcct riatir ou l l l  non-se-
ctrrin crltrossecl Prodtrcts, irr
prrrticulirr to check fbr urrrtcri-
irls u'hicl-r coulcl be used to
sin-rulate securitv holograr.r-rs.
The hope rvor . r ld  be that
clier-rts rvor.rld choose holo-
grapl-rers *'ho u,ere members
ofthe association rather than
non-affi l iated com'panies.

Blvth u,or.rld be interesrecl
ir-r the vieu's of poter-rtial
members on the practical is-
sues of running such an or-
gan i za t i o r - r .  He  can  be
reached at  7 Bath Street ,
Brightor-r, Sussex BNI 3TB,
B r i t a i n .  T e l :  ( + 4 4 )  0 2 7 3
202069. For those attendins
the SPIL confbrence, there i
a photograph on page 23.

IrnprimisTecbnolog"v of Ohlahotna Cin, United States, a mnntt-
facturer of compwter hard dishs, has used I 5 000 holmrnuts,fi.ont
Light Impressions on its promotional cnlcrtdnrs,tbr 1990 (pic-
tured). Iwprimis nlso used 5000 oJ-the l.J.tllcm ltolofirants ott
d.esh displavs and plnques as,lttfts Jbr c,tst|,ttcrs artd ttnff. Tlte co-
lnnpan! has descrilted the entire proruotiort trs rel), successJill.
Light Irnpressions (US) is at 194-B Josepltint Street, Santa Cruz,
CA 95060. Tel: (+I) 408 458 1991.

Ballooning Spectratek
Spectratek of Los Angeles,
USA, is developing solar win-
dow film designed to be used
on the windscreens ofvans or
other vehicles. Samples will
be shown at the automotive
convention this autumn and
production could start in the
first quarter of 1990.

The company is also sig-
ning a deal with an American
balloon manufacturer to Dut
holograms onto mylar bal-
loons, and has already made

samples. L.r another project,
workers trt Srrectratek have

, ; ,Cles lg l lcO i r  n lg l l  preSSt l rc
laminate fbr formica surfhces
and hopc soon be partrrering
a furniture manufacturer so
that it can bc applied to itcrrrs
suCh as desks and conf'erence
tables.

Spec t ra tek  can  be  con -
tacted at I5I0 Cotner Ar'-
e n L l e ,  L o s  A n g e l e s ,  C A
90025, United States. Tel:
(+ l  2 I3 )  473  4966 .

Soviet Studio Seeks Openings in the Wesr
Technoexan, a Soviet com-
pany set up to produce Deni-
syuk holograms and market
them in the west, has estab-
lished a new holographic stu-
dio in Leningrad.

The company was formed
as a joint venture between the
Physical Technical Institute
Joffe (FTI) in Leningrad,
where Prof Denisyuk is a de -
partment head, and Semicon
GmbH ofAustria.

The studio is run by Vadim
Bryskin, u,itl-r colleagues and
students of Prof Denisvuk. It
wil l specialise in large-scale
limited edition pieces, and al-
ready has a series of artifacts
in ivory and gold, weapons
and icons available as sub-
jects.

In future the group hopes
to produce holograms of
great art works in Leningrad's
famous Hermitage and other

rlusCultts: It $'ill also ofter
lou'-mn copving fbr r,vestern
cr.lstonrcrs, ;1nd also portrai-
tr,rre. The latter is one area in
rvhich the stuclio is especially
keen to establish links rvith
westenl cor.npanies.

Bryskin u.'ould also like to
encourage artists to use the
studio, and has recently fin-
ished a series of l0 holograms
rvith a young Leningrad art-
ist. Some of Bn skin's own art

rvorks are presently on display
at the travelling Incages in
Tivne and Spacr exhibit ion in
the United States and Cana-
da,  and were recent lv  ex-
h ib i ted Madr id,  Spain.

F o r  m o r e  i n f b r m a t i o n
abou t  Technoexan  ho lo -
grams or the str.rdio facilities,
contact Technoexan's offices
in Canada (Tel: (+i ) 416 672
7271 )  o r  i n  Aus t r i a  (Te l :
( + 4 3 )  0 3 I 6  3 8  2 5  4 r .
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HOLOGRAPHY
In the lost two yeors olone ILFORD reseorch hos creoted
Red sensitive fihn producls
for the moss production of hologroms with
Ruby or He-Ne losers incorporoting the
BIPS foctor to ovoid the need for preswelling.

Mochine compotible processing chemicols
in concentrote form for convenient
replenishment on long production runs.

Blue/green sensitive ploles
which hove now become the industrv
stondord for mostering for embossing.
The low scotter enobles blue recordino for
blue trons{er to photo resist

Emulsions for full colour holooroms.

I

. . .  ond  now
newSP737
A new red sensitive emulsion on triocetote
bose for use in educotionol proorommes.

He-Ne loser compotobility
BIPS foctor gives gold hologroms wiihout
preswelling
Sofe to hondle processing chemicols

For further informotion oleose contoct:

All counlries excepr UK & USA
Glenn Wood
ILFORD LIMITED
Town Lone
Mobberley, Knutsford
Cheshire WAl6 7HA, Englond
Telephoner 0565 50000

UK
Morketing Deportment
ILFORD PHOTO Compony
l4-22 Tottenhom Street
London WIP 0AH,  Eng lond
Telephone: 01-636 7890

USA
Ek Sochtler
ILFORD PHOTO Corporotion
West 70 Century Rood
Poromu s
New Jersey 07653, USA
Telephone: 201 265 6000
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New AIRs
at Photon

League
The Photon League, a Cana-
dian cooperative facility for
artist holographers, will be
running an artist-in-residence
program from ]anuary 1990.

The artists chosen to be
sponsored in the first year are
Heidi von der Gathan, John
B Webster ,  Ken Vincent ,
Claudette Abrams and Mary
Alton. Each will be allowed to
spend up to two weeks in the
Photon League lab with all
materials supplied.

The lab itself was set up in
the spring of 1989 and con-
sists mainly of a2.SxS m rein-
forced concrete table with a
steel top and a 50mW HeNe
on long-term loan from Mi-
chael Jotoffof Ottawa. It has
been well used since it op-
ened, and has been the venue
for a number of workshops.

Recent lecturers have in-
cluded Melissa Crenshaw and
Iohn Kaufman. Two more in-
troductory workshops have
been scheduled for the first
half of 1990, as well as an ad-
vanced workshop cover ing
technioues in multi-colour
reflection holography.

A curatorial committee. has
been formed and is gathering
proposals for an exhibition in
late 1990.

The Photon League is at
l l0 Sudbury Street, Toron-
to, Ontario M6| lA7, Cana-
da .  Te l :  (+ l )  4 I6  531  7087 .

Leonardo
Special

Published
Leonard.o, the journal of the
International Society for the
Arts, Sciences and Technol-
ogy (ISAST), has just pub-
lished a special issue on "Ho-
lography as an Art Medium".
Guest edited by Louis Brill,
the issue documents the work
of the some of the world's
foremost holographic artists.

Benyon, Berkhout, Bois-
sonet, Burgmer, Casdin-Sil-
ve r ,  Dewar ,  Dyens ,  D in -
smore, Gorglione, lung, Kac,
Mitamura, St Cyr, and Vila
are among those who have
written papers about their
work for the publication.
There are also general articles
by Bainier, furewicz, Lan-
duyt, Layer, Lightfoot, Pep-
per, Speer, Zec and others.

Also on offer from Leonar-
/o is the "Art and Holo-
graphy Theme Pack" which
includes copies of the ten
most requested articles on art
and holography which have
appeared in previous issues.

A copy ofthe special issue
can be purchased for US$45
by individual readers. This in-
cludes associate membership
ofISAST and an annual sub-
scriotion to Leonardo. The
theme pack costs US$20 or
US$ I0 for members. For fur-
ther information please con-
tact Leonflrdo at PO Box 75,
I 442 AW alnut, Berkeley, CA
94709. United States.

The camera also offers a fa-
cility to view reflection holo-
grams with an built-in tung-
sten halogen spodight, and
transmission holograms can
be viewed using the laser ref-
erence beam. Overal l  the
camera  measu res  90x90x
45cm, and is expected to cost
about  d8000 (US$12 800).

Further details are available
from Mike Anderson at Ho-
lomex,4 Borrowdale Ave nue,
Harrow, HA3 7PZ, Britain.
Tel :  (+44)  01427 9685.

A stwd.ent on n "Hands on Holograpby" cowrse at Newcastle
wpon Tyne Polytechnic, Britain. Since Septernber, a series of
one-d.ay beginners clurses a.nd. fowr-d.ny ad.vanced. cowrses have
been ffired. For d.etails see page 29.

Colour Mastering
From Lasersmith

The Lasersmith, of Chicago,
United States, has set up a
new company to offer holo-
graphers a full-colour master-
ing service .

Cal led Advanced Holo-
graphic Imaging Techno-
logies (AHIT), the company
will have a particular interest
in computer imaging and full-
colour stereograms, and will
be capable of producing full-
colour embossed and display
mast€rs. The Lasersmith itself
will continue to act as a pro-
duction house.

The Lasersmith has also
developed several new sys-
tems which it hopes to unveil
in earl_v 1990. These include

computer generation of. ste-
reo images with the capability
to add graphics, and a stere-
ographic full-colour printer
which wil l produce images
ready for transfer to resist or
silver halide film.

The company is also com-
p le t i ng  p ro to t ypes  fo r  a
camera which wil l eliminate
the problem of temporal co-
herence by exposing the en-
tire optical system simulta-
neously.

Steve Smith, President of
The Lasersmith, said that he
was aiming to offer a "service
house to the holographic in-
dustry". The Lasersmith is on
( + l )  3 1 2  7 3 3  5 4 6 2 .

New Holomex Camera
Holomex of Britain has laun-
ched  a  new ho log raph i c
camera, which it describes as
a compact and portable sys-
tem for the production ofho-
lograms.

The Holomex Viewcam
2025 has a fixed laser (lOmW
HeNe), beam expander, spa-
tial filter and shutter. Differ-

ent kinds of hologram are
made by selecting various op-
tical elements from a control
panel.

The device can make single
beam reflection holograms in
horizontal, vertical and ob-
l i que  p lanes ,  and  doub le
beam reflection and trans-
mission holograms in the ver-

t i ca l  p l ane .  T ransmrss ton
masters are possible with an
optional collimating lens. It
uses either film (holding be-
nveen glass, or using vacuum
or  i ndex ing  me thods )  o r
plates and makes holograms
up to 20x25cm. The expos-
i . g  chamber  me  asu re  s
60x35x45cm.
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At Last!
Holograpbics International and, the Museurn of Holograpby, New
Torh, are pleased. to announce that their long-nwoited Directorrjt is

,'ow close to pwblication. By the tirne yru rea.d. tbis, the Directory will
be ot the printers, read,y for d.ispatch in Febraary.

Was it worth the wait? It will feature a.n ensy-to-use forrnat with the
tnost cornpreltens'i.ve collection of holography ad.d.resses, contact nt.wes,

alepbone, fax nnd. telex nwrnbers yet a.ssewrbled.. Theye is a d.etailed,
(bwt not too detailed) classification systeru, and. fwll ind.exes.

To order the Directory please use the form enclosed, or see page 34. Send a cheque (which wil l not be cashed unti l the
publication is dispatched), or we can invoice you. Subscribers to Holographics International issue 6

will receive a free copy as part of their subscription.
In the Uni ted States and Canada:  order  f rom the Museum of  Holography,  11 Mercer  Street ,  New York,  NY 10013,  USA.

Te l :  (+1 )  212925  0581  P r i ce  US$20
In the rest  of  the wor ld:  order  f rom Holographics Internat ional .  BCM-Holographics.  London WClN 3XX, Br i ta in.

Tel :  (+44)  01 642 8381 Pr ice t10 or  USS20

HOLOGRAMS J''I{OLOS GALLERY
Since 1979, Fost, Quolity Service Around The \Norld

Holos Gollery offers:
. A fontosl ic selection-of hologrom novelt ies, .  LASERLIGHT FRONTIERS, o complete troveling
jewelry, wotches, woll  decor o-nd hologrom exhibit ion, ovoiloble for rentol.
ort works -- ol l  ol foctory direct prices. . Soi Froncisco's premier Hologrom Art Gollery
. The revolutionory, incredibly briqht REDBEAM'' ond Gift Shop.
colledion of photo'-polymer f i lm hJogroms.

Pleose confoct us todoy for o comprehensive
cotolog ond ordering informotion.

Holos Gollery, 1792 Hoight St., Dept.Hl-4
Son Froncisco, CA 94117
415-221-4717 Fox:4 15-221 -48 I 5
Toll Free Order Line: l-800-888-4828



Denisyuk in
the USA

Professor Yuri Denisyuk of
the USSR visited the United
States for the first time this
summer on a trip that took
him to many parts of the
country.

On his way to Lake Forest
College, Illinois, he had a
short stopover in New York
to visit Martha Tomko of the
Museum of Holography. At
Lake Forest, where he was a
guest at Dr Tung leong's
summer house, Denisyuk at-
tended a reception given for
him by the president of the
College, gave a public lecture
attended by local hologra-
phers, and even did some
water-skiing.

Subsequently he visited
Professor Emmett kith and
gave a technical lecture at the
University of Michigan. kith
and Denisyuk then drove to
New Hampshire where they
had been invited to go to the
private Gordon Conference
on holography, which was
also attended by Dr Stephen
Benton of the Massachusetts
Institute of Technology.

Among his  other  v is i ts
were the Center for Applied
Optics in Alabama, the home
of Anait Stephens in Califor-
nia, and Ana Maria Nichol-
son's portrait studio in the
Museum of  Holography,
NewYork.

PEOPLE

Professors Denisywh (right) and Leith at the Gordon '
Conference in New HamDshire.

From the Serpent Series, a holograrn by Nisha Moharnmed.
produced at the New Torh Suwrner School (see page 20).

Water Lillies - after Monet, or Slow Death by Anait, a. recent aftx8ft rnurnl offilm bologra*ns.
Under agently rnoving surface of rippling water the piewer sees irnages of crwrnpled. beer cans, con-
dorns, deasfi.sh, etc, whicb clntra.st with the beauty of the swrface. Tlte wovement is enhanced by
hnnging the hologrnrns away frorn tbe wall so that they rnove rand.omly with air cwrrentl The
sound.s of rnoving w&ter a.re relayed tbrougb two speahers to cornplete the ffict.

Gantz Gets Into Bed
With Holography

American photographic artist
foe Gantz, known particular-
ly for his controversial and
sexually explicit photographs
ofwomen, has started making
transfers of his first holo-
graphic project, which .he
hopes to show next year.

Gantz started the project
more than two years age by
tak ing photographs of
couples in bed. In December
1988, during two S-day ses-
sions at Holoscan in London,
Britain, he used human mod-
els to recreate the gestures
and expressions in the photo-
graphs and made 38
60xI00cm masters.

Though very pleased with
the transmission masters,
Gantz said he initially had
problems with the transfer
stage.

With these overcome, he
has now successfully trans-
ferred some of the work onto
black and white reflection
copies and he is now using
thesc to try to convince some

of the major European art
galleries to exhibit his work.
The Ludwig  museum in
Koln, FR Germany, has al-
ready scheduled a show for
August 1990.

14 Holognphics Intcmational Mnter 1989



PEOPLE

per PhD Breaks
With Tradition

Pcpper has received a Physics departn-rents. Prof
Stephen Benton of the Mas-
sachusetts Institute of Tech-
nology in the US acred as ex-
ternal examiner.

The u'ork is available fbr

vier.ving as part of the Fine Art
Department collection at the
Universitv of Reading, but
exan-rples can also be seen at
the Museum of Holography
in New York and the Mu-
seum fbr Holography and
NervVisual Media in FRGer-
many.

Pepper rvil l  continue to
n'ork at the University of
Reading as the Lienal Rob-
bins Menrorial Scholar.

fbr his rvork in
r  holograph) ' .  The
was made by  the

iq' of Reading, Bri-
Julr'.
s'ork submitted for

consisted of nine
light refection holo-
and a thesis on the his-
holography and its re-
ip  to other  media.

an 'ard is  considered
as it n'as the first time
idate has submitted

large proportion of vis-
rork fbr a higher degree.

PhD is among the first
given specifically for fine

holographv by a British
rsin' and, unusuallt', the
n'as examined bv n'rem-

of both the Fine Art and Andren, Pepper's holographic PhD n,ork, Dran'ing in Space

Broadway Show
Ncs'York City's largest ever
public display of holograms
r i l l  be on v iew unt i l  16
lanuan' 1990 at Broadway
Sindou's, on the corner of .
Broadu'ay and l0th Street.
Thc u'orks, by Chuck Henry,
consist of a se ries of rnosaics
made bv cutting up copies of
r master hologram of geome-
trical patterns and reassem-
bling them in large-scale in-
slallations.

Henry, who is professor of
sculpture at Virginia Com-
monrvealth University, has
included six pieces in the ex-
hibition, each making use not
onlv of the holograms them-
rlves, but also of e ither ma-
t c r i a l s  such  fo rm ica  and
a lum in ium o r  some  e lec -
tronic effect such as a video
screen or blinking lights. The
pieces range in sizei from 2.3
to 3.7m square. This is his
first major New York exhibi-
t ion.

Broadway Windows is  a
n o n - p r o f i t  o r g a n i z a t i o n
founded in December 1984
in conjunct ion wi th New
York Universiw. and artists

from around the world are in-
vited to submit site-specific
proposals.  The exhib i t ions
can be seen by the public
24 hours a day.

Detail of a hologrnru. rnosaic by Chwch Henry

Lightrvorks
on the
Move:

Studio to
be Leased

Peter  Mi l ler  and Dominic
Welb,v,  par tners in  Laser
Lightu 'orks,  the London-
based holographic s tudio,
have decided not to renew
their lease rvhen it falls due at
the end of March I990. Con-
sequently they are looking for
new tenants who.would l ike
to maintain the unit as a ho-
lographic studio.

The reason fbr their deci-
sion to leave the building is
nearbv construction work,
u'hich has necessitated their
u'orking solelv at night since
lune 1989 and u,hich is not
expectecl to drop to a toler-
able level unti l Autumn 1990.

Thev are oflbring to assign
the lease and facilitie s without
premium to any individual or
group interested in keeping
the studio operational. The
three -room unit includes two
fully functioning isolation ta-
bles: a 4x2m sand table with
an inlaid steel plate and a
hear,y-duty adjustable over-
head system; and a I.3x2.5m
steel  top table.  Ion laser
plumbing, three-phase elec-
t r ic i ty ,  and darkroom fa-
cilities are also offered.

Though the lease runs out
in March, interest in the unit
has meant that they may want
to leave by the end oflanuary
1 9 9 0 .  T h o s e  i n t e  r e s t e d
should get in touch with Mil-
ler or Welby at Unit B I a Hat-
ton Square, | 6 / | 6aBaldwins
Gardens, London ECf N 7RI
(Te l :  (+44 )01  430  0028 ) ,  o r
at 2 Foxes Lane, Mousehole,
Cornwall, TRl9 6QQ, Bri-
t a i n  ( T e l :  ( + 4 4 )  0 3 7 6
7 31320). Both holographers
are offering their services on a
freelance basis until their relo-
cation plans are finalized.

-
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REVIEW

Selling a Packet
The use ofholograms on the packaging ofbreakfast cereals and other products
is increasing, and the results of some recent promotions show why. A one-day
conference was recently held in Britain on this subject.

The  P IRA Packag ing  D iv i s i on  i n
Leatherhead was the venue for the con-
ference, entitled Tbe Use of Holograrns in
Pachaging, on 5 December. Chaired by
Ian Lancaster, fbrmer director of the
Museum of Holography in New York,
the confbrence was an opportunity for
hologram manufacturers to explain the
potential of the medium to likely users,
and to answer questions abor.rt practical
aspects of using holograms on packa-
ging.

Among the companies paving dI65 a
head to hear hos' holographv could be
of senice n'ere Courtaulds. ICI. United
Distillers, She ll Re se arch Ltd, St Ivel Ltd,
The Nestle Companl'Ltd, Reckitt and
Coleman, and Her Majesw's Stationary
Ofllce.

T h e  s p e a k e r s  i n c l u d e d  H a m i s h

Shearer, who brought the ar-rdience up
to date with new developments made by
Applied Holographics. This included
details about their newrvide-we b mate ri-
als, ofrvhich he showed as a sample a dif-
fiaction grating pattern of small circles in
squares, designed using a computer.

He showed some slides of products
rvhich had been selected as the "Best of
British Packaging", and suggested ways
in u'hich the subtle and restrained use of
holographt' n-right have added to the
overall efl-ect of the au'ard-u'inning de -

signs. Another speaker s'as T Hitchins,
*'ho explained u'hat his companr', Mar-
kem Svstems Ltd, had learned about the
use of holographic fbils since thel' en-
tered the business.

The use of packaging to guard against
counterfeiting was covered by Philip
Hudson of Amblehurst, who gave a de-
tailed analysis of the different ways in
rvhich holographic authentication stic-
kers and tan-rper-evident labels could
potentially save manufacturers millions
of dollars. He showed ways in which ho-
lography and convent ional  secur i ty
pr int ing techniques could be used
together to make highly secure devices,
arguing that holography has a long-term
role in security.

Throughout the day the audience was
shown photographic slides ofholograms
on packages, rather than the real thing,
r,rntil |ohn Brown of Light Impressions
Europe paid a quick visit to his offices,
just a couple of hundred yards away, to
collect a rvhole batch of samples. On his
return he put on a good display of work
from several manufhcturers, being care-
ful to give credit to each in turn (which
was not true of all the presenters).

Brown also provided information on
some marketing success stories, such as
that of Ralston Purina in the US which
had "a dead brand of breakfast cereal"
r.rntil it allocated its total advertising bud-
get to buying a "Ghostbusters" licence
and hot foil blocking a series of three
ABN holographic images onto the box.
The market share increased so dramati-
cally that the company decided to keep
the holograms on the pack permanently!
Now with new images from the "Ghost-
busters 2" movie, it has contracted to

Conference chairman Ian Lancaster
with a sarnple of holographic pachnging.

run holograms on the pack for at least
the next five years.

The similar success that Kellogg's has
had in Britain with the "Tony the Tiger"
holograms was also described by Brown.
Such was the effect on the brand's popu-
larity that the company is keeping the
marketing information secret) but the
fact that it started another promotion,
with six new images on I'Rice Krispies ",
only weeks after the first one came to a
close shows that the holograms must be
proving very effective.

David Pizzanelli0tctot 0f LtA0tRslilP
lI Ilrt

il34 l{. l|,AS1il1{GT01{ BtV0.
c1ilct00, tt 6000I

3r 2.226-1007

Scott Lloyd
In a review of the publication Holo-
gra.phy Mnrhetplnce in our last issue ,
it was suggested that Scott Lloyd was
the author of some editorial material
on holography contained in the pub-
lication.

We have been asked to point out
that although Mr Lloyd did write
some material for Ross Books, pub-
lisher of Holography Marhetplace, it
was substantially edited prior to pub-
lication, and at his own request he was
not credited as author.
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CALENDAR

until May 20
Museurn of Hohgraphy, 1134 W

Blvd, Chicago, IL, USA. Tel:
2 226 1007.

nderwater, a "thematically in-
story to ld through holo-

, by Nancy Gorglione and Greg

27 - March 3
rence Hologram Gallem, 008-
King St W,Toronto, Canada. Tel:

416 535 2323. Open Wed.-Sat, )2
to 6pm.

show on the theme of the repre-
ion of the human figure, curated

HcidiVon der Gathen.

8 - April 14
nce Holograru. Gallery.

can't m.ahe it good, rnahe it big, ex-
of portriats by Michael Sowden

Alan Tate ofFringe Research Holo-

gineering, and Interoptex 90 exhibition.
Details from SPIE, PO Box I0, Bellin-
gham, WA98227, USA. Tel:  (+L) 206
676 3290.

April 19 - lune 2
I nt erferen c e Ho logr arn G allery.
Solo exhibition by holographey'sculp-
toy'artist fean Frangois Cantin.

May l  - lu ly29
Holos Gallert, 1792 Haight St, San Fran-
cisco, CA, USA. Tel: (+I) 415 221 4815.
Shou' bv members of the Laser Arts So-
cietv .for Education and Research, to
mark the sociew's IOth annivcJsan'.

May 19 - fuly 8
Roval Photogra.phic Society, The Octagon,
Milsonc St, Bath BAI lDN, Britain. Tel:
G44) 0225 46284r.
Solo exhibition with a Spanish theme by
Martin Richardson.

May 22-24
Beijing, PR of China.
Internat ional  Conf 'erence on Holo-
graphv Applications, n'ith exl-ribit ion.
Details from Prof Hsu Dahsiung, Beij-

ing Universiry of Posts and Telecom-
munications, Beijing 100088, PR of
China. Telex: 222341BUPTF CN.

luneT - ]uly 28
I nt e rfe re n c e H o logr a rn G a ll er1,.
1987 Artist-in-Residence group shorv.

August 12-16
G nrrnisc b - Part enhir ch en, F R G e rru any.
International Confbrence on Optics in
Life Sciences. Details from G uon Batlv.
Univcrsity of Mr.rcnstcr, Kardinal-r'on-
Galen-fung 10, D-4400 Muensrer, FR
Germanr' .  Tel:  (+49) 0251 83 6861.

September 28 - November 3
I n t e rfe re n c e H o log ra nc G a ll e rt,.
New British holographv, curated bv Dr
Andrerv Pepper.

November 4-7
Baltirnore, Maryland, USA.
Society for Experimental Mechanics
(SEM) Conference on Hologram Inter-
ferometrv and Speckle Metrology. De-
tails fiom Dr Karl A Stetson. SEM. 7
School  St ,  Bethel ,  CT,  USA. Tel :  (+ l )
203 790 6373.

L2-t4
Hague, Netherlands.

3.  Thi rd Annual  In ternat ional
rence on Optical Science and En-

HOLOGRAM ROTARY
DIE. CUTTING

PROVEN PROCESS FOR HIGH. VOLUME
COST - EFFECTIVE PRODUCTION

. ACCOM MODATES PLATE.TO.PLATE
REGISTRATION D I  FFERENCES

. Ktss-cuT (LABELS)

. THROUGH-CUT (TAGS)

.  H IGH YIELD

. SECURE FACILITY

. WIDE RANGE OF WEB WIDTHS

CONTACT: DAN GALLAGHER

TOTAL REGISTER, INC.
180 SUNNY VALLEY ROAD

NEW MILFORD, CONNECTICUT 06776 USA
PHONE: 203 354 OO91 FAX: 2O3 354 O513

FRONT VIETI

.Fig. 231.
slDE VtEW

!'ig. 23ri.

THERE IS A RIGHT WAY
TO LOOK AT A HOLOGRAM

MANUFAcruRERsoFHoLoGRApHtcpRoDUcrs Op-Graphics
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COMMERCIAL

The commercial holographic industry has seen the recent emergence of a few larger companies
offering their customers a "one-stop" service, from conception and design to mass produc-
tion. In the first of an occasional series of profiles of leading companies, Holographics Interna-
tiottal takes a look at Hologram Industries of France.

d iJ-:*X
rIE;-'

Sales con-
tinued to in-
c r e a s e ,  a n d
l to \ \ '  l l l  -

cluclec-l r.nirnv
e m b o s s e c l
h o l o g r a m s
fbr magazine
covers,  bro-
chures, bad-
g e s ,  g r e e t -
i n g s  c a r d s ,
etc, as rvell as
several large
fbrmat stere-
ograms.  But
real progress was also being made on the
technical front rvith the development oi
the company's Holoscope system.

It was this breakthrough, announced
in |uly 1988, which led to the companr"s
rapid e xpansion. A market study was car-
ried out, rvhich shou,ed the potential fbr
the neu, s\rstem. The company decided

The Holoscope, belon,, is a mod.ified
Nikon F3 mownted on a trachinq rnil.

Holo gram Industries : wry$**
)

A One-Stop Senrice

Within the last veirr, Hologram Lrdus-
t r i cs  h l s  n roVcd  i r ' r t ( )  nc \ \ ' [ r r cn r i scs
double tl 're size of its previous builcl ing,
and has also cloublecl its sales. It expects
sales to clcluble rrgain next ve;rr. The com-
pan\"s brief but eventfir l histon' i l lus-
t rate s the explos ivc grou th t l . r l t  is
possible in the cclr.r.tmcrcirrl hologri.r;lhv
rnarket given the rigl'rt ilp;lroircl'r.

The companv u'as fbundccl in 1984 bv
Hugr,res Souparis ar.rc1 Denis Lachaucl,
rvho u'ere both n'orking as cor.rsultant
engineers fbr the Paris Cin' of Scier-rce
and Tecl'rnologr', a large scicntif ic mu-

Actress /enifer Beals in a l1xlScm black and n,hite
stcreogram for n specinl ffict in a tnotrie.

scur.n. Souparis hacl previouslv fbunded
lnother holograpl-ric compan\', Mcdia-
Laser, u'l 'r ich closed in 1983. Lachar.rcl
l'rrrcl u'orkcc-l on hokruraphv n'ith the
l r r rgc Frcnch cnqinccr inu cor- t - tp i rnt '- lhomson.

-l-hev 
soon crlncltrclcrl t l .r irt the u'icle -

\ l)re .l(1 ttse ol-lroloqr'.uus irt cotlt l l ttt ica-
tions ancl mirrketir.rg dcpcr-rclecl on their
use being as sir-nple irs that of photo-
grru115. HologrlPhic cotnparries trrttst
irlsc'l oflbr better qr"rali6' prodr-rcts and a
higher standard of sen'ice to their custo-
nrers, thev reirl ised.

The first corrmercial pro-
ducts of the neu' cornpan\,
u'ere cvlir-rdrical integral [rolo-
grams, of u'hich sale s starte d
in 1985.  B) , the fb l lorv i lgYear
ther, u'ere routineh' prodr.rc-
i r r g  t h e s e  u p  t o  6 0 c m  i n
diameter. In 1986 thelr xl5e
cornpletcd their f irst emboss-
ing pro jects,  u i th  product ion
contractecl to a US firr-n.

Thev continued to research
neu' proclncts, and earlv ir.r
1987 the colrpanv startcd to
prroc.lucc botl-r photoresists
ancl large fbrn]irt ste re()grams.
It u'irs cleirrlv tir.ne to cxpancl
their rrrlrkcting e f-fbrts, :rrrd a
firl l ' t ime salesman u'as taken
on.  An . rdrcr t is ing crnrpaign
r'vas also sti'rrted. B), Septem-
be r  t hcv  u ' c re  p rod t r c i r t g
pl-rotoresists commerciallv.

The compan.v's technical
strength u'as boosted by the
recruitment in 1988 of fean-
Francois Moreau, rr 'ho had
previously helped to set-up
another  French company,
AP-Ho log raph ie  .  By  no rv
Hologram Industries had six
e molovee s.
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Srr les con-
tinuccl to ir.r-
crerrsc,  Lurc l
l'lo\\' ir-r
clrtc-lecl mirnv
e n r b o s s e c l
h o l o g r r n . r s
firr magrlzine
covers,  Lrro-
churcs,  bad-
g e s ,  g r e e t
i ngs  ca rc l s ,
ctc, its \\ 'el l as
several  large
fbrmlt stcre-
ograms.  But
real ;lrogress u'as also be ir-rg nracle on the
technical f iont u'ith the do'cloprnent of
the conrpanr)s Holoscope svstcm.

It u.es this breakthrongh, lnnounced
in Iuh' 1988, u'hich led to thc contpanv's
rapicl expausion. A n.rarket str.rc.lv was car-
riccl out, u'l-rich shou,ed the potential fbr
thc ncu' svstenr. The comprrnv decided

'l'ltt 
Holoscope, lte lon,, is a tnodtJied

Nlihon Fi mounted on a trnching rail.

ffi';:l'., f '

Emltossing itt
pr0!lress.

to rcqr,rire its ou'rr
emboss ing  f r r -
cil i t ies to er.rable it
to become an inte -

gratecl proclucer of
ho log r i rms  f i r r
both displav irncl
secur i tv  i rppl icr ' r
t i o n s .  N e g o t i a
tions u,ith poteu-
tial f lnancial back-
ers started earlv ir.r
I  9 8 8 .

Banque Saga, ir
F r e n c h  b u s i n e s s
bank, u'as chosen
as  the  f l r - r anc i l l
partner, ancl nou'
ou'r-rs 20% of Holo-
grarn Industrics. A
large i r . rvestmer. r t
programme totall
ing FFr 6 mill ion
( U S $  I  m i l l i o n )
took p lace in  1989,
and has drarnati
callv ir-rcreased the
compan t "s  capa -
bii it ies.

The  co rnpanv
nou' has fbur in-

house syste ms fbr prodr.rcing holograr.r.rs,
including those for large fbrr-nat stereo-
grams (up to 80x60cm), and photoresist
mastering transfbr (up to 40x3Ocm). It
also has electroformins and u.eb er.r.r-
bossing fac i l i t ies,  and cui t ing r r rd s l i t t ing
machines.

The nerv oremises meet the secnrin'
requi remcrr t i  o f  berrks,  and thc r r  holc '
process from studio r'r'ork to flnishcd l-ro-
losrams can now be carried out in a se-
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Ernbossing in
pr0lress.

to acquire its own
emboss ing  fa -
cilities to enable it
to become an inte-
grated producer of
holograms for
both display and
secur i ty  appl ica-
t i ons .  Nego t i a -
tions with poten-
tial financial back-
ers started early in
r988.

Banque Saga, a
French business
bank. was chosen
as the f inancia l
partner, and now
owns20%ofHolo-
gram Industries. A
Iarge investment
programme totall-
ing FFr 6 million
(US$  I  m i l l i on )
took place in 1989,
and has dramati-
cally increased the
company's  capa-
bilities.

The  company
now has four in-

rs€ systems for producing holograms,
uding those for large format stereo-

gnms (up to 80x60cm), and photoresist
mastering transfer (up to 40x30cm). It
eho has electroforming and web em-
bossing facilities, and cutting and slitting
machines.

The new premises meet the security
requirements of banks, and the whole
process from studio work to finished ho-
bgrams can now be carried out in a se-

COMMERCIAL

cure enuronment.
Recent work has
inc lude  d  c re  d i t
ca rd  ho log rams
and other security
applications.

The  company
also believes that
by controlling all
oPe  ra t i ons  i n -
house it has been
able to dramat i -
cally increase the
quality of its pro-
ducts to the hig-
hest standards any-
where in the world.
Delivery time has
a l so  bee  n  im-
proved, with pro-
j ec t s  rou t i ne l y
completed within
four weeks.

A bolograrn cornbined with a photo of a
ntlwA.n, used. on a drwg brochure.

of f -er  bet ter  pro-
d u c t s  c o m b i n e d
with more profbs-
sional sen'ice. The
company is conti-
nu ing  to  devo te
cons ide rab le  re  -

sources to research
and development,
and  fu r the r  im-
provements can be
expected.

There have been
c r i t i c i sms  i n  t he
past, often justified,
t h a t  c o m m e r c i a l
holographl ,  com-
pan ies  have  no t
been able to offer
the products and
the quality of ser-
vice necessary to in-
t e res t  po ten t i a l

All 3D work is carried out using the
Holoscope, which is best described as a
holographic camera. Images can be re-
corded on location, either by Hologram
Industries or by the customer, and a ftill
range of stereograms can be produced.
The company offers a range of creative
possibilities, including the use of several
colours and even the incorporation of
photographs into the surface or back-
ground of 2D holograms.

Holoscopes are available for sale , enab-
ling customers to shoot their own im-
ages from which Hologram Industries
can make either embossed or large for-
mat holograms. The company is curren-
tly looking for partners in other coun-
tries to market its services by using a Flo-
loscope to record images for local custo-
mers. This will
allow the cus-
tomer to have
contact with a
local company
for the design
and  shoo t i ng
process, while
making use of
the facilities of
Hologram In-
dustries for pro-
duction of the
holograms.

In i ts  shor t
history, Holo-
gram Industries
seems to have
gone a long way
to fulfilling the
a ims  o f  i t s
founders to

users of holograms. Hologram Indus-
tries is one of a small number of com-
panies in Europe and North America
lr'hich nor'r' appear to be answering this
criticism. The grou'th of the commercial
holographic industn' mav r,r'ell be set for
take off as a result.

Martin Taylor

Hologram Industries is at 42-44 rue de
Trwcy, 94 I 20 Fontenay S/Bois, France.
Tel: G33) I 43 94 19 19.

Tbe sarne ruod.el and.
m.&ster were wsed. to
rnake the I rn2
stereogrttrn below and
20 000 ewbossed
hologrnrns, rigbt.
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EDUCATION

Another Creative
New York Summer

One of the greatest pleasures of teaching is to watch fresh minds take an idea,
turn it over, mould it, bend it and make it their own. For close, intense inter-
action between teacher and students. the New York State Summer School for
the Arts provides a quintessential arena

Held every sllmmer for the past twenry
years on the carnpus of the State Univer-
sity of New York at Buffalo, the six-week
immersion programme is funded by the
New York State Deoartment of Educa-
tiorr. Gifted high ichool students se-
lected from across the state choose
among rvorkshops in colour  photo-
graphy, f i lm-making, video, creative
sound, digital arts (computer graphics),
and holography.

Now in its third year, the holography
workshop has grown in number of stu-
dents, scope ofprojects, and the level of
programme support. For the first time
this summer, the holographv workshop
found a home in the Physics Department
with a good isolation table. The initial
shooting problems have been solved by
investment in rnuch-needed equipment.

In class, technical parame ters we re dis-
cussed with a practical emphasis, includ-
ing polarization and coherence length of
the laser, and optimum recording ge-
ometries fbr lo\4/-power laser set-ups. A
hands-on approach dominated lab in-
struction fbr, as holographers know too
well, trouble-shooting aft-brds the most
valuable lessons.

Lab work was balanced by ongoing
discnssion ofthe aesthetics and concepts
related to holography, as well as by video
and slide presentations of artists using
not only holography, but also l ight,
sound, energy, motion and nerv technol-
ogy in the irwork. The stlldents were par-
ticularly curions about colour and depth
perception, and displayed a remarkably
sophisticated interest in the use of lan-
guage and te xt as a subje ct for their work.

Studio work began with the class set-
ting up a camera for reflection shadow-
grams which cre ate silhoue tte s of obje cts
in space, therefbre freeing the imagery
frorn the vibration problems ofmany ho-
lographic subjects. Once the camera was
u'orking, pseudo-colour testing started,
usir-rg su.elling of the holographic en-rul-
sion to layer trvo or three additive col-
orlrs on a single plate.

Several unorthodox methods of n-rix-

ing colour proved intriguing to the stu-
dents. They tried dripping, splattering
and spil l ing triethanolamine, and de-
liberately towelling the emulsion during
drying, to attain mottled fields ofcolour.

The next table project was a trans-
n-rission shadowgram set-up, which also
left plenty of latitude in the silhouetted
subject matter. Multiple rainbow expo-
sures could overlap, with a slight shift in
recording geometryr, so the red part of
one rainbou'could cross and mix u'ith
the blue or green part ofanother.

The Summer School's evening events
included critiques of students' work, as
well as screenings, exhibitions and con-
certs by visiting artists and members of
the teaching faculty. There were also lec-
tures on visual culture by the Director,
Dr Gerald O'Grady. Special emphasis
rvas given to work rcprcsenting new
technologies, new international devel-
opments, and minorit ies.

The programme was fbrtunate to have
Ken Vincent of the Photon League, To-
ronto, to act as my substitnte fbr the first
three weeks, as well as two other visitors
who were a boon to the workshop. Susan
Cowles, the workshop's instructor for its
first two years, came to give a lecture on
he r work. Walter Spierings of Dutch Ho-
lographic Laboratories joined the work-
shop for its fourth week and presented a
lecture on his u'ork rvith comDuter-
generated hologranrs to e joint nrcetiug
of the computer graphics and holo-
graphy rvorkshops.

The rvorkshop students u,erc also in-
vited to visit the on-campus Earthquake
Testing Laboratory, one of just two in
the United States. At the centre of the
ficility is a huge concrete slab, rvhich is
isolated from its surroundings to induce
movement. Five types of computer-con-
trolled gyration simr.rlate various earth-
quake eflects on quarter-scale building
structures. We discussed the possible ap-
plicatior-rs of holographic interfbrometry
to analyse structural stress.

A highlight of this year's workshop
r.vas a field trip to Fringe Research in To-

ronto, to give the students a chance to
shoot images of their own design on a
pulsed laser. The students made one or
two te st exposures and a 8x I 0 inch plate
fbr use in their final projects.

Matt Stanley, a student at Shaker |un-
ior High in Latham, New York, is also a
brown belt in karate. For his pulsed ho-
logram he chose to break a board with a
karate chop. The timing was perfect,
thanks to Michael Sowdon's hair-trigger
reflexes. Matt calls his hologram Coz-
ta.ct. He savs: " I first started working in
holography because of its striking realin'.
It is in this reality that I try to capture ex-
periences and ideas. I have succeed here
better than ever before because of the
new techniques available to me. The use
of the pulse laser was e specially use ful. "

While in Toronto, the students en-
joyed the chance to see Andrew Pepper's
show at Interference Hologram Gallen',
ivhich included a project piece with col-
oured screens, as well as 20 reflection ho-
lograms. Rounding out a full agenda, the
students also visited the facilities of To-
ronto's Photon League, a holographic
co-operative which is worth watching.

Back in Buffalo, to complete their stu-
dio experience the students worked with
the laser-viewable pulsed master holo-
grams to create reflection image-plane
transfers. They often combined the copv
process with techniques learned earlier,
to enrich the content of the images.

The programme culminated in a final
show, and naturally the students re-
sponded to the dire inspirational force of
a deadline. They created innovative dis-
plays, with one student, Sean Suther-
land, incorporating specially created
sound, holograms and clothing into an
installation with an anti-war message.
The learning experience of mounting a
holographic display in a short time was
coupled with the gratification of show-
ing the work to their parents and peers
in a gallery environment.

It is particularly fulfilling to teach a
workshop that has become a seed pro-
gramme. All the students go back to
their schools' holography classes and
clubs and teach others. With inventive-
ness and energy, they move beyond the
techno-gimmick and appeal  to  the
viewer with the directness of fresh vision.

For more information about the New
York State Summer School for the Arts,
contact Dr Gerald O'Grady, Director,
Department of Media Stu dy,20I Wende
Hall. State Unive rsiw of New York. Buf-
fa lo,  NY lL2lL,Uni ied States.  Tel :  (+ l  )
716 83t  2426.

Doris Vila j
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LABONOTES

The author's research has uncovered a readily available chemical which enables
him to obtain a dazzlingly bright reflection hologram of an object 2.5cm in
diameter, say, after an exposure of only I minute from a l0mW HeNe (with
the beam spread to about 4cm diameter to give even illumination of the ob-
ject). With a 35mW HeNe, a lOxl2.5cm hologram can be produced with an
exposure time of about 4 or 5 minutes. Here he tells how its done.

Red Sensitive
DCG: A Recipe

by ltff Blyrh

This technique opens the way for all ho-
lographers to produce their own holo-
graphic plates and get brighter single
beam results than they could get by pur-
chasing expensive silver halide plates. It
also enables them to coat curved surfaces
such as wine glasses. I hope many bfyou
will carry out the recipe below because it
really does work and can be great fun.
Unlike conventional DCG recording
material, this one remains sensitive for
weeks at room temperature and yet it
contains only a small fraction of the
quantity of dichromate normally used.

The approach taken in the instructions
below is to enable you to produce re-
markably good coatings at minimal cost.
There is however one item that would be
very helpful. Control ofthe pH to a value
of about 9 is really important in this sys-
tem and therefore a pH meter would be
much easier than using pH papers. (I
note that  por table pH meters for
swimming pools are relatively cheap
these days.)

Full panchromatic sensitisation is also
possible with this system but this will be
the subject ofa later article.

The following instructions will pro-
duce approximately l00cc of material.
The toxicity of the formulation is much
less than that of normal DCG formula-
tions because ofthe very low hexavalent
chromium content.

The ne*' discovery ce ntres on I,1,3,3-
tetramethvlguanidine (TMG - Aldrich
cat no 24L76-8). This is a considerable
advance over other similar systems Il],
possibly because this molecule exists as a
number of resonance structures in dr'-
namic equil ibrium. (See diagram overj.

Once TMG is neutralized with acetic
acid and added to the gelatin formula-
tion it is a reasonably innocuous sub-
stance . However, the pure chemical is a
volatile and caustic liquid which should
not be inhaled and eye protection should
be worn when using it. The first 2 prep-
arations below are best done outside so
that the fumes disperse easily.

Preparation of stock solution of
25Vov/v TMG:
. 1,I,3,3-tetramethylguanidine: 5Occ.
. Deionized water: add until total vol-

ume reaches 200cc.
Preparation of stock solution of
TMG acetate:
. 25% stock solution of 1,I,3,3-tetra-

methylguanidine: 8Occ.
. Glacial acetic acid: 8cc (approx). This

quantity should be added very slowly'
while stirring and adjusted if necess-
ary to give pH of roughly 7. (Some
fuming occurs as the two vapours
combine.)

Preparation of stock solution of 5%
w/v potassium chromate:
. Potassium chromate (KzCrO+): 5.0g.
. Deionized water: add until total vol-

ume reaches l00cc.
Preparation of stock 0.47o
methylene blue solution:
. Methylene blue: 2.09
. Deionized water: 500cc. Any undis-

solved impurity can be filtered out.Holograrn mad.e by George Clare using Blyth's red sensitipe DCG rnethod.
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of coating solution
coating solution is prepared using

stock solutions, as follows.
80cc of cold deionized water add

of gelatin. Use a good quality cow
rather than pig gelatin - it needs

have a low "iso-electric point" of
t 4 to 5. I use limed ossein from

Gelatin Ltd. Good quality cook-
gclatin has also given excellent re-

I 've been using photographic
gelatin, but some ofthe holograms

were done by George Clare
cooking grade gelatin.
e container in a water-bath and

up contents to between 45'C and
while stirring slowly. This may re-
20 minutes or more . Check that no

gelatin remains.
Maintaining the temperature between

and 45'C. add l.0cc of stock 5%
ium chromate solution. and l6cc

stock TMG acetate solution. Note
this quantity of TMG acetate may

a bright green image. As the
ity is increased the light sensitivity

but so also does the shift in col-
to the blue . Unexposed and unpro-

coating may become tacky be-
TMG is hygroscopic. There is no

iness in the finished hologram.
From this point on, before adding the

hvlene blue. it is very iwllrta.nt to
intain the pH between 9.0 and9.4.

adjustment is carried out by very
ly adding stock 25% TMG solu

tlon drop by drop while the solution is
rcll stirred. If the pH rises above 9.5 it
drould be brought back at once by a
drop of acetic acid. It is not possible to
give a precise value of the qu4ntities of
cither of these reagents at this point be-
cause it will depend on the batch of ge-
htin being used. I found that it took
l.8cc of stock 25% TMG to get pH 9.I.
It is a big advantage to use a pH meter
nther than pH paper strips. (A useful
calibrating solution is 3.809 of borax
crystals in a litre of distilled water. This
has a pH of 9.2 at room temperature.)

Finally, under green or dim yellow
safe-light, add 6cc of stock methylene
blue solution. This quantity is for a coat-
ing thickness of between 4 and 5
microns. If you are going to double the
thickness of coating by using methods
other than the simple one described
below, then the methylene blue quantity
may need to be reduced. This is because
the blue colour in the dried coating
needs to be low enough to allow rough-
ly 90o/o of red light to pass through to
make a Denisl'uk hologram.

However, ifyou do not see any sign of

LAB.NOTES

Blyth shown with HeNe DCG bolograrn.
The upper half was m.ade witbowt rench-
ing the yield point. For the lower it was ex-
ceeded. Holograrn by George Clare.

a blue coloration when vour dried. un-
exposed film is resting on rvhite paper,
then that probably means you have let
the pH drop too low and it will have no
sensitivity to red light.

(In my earliest formulation I used am-
monium dichromate. but found that it
caused wide variation in the pH of the
coating depending on its state ofdryness
and how much free ammonia had es-
caped. Methylene blue forms a useless
precipitate with dichromate ions unless
the pH is well above 8. Accordingly this
problem was eliminated by using the al-
kaline salt potassium chromate instead of
ammonium dichromate .)

This formulation can remain active for
several weeks at room temperature, al-
though it is best to store it in a cold place.
It should not be frozen.

Very simple trial coating method:
"Veil Coating"
Under green safe-lighting (brighter than
would have to be used for silver halide
holographic recording) :
I ) Warm the solution to between 40'C
and 45'C in a beaker with a spout. Do
not overheat.
2) Hold a clean and warrnglass plate up-
right at an angle of about 80' with its
base resting in a flat and clean tray which
is as small as the glass edge will allow.
With a lOxl2.Scm plate it is best to put
the lOcm side upright.
3) Position the spout of the beaker at a
point about lcm from the top of the
glass and Icm from the edge closest to
you. (See photo).
4) Start to pour out the solution and at
the same time move your arm slowly par-
allel with the top of the glass plate . The
liquid should fall like an evenly spread
ve il on that side of the glass at least up to
the last centimetre from the edge.
5) Keep the plate upright and allow the
bottom edge to drain for a minute. (The
balance between gravitational and sur-
face tension forces can give a surprising-
ly even coating.)
6)After the coating has gelled, the thick
layer at the bottom edge ofthe plate can
be either wiped off or removed by dip-
ping the bottom edge in warm water.
Pour the tray contents back into the
beaker.

The coating is now best left to dry for
at least 24 hours in a darkened room. It
should be possible to coat over 20

Dernonstration of "Veil Coating". All photos by David. Pizzanelli.
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LABoNOTES

l0xI2.5cm plates with l00cc, the effec-
tive area being about I0xlOcm.

Exposing
To make a bright Denisyuk hologram of
an object 2.Scm in diameter may need
about 60 seconds exposure to a l0mW
HeNe laser with its beam expanded jr.rst
sufTiciently to give a reasonablv uniform
illumination of the object. Firstlv, a trial-
and-error test on exposure levelsis essen-
tial. The first trial should prefe rably con-
tain a range of exposure levels on one
plate . Note that doubling the diameter
of the object will increase rhe exposure
time needed by a factor of four.

Processing
It is very helpful to keep the following
mechanical model in mind. If one hangs
weights on the end of a steel extension
spring, then removing those weights u'ill
re sult in the spring recovering its original
unextended length, unless the weight
reaches a crit ical value which is the
spring's "yield point". When such a
weight is removed the spring normallv
never complete ly recovers its original un-
extended length, but remains perma-
nently distorted. Had the material of the
spring been a little stiffer, however, then
that particular weight would not have
stretched the spring beyond its yield
point. But if the temperature of the stif:
fer spring were to be raised, then that
weight may again take the spring beyond
its yield point.

DCG in water behaves similarly to the
stretched steel spring. At a certain tem-
perature, the stretching forces due to
swelling in water may take the gelatin be-
yond its yield point. Had the water rem-
perature been lower, then the gelatin
would not have reached its vield ooint.

The art of making rhe mosr noise -free
and yet bright DCG holograms is ro take
the gelatin as close as possible to its yield
point without exceeding it. Stretching
gelatin beyond its yield point creates
noise in the finished hologram, although
the results are extra bright due to a
broadband replay. Using the onion layer
analogy of Curran and Shankoff[2], the
holographic fringe layers might resemble
dried out onion with crinkled-up layers
if the yield point is exceeded.

Simple Processing Method "
It is strongly recommended that this
simple method is tried before other
methods you may know of. No meaning-
ful tests should be carried out until the
coating is at least 24 hours old.

The first trial hologram is best pro-

"r,("
(h) 

/c-NH

fvf'.\"

cessed so that the yield point ofthe ge-
latin is just exceeded, and some noise or
scatter is generated deliberately in the
finished hologram. This is necessary ro
be sure that any lack of hologram after
processing is not due to insufficient
srvelling in the flrst u'ater bath and the re-
fbre must be due to insufficient e xDosure
or relative lnovcment bcnveen thc obicct
and holographic plate . Once one has cs-
tablished the necessary exposure level
then one can produce holograms devoid
of any noise by processing at a level
rvhich takes the gelatin just below its
vield point.

After exposure, the sample should be
left for a few minutes before processing.
I ) The sample should first be swollen in
water at 26"C for about I minure.
2) Shake off excess r,varer droplers and
plunge plate into cold iso-propvl alco-
hol. Agitate vigorously fbr at least I
minute. (The water contenr of this bath
can be allowed to be up to l0%.)
3) Put plate into anothe. iso-propyl al-
cohol bath but this rime ensure that its
water content is less that l%. Agitate for
2 minutes at least. (Insufficiently dry al-
cohol in this bath will result in drying
marks which replay in the blue.)
4) Blow alcohol off the plate with a
strong blast of tepid. air.

Prolonged inhalation of the alcohol
vapour is harmful and hence the drying
process should be carried out with air ex-
traction. The alcohol baths should also
be covered. Remember that the alcohol
rapidly absorbs moisrure from the air.

No image may be visible until all the
alcohol has escaped from within the frin-
ges, a process helped by leaving the
sample in a warm dry place.

If the finished result is completely
clear and shows neither scatter nor holo-
gram, then the chances are that the
fringe voids or cracks have not formed
properly in the alcohol bath by the
"Shankoffeffecr' and the hologram sim-
ply needs reprocessing using water at a
higher temperature in the first bath. If

the hologram is noisy or "milky" then
that means that the gelatin has had its
yield point exceeded and nothing can be
done about the noise except to shoot an-
other plate and process it at say l8"C so
that the yield point is not exceeded.
Plates which are a month old and have
been left at room temperature may need
a water temperature of about 35"C. Get-
ting the water remperature just right can
produce the most noiseless and bright
single-beam holograms you could poss-
ibly achieve with anything.

Finished holograms should be thor-
oughly dried for several hours at around
60"C. Once treated like this. thev seem
to be able to withstand ambient ielative
humidity below 85% indefinitely. One
should seal them ifthey are going to be
carried around. Otherwise a cold holo-
gram brought into a warm room can cre-
ate surface moisture and cause the no-
torious disappearing trick of DCG holo-
grams. (They can be reprocessed in water
and alcohol if that happens.) Note that
sprays should not generally be used as
sealants since they can penetrate into the
fringes. Viscous IJV curing resin and a
glass backing sheer seem to work well.

References
lll R Cbangkahoti., SSC Babw, nnd. SV
Pnppw, Role of External Electron Donor
in Methylene Blue Sensitised. Dicbro-
rnated Gelatin Holograrns, Applied Op-
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l2l R Cwrran and T Sbankffi The Mech-
anisrn of Holograru Formation in
Dichromated. Gelatin, Applied. Optia 9,
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Nafa: The author has made patent appli-
cations on the use of guanidine deriva-
tives as electron donors in dye-sensitised
recording in DCG.

Ac hn ow le d.g e ru e nt:The aurhor wishes to
thank George Clare who has made many
independent tests of formulations.
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Tbe resonating stl,uctures of l, 1,3r3-tetrarnethylgwanid.ine.
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SCIENCE.AND.TECHN OLOGY

Heat Is On With New
Du Pont Photopolymers

E I du Pont de Nemours & Co of t l 're
United States has introduced a ne\\ '
photopolvn-rer rvhich, it savs, has all the
beneflts of dichromated gelatin (DCG)
with the adcled advar-rtages of optional
dn'processing, long shelf '- l i fb, rvide spec-
tral sensitivitv, good photo speed and in-
sensitivity to humiditv and temperature
after processing.

Du Pont researchers r,rnveiled the nelv
materials at the Holographic Srstents,
Components and Appl icat ions con-
fbrence in Bath, Britain, organised bv the
Institution of Electrical Engine crs (IEt,)
in September. Thev saici thev l-roped to
have their HRI- scries of photopolvmers
on sale bv the r-nidclle of 1990. A hologram produced n,itb Du Pont's

77s1r photopolymers, the HRF series.

polyethylene tere phthalate material ),
u'ith a removable thin sheet of Mylar on
top to protect the tacky photopolymer
from dr-rst and handling. Stored in light-
tight containers at room temperature,
the materials have shown little or no
char-rge in perfbrmance for up to a year.

Du Pont has so far published ex-
pcrinrental rcsults fbr f ive compositions,
shorvn in the tables. Although they can
be used for recording in both reflection
and t ransmiss ion,  some composi t ions

F i l m
Speed

(mJ/cm2)

rvork particr"rlarly rvell in one mode or the
other. HRF-150, for exanple, rvil l  give
99% efhcient results for a green trans-
mission hologram rvithout any heat pro-
cessing, but 88.7% fbr heated reflection.

The rnechanism which determines
u.he ther a mate rial rvill rvork be tte r in re-
flectiofr or transrnission relates to the dif'-
fbrent fiinge spacings in these two types
of hologram, the former being consider-
ably longer than the latter. In the case of
HRF-150, Du Pont researchers believe
that its active element diflusion proper-
ties allolv the monomers to travel the
long distances relating to transmission
fringe spacing. In the same way, the re-
fle ction films tend to allow diffusion over
the shorter distances required for the
narrow reflection fringe spacing.

All of the films can be sensitized to in-
clude near ultraviolet, blue, green and
red u'avelengths, or a combination, de -
pending on the dve sensitizer used. The
hologrant pictured u'as made using a
polvmer sensitive to red, blue and green.

For further infbrmation about these
materials, please contact foyce Harkel',
EI du Pont de Nemours & Co Inc, Im-
aging Systems Department, Experimen-
tal Station Laboratory, PO Box 80352,
Wi lmington,  DE 19880-0352,  USA.
Tel: (+l) 302 695 4893. Or see V\IK
Smothe rs, Tf Trout, AM We ber, and DJ
Mickish, Holograrn Recording in Du
Pont's Nen, Photopolyneer Meteriels, IEE
Conference Publication Number 3ll:
Proceedings of the Second International
Conference on Holographic Systems,
Components and Applications, 1989.

Probe
Wavelength

( n m ,

Diffraction Index
Efficiency Modulation

(Eo) Ln

In terms of the basic mechanisms, the
new photopolynters are sintilar to Dr.r
Pont's earlier materials. Init ially the ma-
terial consists of monomers, which poly-
merize rvhen exposed to light, thus caus-
ing shrinkage. The shrinkage causes
monomers rvhich were initiallv outside
thc cxposcd area to dif l irse in, and thel'
become polymerized also. The end re-
sult is that the polymer is concenrrated
in the exposed areas and there are gaps
left in the unexposed material because of
the migration of the monomers.

The diffbrence in polymer density
causes the index modulation, rvhich is
the recorded hologram. The process of
polymerization, shrinkage and migra-
tion continues unti l the gel hardens. At
this point the holograrn is stable to fur-
ther exposure. A final blank exposure,
over the entire platc. causes any rentain-
ing monomers to be polymerized.

One of the advantages of the neu,
photopolymers is that, because heat in-
creases the dispe rsion of the monomers
into exposed regions, the index modula-
tion ofthe plate can be increased by bak-
ing. For example, in the case of HRF-
700 fi lm when recordirrg a transmission
hologram at 5l4nm, the index modula-
tion rvas increased by over 250o/o to
0.0088 alter heating at 100"C fbr 30
minutes, and the diffraction efficiency
was increased from 16% to 77o/o. Earlier
photopolymers usually produced an
index modulation of around 0.003.

The new photopolymers are web
coated onto a clear solid Mylar film sub-
strate (Du Pont's brand name for its

514 & 632.8 77c

Tgble 1: Transmission holograrn recording in HRFftlrns.
("Overmodulated.'After heat procesing nt l00"Cfor 30 rninwtes.)

F i l m
Type

F i l m
Thickness
( m i c r o n s )

I m a g i n g
Wavelength

( n m ,

HRF-150

HRF-150

HRr'-700

Qcn+769

b

0.0076

0.m66

0.@34

0.0088c

1m

1m

m

514

514

514

38

18

%

632.8

632.8

632.8

Film
l}pe

Fi lm Ibaging Fi lm
Thickness Wavelength Sped

d (microne) (nm) (mJlcm2)

Playback Rellection Bmdwidth
Wavelength Efhciency FWHM

lo (nm) \(%) (nm)

ludex
Modulation

6n

IIRF'.T5o U

Hru'-352 Z;

HRF'-352 6.5

IIRtr'410 ,;

Hntr'420 6

HRr'-700 a

HRF-7m 4.6

Table 2: Reflection

514

514

5t4

6fr1

560

5r4

514

88.7

99.98

?0.m

.7?

99.66

>99.99

91.35
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w
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0.m8

0.030

0.o30

0.024

o.024

0.068

0.068



IOOK AROUNDTHE CORNER.
In 1980 Agfa Holotest was responsible for an
international breakthrough in bri l l iance and
sharpness. In 19BG triacetate fi lm with the best
optical quality was introduced.
Agfa Holotest. For know-how and experience.

AGFA-GEVAERT Ltd. NDT Diagnostic lmaging Systems,
27 GreaI West Road, Brentlord, Middlesex, TWB gAX
Telephone:  01-560 2131

AGFA-GEVAERT N.V. DIS Drvision/Marketinq NDT
Septestraat 27, 8-2510 N,4ortsel (Belgium)
Telephone : 03-444.82.42

AGFA HOIOTEST.
25Yeorsof the highest quolity in hologrophic emulsions.

AGFA @
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Using Optical Disk Storage
for Image Correlation

Now that optical disks are in everyday
use in compact disk players and as opti-
cal memory in conventional computers,
researchers are looking at its possible
uses in optical computing.

One function that such disks can per-
form is image correlation, ie. matching
up an input image with a stored image
which corresponds to it. This allows
data, which can sometimes become gar-
bled in a computing process, to be
cleaned up by checking the garbled sig-
nal or image against a set of stored im-
ages and replacing it u'ith the correcr
one.

In the discussion ofoptical neural net-
works, non-optical methods have often
been suggested to perform this correla-

tion task. However, researchers at the
Cal i forn ia Inst i tu te of  Technology
(CIT) in the United States have recenr-
ly described optical image correlators
which use Fourier transform (FT) holo-
grams.

The simplest of their systems is the
Van der Lugt correlator, shown in figure
l. The images are stored as computer-
generated FT holograms (CGHs) on the
disk. The photo (opposite) shos's an
example of a CGH *'hen reconstructed.

When an image is put into the svstem,
half of it is Fourier transfbrmed bv the
lens and projected onto the optical disk.
The input image pattern is superimposed
on the disk pattern, and every time the
two line up the light is reflected back

through the lens
and Fourier trans-
formed so that an
image appears in
the  co r re la t i on
plane.  When the
input  image and
reference patterns
a re  t he  same,  a
corre lat ion peak
appears. This peak
is detected 6y a2D
detection array and

Van der Lwgt correlator.

the position of the peak identifies the
matched stored image.

The main advantage of this type of
correlator is its potentially high speed.
Demetri Psaltis, Mark Neifeld and Alan
Yamamura of CIT have calculated that
such a system could perform 400 000
correlations per second for an image of
l00xl00 pixels. However, because of its
reliance on computer-generated FT ho-
lograms, a very large amount of com-
puter time is needed to record the disks.

Another disadvantage is the import-

ffi
H@I@GRAPHY

is INSPEC Topic T0080
An INSPEC Topic is a special information service designed to keep
you in touch with the very latebt developments in your subject. They
are delivered to your desk every two weeks.

Topics are specific selections from all new items added to the
INSPEC Database every two weeks. They provide, in very
convenient form, a means of scanning the new information on a
frequent and regular basis. All it takes you is a few minutes of your
time to establish which articles you really need to see, without
wasting valuable time on unnecessary information. There are over
80 titles to choose from - 'Holography' is just one of eleven in the
broad area of optics and lasers.

INSPEC, a division of the Institution of Electrical Engineers, is the
world's leading abstracting and indexing source for the fields of
electronics, optics & lasers, communications, computing, physics
and electrical engineering. Approximately 240,000 journal and
conference articles are covered annually.

Why not send for a free sample and see what Topics can do for
you? Contact:-

INSPEC Marketing, Station House, Nightingale Fload,
Hitchin. Herts. SGS1RJ, UNITED KINGDOM.

Fax:
National

+44 462 453331
Telex:

0462459122 825962 tEE G
ffi Figwre 2: Photorefractipe d.isk-based correlator.
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reclnstracted cowputer Generated. Hologrnw (CGH) frorn an optical dish.

of the alignment of the disk. As the
rotates, the positioning of the holo-

and their corresponding correla-
peaks can be altered due to the disk

ing or the centre ofrotation being
ly off-set. The Sony "write-once,
-many - t imes "  (WORM)  d i sks

rtrich the CIT team used allowed up to
I degree wobble and up to I5 microme -

off-set between the intended and ac-
axes of rotation of the disks. The

ignment of the holograms had to be
within I micrometre.

The alignment problem can be dealt
rith by using feedback and compensa-
tion methods already used in disk drives,
but the computer time required remains
aproblem with this correlator. However,
another system has been developed at
CIT which does not need large amounrs
of computer time because the image it-
self is stored, not a CGH (see figure 2).

In this system, the input image is first
illuminated with the disk information
blacked-out. Using a reference beam, a
real-time FT hologram is made in a
photo-refractive crystal. The input image
beam is then cut out and the disk is il-
luminated so that a second FT hologram
is created. The product of the input and
reference holograms, which is formed
within the crystal, is then inverse trans-
formed to give the correlation output.

If the photo-refractive crystal is re-
placed by a thin hologram, the output is
the exact 2D correlation required. How-
cver, because ofBragg selectivity, a thick
hologram will only produce a lD slice of
the pattern. In the system shown this is
not a problem because, as the disk ro-
tates, all ofthe slices are obtained in se-
quence.

The CIT researchers have tested rhe
system using a thin hologram and ob-
tained the correct correlation peak.
Though this correlator does nor have
large computer overheads, the optical
alignment of the disk is still critical.

For further information on usinq ho-
lographic memory for optical .otip.tt-
ing, see Psaltis, Neifeld and Yamamura,
"Image correlators using optical mem-
ory disks" , Optics Letters 14, no. 9,
p 429, I May 1989. Also, "Optical
memory disks in optical information
processing" by the same authors, sub-
mitted for publication to Applied Optics
for its special issue on optical computing,
to be published in fanuary 1990.

Courses
fuly 8 and fuly 15
Lahe Forest Holography Worksbops I and
II. Details fronc Holography Worhshops,
Sheridan and College Roads, Lahe Forest,
IL 60045, USA. Tel: (+l) 312 234 3100.
These workshops, each lasting I week,
will be the nineteenth in the annual
series. Workshop I gives hands-on ex-
perience in making basic holograms of
various kinds, and Workshop II features
advanced techniques with prominent
lecturers.

April7 and fune 2
Hands on Holography Basic Courses at
Nrwcastle Polytechnic. Detnik frorn Dr
AE MacGregor, Physics Depertruen4
Newcastle wpon Tyne Polytechnic, Ellison
Place, Nevcastle wpon Tyne, NEt BST,
Britain. Tel: (+44) 091 232 6002 ext
3655.
One-dav courses fbr beginne rs, cove ring
the fundamentals in a practical way with
students producing their own holo-
grams. Fee d70 plus l5% VAT.

Apfil23-26 and September 3-6
Hands on Holography Advanced Cowrses
at Newcastle Polytechnic (details above).
Four-day courses for people with some
prior experience of holography, cover-
ing transmission, reflection, rainbow
and pseudocolour holograms. Fee {325
plus l5% VAT.

UKOPTICAL SUPPLIES
Probably the world's largest selection of holographic

and optical components. . .
Remember we supply:
* BEST OUALITY

* COMPONENTS DESIGNED BY HOLOGRAPHERS
* BEST VALUE

* COMPONENT SELECTION/ADVICE FREELY
AVAILABLE

Contact:

RALPH CUILEN, UK OPTICAL SUPPLIES
84 Wlmborne Road West, Wlmborne, Dorset BHZI 2De England

Tefephone: (O2O2l 88683t Tefex: 4lA2S3 PROTLX G Fax: 1020Z.742236

Wirrtcr 1989 Holographics Intcrnational 29



The Secret Life
of a Chick

SCIBNCE.AND.  TE CHNOLOGY

One frustration for those interested in
the behaviour of developing bird em-
bryos is the fact that they can't see
through the shell. Recently, researchers
at the Swiss Federal Institute ofTechnol-
ogy Laboratory of Stress Analysis have
developed a technique of recording em-
bryo movement using holographic inter-
ferometry which leaves the shell intact.

Previously it had been necessary to cut
a window out of the shell in order to see
what was going on inside . One method
involved cutting the shell above the air-
space, leaving the inner membrane in-
tact. This membrane was then painted
with warm vaseline to make it transpar-
ent. Though this certainly made it
possible to see) it disturbed the embryo's
behaviour patterns and reduced its chan-
ces of surviving to full term.

A second approach involved using a
transducer and x-y plotter. Though the
shell was left intact, this was only able to
map movements during the active and
inactive phases of the embryo.

Pramod Rastogi, Iropold Pflug and
Raymond Delez of the Swiss Federal In-

stitute of Technology decided to se€
whether a non-invasive holographic
method could provide more information
about each embryo movement. A diag-
ram of the pilot set-up for their experi-
ment is shown in figure l.

The egg to be observed is placed loose
on a support filled with sawdust, which
is placed inside an incubator thermally

isolated form the rest of the set-uD.
An init ial hologram is made and
orocessed in-situ and then left. Live-fringes, 

created by the superposi-
tion and interference between the
real egg and image egg, are re-
corded using the video camera.

The activity of the embryo cre-
ates instability in the fringes, and
the amplitude, duration and peri-
odicity of the fringe movements
can be directly interprete d as move-
ment within the shell. Rotatorv
nrovement ol the embrvo is de-
tected bv the sudden appiar,rnce of
a set of paralle I rectilinear fiinge s,
wi th the d i rect ion of  rotat ion
around the axis along which the fringes
are aligned. The amplitude of rotation is
directly proportional to the fringe den-
sity. Figure 2 shows an inte rferogram de;
picting a microrotation of 4.2x10--
radians along an axis joining the sharp
and blunt ends ofthe egg. Often the em-
bryo will twist after a burst of vigorous
activity and the rotation fringes can be
seen to appear and disappear, corre-

sponding to the chick's to and
Iro movements.

The holographic method
can also detect when a limb is
propped up against the shell.
These movements cause a
microscopic bulge in the shell
which the fiinges then con-
tour. Figure 3 shows simulta-
n e o u s  m o v e n r e n t  o f  t u ' o
limbs, suggesting coactiou.

The most dramatic demon-
stration ofthe effectiveness of
this method is the clear repre -

sentatioh ofthe final pecking
motions of the chick when it
is ready to hatch. Stress con-
centrations caused by the re-
peated blows of the chick are
shown by fringes bunching

around the weakened zones ofthe shell.
The chick can be seen pecking at a rate
of about 49 blows per minute before
microcracks occur and the shell finally
breaks. All movements. because thev are
recorded on video, can be examined and
re-examined at leisure.

The eggs incubated by the Swiss
group all hatched normally and showed

no ill eflbcts during the six weeks they re-
rnained at the lab. The te am is now look-
ing at other eggs, including those of
ducks and especially geese, where the
pattern of embryo behaviour is even
more important. The intention is to
monitor embryo behaviour in response
to changes in short-term external condi-
tions such as temperature and radiation.

For more information, see PK Rasto-
gi, L Pflug and R Delez, Non-invasipe ob-
servation ofernbryonic behaviowr in chichs
using h ologrnpbi c interference, Applied
Optics, vol 28, no 7, April 1989.

Going cheep: hatching ottt is hard worh.

u n  a " @ f

lll"fur:r"

Otglat 
Pd 

Nr

Figure 1: Apparntusfor watching chick movewents.

Figwre 2.

Figwre 3.
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Using holographic interferometry ro test
the saf'ety of structures on land is a well
lnos'n technique. However, it has been
a problem to use the same techniques at
sca, at least until now. A collaboration in
Britain between the Central Electriciw
Generating Board (CEGB) and Aber-
deen University has lead to the develop-
ment of a very simple means of using
undenvater holography to good effect.

The benefits of using interferometry
br stress analysis are obvious. With the
safbw of o{f-shore drilling stations being
critical, any means of gaining extra infor-
mation about, say, the stress on one of
the platform legs is more than welcome.
The problem has been that though it is
fairlv straightforward to record a holo-
gram in a medium other than air, the
change in refractive index when the fin-
ished hologram is viewed in air distons
the image, just as one sees image distor-
tion when looking into a swimmingpool
from outside.

If a hologram is made with a laser
beam with wavelength 1,6 in air, va=fle
(f=frequency, v=speed of light through
the medium). In a medium with a higher
refractive index than air the light will be
slorved down, but the frequency, be-
cause it is determined by the light source ,
s'ill remain the same. This means the
s'avelength will become shorter. Be-
cause vA/q,V = nA/nW, the hologram
s'ill appear to have been made in Iw =
hnn/nw.

Underwater holography is obviously
inherently unstable, so a pulse ruby laser
u'ith a short (30ns) pulse of high energy
rvould be needed for a successful expo-
sure. This would make l.e=694.3nm. If
the refractive index of water at 20'C is
taken as 1.3304, then the appropriate
construction wavelength, if nt is taken
as l, is 521.9nm. Using the 5l4nm line
from an argon ion laser should therefore
replay an image which is as distortion
free as would be needed in all but the
most accurate work.

This method ofworking requircs only
that the emulsion thickness is small
enough so that the Bragg condition is
zor satisfied. This will lessen the image
brightness but should give virtually aber-
ration free results.

Another problem with underwater

SCIEN CE.AND.TE CHNOLO G Y

Matchirg Indexes Gives
Distortion-Free Fish

holography would seem ro be that, un-
less you surround the camera with air
and some transparenr medium like glass,
its inside s will get wet. If the camera does
look through an air/glass window, how-
e\rer, some distortions lvill be created by
the diflbrence in the refractive index bel
tween the air, the glass and the rvater. In
their paper, Reduction of Aberrations in
Undenvater Holograrns, IA Armour of
the CEGB, and IM Kilpatrick and I Wat-
son of the University ofAbe rdeen, go on
to e.xplain that this problem too can be
easlly overcome.

By choosing the correct ratio be tween
th€ distances the light has to travel
through the air an"d through tlre glasq,
da/ dc; ( equals ln6' -nw" | / lnw' - I )nG",
rvhere dR and dG are the distances

through air and glass respectively and n6
and nw are the refractive indexes ofqlass
and water), the aberrationr ."ur.J by
these two media will cancel each other
out. This happens because air has a
lowe r, and glass a highe r, refractive index
than warer. To carry out this technique,
the distances rhat the l ight has to trivel
through the air and glass should be
small, and the glass window should be
parallel to the holographic plate .

Armour, Kilpatrick and Watson,s
paper can be found in the proceedings of
the Second International Conference on
Holographic Systems, Components and
Applications which was held in Bath.
Britain, by the Institution of Electrical
Engineers (IEE), Savoy Place, London
WC2R 0BL. Tel: (+44) 0l 240 I87t.

und.enpater holography in action: tbe di*ortion caused. by the dffirent refractive
indexes of air,glass and. water can be lvercl/ne.

Holographics International



One of the nen, ra.nge of cylindrical lensesfrom lllswplrt.

- -PRODUCTS

New Ranges Laser Power Monitor

From Newport Avoids Interference
Nes'port Corporation of thc
Unitecl States h.1s rcce ntlv in-
trodr,rcecl several ne\\' ranges
of optical equipr.nent, inch.rd-
ing kits contirining o'linclrical
lenses ancl mollnts, Optisets
conta in ing a var ien '  of  conr-
ponents, and an optical cor.r-r-
Donents kit u,hich the com-
p"t'ty r"yr is ideal fbr a teach-
ing laboratory.

The nerv cylindrical lenses
(pictr.rred) come in standard
s i zes  r v i t h  va r ) r i ng  f oca l

traYs lrlslde i protcctlve case .
Thcre is e xtr. l spacc insirle the
case fbr <>ther cor.nponents to
be storecl safelr'.

Neu,;lort has also lar-rnchecl
the MI(-2 Cor.npronents Kt,
's4rich contirins arl assortmellt
of tl-reir r.r.rost 1-ropular stirncl-
ard rnd nr in i -scr ies posi t ion.
ing and fixturing eqr.ripn.rent.
Amorrg the 82 iten-rs included
are kiner-natic r-nirror moLlnts,
universal bases, a rotatable
platfbrr.r.r, clan.rps and post

Llse r Instrumcntation of Bri-
tain hls iust introduced a ncu'
l lser pou e r arrd erre rgv nroni-
tor rvhich, the companl, says,
c<l r r rb incs ven'  h igh immrrniq '
f i<lnr lrrser porver srrpplv iuter-
fbrence u'ith veq, high accr"r-
rac\/ at loq, cost.

Tlie 9000 Series has firll
scale measurement ranges of
3 0 p W t o I k W a n d 3 m J t o
100 J. Once in service, the
s v s t e m  c a n  b e  r e - p r o -
grammed, allou,ing new re-
quirements to be r.net u'ithout

the need to buy a nerv moni-
tor.

The monitor has a I sec-
ond response time and l% ac-
cLlracy, and comes rvith either
a rnoving coil or LCD display.
It runs fiom a battery u'ith a
lif-e expectancv in excess of
1000  ho t r r s ,  and  a  ma ins
power supply is also available.

Laser Instrumentation Ltd
is at The Forge, The Street,
Binsted, Alton, Hampshire
G U 3 4  4 P B ,  B r i t a i n .  T e l :
(+44\ 0420 22464.

l eng ths ,  so  reduc ing  the
n u m b e r  o f  m o u n t  s i z e s
needed. Made of grade A,
BK7 glass, the lenses can be
bought rvith a reflcctive mir-
ror coating or an anti-reflec-
tion coating which reduces
reflection to less than 0.25%.
Marked on each lens are
numbers referring to the fbcal
length and, as r.vith many
Newport kits, a part number
which is also recorded on the
hardrvood casc thc cquip.
ment is supplied in.

Optisets consist of mirrors,
fi l ters, lenses, beamsplitters
and microscope object ives
rvhich are held on their edges
in foam-surrounded wooden

holders. All are profbssional-
qualit,v components u'hich
Newport says u'ill stand up to
y,ears of use. With the addi-
tion of a l lscr, simplc optics,
and a breadboard or table, the
ki t  conta ins enough equip-
ment to construlct interfe-
rometers, coll imators, tele-
scopes and microscopes.

Newport Corporation is at
18235 Mount  Baldy Circ le,
PO Box 8020, Fountain Val-
ley,  CA 92728,  USA. Tel :
( + l ) 7 1 4  9 6 3  9 8 1 l .  O r c o n -
tact Ne$'port Ltd at Pem-
broke House,  Thompsons
C lose ,  Ha rpenden ,  He r t s
Al5 4ES, Britain. Tel: (+44)
05827 62655.

Fringe Stabil ization System
Enters New Generation

MEI of the Unitecl States has
j u s t  r e l e a s e d  t h e  s e c o n d
generatior-r of its fiinge sttrbili-
zatioll system) knou'n as the
Stabilock II.

President Jeff Brou'rr savs
tha t  t he  neu ' svs te rn  r v i l l
greatll, improve fringe stabili-
zation il'r holographic set-ups
because i t  incoroorares an
ultra lorv noise ditector ancl
pre-amp to e l imir - rate the
60Hz jitter common to exist-
ing l i rs t  generat io l ' r  equip-
ment .

An-rong other ftltr.rres, the

ner,v model stabil izes long
terrn drift and adiusts fbr vi-
brations from DC-500 Hz. It
has diflbrential sensors, graph
clisplavs fbr detectable signal
and mirror position, and ad-
justable mirror position. The
dynamic range is 100 to I and
the typical fiinge stability is
the rvavelength/20.

The standard price of the
Stabilock II is US$950. MEI
can  be  con tac ted  a t  270
North 400 We st, Hyrum, UT
84319,  Uni ted States.  Tel :
(+ I  )  80 I  245  6911 .

Spin-Coated Plates Have
Improved Sub-Layer

Tou'ne Laboratories Inc of
New |ersey, USA, is offering
spin-coated photoresist plates
of up to 45x45cm which con-
tain a sub-layer which it says
not only absorbs up to75% of
backscattered light but also
enhances the adhesion ofthe
rcsist during electro-plating.

The plates, coated with
s t r i a t i o n  f r e  e  S -  1 4 0 0 - 3 0
photoresist. contain an iron-
oxide (Ferroxoplate)  layer
which acts as an efTicient ab-

sorber. The plates can be dip-
coated in larger sizes and
Towne says they are virtually
p inhole f ree.  Pol ished on
both sides, the substrates are
optical grade soda-lime float
glass, in a range of thick-
nesses. Coating thickness is
up to 2.5 microns +/-lO%.

Towne can be contacted at
PO Box 460, One US High-
way 206,  Somerv i l le ,  Nf
08876, United States. Tel:
(+ l )  20 I  7229500 .
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PATENTS

Patents, Please
All the patents shown here are assumed to be written in English. The format is as fol-
lows: (country code) (Date: DD-MM-YY) #(Patent Number), (Authors/company),
Ghh). Country codes are as follows: AIJ, Australia; EP, Buropean Patent; GB,Great
Britain; NZ, New zealand; su, uss& us, usA. These refer to the jurisdiction for
which the patent was applied. The date given is that on which the patent was publisbed'
not submitted. Papers run from 23-05-89 to 27-09-89 where data was available.

r . \ U  I 5 - 0 6 - 8 9  # 5 8 5 2 0 1 ,
Karf Rubenb erger, Prod.wc-
ing and. Reprod.ucing IIo-
lograrns.

o AU 20-07-89 #28477 /89,
EI Du Pont de Nemours &
Company, Process of For-
ming Reflection Holo-
gra.ws in Polyrnerizable
Layers.

r AU 17-08-89 #29859 /89,
American Bank Note Holo-
graphics Inc, Non-contina-
oas Holograrns, Metbod.s of
Mahing theru and Anicles
Incorporating Thern.

r  AU 17-08-89 #28379 /89,
Ciba-Geigy Acti Engesell-
schaft, Contact Copying of
Reflection or Volurne Holo-
grems.

o AU 07-09-89 #31028/89,
Ciba-Geigy AG, Metbod. of
Preparing a Hologram.

.  EP 3 l -05-89  #318148,  In -
ternational Business Ma-
chine Corporation, IIolo-
graphic Recording in
Photor efva ctit e Cr ysta ls.

o EP 07-06-89 #1521 13, Ka-
bushiki  Kaisha Toshiba,
Ultrasonic Dingnostic
Equipment.

o E P  l 4 - 0 6 - 8 9  # 1 0 1 5 0 7 .
University of Dayton, IIolo-
gra.phic Optical Processing
Method. nnd Apparatus.

cEP 19-07-89 #324496.
Yeda Research and Devel-
opment  Company L td ,
Method. of Prod.ucing llolo-
grarns Parti c u I nr ly for II o -
lographic Helruet Displays.

.EP 19-07-89 #210926,
Farrand Optical Co Inc,
Infvo- r e d Las er Shi e I d..

o E P  0 2 - 0 8 - 8 9  # 2 4 4 3 5 7 ,
Ciba-Geigy AG, Blnch-
bached. Hologrnms,

r E P  0 2 - 0 8 - 8 9  # 2 7 2 2 1 8 .
Ciba-Geigy AG, Method. of
Preparing a lIolograru.

o E P  0 2 - 0 8 - 8 9  # 2 7 2 2 1 9 ,
Ciba-Geigy AG, Metbod. of
Preparing a llolograw.

. E P  0 2 - 0 8 - 8 9  # 2 0 7 1 5 6 ,
Hughes Aircraft Company',
Sid.e Lobe Suppression in
IIologrnrus.

oEP 09-08-89 #225852.
Ciba-Geigy AG, Processing
IIologram.s.

. E P  0 9 - 0 8 - 8 9  # 2 2 5 8 5 3 ,
C iba-Geigy  AG,  Ho lo-
8ra.7ns.

o E P  0 9 - 0 8 - 8 9  # 2 2 6 5 4 2 ,
Ciba-Geigv AG, I Iolo-
gra.?ns.

rEP 09-08-89 #230208,
Ciba-Geigy AG, Processing
I{olograms.

. E P  l 3 - 0 9 - 8 9  # 2 0 7 9 9 2 ,
Hughes Aircraft Company,
Flare Reduction in Holo-
grarns.

r EP 20-09-89 #333644, Il-
ford Ltd, Contoct Copying
of Reflection or Volume
Holograms.

rGB 05-07-89 #2176628.
Gillian Margaret Davis, Ian
Norman Ross. Method. and.
Apparatus for tlte Prod.uc-
tion of lligh Resolution
Images.

oGB 05-07-89 #2211646,
Yazaki Corporation, Holo-
gra.phic Mwlti-Display Ap-
pa.ra.tus.

.GB L2-07-89 #2211957,
The General Electric Com-
pany Plc, Holograpbic Pro-
jection Printing.

rGB 02-08-89 #2212935,
Len ingradsky  Ins t i tu t
Yadernoi Fiziki Imeni B P
Konstantinova Akademi i
,Nauk SSSR, Holographic
Diffvaction Grating.

.GB 02-08-89 #2212964,
Yazaki Corporation, Holo-
gra.phic Multi-Dhploy Ap-
pa.rq.tus.

oGB 09-08-89 #2178191-

STC Plc, Dynawic Holo-
graru Record.ing.

.GB 06-09-89 #221465I,
STC Plc, Ilolograms.

r GB l3-09 -89 #2215078,
Engl ish Electr ical  Valve
Company Ltd, Apporntas
for Produting Holograrus.

oGB 20-09-89 #2215484,
Holtronic Technologies
Ltd, Irnprovernents in tbe
M a.n ufa. ctur e of I nteg r ate d
Circuits wsing Holo-
grnpbic Techniques.

cNZ 27-09-89 #220026.
The British Petroleum Co
Plc, Pbase Conjugate Mir-
ror of Poly Acetylene.

oSU 23-05-89 #1428060,
Yaroslavski j  G Pedagogi-
cheski l I IM.K.D.Ushin-
scogo, Appara.tas for Rec-
ord.ing llologrnms.

. S U  l 5 - 0 8 - 8 9  # 1 1 8 7 1 4 0 ,
Inst Fiz an USS\ Method of
Re c or d.i ng I R- II o I ogr a rus.

oSU l5 -08-89 #1238576,
Inst Fiz an USS\ Method of
Re cord.ing I R- H olograrns.

. S U  l 5 - 0 8 - 8 9  # I 5 0 0 9 6 5 ,
Grodnenskij G Universitet,
Method. of Generating
Fringe Pnttern.

rUS 23-05-89 #4832424.
Stephen P McGrew, Wbia
Light Viewable, Cylind.ri-
cal llolograrus and. Method.
of Spatialfu Filtering
Wavefvonts,

rUS 23-05-89 #4832426.
Zumbach Electronic AG,
Process for the Prod.uction
of a Telecentric Light
Bearn, Deilce for cnwying
out this Process and. Process
for the Prod.uction of nn
ITOE.

o  US 23-05 -89  #483427 ,
Nippon Denso Co Ltd, IIo-
logrnphic Display Sysww.

.US 23-05-89 #4832445,
American Banknote Holo-

graphics lnc, Secwrity Dif-
fvnction Devices Dfficult
to Duplicate.

rUS 30-05-89 #4834475,
Anthony I Robinson,,Elola-
g r a.p h i c An a. log ue I n d.i c at-
'i.ng Menns.

.US 30-05-89 #4834476,
Massachusetts Institute of
Technology, Real Image
Ho lograph ic Stere ograms.

.US 06-06-89 #4836628,
Ciba-Geigy AG, Holo-
graphic Film Materia.l.

o US 06-06-89 #4836658,
The General Electric Com-
pany Plc (GEC), Optical
Devices for forwing Image
and Reference Benms with
a Polarizing Beam Spliner
and. a Spatial Ligbt Mod.u-
laton

oUS 06-06-89 #4837425,
The General Electric Com-
pany Plc,  Secwri ty Ar-
ra.ngement.

.US l3-06-89 #4839250.
Polaroid Corporation, Pat-
ent Department, Method. of
Replicating Volume Phase
Reflection Holograrns.

oUS 20-06-89 #4840444,
Brian Hewitt, Composite
Holographic Elements.

cUS 27-06-89 #4842353,
Instruments SA, Diflvac-
tion Apparatus with Cor-
recting Grnting ond.
Method of Mahing.

oUS 27-06-89 #4842968-
Sony Corporation, Ilolo-
gram Recording Med.iuru.

oUS 25-07-89 #4850662,
Saginaw Val le y State
University, IIOE and. Ind.i-
rect Metbod. of Construct-
ing Same.

oUS 0 I -08-89 #4853306,
Hughes Aircraft Company,
Method and Apptaratus for
Delry d.roting D iehromnte d.
Gelntin Holograrus.

oUS l5 -08-89 #4857425.
Holtronic Technologies
Ltd, Manufacture of Inte-
grnted Circuits using Ho-
logrnphh Techni7uzs.

o US 22-08-89 #4859548,
Gerhard  F Ie ise ,  U l r i ch
Wolff, fuchard Matz,
Method. for Generating n
Lattice Structure with a
Phase Shift on tbe Surface of
a Substrste.
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Next Issue
Ho lographi u Int ern ation a/ is alrva,vs glad
to receive news about exhibitions, tech-
n ical  developments,  nerv products,
courses, etc. The deadlir-re fbr publica-
tion in the next issue is March 21990.
Please inch.rde photographs if possible ,
black and u,hite prints or colour slides.
We also welcome longer articles, please
contact us first to discuss vour ideas.

Back Issues
AII back issues of Holographiu Interna-
tional are presently still available, price
d5 or US$8 per copy including postage .
Please order using the form, right. Major
articles in each issue include:

Issue l: Commercial sun'er': Com-
puter-aided design; Calitbrnia fbcr.rs;
Vignetting; Imperial College .

Issue 2: Nerv York education: Se-
curiry holograms; Image blurring part I;
Non-destructive testing; Holographic
movies; Dennis Gabor profiled.

Issue 3: Black and white holography
techniques; RCA final year show; Holo-
grams without lasers; Image blurring
part II; Danish focus; Full colour holo-
graphy.

Issue 4: Pulse holography part I; Ste-
reo photography; Lake Forest sympo-
sium; Holographic endoscopes in me-
dicine; Canada focus; Holograms on
clothing.

Issue 5: A hologram ofEverest; Stutt-
gart exhibitions; The pitfalls of curating;
Largest vibration isolation table; Pulse
holography part II.

Issue 6: Holograms in graphic design;
Colour with DCG; Multiplexing with
CAD and stereo photographs; Museum
of Holography, New York; Alexander's
retrospective.

Ad Index
Agfa-Gevaert Limited
AH Prismatic Limited
Chicago Museum of Holography
Crown Roll Leaf Inc
Global Images Inc
Holocrafts
Hologram Industries
Holos Gallery
Ilford Photo Company
INSPEC Topics
Laza Holograms
Op-Graphics Holography
Total Register Inc
UK Optical Supplies

27
35
l6
25
36
2 l
2

l 3
t l
28
2T
t7
t7
29

Subscribe Now!
For just US$25 or dl5 rve u'ill dispatch each of the next fbur issves of Holographics
International directly to vollr acidress anrq'here in the rvorld irnrnediatelv it is is-
sr.red. We rvil l  also inclucle a copv of onr l99l Directon'ar-rd Buver's Guide.

In future issues u,e u'ill continr.re to cover artistic, scier-rtific and commercial uses
of holographv aud to look at the people and companies uto are researchirrg into,
marketing and rnaking holograms. Each issr.re rvill fbature technical articles, nervs of
the latest developn'rents in the r.l'orld of holographt, and independent revieu's.

You can use this fbrm to order a subscription and/or back issues, and also to order
rhe Holographics International/Museunc of HologrnPh), Directort, nnd Buyer's Guide
1990 (to be published in Febman' 1990, see page I3 ).

Name. . . . . . . . . . .

Position

Company or Organization

Postcode/Zip Code

Country. . . . . . .

Telephone number

Subscriptions
I would like to subscribe to the nexr fitur issues of Hologrnphics Intentntionnl
(n'hich also incluc'les r copv of the l99l Directorl,nnd Buyer\ Guide):

D I enclose a cheque for US$25 or.Cl5
(US dollar cheques rrrust bc clrls'n or-r ir US b:rnk, :rncl I sterling cheques on a
UK barlk, except E,urocheques, rvhich nrust bc in d irncl h:tve card number on reverse.)

J Please invoice me in US dollars/{ sterling (delete one)
I rvould like to start l'ith issr.re
(Starts u' i th next issue unless vou speci l l 'othenvise. Subs canuot include back issues.)

Advertising
O I would like to receive details about advertising in Holographics International

Back Issues
I rvor.rld like the fbllou,ing back issr.res at USS8/{5 eirch
(For detai ls, see i tern on left . ;
I enclose a cheque for the appropriate amount
Please invoice me in US dollars/€ sterling (delete one)

Directory and Buyer's Guide
I rvould like to order rhe HI/MoH Directory and Buvtn's Guide l99A
(Please refbr to orderir.rg instruct ions on page 13.)

D I enclose a cheque for US$20/€I0 per copy
(Send a separate cheqr-re u,hich t,ill not be cashed until the Directory is dispatched.)

O Please invoice me in US dollarc/$ sterling (delete one)

Please indicate your business/profession. (Tick more rhan one if applicable.)
O Holographic Gallen'/Retailer D Photo Materials Manufhcturey'Supplier
O Embossed Hologran'r Mauufhcturer O Optics Equipmer.rt Manufhcturer/Supplier
D Holographic Artist O Academic/Research Holographer

D
D

fl Commercial Holographer
O Publishing /\'lV riri;tg

D Industrial/Scientific Holographer
D Advertising/Public Relatior.rs

D Other (please specil_v)

When complete, please send this firrm to: Holographics International, BCM-Holo-
graphics, London WCIN 3XX, Britain - unless you are ordering a Directorv onl_v fiom an
address in the US or Canada, in which case send i t  to the MoH, address page 13.
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A.H. PRISMATIC
presents the

HOLOGRAM CENTRE
A Captivating In-Store Display for All Our Merchandise

6
A.H. PRISMATIC

Enquiries in the U.S.A. to:
A. H. PRISMATIC INC.
285 West Broadway
New York. New York 1001 3. U.S.A.
Tel: (212) 219 O44O
Fax: (2'12) 219 0443

Pic:tured above: Floor Standing Unit displaying Film Holograms, Laser Jewellery, Laser Discs,
Laser Spex, Hologram Jigsawsi Stickers and Boxes.

The Best Products . . . The Best Designs . . . The Best Packaging . . . The Best Prices

All enquiries (excluding U.S.A.) to:
A. H. PRISMATIC LTD.
New England House, New England Street
Brighton, Sussex BN'l 4GH. England
Tel: (0273) 686966
Telex:877668 PRISM G
Fax: (0273) 67ffi92
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