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HOLOGRAPHY

_ 4 .
HOLO- /ho-12-/ COMB FORM (ME, FrR. OF, FR. L, : ]
FR. GK, FR., holos WHOLE): COMPLETE.

~GRAPHY /g-ra-fe/ n COMB FORM (L -GRAPHIA, ,
FR. GK, FR. graphein): WRITING OR REPRESENT-
ATION IN A (COMPLETE) MANNER OR BY A (COM-
PLETE) MEANS,

ORIGINALLY CONCIEVED BY DR. DENNIS GABOR
IN 1947 AT THE RuGBY ELECTRICAL Co.,
SCOTLAND. FIRST PROPOSED AS A METHOD OF
IMPROVING ELECTRON-MICROSCOPY,

A HOLOGRAM IS A COMPLETE REPRESENTATION,
RECODRDING THE FULL DEPTH QUALITIES AS
WELL AS THE RELATIVE BRIGHTNESS OF A
SCENE.

LASER

' .
LASER//la-z2v/ n Light Amplification
by Stimulated Emission of Radiation:

A DEVICE THAT UTILIZES THE NATURAL OSCIL-

LATIONS OF ATOMS FOR AMPLIFYING OR GENER-

ATING ELECTROMAGNETIC WAVES IN THE VISIBLE
REGION OF THE SPECTRUM,

A SODURCE OF LIGHT WHICH IS FREQUENCY
COHERENT (MONOCHROMATIC, ALL WAVES ARE THE
SAME LENGTH), SPATIALLY COHERENT (UNIPHASE,
ALL WAVES ARE IN STEP), AND COLLIMATED
(PARALLEL, IN A TIGHT BEAM),

FIRST DOPERATING LASER REALIZED IN 1960 BY
CrR. THECDORE H. MAIMAN AT HUGHES AIRCRAFT
Co., CALIFORNIA, MADE PRACTICAL COPTICAL
HOLOGRAPHY POSSIBLE.




INTERFERENCE

A HOLOGRAM 1S A PHOTOGRAPHIC RECORD OF INTER-
FERENCE BETWEEN COHERENT LIGHT WAVES (BEAMS)
FROM TWO DIFFERENT SOURCES: A REFERENCE BEAM

{CARRIER WAVE) AND OBJECT BEAM (SIGNAL, IMAGE).

WHEN WAVES INTERFERE IN PHASE (I.E. CREST TO
CREST OR TROUGH TO TROUGH) CONSTRUCTIVE INTER-
FERENCE OCCURS. THIS FORMS A COMPOSITE EFFECT
EQUAL TO THE SUM OF THE COMPONENT WAVES.

—>

22

CONSTRUCTIVE INTERFERENCE

WAVES OUT OF PHASE (I.E. CREST TO TROUGH AND
VICE VERSA)} CREATE DESTRUCTIVE INTERFERENCE.
THIS NEGATES THE EFFECT OF THE COMPONENTS.

=

DESTRUCTIVE INTERFERENCE

CONSTRUCTIVE INTERFERENCE EXPOSES THE FILM
WHILE DESTRUCTIVE INTERFERENCE LEAVES IT
BLANK. A HOLOGRAM IS THE COMPLETE RECORD

OF ALL LIGHT FROM THE OBJECT AS IT INTERFERES
WITH THE REFERENCE BEAM.




VISIBLE INTERFERENCE PATTERNS

IN THIS DEMONSTRATION THE INTERFERENCE OF TWO WAVEFRONTS
OF COHERENT LIGHT CAN BE SHOWN TO PRODUCE VISIBLE INTER-
FERENCE "FRINGES,"

THE COHERENT LIGHT FROM ONE LASER IS SPLIT INTD TWO PARTS
WHICH FOLLOW SEPARATE PATHS. WHEN RECOMBINED AND SPREAD
BY A LENS, CONSTRUCTIVE AND DESTRUCTUVE INTERFERENCE CAN
BE SEEN AS BANDS OF LIGHT AND DARK.

BY ADJUSTING THE TWO EXPOSED SCREWS ON ONE MIRROR, THE
PATH OF CNE WAVEFRONT IS ALTERED TO FORM OBSERVABLE CHANGE
IN THE INTERFERENCE PATTERNS.

INTERFERENCE
PATTERNS

' LENS

[ apuustasLe » BEAM- S
[k%\ MIRROR Z|| SPLITTER
N

MIRROR

SRSSST O MIRROR

LASER MIRROR




TRANSMISSION HOLOGRAM

THE "CrLAssicAL HoOLOGRAM" (c. 1962). FIRST
REALIZED WITH LASER LIGHT BY EMMETT LEITH AND
JURIS UPATNIEKS AT THE UNIVERSITY OF MICHIGAN.,

CREATED BY FORMING INTERFERENCE PATTERNS BETWEEN

OBJECT AND REFERENCE WAVES FROM THE SAME SIDE
OF THE FILM, '

A BEAM-SPLITTER (PARTIALLY REFLECTING, PARTIALLY
TRANSMITTING MIRROR) IS USED TO CREATE THE TwOQ
BEAMS FROM ONE LASER, LIGHT IS SPREAD BY
LENSES TO ILLUMINATE OBJECTS AND FILM, AND

FRONT SURFACED MIRRORS DIRECT THE BEAMS.

BEAM-SPLITTER LENS . MIRROR

LASER

TRANSMISSION HOLOGRAM CONSTRUCTION e

k!

THE DEVELOPED HOLOGRAM IS ILLUMINATED BY THE
REFERENCE BEAM ALONE, AND DIFFRACTS (BENDS) THE
LIGHT AS THOUGH IT WERE EMANATING FROM THE
ORIGINAL SCENE. THIS VIRTUAL IMAGE APPEARS

IN CORRECT SIZE AND RELATIVE POSITION Ta THE
FILM, RETAINING ALL THE OPTICAL PROPERTIES OF

_ THE _ORIGINAL SCENE. '

LENS , MIRROR

VIRTUAL
LASER. IMAGE

oo e e it e e TN T

HOLOGRAM

</ | OBSERVOR

VIRTUAL IMAGE RECONSTRUCTION




"WHITE-LIGHT" REFLECTION HOLOGRAM

WIDELY USED AS IT CAN BE VIEWED UNDER DORDINARY
WHITE LIGHT FROM A POINT SOURCE (SUN, SPOT LIGHT).
FIRST REALIZED BY Y. N, DENISYUK OF THE U.S5.5.R,

INTERFERENCE PATTERNS ARE FORMED BETWEEN OBJECT
AND REFERENCE BEAMS FROM OPPOSITE SIDES OF THE FILM.,

SIMPLE ONE-BEAM REFLECTION HOLOGRAMS ARE CONSTRUCTED
BY SPREADING THE LASER LIGHT WITH A LENS, SHINING IT
DIRECTLY ONTO THE FILM (AS REFERENCE BEAM) WHILE
PASSING THROUGH THE TRANSPARENT FILM TO ILLUMINATE
THE. OBJECT AND RETURN TO THE FILM (AS 0OBJECT BEAM).

JECT

LASER LENS | FILM
REFLECTION HOLOGRAM CONSTRUCTION

ILLUMINATING THE DEVELOPED HOLOGRAM WITH A POINT
SOURCE. OF WHITE LIGHT FROM THE SAME ANGLE AS THE
ORIGINAL REFERENCE BEAM RECONSTRUCTS THE IMAGE.

SPOT LIGHT oy
N/ VIRTUAL

./ IMAGE

OBSERVOR A HOLOGRAM

VIRTUAL IMAGE RECONSTRUCTION




WHITE-LIGHT "RAINBOW" TRANSMISSION HOLOGRAM

A MAJOR CONTRIBUTION IN MAKING HOLOGRAMS MORE EASILY
VIEWED. THIS TECHNIQUE WAS DEVELOPED BY DR. STEPHEN
BENTON OF PotARcID CoRP. IN 1968, ‘

BY ILLUMINATING THE FILM WITH ONLY A SLIT OF REF-
ERENCE LIGHT AN OTHERWISE NORMAL TRANSMISSION
HOLOGRAM IS FORMED. WHEN VIEWED WITH ANY POINT
SOURCE OF WHITE LIGHT (SUN, INCANDESCENT BULB,
CANDLELIGHT) THE WHITE LIGHT 1S DIFFRACTED INTD
ITS COLOR COMPONENTS (AS THOUGH BY A PRISM)
RECONSTRUCTING THE IMAGE.

MULTIPLEX HOLOGRAM OR “INTEGRAM”

INTEGRATING SEVERAL TECHNIQUES, THIS METHOD TRANS-
DUCES MOTION PICTURE FOOUTAGE CIRCUMSCRIBING A SCENE
INTO A STEREQSCOPIC 3-D IMAGE. THIS TECHNIQUE

ALLOWS THE USE OF MOVING SUBJECTS ILLUMINATED BY

ANY LIGHT AND CAN EMPLOY ANY STANDARD CINEMATOGRAPHIC
EFFECT. COMPUTER GENERATED FILMS CAN BE USED AS

THE IMAGE SOURCE, CREATING‘THREE-DIMENSIONAL MOTION
IMAGES OF SCENES WHICH DO NOT ACTUALLY EXIST.




A SELECTED CHRONOLOGY OF HOLOGRAPHY

1947

1948 -

1949/

1959

1866

1961

1862

1965

DR. DENNIS GABOR, A RESEARCH ENGINEER AT THE RuUGBY
ELECTRICAL (O, IN SCOTLAND, CONCEIVES THE THEORY OF
A TECHNIQUE TO USE COHERENT LIGHT TO IMPROVE THE
RESOLUTION OF ELECTRON MICROSCOPE IMAGES.

GABDOR MAKES THE FIRST HOLOGRAM, IN YIN-LINE" TRANS-
MISSION TYPE, USING A FILTERED MERCURY ARC LAMP AS
A LIGHT SOURCE.

ALTHOUGH LIMITED IN THEIR INVESTIGATIONS BY THE LACK
OF A COHERENT LIGHT SOURCE, SEVERAL SCIENTISTS IN

THE U.5.A, AND U.K. CONTINUE TO INVESTIGATE HOLO-~
GRAPHY. AMONG THEM: ALBERT BAEZ, JAMES DysoN, H.MLA.
EL-SuM, MicraeL E. HAINE, PAWL KIRKPATRICK, EMMETT
LEITH, T. MU_VEY, GORDON ROGERS, AND GEORGE W. STROKE,

THE THEQRETICAL CONCEPTS FOR THE LASER ARE DEVELOPED
INDEPENDENTLY BY DR. CHARLES H., TOWNES OF THE U.S.A.
AND AM PrROKOROV AND N. Basov oF THE U.S.S5.R. IN 19864
THEY BECOME THE JOINT RECIPIENTS OF THE NogSEL PRIZE IN
PHysiIcs

THE FIRST OPERATING LASER, A PULSED RUBY TUBE, 15 CON-
STRUCTED BY DR. THEODORE MAIMAN AT THE HUGHES AIRCRAFT
Co. RESEARCH LABORATORIES IN CALIFORNIA.

TRION INSTRUMENTS INC.,FOUNDED BY LLOYD CROSS, SELLS
THE FIRST COMMERCIALLY PRODUCED LASER TO TEXAS INSTRUMENTS.

Y.N. DENISYWK OF THE U.S.S.R. DEVELOPS WHITE-LIGHT
REFLECTION HOLOGRAPHY .

LEITH AND JURIS UPATNIEKS AT THE UNIVERSITY OF MICHIGAN
UTILLIZE AN OFF-AXIS RADAR IMAGING TECHNIGLE WITH A LASER
LIGHT SOURCE TO CREATE COFF-AXIS TRANSMISSION HOLOGRAMS.

STROKE AND HIS COLLEAGLES AT THE STATE UNIVERSITY OF
NEW YORK FURTHER DEVELDP AND PROMOTE DENISYIK'S REFLECTION
HOLOGRAM TECHNIOQLE,

DR, Tuwng H., JEONG OF LAKE FOREST COLLEGE DEVELCPS THE
360° CYLINDRICAL HOLOGRAM.

L.D. SIEBERT OF THE CONDUCTRON CORP. USES A PULSE LASER
TQO CREATE THE FIRST HOLOGRAM OF A HUMAN SUBJECT. '




197

1870

1971

1974
1975

1976

I

T.A. SHANKOFF AND KEITH PENNINGTON OF BELL LABORATORIES
AT MURRAY HILL, N.J. DEVELOP DICHROMATED GELATIN AS A
RECORDING MEDRIUM FOR HOLOGRAPHY .

THE FIRST OF MANY HOLOGRAPHIC MOVIE SYSTEMS ARE DEVELOPED
BY IBM, TRW, BeELL LABS, AND OTHERS.

DrR. STEPHEN BENTON OF THE POLAROID CORP. DEVELOPS THE
WHITE-LIGHT "RAINBOW” HOLOGRAM. THIS TECHNIQUE MAKES THE
DISPLAY OF HOLOGRAMS EASIER AS ANY POINT WHITE LIGHT SOURCE,
EVEN CANDLELIGHT, CAN. BE USED.

THE FIRST SHOW OF HOLOGRAPHY IN AN ART CONTEXT IS HELD AT
THE CRANBROOK ACADEMY OF ART.

GABOR 1S AWARDED THE NOBEL PRIZE IN PHYSICS FOR HIS DISCOVERY
OF THE PRINCIPLE OF HOLOGRAPHY,

THE FIRST SCHOOL OF HOLOGRAPHY OPENS IN SAN FRANCISCO UNDER
THE DIRECTION OF CROSS.

CROSS AND DAVE SCHMIDT DEVELOP INTEGRAL HOLOGRAPHY INTO THE
MULTIPLEX HOLOGRAM, CREATING THE FIRST PRACTICAL TECHNIQUE

OF INTEGRATING MOTION INTOD HOLOGRAPHY, AND FORM THE MULTI-

PLEX CO. FACILITY.

JEONG AND HAL SNYDER AT LAKE FOREST MAKE THE FIRST INTEGRAM
OF A COMPUTER GENERATED FILM. THIS IS ALSO THE FIRST CON-
TINUOUS INTEGRAM OF A SCENE GREATER THAN 360°.

BENTON INVENTS A NEW DEVELOPING TECHNIQUE FOR REFLECTION
HOLOGRAMS THAT IMPROVES RESOLUTION AND IMAGE BRIGHTNESS.

;b
BENTON MODIFIES THE WHITE-LIGHT TRANSMISSION TECHNIQUE TO
MAKE ACHROMATIC (BLACK AND WHITE) IMAGES.

THE MUSEUM OF HOLOGRAPHY IS GRANTED A CHARTER BY THE STATE
OF NEW YDRK AND OPENS IN NeEw YORK CITY UNDER THE DIRECTION
OF ROSEMARY JACKSON.

N.T.K.F.I. SCIENTISTS IN THE SOVIET UNION DEMONSTRATE A MASS
AUDIENCE HOLOGRAPHIC MOTION PICTURE SYSTEM, SHOWN DURING THE
XIT CONGRESS OF UNIATEK IN Moscow.




EXHIBITORS

PORTRAIT OF DENNIS GABOR

R. RHINEHAART

TRANSMISSION HOLOGRAM: 1971

FACILITY: McDONNELL DoucaLAs ELECTRONICS CO.,
5T. CHARLES, MISSOURI

COLLLECTION: COOPER-HEWITT MUSEUM OF DESIGN,
SMITHSONIAN INSTITUTION, WASHINGTON, D.C.

THIS PORTRAIT OF HOLOGRAPHY'S INVENTOR WAS MADE POSSIBLE
WITH A PU_SE LASER. THE SHORT BURST OR PULSE ACTS TO
RECORD OR "FREEZE" A MOVING HUMAN SUBJECT MUCH AS A FLASH
“FREEZES MOTION IN CONVENTIAL PHOTOGRAPHY.

H

TRAINS

E.R.I.M. SCIENTISTS

b
TRANSMISSION HOLODGRAM: 1976
RESEARCH
FACILITY: ENVIRONMENTAL {INSTITUTE OF MICHIGAN,
ANN ARBOR, MICHIGAN

COLLECTION: E.R.I.M.

FROM. THE LAB OF JURIS UPATNIEKS AND EMMETT LEITH,
DEVELOPERS OF THE OFF~AXIS TRANSMISSION HOLOGRAM
IN 1962, A FINE EXAMPLE OF THE INCOMPARABLE RESO-
"LUTION, BRIGHTNESS, AND DEPTH OF THE "cCLASSIcAL"
HOLOGRAM,




"TIME AND SPACE'

Dr. TwnG H. JEONG

TRANSMISSION HOLOGRAM: 1968
FACILITY: LAKE FOREST COLLEGE, LAKE FOREST, ILLINDIS

COLLECTION: U.S. GOVERNMENT, VETERANS ADMINISTRATION

INTERFEROGRAM

DrR. TiNG H. JEONG

INTERFEROMETRIC TRANSMISSION HOLOGRAM: 1971
FACILITY: LAKE FOrREST CoLLEGE, LAKE FOREST, ILLINDIS

COLLECTION: Dr. TunNG H, JEDONG

HOLOGRAPHIC INTERFERCMETRY OR '"HOLOMETRY''. CREATED BY
EXPOSING THE FILM ONCE, STOPPING THE EXPOSURE, STRESSING
THE OBJECT (HERE BY TIGHTENING THE SCREW), AND EXPOSING
AGAny' MICROSCOPIC DEFORMATIONS IN THE OBJECT APPEAR AS
DARK LINES OR "FRINGES''. THIS TECHNIQUE HAS BECOME
HOLOGRAPHY'S GREATEST PRACTICAL ENGINEERING APPLICATION,




HORSE

DrR. TunG H. JEONG

CYLINDRICAL TRANSMISSION HOLOGRAM: 1966
FACILITY: LAKE FOREST CQLLEGE, LAKE FOREST, ILLINDIS
COLLECTION: DR. TuNG H. JEONG

ONE OF THE FIRST 360° SINGLE EXPOSURE HOLOGRAMS BY THE
INVENTOR OF THAT TECHNIQUE.

CATHEDRAL
DR. TUuNG H. JEONG
AND HAL SNYDER

COMPUTER GENERATED INTEGRAL HOLOGRAM: 1973

FIRST CONTINUOUS INTEGRAL HOLOGRAM OF A SCENE GREATER
THAN A 360° LOOP. FIRST "'INTEGRAM'' FROM A COMPUTER
GENEgﬁfko FILM (FROM LOS ALAMOS SCIENTIFIC LABORATORIES. )




"SEE NO EVIL, HEAR NO EVIL, SPEAK NO EVIL' (CHILDREN)

DR. TunG H. JEONG
MULTIPLEX HOLOGRAM: 1974

THE MULTIPLEX HOLOGRAM COMBINED SEVERAL TECHNIGQUES TO
ALLOW THE INGCUSION OF MOVING SUBJECTS, IN A CYLINDRICAL
FORMAT, TO"BE VIEWED WITH WHITE-LIGHT. THE HOLOGRAM IS
MADE FROM STANDARD 16mm MOTION PICTURE FOOTAGE TAKEN
PANNIKG ARODUND THE SUBJECT.

LION

N.T.K.F.I. SCIENTISTS
REFLECTION HOLOGRAM: 1977

FACILITY: CINEMA AND PHOTOGRAPHIC RESEARCH INSTITUTE
(N.1.K.F.I.}; Moscow, U.S.S5.R.

A PRIME EXAMPLE OF THE WHITE-LIGHT REFLECTION TYPE
"HOLOGRAM FIRST DEVELOPED BY Y.N. DENISYUK (OF THE
U.5.5.R.). NOTABCE FDR THE SUPERB RESOLUTION, BRIGHT-
NESS, AND DEPTH OF SOVIET HOLOGRAPHIC FILM, AND THE
USE OF A PROJECTED "PSEUROSCOPIC' IMAGE IN FRONT oF
THE FILM, '




o RUSSIAN JEWELRY

N.I.K.F.I. SCIENTISTS

REFLECTION HOLOGRAM: 1976

FACILITY: CINEMA AND PHOTDGRAPHIC RESEARCH INSTITUTE

COLLECTION: DrR. TunNg H. JeEonNG

~+HOLOGRAPHIC MOVIE FRAMES

N.I.K.F.I. SCIENTISTS

a

TRANSMISSION MOVIE FRAMES: 1977
FACILITY: CINEMA AND PHOTCGRAPHIC RESEARCH INSTITUTE

COLLECTION: DR, TuNG H. JEONG : -

3 FRAMES FROM A €ONTINUOUS HOLOGRAPHIC MOVIE. THESE
FRAMES, RECORDED AND PROJECTED WITH A PULSE LASER, ARE

- THE IMAGE TION OF A COMPLEX OPTICAL SYSTEM TO PROJECT
THE TRUE REE DIMENSIONAL MOTION PICTURE INTO THE REAL
SPACE OF A MASS AUDIENCE.




ENGINE # 9

WitL WALTER AND
DrR. STEPHEN A. BENTON

REFLECTION HOLOGRAM: 1976
EACILITY: POLAROID RESEARCH LaBs, CAMBRIDGE, Mass.

COLLECTION: Dr. STEPHEN A, BENTON

AN EXAMPLE OF THE RESOLUTICN, BRIGHTNESS, AND DEPTH
(IN FRONT OF AND @EHTND THE PLATE) POSSIBLE WITH THE
WHITE-LIGHT REEEéCTION TYPE HOLOGRAM,

HOLOGRAPHY

DR. STEPHEN A. BENTON

WHITE-LIGHT TRANSMISSICON HOLOGRAM: 1975
FACILITY: POLAROID RESEARCH {ABS, CAMBRIDGE, Mass,

COLLECTION: Dr. STEPHEN A. BENTGN

ONE OF THE FIRST_AND BEST ILLUSTRATIONS OF THE ''RAINSOW'
HOLOGRAM FROM THE LAB WHERE IS WAS DEVELOPED IN 1968.




PORTRAIT OF PUM III

Wit wALTEé

ACHROMATIC WHITE-LIGHT TRANSMISSION HOLOGRAM: 1976
FACIL.ITY: POLARDID RESEARCH LABS, CAMBRIDGE, Mass.

COLLECTION: WILL WALTER

AN ATTEMPT TO CREATE AN "ACHROMATIC' (BLACK AND WHITE)
IMAGE RECONSTRUCTED WITH WHITE LIGHT. AN EXCELLENT
EXAMPLE OF .HOLOGRAPHY AS ARCHIVAL DOCUMENTATION OF
THREE ?}MENSIONAL SUBJECTS.

LITTLE WATCHES AND WATCH PARTS

Rick RALLISDN

DICHROMATE REFLECTION HOLOGRAM: 1976

FACILITY: ELECTRIC UMBRELLA, INC., SALT LAkKE CIiTY, UTAH

COLLECTION: MuseUM OF HOLOGRAPHY, NEW YORK, NeEw YORK

ANOTHER FILM EMWSION TO PRODUCE HIGH RESOLUTION, BRIGHT

s
REFLECTION HOUDGRAMS WHICH CAN BE VIEWED BY ALMOST ANY
LIGHT, ‘




mﬁ,DReguLA

LEE LAcY

MULTIPLEX HOLOGRAM: 1977 i
FACILITY: MUW.TIPLEX CORP., SAN FRANCISCO, CALIFORNIA

COLLECTION: LEE Lacy

MIKE ROYKO

LEE LACY

ﬁLLTIPLEX'HDLOGRAM= 1677

FACILITY: MWLTIPLEX CORP., SAN FRANCISCD, CALIFORNIA

COLLECTION: GALLERY 1134




NOTES ON HOLOGRAPHY AS A WAY TO ART

"HALF OR MORE OF THE BEST NEW WORK IN THE LAST
FEW YEARS HAS BEEN NEITHER PAINTING OR SCULPTURE."

DoNALD JUDD

THIS PROVOCATIVE COMMENT BY ONE OF AMERICA'S MOST NOTED
SCULPTORS AND CRITICS HAS TWO IMPORTANT IMPLICATIONS TO
HOLOGRAPHY AS LEGITIMATE ART ACTIVITY. FIRST, IT ACKNOW-
LEDGES THE SHIFT IN INTEREST TO THE USE OF MEDIA OTHER
THAN THE TWO MOST ACCEPTED TRADITIONS. BuUT PERHAPS MORE
IMPORTANTLY IT SUGGESTS THAT THE IDEAS OF ART HAVE BECOME
AS OR MORE SIGNIFICANT THAN FORMAL CONCERNS. THIS IS NOT
TO SAY THAT HOLOGRAPHY HAS ARISEN AS THE CUTTING EDGE OF
SIGNIFICANT NEW CONCEPT-ORIENTED INVESTIGATIONS (OR THAT
IT SHOULD EXCLUSIVELY.) HOWEVER, HOLOGRAPHY NOT ONLY BEARS
FUNCTIONAL SIMILARITIES TO EXISTING MEDIA, BUT CARRIES THE
POTENTIAL FOR NOVEL CONTRIBUTIONS TO THE FUNCTIONS OF THE
VISUAL. ARTS.

MANY INTERESTING PARALLELS EXIST BETWEEN THE RISTORIC
DEVELOPMENTS OF PHOTOGRAPHY AND HOLOGRAPHY. AT THE PURELY
TECHINCAL LEVEL, THE PROBLEM OF DEVELOPING A FILM ADEQUATE
TO RESOLVE AN ILLUMINATED SCENE IS IN CDMMDN. THE ALL-DAY
EXPOSURE OF NICEPHORE NIEPCE'S COURTYARD IS ONE MOST HOLO-
GRAPHERS CAN IDENTIFY WITH. THE HIGH RESOLUTION SILVER
HALIDE FILMS IN WIDEST USE FOR HOLOGRAPHY WERE ORIGINALLY
DESIGNED FOR DTHER SCIENTIFIC APPLICATIONS AND HAVE AN
ASA OF .02 !

A FURTHER SIMILARITY IN UTILIZING THESE MEDIA IN AN ART
CONTEXT IS THE SELECTION OF SUBJECT MATTER. PIONEERS OF
BOTH PROCESSES HAVE INITIALLY SELECTED SUBJECTS SECAUSE
THEY CAN BE ADEQUATELY ILLUMINATED. BUT IT HAS ALSO BEEN
IMPORTANT T0Q SELECT IMAGERY WHICH COWLD BE ACCEPTED AS
PART OF AN EXISTING PICTORIAL TRADITION. MARGARET BENYON,
ONE OF THE FIRST ARTISTS TO PURSLE HOLOGRAPHY, RECDGNIZED
THIS PROBLEM. "My INTENTION IN THE STILL-LIFES WAS TO
PROVIDE THE VIEWER WITH IMAGES DOF FAMILIAR DBJECTS, IN
ORDER TO PRESENT THE 3D PROPERTIES OF HOLCGRAMS IN A COM-

MOMLY KNOWN ART GENRE, WITHOUT THE ENCUMBRANCE OF NEW IDEAS."




P

OTHER ARTISTS HAVE MADE MORE SUCCESSFUL REFERENCE TO THIS
PROBLEM. MICHAEL SOWDON HAS MADE ONE SUCH ATTEMPT IN HIS
"BREAKFAST DF CHAMPIONS"; A STANDARD SIZED COLLECTION OF
CUTLERY AND COMMON TABLE IMPLEMENTS ARE PRESENTED WITH AN
OVERSIZED OSTRICH EGG. HERE, THE INTENSE REALISM OF A BANAL
COLLECTION OF OBJECTS (IN ALL THEIR 3D SPLENDOR) IS JUXTA-
POSED WITH A DISTURBING SCALE REFERENCE.

THE INCLUSION OF HUMAN SUBJECTS HAS POSED MAJOR TECHNICAL
PROBLEMS FOR THE HOLOGRAPHER, SINCE EVEN THE MOST MINUTE
MICRO-MOLECU_AR MOVEMENT OF ANY SUBJECT DESTROYS THE IMAGE.
THE PULSE LASER, COMPARABLE TO A STROBOSCOPIC FLASH, ALLOWS
THE USE OF LIVE MODELS 8UT IS AN EXPENSIVE AND COMPLEX
PIECE OF EQUIPMENT. THE DESIRE TO INTEGRATE MOTION INTO
HOILOGRAMS PROVIDED ONE SOLUTION. THE INTEGRAM aND MULTIPLEX
HOLOGRAM ALLOWS STANDARD MOTION PICTURE FOOTAGE MADE BY
PANNING ARDUND A SUBJECT TO BE PROCESSED INTO A CONTINUOUS
STRIP DF HOLOGRAMS, EMPLOYING THE PRINCIPLE OF EARLY PER-
SISTENCE OF VISION MACHINES (PRIMARILY THE ZOETROPE) AND
STERED OPTICS. WITH THIS TECHNIQUE, NOT ONLY CAN ALL STAN-
DARD CINEMATOGRAPHIC EFFECTS (7Z00MS, DISSOLVES, MASKS, ETC.)
BE ACCOMODATED, BUT A NEW RANGE OF SUBJECTS CAN BE INCLUDED:
LIVE MODELS, OUTDOOR SCENES, AND, IN SHORT, ANYTHING THAT
CAN BE FILMED AROUND ITS CIRCUMFERENCE. THE IMAGE THEN
APPEARS INSIDE A TRANSPARENT CYLINDER OF FILM. A SIMPLE
BUT SENSITIVE REFERENCE TOD THIS CONTAINED APPEARANCE IS
MADE BY ARTIST ANATIT STEPHENS WHO WRITES "WHIPPED CREAM"
WITH WHIPPED CREAM ON A TRANSPARENT CYLINDER, IN WHICH

SHE WAS FILMED, IN HER PIECE "SPACE GRAFFITI I." INTERES-
TINGLY, ANAIT REFERS TD THESE MULTIPLEX HOLOGRAMS AS
"HOLODEONS” , RECOGNIZING THEIR LIKENESS TO EARLY ZOETROPE
NICKELODEONS. ALSO NOTEWORTHY ARE THE MULTIPLEXES MADE
FROM FILMS OF COMPUTER GENERATED' DRAWINGS, CREATING MOVING
3D IMAGES OF SUBJECTS WHICH DO NOT EXIST. LT IS PERHAPS
INTERESTING THAT THE EARLIEST EXPERIMENTS IN STEREC OPTICS
{C 1600) WERE DONE WITH DRAWINGS WELL IN ADVANCE OF THE
INVENTION OF PHOTOGRAPHY .

THESE TECHNIQUES FUSING MOTION PICTURES INTO A HOLOGRAPHIC
FORMAT STILL RETAIN THE ESSENTIAL QUALITIES OF A HOLOGRAM,
GIVING A SENSE OF "PERSONALNESS"; THIS DUE LARGELY TO THE
LIMITED SCALE AND VIEWING ANGLE WHICH PERMITS ONLY A FEW
VIEWERS AT A TIME. THE ESSENTIAL "PUBLICNESS'" OF CINEMA
IS AS YET ONLY REALIZED IN CURRENT DEVELOPMENTS BY NIKFI
RESEARCH SCIENTISTS IN THE U.5.5.R. THIS METHOD OF PRO-
JECTING FLLL-SCALE IMAGES OF ANY MODEST SIZE STUDID SCENE
INTO THE VIEWERS REAL SPACE IN INCREDIBLY EXCITING IN ITS
PROMISE. THE TECHNOLOGY OF THIS SYSTEM IS GROSS, HOWEVER:




HIGH-POWERED PU.SE LASERS, A COMPLEX OPTICAL SYSTEM FOR
RECORDING AND PROJECTION, AND A SPECIAL SCREEN (ESSENTIALLY
A LARGE HOLOGRAM OF ANOTHER COMPLEX OF LENSES) ARE REQUIRED.
“HOWEVER, THIS TECHNIQUE, PERHAPS SIGNIFICANTLY DEVELOPED BY
THE SOVIETS, SUGGESTS THE ADVENT OF A HOLOGRAPHY MADE PUBLIC,
REACHING A VAST AUDIENCE SIMULTANEOUSLY.

A MAJOR CONTRIBUTION OF PHOTOGRAPHY WAS ITS ABILITY TO CAP-
TURE A MOMENT IN A VISUAL CONTINUUM. EADWEARD MUYBRUDGE'S
SEQUENTIAL INSTANTANEQUS PHOTOGRAPHS OF ANIMALS IN MOTION
PROVIDED A WEALTH OF VISUAL INFORMATION THROUGH A ''NEW WAY

OF SEEING." SIMILARLY, ONE OF HOLOGRAPHY'S SPECIAL PROPERTIES
IS WORTH RECOGNITION. SINCE MICRO-MOLECULAR MOVEMENT OF ANY
PART OF A SUBJECT OF A HOLOGRAM RECORDS AS A VOID OR. DARK
"FRINGE", THESE MINUTE MOVEMENTS CAN BE RECORDED, THROUGH

THE TECHNIQUE OF HOLOGRAPHIC INTERFEROMETRY (OR "HOLOMETRY'")

A DOWBLE EXPOSURE OF A SUBJECT IS MADE; ONE BEFDRE AND ONE /\

AFTER SOME PHYSICAL STRESS.IS APPLIED. THIS HAS.BECOME - -- e
HOLOGRAPHY 'S PRIMARYS PRAGMATICTAPPLICATION THROUGH NON-DES- ‘
STRUCTIVE TESTING OF MATERTALS. HOWEVER, MARGARET BENYON NOTED

THIS PROPERTY AND EMPLOYED IT IN MAKING TWO HOLOGRAMS OF ONE

LDAF OF BREAD: ONE WHILE IT WAS FRESH (AND MOVING AS ITS

MOISTURE EVAPORATED) AND ONE AFTER IT HAD DRIED. THUS SHE

PRESENTS THE VIEWER WITH NEW VISUAL INFORMATION ABOUT A COMMON

OBJECT. IN THIS WAY A CONFRONTATION IS ENGENDERED WITH A

"NEW WAY OF SEEING" A PREVIOUSLY ACCEPTED VISUAL SITUATION.

HOLOGRAPHY 'S MOST HERALDED,QUALIYY IS ITS THREE DIMENSIONAL
PROPERTY. THIS TS IRONIC/YA% IT WAS AN UNFORESEEN CONSEQUENCE
OF Dr. DENNIS GABOR'S EARLY EXPERIMENTS WITH COHERENT LIGHT
CONDUCTED IN THE LATE '40S WHICH'WERE FEASIBILITY TESTS OF A
THEORY HE DEVELDOPED AS A METHOD OF IMPROVING THE RESOLUTION OF
ELECTRON MICROSCCPY.  GABOR ABANDUONED THESE EXPERIMENTS FOR
LACK OF AN ADEQUATE LIGHT SOURCE (THE LASER) AND BECAUSE HE
CONSIDERED THE 3D PROPERTIES TO BE OF LITTLE CONSEQUENCE.

THIS PRCPERTY (THREE DIMENSIONALITY) WILL TAKE A SECONDARY ROLE
IN HOLOGRAPHY AS A WAY TO ART TO A MORE SIGNIFICANT IDEA —— ITS
ISOLATION OF THE PURELY VISUAL ASPECT OF A COMPLEX PHYSICAL
SITUATION. THE HOLOGRAMS OF ARTIST HARRIET CASDIN-SILVER ARE OF
GREAT IMPORTANCE IN THIS RESPECT. HERE THE WNIQUE QUALITIES OF
REFLECTED/DIFFRACTED LASER LIGHT ARE RECORDED IN SPACE WITHOUT
THE SUPPORT OF ANY VISIBLE MATERIAL PRESENCE,




A SUCCINCT EXPRESSION OF THIS IDEA IS MADE IN A PROJECT BY
ARCHITECT FRIEDRICH ST, FLORIAN: "THE IMAGINARY MONUMENT."
"DESIGNED AS A CORPORATE HMEADQUARTERS, FUNCTIONAL AND
SYMBOLIC CONCERNS ARE DISCONNECTED AND GIVEN DIFFERENT
REALITIES. THE STRUCTURE ITSELF, WITH ITS PROGRAM REQUIRE-
MENTS, IS SUNKEN INTO THE GROUND AND IS INVISIBLE FROM ITS
SURRDUNDINGS. THE "CORPORATE IMAGE," THE FORM-ANALOG TO THE
MANHATTAN SKYSCRAPER, IS PRODUCED BY MEANS OF A HOLOGRAM
THAT FLOATS WEIGHTLLESSLY IN THE AIR."

HOLOGRAPHY 'S GREATEST POTENTIAL WITHIN THE VISUAL ARTS LIES
IN-ITS CAPABILITY TO ISOLATE THE PURE VISUAL ASPECTS =— THE
PERCEPTUAL PHENOMENCN OF [ IGHT DETACHED FROM A MATERIAL
SUBSTANCE.




INTITLED

ANTHONY R. ANDALORO

3 TRANSMISSIDN HOLOGRAMS AND...: 1977
FACILITY: LAKE ForesT COLILEGE, LAKE FOREST, ILLINDIS

COLLECTION: THE ARTIST

"MILKSHAKE"
RUDIE BERKHOUT

s

TRANSMISSION HOLOGRAMS: 1976

FACILITY: PHYSICS DEPARTMENT, BROWN UMIVERSITY,
PROVIDENCE, RHODE ISLAND

COLLECTION: THE ARTIST

"ALMOST WHITE-LIGHT"

RUDIE BERKHOUT

WHITE-LIGHT TRANSMISSION HOLOGRAMS: 1977

COLLECTION: THE ARTIST




"INTO ONE™

LORAN BILLINGS

LASER LIGHT ENVIRONMENT: 1977

INSTALLATION: GALLERY 1134

"'"TOMORROW"!

=} -
HANS BUELKHAGEN AND AKE SANDSTROM

WHITE-LIGHT TRANSMISSION HOLOGRAM: 1975
FACILITY: HOLOVISION AB, STOCKHOLM, SWEDEN

COLLECTION: HOLOVISION AB, STOCKHOLM, SWEDEN

"SIOLENCE! o

HANS BJELKHAGEN

POEM: HANS WEIL

TRANSMISS ION HOLOGRAM: 1976

FACILITY: HOLOVISION AB, STOCKHOLM, SWEDEN

COLLECTION: HOLOVISION AB, STOCKHOLM, SWEDEN




"2 INVESTIGATIONS '

JOHN A. BOESCHE

WORDS, PHOTOGRAPHS, TRANSMISSION HOLOGRAMS:

FACILITY: THE ScHDOL OF THE ART INSTITUTE OF CHICAGO,

CHIcAacD, ILLINOIS

COLLECTION: THE ARTIST

"'APROPOSFORTHESHOW'!

COSMOS CAMPOLI AND TOM CVETKOVICH

4

REFLECTION HOLOGRAM, SCLL#TURE: 1977

FACILITY: NORTHEASTERN ILLINOIS UNIVERSITY,
CHicaGgo, ILLINOIS

COLLECTION: THE ARTIST

"BEE THEATRE"

Cosmos CAMPOLI AND TOM CVETKOVICH

TRANSMISSION HOLOGRAM: 1977

FACILITY: NORTHEASTERN ILLINOIS UNIVERSITY,
CHIcaco, ILLINOIS

COLLECTICN:  THE ARTIST

1977




"DR. EINSTEIN'S CHESSBOARD"

PETER CLAUDIUS

MULTIPLEX HOLOGRAM: 1975

FACILITY: THE MuTipLEX CoORP., SAN FRaNCISsCO,
CALIFDRNIA

COLLECTION: MUsSEUM OF HOLOGRAPHY, MNEW YORK, NEW YORK

""THEATRE ALIF"

Tom CVvETKOVICH

5IFFRACTIDN GRATINGS, SCULPTURE: 1977

FACILITY: NORTHEASTERN ILLINOIS UNIVERSITY, OHICAGO,
‘ ILLINDIS

"HOLO DALI: CRYSTALIZED" 2}

MARK DIAMOND

TRANSMISSION HOLOGRAM: 1976
FACILITY: HOLOGRAPHICS

COULECTION:  THE ARTIST




"THOUGHTS"

KENNETH DUNKLEY

TRANSMISSION HCOLOGRAM: 1973

FACILITY: NEw YORK UNIVERSITY, NEW YORK, NeEw YORK

COLLECTION: THE ARTIST

""THE WORLD'S FIRST HOLOGRAPHIC SCULPTIMATION!

BoB GARDINER
a

MULTIPLEX HOLOGRAM: 1975

FACILITY: THE MW TIPLEX CORPDORATION, SAN FrRANCISCQ,
CALIFORNIA '

COLLECTION: THE ARTIST

"COUNT 'EM AGAIN..."

Or. TUNG H. JEONG AND DAVID WENDER

TRANSMISSION HOLOGRAM: 1971
FACILITY: LAKE FOREST COLLEGE, LAKE FOREST, ILLINOIS

COLLECTION: BrR. TWNG H. JEONG




"THE TRANSITIONS OF LIGHT/LIFE: and the void is not empty"

DEBORAH GAVENTA

LASER AND SUNLIGHT INSTALLATION: 1977
INSTALLATION: GALLERY 1134

"IN THE TRANSITIONS THE REALITY HAS BEEN CONSUMED BY ILLUSIONS,
ALLOWING THE VIEWER A CHOICE IN PARTICIPATION WITH THE AMBIGUOUS
EDGES. THE VOID CONTAINED BY THE ARTIST'S SOLUTION TO EDGE 1S
FILLLED WITH A REALITY OF ENERGY. EMPTY OF OBJECTS, WITH THE
EXCEPTION {F THOSE WHICH MANDATE TRANSITION, THE SPACE HAS BECOME
A REPRESENTATION OF QUR UNIVERSE; TO ATTEMPT A COLLABORATION OF
THE MOST COHERENT FORM OF LIGHT WITH OUR PRIMARY SOURCE OF WARMTH
AND ILLUMINATION. THUS ART REACHES ITS LEVEL OF A MAJOR COMMUNI-

CATION., A CREATION OF RITUAL(S), ON WHICH DUR SOCIETY DEPENDS

FOR AN EXPLANATION TO THE CONFUSION.!
' DEBORAH GAVENTA

"PROPOSAL DRAWING FOR THE INSTALLATION'

DERORAH GAVENTA

OIL PASTELS ON PAPER: 1977

COLLECTION: THE ARTIST

”CRéME DE MOTION # 3"

S5CoTT E. NEMTZOW

REFLECTION HOLDGRAM: 1976

FACILITY: PHYSICS DEPARTMENT, BROWN UNIVERSITY,
PROVIDENCE, RHODE ISLAND

COLLECTION: THE ARTIST




"RED SUN'

RuBEN NINEZ

REFLECTION HOLOGRAM: 1976

COLLECTION: THE ARTIST

"TITLE F"

RUBEN NONEZ

REFLECTION HOLOGRAM: 1976

COLLECTION: THE ARTIST

- "EXCAVATION MIRROR'

RUBEN NINEZ

'REFLLECTION HOLOGRAM: 1976

COLLECTION: THE ARTIST

"CELESTIAL MIRROR"

RUDEN NONEZ

REFLECTIGON HOLOGRAM:! 1976

COLLECTION: THE ARTIST




"SPACE MAN'

JERRY PETHICK

WHITE-LIGHT TRANSMISSION HOLOGRAM: 1974

FACILITY: ScCHOOL OF HOLOGRAPHY, SAN FRANCISCO,
CALIFORNIA

COLLECTION: JACKSON GRAPHICS, NEW YORK, NEW YORK

"GYRAOSCOPE"'

RICK SILBERMAN

L

REFLECTION HOLOGRAM: 1975

. FACILITY: POLAROID RESEARCH LABS, CAMBRIDGE, MASS.

COLLECTION: THE ARTIST

"SPHERE AND COLLAGE"

ANAIT STEPHENS

REFLECTION HOLOGRAM, COLLAGE: 1975

FACILLITY: THE ARTIST'S STupio, LOS ANGELES, CALIFORNIA




"SPACE GRAFFITI I' (HOLODEQON SERIES)

ANATIT STEPHENS

MWL TIPLEX HOLOGRAMS: 1974

FACILITY: THE MWTIPLEX CORP., SANFRANCISCO, _
CAL IFORNIA 5

COLLECTION: MusEwM oF HOLOGRAPHY, NEW YORK, New YORK

"THE FIRST 360° CELL ANIMATION"

BRITTON ZABKA

]

MULTIPLEX HOLOGRAM: ~ 1976

FACILITY: THE MWTIR.EX COrRP., SAN FRANCISCO,
CALIFORNIA

COLLECTION: THE ARTIST

"THE KNIGHT SHOT"

BRITTON ZABKA : .

MULTIPLEX HOLOGRAM: 1976

.FACILITY: THE MWTIPLEX CORP,, SAN FRANCISCO,
CALIFORNIA

COLLECTION: THE ARTIST




