A Classified Bibliography on Holography

and Related Fields

This Bibliography is the fourth published in
the SMPTE Journal. The first three (Jour.,
April  1966; August .1966; April 1967)
comprehensively covered the literature through
December 1966. This Bibliography differs
from the athers in that the coverage has been
broadened to include topics that are related to
holography.

A contribution submitted by John N. Latta,
Dept. of Electrical Engineering, University of
Kansas, Lawrence, Kansas.

(This Bibliography was received on January
22, 1968.)

An additional feature of this Bibliography ts
that all references are classified. There are 32
classifications, listed below. All references to
arlicles are first listed under classification I
(Holography and Related Fields) with bold-
face numerals following each reference to denote
under which classifications that reference appears.
References to books are listed under categories
2-4.

Each of the 32 categories is listed separately
with ils corresponding references. Space con-
siderations, however, prohibit publishing all 32
classifications at once.
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Because  classtfications  1-d  contain  all
references, they are published below. The sub-
divided list of references under the remaining
classifications (5-32) will be published in a
later issue of the Journal. The second group,
when published, will provide a quick reference
list for those interested in a particular area
relating to holography.

The body of holographic literature is in-
creasing rapidly. Approximately 500 references
are included below, many of which were pub-
lished from January through December, 1967.
Holography is now finding its way inte numerous
applications as evidenced by some of the refer-
ences. The widespread interest in this new field
makes an up-to-date bibliography valuable.

Appreciation is expressed to the Computation
Center of the University of Kansas for the use
of their facilities which aided greatly in the
compilation of this bibliography and to Linda
Hall Library, Kansas City, Mo., without
whose assistance the verification of many refer-
ences would have been impossible.
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When some things don’t change

You can come to Pinewood Studios many
ways. Road, rail and, *though we don’t make a
point of it, by the Grand Union Canal. You
can also come by helicopter and on a clear day
you can see forever. Which is just one reason
they come from all over to make f{ilms at
Pinewood. Look, for example, at this aerial
picture of the studios, its surrounding 92 acres
and horizon. Now, a director can set up his
cameras on the lot, aim his viewfinder and pan
a good 240 degrees without it being cluttered
byV chimneys, factories, smoke and other
extraneous eyesores.

A perfect foreground, middleground, back-
ground and horizon.

©
THE RANK ORGANISATION
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Film Production Division, Pinewood Studios,
Iver Heath, Buckinghamshire, England.
Tel: Ilver 700. Grams: Jarpro Iver Heath.

Incidentally, figuratively speaking one of
the definitions of horizon is “limit of mental
perception, experience, interest, etc.”’

In 1934 when the 92 acres were bought for
filming that 210 degrees view was just about
the same as it is today.

They always have been clever at Pinewood
Studios, Iver Heath, Buckinghamshire, Eng-
land, because they have more ways than one
to look at an horizon, even though they never
admit the sky’s the limit. '

Pinewood

(the leading film studios in Europe)_

is world-wide
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lenses available in 16mm, 35mm Arriflex
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All Arriflex and Siemens equipment available for long term leasing.
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No wonder. With Hazel, film lab managers and timers have
complete color control, from first negative to release print.
And they can inspect color adjustments as they are made,
scene by scene, on closed-circuit TV, before printing.
Hazel, the world’s first and only electronic Color Film
Analyzer in commercial use, enables a timer to do much
more than he ever could before, with almost-incredible
precision and speed. Deliverable quality prints are produced
the first time, with no waste,

Hazel has made such a tremendous impression on everyone
associated with color film processing that, today, labs
equipped with Hazel advertise the fact. Having

a Hazel (or two, or three) on the premises automatically
labels a lab as a leader.

If you have been hesitating while others have been steal-
ing your 16 or 35mm full-color thunder, call us. We'll
arrange to have Hazel demonstrated for you at your con-
venience.

Phone (212) 321-2300. Or write Special Products Dept.,
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0126-166. TWX 428-0092.
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Hazeltine Corporation
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Now with the FAIRCHILD REVERBERTRON
you can reproduce the thrilling reverberated
sounds of the Grand Canyon or the colorful
reverberation qualities inherent only in good
acoustical chambers, In addition, because
reverberated sound is apparently louder than
the same non-reverberated signal, by utilizing
the FAIRCHILD REVERBERTON in motion pic-
ture, radio and television studios you can
create realistic sound effects and attention
holding commercials.

No longer do you need expensive reverbera-
tion chambers or special “on location”
recordings. The FAIRCHILD REVERBERTRON
costs less than you imagine and is available
in economy model too.

The advantages of a FAIRCHILD REVERBER-
TRON in your studio are virtually unlimited for
creating wide audience appeal and impact and
literally hundreds of “ear appealing” sounds.

The next time you want to “glue” your
audience's ears to the sound you're making be
sure to use a FAIRCHILD REVERBERTRON!
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The 658Ais a complete solid state reverbera-
tion system with electronically controlled reverb
time adjustments up to 5 seconds; mixing
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ALSO AVAILABLE

Compact, reverberation
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produced by the theatre's speech and
music reinforcement system. The fact
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Visit Altec Lansing at Booths 9, 10 & 11 at the Audio Engineering Society Convention in Los Angeles, Calif., April 29-May 2
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Cutrona, L. J.,, “The role of coherent

dichroic coated lenses in 3400°K and 3200°K color
temperatures. All lamps operate directly from 120
volts, AC or DC.

® Lamp switch arrangements provide for various levels
of intansity without changing color temperature.

® Adjustable lamp “‘banks’’ permit varied beam
coverage in Mini-Brute 6’ and *'9"" models.

@ Barndoors and diffusion frames available.

Write for data.
Side view illustrates

1015 Chestnut St. R AR R e ot . crent

7 ¥ ptical systems in data processing,
Burbank, Calif. 91502 Berkey@ i Proc., 1966 Spring Joint Computer Conf.,
(213) 8431200 Photo InC. 1 2541, Boston, Mass., April 26-28,

.. 1966, 26, 27.
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The revolutionary blend-
ing of the Gordon Instant
Dailies television system
with conventional motion
picture cameras proved
to be exactly the tool
Blake Edwards needed in
filming The Mirisch Cor-
poration-Blake Edwards
Production of ‘‘The
Party.”

Consider the situation. Edwards
had a script which was crammed
with fast-paced comedic action in
which precise timing was essential
to the success of any given scene.
By utilizing the Gordon Instant Dai-
lies System, the talented producer-
director was able to film his scenes
in the normai manner and then re-
play them by way of videotape re-
cording within seconds after they
were photographed. There was no
wait for the usual overnight rushes.
As Edwards pointed out, the Gor-
don Instant Dailies System provides
the director with the same editorial
perspective available in the projec-
tion room but with the noteworthy
advantage of immediate correction,
while actors and sets are still in
position.

GORDON INSTANT DAILIES SYSTEM goes to “THE PARTY”

There are many advantages in-
herent in the system, all of which
eliminate costly retakes and hold
production time to a minimum. Just
ask script supervisors, set decora-
tors, lighting directors and almost
any other production technician who
is vitally concerned with day-to-day
filming problems.

Gordon Enterprises is proud to
have been an integral part of the
production of ‘‘The Party,”’ and we
are equally proud of our Gordon
engineers who have worked so dil-
igently to nurture the elaborate In-
stant Dailies System to its present
efficiency.

There are innumerable applica-
tions of the Gordon Instant Dailies
System, all of them effecting sav-
ings in time and cost which can be
as high as fifty per cent. For more
information on how the Gordon
Instant Dailies System can be ap-
plied to your particular production,
Just call or write Gordon Enterprises,
5362 North Cahuenga Boulevard,
North Hollywood, California 91601,
phone (area code 213) 985-5500.

The Gordon television camera
(1), mounted on the Mitchell film
camera, feeds a video picture into
a 23-inch monitor (2) which is
stationed near the director, al-
lowing him to review his lake
immediately after it is recorded.
The Gordon master control con-
sole (3) is the heart of the
Instant Dailies System and houses
all controls, videotape recorder
and smaller monitor. It is located
on the set but away from the
center of immediate off-camera
activities.

)
CAMERA

(3) MASTER CONTROL CONSOLE

SERVING THE WORLD

alan gordon enterprises inc.

5362 NORTH CAHUENGA BOULEVARD, NORTH HOLLYWOOD, CALIFORNIA 91601

Telephone (Area Code 213) 985-5500
RENTAL DIVISION~—1430 NORTH CAHUENGA BOULEVARD HOLLYWOOD, CALIFORNIA 90028« Area Code (213) 466-3561

Visit Our Booths 20-21-22 at SMPTE Conventlon, Century Plaza Hotel, Los Angeles, May 5~10
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Canon’s z-0-0-0-0-m lens: 15-170mm, 2.5,
available with remote control of all functions:

434

|I e (g s |
What do you need in a fast zoom
lens? A long zoom ratio? High reso-
lution? You won't find one longer,
with higher resolution, than Canon’s
model 12X15. And the f-stop is un-
changed over the entire zoom range.
The lens is available either manu-
ally operated or with remote con-
trolled cable drive or servomotor op-
eration of all functions: zoom, focus,
and aperture. The motorized controls
are an integral part of the lens, not
an add-on. All Canon lens controls
and accessories are designed and
factory-installed by Canon.

If you need an exceptionally fast
2zoom lens, we make a 15-120mm
£1.3. It's available in manual and re-
mote controlied versions. (For ‘‘no
light” situations, our 50mm £0.95).
We make a complete line of 2zoom
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and fixed focal length optics for Vidi-
con, Plumbicon, and Image Orthicon
cameras. They're all designed with
optical specifications equal to
Canon's unsurpassed photographic
standards, so our Vidicon lenses can
also be used on 16mm motion pic-
ture cameras.

Write for information on Canon TV

optics: Canon U.S. A, Inc. 64-10
Queens Blvd., Woodside, N.Y. 11377,

«jﬁ

The lens you need is made by

Canon
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surface holograms by simple dispersion
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IEEE, 55: 2051, Nov. 1967 (see De-
schamps, G. A., Proc. IEEE, 55: 570~
571, April 1967), 17.

Deschamps, G. A., “Some remarks on
radio frequency holography,” Proc.
IEEE, 55: 570-571, April 1967 (see
Maginness, M. G., Deschamps, G. A,
Prog. IEEE, 2050-2051, Nov. 1967), 17.
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“A technique for obtaining a non-
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JUST ANOTHER REFLEX BNC?

NO! There are a few differences. To start with,
ours is the quietest. For more than a quarter of a
century the BNC was the standard of “noiseless-
ness’’ by which all other cameras have been judged.
Other BNC reflex conversions try to come close to
the BNC. The CSC REFLEX BNC doesn't just equal
the BNC, it surpasses the BNC — it isthe new stand-
ard for others to try to equal.

Secondly, our BNC has a variable mirror shutter.
We feel that forcing a cameraman to shoot with a
175 degree shutterat 24fpsisridiculous. Using ND
filters and varying “f"" stops just isn’t enough. Our
conversion is truly professional —designed for pro-
fessionals.

A word about our reflex optical system — superb!
Don't just take our word for it. Compare! Look
through the focusing tube of a ““racked-over” BNC,
oraMarkll, oranArri, orany BNC reflex conversion
—the CSC REFLEX BNC has the brightest, clearest
ground glass image.

We have even developed an advanced lens locking
device for our camera. It can take lenses from
20mm up — it can even take heavy zoom lenses like
the Angenieux 25mm/250mm without any need
for support brackets.

Mitchell makes great cameras. The BNC is incom-
parable. CSC has maintained Mitchell quality levels
throughout the conversion with all of the original
BNC features intact . . . even down to our steel
washers that have been hardened and precision
ground for a lifetime of smooth operation.

The CSC REFLEX BNC — just another reflex BNC?
Hardly! Just compare. See it now! Rent it! Convert
your BNC! Call CSC at 212 PLaza 7-0906.

CAMERA SERVICE CENTER, INC.,
333 West 52nd Street, New York, N. Y. 10019

CANADIAN AFFILIATE: CINEVISION LTEE., MONTREAL

even the steel washers have been hardened and precision groun:
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“UIE ASKED METRO/KALUAR
TO HELP SOLVE OLUR
PROCESSING PROBLEMS—
THEY OFFERED NO SOLUTIONS!”

“With our Metro/Kalvar Model 135/16 Printer-Processors we're pro-
ducing our own filmstrip prints without chemical solutions or darkroom,"
says Dr. Samuel N. Stevens, Jr., President, Psychotechnics, Inc., Chicago,
lllinois, specialists in reading training aids for industry and education.

You too can enjoy the simplicity of producing top-quality, long wearing,
B&W release prints with Metro/Kalvar’s Printer Processors and unique,
heat developing, dry-process print films. Operating at speeds up to
100 fpm, the Model 135/16 provides both printing and processing in a
single pass. Requiring only electrical power, installation of the desk-top
Model 135/16 is practical anywhere. And, with the simplicity of the
Metro/Kalvar process, no special operator skills are needed.

Write today for details on how a Metro/Kalvar program can benefit you!

-~ METRO/KALVAR, inc.

745 Post Road, Darien, Conn. 06820/203 655-8209
A JOINTLY OWNED SUBSIDIARY OF MGM, INC. AND THE KALVAR CORPORATION
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Film Reeils, Cans, Shipping Cases, Reel Paks, Tape Reels, Processing Rollers, Cores and Bushings.
640 SOUTH COMMERCIAL AVE., CARLSTADT, N. J. 07072, (201) 933-9125 « Direct N.Y.C. Phone No: (212) 524-5055
West Coast: 905 North Cole Ave., Hollywood, Calif. 90038, (213) 467-3107
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NEW!

From

MAGNETIC
RECORDERS
COMPANY

SEEING...
ISBELIEVING!

A professional video and sound recording system with fine
resolution, quality video and true audio fidelity. Instant play-
back on any Sony 14” Videocorder. SEE IT YOURSELF! Over-
the-shoulder, battery operated recorder only 11 Ibs., viewfinder
on camera to frame picture—for much less than you'd believe

. only $1250.00.
BOOTH 45.-46 Sony Videocorder DVK 2400
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ALSO FROM MAGNETIC RECORDERS COMPANY...

L1 H IE I2° 1000 “Report Pilot”

4—marteL

Engineered for the movie
cameraman and reporter
Portable AC/DC and only 7 Ibs.
complete

20-20,000 cps (Hz) @ 714 IPS
Full track

Off tape monitoring
Photo-electric level control
Strobe speed control

Exclusive “‘Pilotone’’ control
Transistorized and climatized for .
temperature extremes ® & 7
2 and 4 track stereo plus 1/ track mono 5
models available

“UHER...a name known to professionals throughout the world."

SEE AND HEAR THESE 2 NEW RECORDERS
AT BOOTHS 45 and 46.

There is only ‘‘one’ ...

MAGNETIC REGORDERS GO.

AUDIO ¢ VIDEO « HIGH FIDELITY EQUIPMENT

7120 Melrose Ave ¢ WE 3-5545 ¢ Los Angeles, Calif 90046
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1he onfy complete line of Integrated Gircult
Audio Equalizer-Amplifier Modules availaie...

The Electrodyne Modular series employs the latest integrated circuit
differential amplifier design techniques and has been developed
for maximum quality, function integration and reliability. Any of
Electrodyne’s 6 Input Modules offer the folowing, used with any of
8 Switching Modules, our LA-602 Program Amplifier and our ACN-1P
or ACN-2P Combining Network they provide all the electronics and
channel switching necessary for a basic Audio-Control Console.

All Electrodyne Input Modules share these features. Each are com-
pletely interchangeable and wire to the same plug. All provide iso-
lated echo send output with independent level control. All draw less
than 40MA at 24VDC and are available without input attenuators.

The 309L, 509L and 709L incorporate a low noise microphone pre-
amplifier, an input switch for selection of line or microphone input,
—10db and —20db to accommodate various microphone output
levels.

Low frequency equalization point of the 409L and 509L is 100Hz
and the high frequency point is 10kHz. Low frequency equal-

209L

Line Level Input

309L

Line level or
microphone input.

409L

Line level or
2 frequency
equalization.

ization points of the 609L and 709L are selectable at 40 or 100Hz
and the high frequency points are selectable at 1.5, 3, 5, or 10kHz.

The 609L and 709L have a coaxially mounted switch which selects
echo send output from before the attenuator or after the program
amplifier.

These all silicon, solid state integrated circuit amplifiers have been
proven in high-reliability military and computer systems, and records
of tens of millions of hours without failure are not uncommon. These
ampiifiers operate well below their maximum output capacity. Sub-
stantial amounts of feedback around each amplifier provide
extremely low distortion, while insuring the highest circuit stability.
Units are virtually insensitive to wide variations in power supplies,
ambient temperatures, capacitive and inductive loads. All plug con-
tacts on the printed circuit board are nickle-rhodium for added
dependability while all switching contacts used have a proven reli-
ability of over one million operations.

‘i.-
4
s

A TITT] 11 |

a09L 609L

Line level or microphone Line level input,
input, 2 frequency 6 frequency
equalization, equalization,

Line level or microphone
input, 6 frequency
equalization.

The fines! oo, because they're Elecirodyne, “The World Leader”

ERELECTRODYNE
EECORPORATION

7315 Greenbush Avenue m North Hollywood = Calif. 91605
Phone: (213) 875-1900 = Cable Address: “ELECTRODYNE"
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SMPTE test films for television

&2 NETWORK, LOCAL, CCTV...

- a lest film library for
engineering and lelecine

VIDEO TEST FILMS

N DN

TEST FUNCTIONS: gﬁ %

alignment e resolution %{ ” %

focus o linearity %; %

low and medium frequency response %r

storage and transfer characteristics § .

automatic brightness control N

qualitative picture analysis AR Rl

FOR COLOR TELEVISION

comparative and qualitative test of system's
abllity to reproduce color

PROJECTOR PERFORMANCE

Test and Adjust:
picture steadiness o jump and weave
shutter timing (travel ghost)
framing e focusing
aperture alignment
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cessors but is incorporated on the FE-30 and

; MODEL FE-50;
18 mm Color.Processor
ggrp%ktachrome Film. Speed

" $22,500

FE-50 models as standard equipment. Don't

settle for less!

® “TEMP-GUARD" positive temperature control sys-
tem. Completely transistorized circuitry insures
temperature control to well within processing
tolerances. Temp-Guard controls temperatures ac-
curately and without the problems of other
systems of lesser sophistication.

@ “TURBO-FLOW" impingement dryer. Shortens dry-
to-dry time, improves film results, and carefully
controls humidity content of your valuable (and
sometimes rare) originals. Immediate projection
capability is assured because the film dries flat
without the usual curl associated with other
film processors.

“ZERQ DOWN TIME” The reputation of any film
processor is only as good as its reliability. The

MODEL FEx
16mm.Color Processor fo
Ektachrome tiim. Speed

7P $16,400

combination of the exclusive and special added
Filmline features guarantees troubie-free opera-
tion with absolute minimum down-time and with-
out continual operator adjustments. Recapture
your original investment in 2 years on mainten-
ance savings alone. Filmline’s “‘Push the button
and walk-away processing’’ allows inexperienced
operators to turn out highest quality film.

@' ‘MATERIALS, CONSTRUCTION AND DESIGN” All
Filmline machines are constructed entirely of
metal and tanks are type 316 stainless steel,
heliarc welded to government specifications. The
finest components available are used and rigid
quality control standards are maintained.
Compare Filmline features to other processors
costing more money. Feature-by-feature, a careful
evaluation will convince you that Filmline offers
you more for your investment.

Additional Features included in price of machine (Not as extras).

Magazine load, daylight operation m Feed-in time delay elevator (completely accessible) m Take-up time delay
elevator {completely accessible) @ Red brass bleach tank, shafts, etc. Prehardener solution fiiter ® Precision
Filmline Venturi air squeegee prior to drybox entry & Air vent on prehardener m Solid state variable speed D.C.
drive main motor m Bottom drains and valves on all tanks @ Extended development time up to two additional
camera stops at 50 FPM & Pump recirculation of all eight solutions thru spray bars ® Temperature is sensed in
the recirculation line = All solutions temperature controlled, no chilled water required m Built-in air compressor
# Captive bottom assemblies assure you constant footage in each solution m Change over from standard develop-
ing to extended developing can be accomplished in a matter of seconds m Impingement dryer allows shorter put
through time.

Partial listing of Filmline Color Installations: — NBC- New York,
NBC- Washington, NBC- Cleveland, NBC- Chicago, CBS & ABC Net-
works, Eastman Kodak, Rochester,

Laboratories: De Luxe Labs, General Film Labs (Hollywood? Pathe-
Labs, Precision Labs, Mecca Labs, Color Service Co., Cap tal Film
Labs, Byron Film Labs, MGM, Movie Lab, Lab-TV, Technical Film
Labs, Telecolor Film Labs, Guffanti Film Labs, A-One Labs, All-
service Labs, NASA Cape l(ennedy, Ford Motion Picture Labs,
WAVY-TV, KTVI-TV, WCPO-TV, KTAR-TV, WSYR-TV. ' " “When you buy quality Filmline Costs Less”
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Measurement of Noise in

Video Systems

Introduction

Noise in video systems cannot be mea-
sured by means of a simple voltmeter
because of the blanking and sync pulses
which are essential elements in these
systems. A wide variety of special methods
and measuring equipment has been de-
veloped to measure video noise — including
oscillogram scanning, and the use of an
oscilloscope to measure the peak value
of the noise signal. Most of these tech- .
niques have inherent weaknesses, but a
recent measurement technique has been
developed. This is a video noise meter
which permits “objective” measurements
of noise, quickly and easily.

In all communication systems, noise
has a major effect on the quality of trans-
mission. Measurement of SNR, therefore,
is practiced on a large scale. In television
systems, the significance of noise is perhaps
even greater because of the very large
bandwidth of the TV channels and be-

A contribution submitted by the author, Rudolf
Feldt, Rohde & Schwarz Sales Co., 111 Lex-
ington Ave., Passaic, N.J. 07055, first on August
11, 1967, and, in a slightly expanded version, on
October 12, 1967. The earlier version was pre-
sented by the author in April 1967 at the NAB
Conference in Chicago and published in the
Proceedings of the 1967 NAB Engineering Conference.
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_of the amplitudes. The

cause the transmitted signals are, by their
very nature, pulses, i.e., similar in char-
acteristics to the noise signals. Until
recently, no completely satisfactory method
was readily available for measurement of
video noise.

Measurement of noise in a video system
cannot be achieved by means of a simple
voltmeter because of the presence of the
blanking and sync pulses (vertical and
horizontal), which are required for the
operation of the transmission system.
The amplitude of these operational signals
is several orders of magnitude larger than
that of the noise, and, therefore, would
make any direct measurement impossible
(Fig. 1a). Because of this problem, a
number of methods and techniques have
been developed; however, these have
serious limitations.

Noise Measuring Method According to RCA
Noise voltage, which is contained in a
line or in the full picture, is displayed on the
screen of an oscilloscope. This oscillogram
is scanned by means of the photocell
through a horizontal slot. This scanning is
accomplished by shifting the oscillogram
in vertical direction by means of a dc
voltage, which is the so-called ¢displace-
ment voltage.” The current in the photocell
is a measure for the distribution frequency
displacement
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voltage, which is required to reduce the
current in the photocell in both directions
to 60.7%, corresponds to twice the rms
value of the noise voltage. The accuracy
of this method is quite satisfactory. The
requirements for the oscilloscope are rather
demanding. Major disadvantages are the
complexity of the operation and the
rather small measuring range, which at
the best amounts to 60 dB.



