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Above: Time exposure ({/4
second) of multi-colored un-
scanned beams in rapid auto-
matic chase sequence. Right:
Krypton yeliow/red laser

Dream pierces Argon blue/green
scanned laser tunnel.

CREATING

Lasers in

As lasers become more familiar and
less intimidating 1ools for lighting de-
signers, LDs approach us with increas-
ingly ambitious and fantastic applications
for our laser systems., Most recently

we've seen great interest in the truly,

three-dimensional uses of laser light, as
opposed to apparently 3-D scanned laser
patterns projected onto two-dimensional
screen surfaces,

From Two To
Three Dimensions

Laser light, like all light, is seen only
when it s reflected from a diffusing sur-
face. A two-millimeter diameter laser beam

LIGHTING DIMENSIONS




~ LIGHT SCULPTURE:

Three Dimensions

travelling through clear air will strike a
white screen, and what you will see is an
extremely bright, approximately two-mm
diameter spot on the screen. If you
eliminate almost all competing and ambient
light in the room, the contrast ratio
between the brightness of the highly
focused, defined spot and the relative
darkness of the screen will be so high
(several hundred to one) that the dot will
seem to float in mid-air, because the
reference plane of the screen has been
lost or blocked out,

Now, if you add some reflective scatter-
ing particies to the air in the room (dust,
cigarette smoke, fog), you actually begin
to see the beam in real three-dimensional
space. The airborn particles serve as a
collection of tiny screen surfaces. Wher-
ever a particle intersects the path of the
laser beam, the laser beam is visible to
the eve. This is how and why it is
possible to achieve Star Wars-type effects
in real time in real three-dimensional
space, to surround people with laser beams
and scanned laser beam sculpture.

Popular 3-D Effects

The coherent laser beam allows the
creation of sharply defined, apparently
tangible elements that are made up only
of light energy. Among the most popular
3-D laser effects in discotheques are over-
head strobed, chasing beams, dight ceilings
(scanned planes of light), and moving
tunnels of light that actually —— though
briefly — surround people.

To explain how these three-dimensional
effects are created, it is useful to refer
to the two-dimensional images that are
part of the package. If an unscanned
laser beam projected omto a screen pro-
duces a dot, then a scanned laser beam
moving at sufficient velocity and frequency
back and forth across the screen will
produce a line. This is because the motion
of the dot is faster than the eve can
detect. So persistence of vision makes
you perceive a continuous line, just as
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you perceive continuous motion in a movie
where a series of still frames is pro-
jected onto the screen at a high enough
rate.

Now, turn down the lights, add fog,
and look at the three-dimensional represen-
tation of that horizontal line of laser
light. Viewed from above or below, you
perceive a triangular plane of light. The
beam originates from a point source at
one end of the room and terminates
as a line at the other end. When the
scanning beam itself is visible, it connects
the moving dots and forms a continuous
sheet of light.

Instead of drawing a line with the
laser beam, you might scan the beam in
a circular path. In this case, you see a
point source at one end, a circle at
the other, and a cone of light in between.
We have produced varieties of this “‘tun-
nel of light’’ effect for both still and
motion photography. For limited periods
of time, we are also able to surround
disco dancers and audiences with con-
stantly moving tunnels, They change size
and shape, direction and speed of ro-
tation, and then disappear. This has proven
to be a particularly effective way to really
touch an audience with light, and to
unify an entire space while actively in-
volving the audience.

Preset Scanning for Safety

It should be noted that unless ap-
propriate safety features are implemented,
putting people inside laser tunnels will
usually involve unsafe exposure to laser
radiation levels. In discotheques, we must
preset our scanning systems to ensure
that the velocity and frequency of the
beam are appropriate to the laser output
power and to the distance between the
laser source and the closest point at
which someone may intersect the beam
path. Measurements and calculations then
determine for how long direct exposure
to the scanning beam is safe, and our
timer circuitry is preset accordingly.

To produce additional visual interest
with a ceiling, wall or tunnel of laser
light, the beam may be turned on and off
very rapidly to produce discrete beams of
light. These beams can also be chased
back and forth at variable speeds. It is
also possible to mix and alternate colors
within light sculptural elements, as is
illustrated in the photos at left.

For the Star Wars lasers-as-weapons
effects, we rapidly sequence instensely
bright, unscanned beams to preset target
points. These beams may simply terminate
on a diffusing surface, or may strike an
optical element that diffracts them and
sends back a spray of thousands of less
intense beams. Beams may also be targeted
to photosensors which trigger other effects
like strobes or pyrotechnics. Beams may
also, of course, be reflected from mirror
to mirror to mirror to create complex
matrices of light. Effects incorporating
unscanned beams must be implemented
in such a way that people can never
intersect the beam path(s). Even relatively
low-power beams which are unscanned -
can cause serious, immediate eye injury.
Accordingly, the Bureau of Radiological
Health requires three-meter vertical and
2.5-meter laterial separation between peo-
ple and beams (unscanned or scanned)
which exceed the Class I exposure level.

Scattering Media

Parallel, in-phase laser beams directed
overhead and toward (but not at} the
viewer will appear to be significantly
brighter than beams directed from be-
hind or from the side. In order to op-
timize any three-dimensional laser lighting
effect, competing light sources must be
minimized and an evenly dispersed scatter-
ing medium must be provided. Disco-
theques, concert halls and arenas can
usually be counted on for substantial
amounts of smoke in the air, but the
use of a suitable number of well-placed
fog machines will guarantee optimal dis-
play. A light, well-dispersed fog is pre-
ferable to dense clouds of fog, which
will tend to absorb and significantly
diffuse laser projections.

Whether you’re looking for strobing
beams, a ceiling or curtain of light,
or a whole environment of light, the
highly controllable laser beam can be an
extremely useful tool.

Note: Dick Sandhaus can be contacted
at The Science Faction Corporation, 445
Park Avenue, New York, N.Y, 10022,
(212) 688-7786, Telex 237077, Photos by
Tetsu Okuhara. Photos © and courtesy
of Science Faction Corporation, © 1979,
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Laser and Holographic Directory

Aries Music

Shetland Industrial Park

P.0O. Box 3065, 35 Congress St.

Salem, Mass. 01970

(617) 744-2400

Bob Snowdale, Pres.

Mfr. rotator for analog or digitally-
generated laser displays.

Burean of Radiological Health

Director (HFX-400)
Division of Compliance
5600 Fishers Lane
Rockville, Md. 20857
(301) 443-4874

Coherent Laser Division

3210 Porter Drive

Palo Alto, Calif. 94304

(415) 493-2111

Mifr., HeNe, krypton, argon, mixed-gas ion;
dve lasers. Accessories, modulators and
optics.

Control Laser

11222 Astronaut Blvd.

Orlando, Fla. 32809

(305) 851-2540

Richard Stevenson, Sales Engr.

Mfr. argon, krypton, mixed argon-krypton
lasers.

CW Radiation, Inc.

101 Zeta Dr.

Pittsburgh, Pa. 15238

(412) 963-7457

Marion Zinkhan, Sales Manager
Mfr. Ultra-beam HeNe lasers.

Ealing Corporation

22 Pleasant St.

South Natick, Mass. 01760

(617) 655-7000

Bill Vaughan, Sales Manager

Supplier low-wattage (1, 3, 5 mW) con-
tinuous wave HeNe lasers;” all types
holographic equipment. Free catalogue.

Edmund Scientific Company

300 Edscorp Bldg.

Barrington, N.J. 08007

(609) 547-3488

Bob Gallagher, Public Relations

Supplier dichromatic, transmission holo-
grams, multiplex holography, hologra-
phic mini-labs, HeNe lasers, safety gog-
gles, apertures, accessories.

Eye See the Light Show

1500 Kendale, Ste. #200

E. Lansing, Mich. 48823

(517) 372-7740

Stephen Benedict, President; Richard John-
son, General Mgr.

Laser effects for theatre, planetariums,
trade shows, concerts. Sales, service of
laser equipment.

General Scanning, Inc.

150 Coolidge Ave.

Watertown, Mass. 02172
(617)924-1010

Deane B. Geddes, Applic. Engr.

Mfr. Optical scanning, recording equip.

The Holex Corporation

2544 W Main St.

Norristown, Pa. 19403

(215) 539-0828

Larry Goldberg, Pres.; Robert Bloom,
General Mgr., Micki Goldberg, Sales
Mgr.

Supplier holograms, holographically-pro-

cessed diffraction gratings, special effects
gratings, novelties.

Holo-Gems

P.O. Box 2408

Orange, Calif. 92669

(714) 832-2686

Selwyn Lissack, Pres.

MTfr. laser light shows, custom holography.

Holographic Arts Co., Inc.

5737 Howard St.

Niles, IlI. 60648

(312) 647-8161

Joel Kleinfeld, Chmn.; Dennis Kleinfeld,
Pres.; Lon Moore, Plant Mgr.; Wolf
Zimerman, Tech. Dir.

Mifr. integral holograms for display, light-
weight reflection holograms, multi-colored
rainbow holograms.

Holographic Fantasies

2461 Silverlake Blvd., #C

Los Angeles, Calif. 9003%

(213) 663-4508

Strawberry Gatts, President

Mfr. dichromatic holograms, lecturer,
consultant,

Holographic Film Company
361 W, Broadway

New York, N.Y. 10013

(212) 431-3170

Hart Perry, Jr., Pres.; William J. Moltene,
Dir, of Research, VP; Barbara Wampler,
Dir. of Mktg. Sarah Suggart, Prod. Mgr.

Mfr. custom integral holograms, reflec-
tion and transmission holography, por-
trait and display holography.

Holographix

314 S. Spaulding Dr,

Beverly Hills, Calif, 90212

(213) 858-6495

Adam Linter, Pres., Sam Hess, Chief
Financial Ofcr,

Mfr. integral holography.

IMlusion Lighting International

70 Forest Ave,

Glen Cove, N.Y. 11542

(516) 671-8100

Terry Thomason, Pres.; Richard Garner,
Sales Rep. :

Mfr. laser systems; custom holography
for discos.

International Dichromate Corp,

12277 S. Tth W,

Drayford, Utah 84020

(801) 5720921

Jack Worthington, Mktg. Dir.; Richard
Raliison, Holographic Consultant; Rick
Lowe, Holographic Tech, Cons.

Mfr. white light viewable, reflection-type
holograms; consultants for holography
and laser light shows.

Image Engineering Corporation

60 Aberdeen Ave.

Cambridge, Mass. 02138

(617) 661-7938,

Jennifer Morris, Peter Wolfe, Fred Fen-
ning, Eric Eisack, Engrs.

Laser-scanned graphics, lighting control

IntraAction Corp.

3719 Warren Ave,

Bellwood, Ill. 60104

(312) 547-6644

John Lekavich, Exec. VP; Walter Ba-
ronian, Dir. of Mktg.; Leroy Rodig,
Dir. of Engrg.

Mfr. acousto-optic modulators, deflectors,
associated drive electronics; used for
laser video displays, alphanumeric char-
acter generation, laser beam scanning.

PULL OUT AND SAVE THIS SECTION
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~Directory. ..
J. Douglas Falk Engrg.
186 Paul Ct.
Hillsdale, N.J. 07642
(201) 666-9393
James Douglas Falk, Pres.
* Mfr, Simulated laser products.

Jodon Engrg.

145 Enterprise Dr.

Ann Arbor, Mich. 48103

(313) 761-4044

John Gillespie, Pres.; Mickey Smith, Mktg.
Mer.; Mike Gillespie, Prod. Mgr.

Mfr. HeNe lasers, laser accessories, holo-
graphic systems and accessories, auto-
matic film processor for holography,
electronic shutters, optical power meters.

Laser Concepts

4607-31 Willis Ave.

Sherman Oaks, Calif. 90255

(213) 995-3068

Richard Vanceunebrouck-Werth, Perfor-
mer, Designer.

Laser effects design & performance, con-
sulting services.

Laser Displays, Inc.

755 Boylston St.

Boston, Mass. 02116

(617} 354-0567

Bart Johnson, Pres.

Real graphic laser projection.

Easer lllusions

56 L St., SE

Washington, D.C. 20003

(202) 484-1300

Paul Hoffman, Don Culver,

Supplier laser lighting and disco sound
systems.

Laser Images

6911 Hayvenhurst Ave,

Van Nuys, Calif. 91406

(213) 997-6611

Charles McDaniels, VP; Lynn Condon,
Sales Mgr. £

Producers, ““Laserium’’ laser light shows,
shows for rock concerts, trade shows,
conventions, discos.

Laser Institute of America

41000 Executive Park Dr.

Cincinnati, Ohio 45241

(817) 772-9782

Short Courses:

P.O. Box 9000

Waco, Tex. 76710

Jim Hull, Short Course Dir., Bus. Ofc.
Mgr.

Short courses for laser and electro-optics
technicians,

Laser Media

2046 Armacost Ave,

Los Angeles, Calif. 90025

{213) 820-3750

Steve Wheeler, Gen. Mgr.; Ron Goldstein;
Ed Auswacks.

Laser special effects for entertainment,
advertising; portrait holography; lease
and sell laser light show equipment.

Lasertronics

26 Station Rd.

Westgate-Upon-Sea, Keng, England

0843-33488, TLX: 915101

Mike Geary

Mfr, .5, 5, 15 mW Lasertrace HeNe
entertainment lasers; 15, 250 mW, 2, 4, 6,
8 W argon-ion lasers.

Laservision/Evergreen Industries
200 Madison Ave.

New York, N.Y. 10016

(914) 961-5671

Ron Alpert

Laser sales, service, rentals,

Laztech, Ine.

701 Concord
Glendale, Calif. 91202
(213) 245-3849

Jack Cushing

Laser equipment.

Lexel Corporation

928 East Meadow Dr.

Palo Alto, Calif. 94303

{415)494-3241

Robert J. Buzzard, Pres.; Galen E. Mohler,
VP R&D; Phil G. LandenlLa, VP Mktg.;
Nestor Clough, Sales Mgr.

Mfr. argon, krypton ion lasers, complete
line of accessories, consulting services.

Lumens Corp.

P.O. Box 3407

Culver City, Calif. 90230

(213) 769-4507

James Wanlass, Pres.; Mike Wanlass, VP
Mkig.

Metatron Laser Art

P.O. Box 169

Springfield, Ore. 97477

(503) 7479199

Michael Szudy, Pres.

Production systems, consultation.

Metrologic Systems

143 Harding Ave.

‘Bellmawr, N.J. 08030

(609) 933-0100

Frank Lodge, Mktg, Mgr.

Mir. red light HeNe lasers. Free 1979-80
Catalogue & laser handbook,

THE MOST

EXPERIENCED
& TRAVELED LASER

COMPANY IN THE
WORLD.

Electric Light Orchestra
Kansas

Steve Miller Band

Ringo Starr

Carpenters

Ann-Margret

Dianga Ross

Los Angeles Philharmeonic
Lynda Carier

Montreal Symphony
Honolulu Symphony
Atlanta Symphony
Vancouver Symphony
Portland Symphony
Seattle Symphony
Houston Symphony
Oakland Symphony
Astroworld

Anaheirn Stadium

Mazda

Mattel Toys

AMF/Head Skis

Honda

Black Hole Laser Llight Show
Diamond Head Crater Festival
Cal Jam |

Laserworlds — a Multi-Media

Space Odyssey
Six Flags Over Texas
Six Flags Over Georgia
Six Flags — Mid America
Six Flags — Great Adventure

v

. 'STATE OF THE ART

IN REAL TIME

. LASER WRITING — -

- LOGOS — ANIMATION.

2046 Armacost Ave.
¥ Los Angeles, CA 90025
{213) 820-3750 , - 4
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IntraAction’s
HIGHEST
QUALITY

ACOUSTO-

OPTIC
DEVICES

MODULATORS

@ Pulse or video modulation
up to 20 MHz.

Standing wave modulators.
Frequency shifting for

laser doppler anemometry
(LDA).

Multi-beam modulators

DEFLECTORS
« High speed random access
scanning.
e Scanning rates up to 100
KHz.
» High resolution scanners.

DEFLECTOR-MODULATORS
o Multiple beam generation
and modulation at over
1.5 MHz for seven 2mm
beams.

PATH LENGTH COMPENSATOR
Time delay compensation
for LDA applications.

Ki

ACOUSTO-OPTIC LIGHT
MODULATOR SIGNAL
PROCESSOR ELECTRONICS
Digital drivers.
Gamma correction circuits.
Multi-frequency drivers.
Voltage controtled oscillators
for defiectors,

Contact our experienced engineering

staff for additional information

EI-»: intraAction Corp.

Quality Products for Laser Technology

3719 Warren Avenue/ Bellwood, IL 60104
(312) 547-6644

CIRCLE #25
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Micro-Logic Corp.

100 2nd St., Ste. #213

Hackensack, N.J. 07601

(201) 342-6518

Yim Lewis, Pres.

Micro laser for special effects shows, dis-
cos, trade shows, theatre, advertising,

Multiplex Company

454 Shotwell St.

San Francisco, Calif. 94110

(415) 285-9035

Linda Cecere, Peter Claudia.

Mfr. multiplex holograms, custom imagery
& stock holograms, art and portraiture.

North American Disco Corp.

P.O. Box 8836

Detroit, Mich. 48224

(313)521-5273

Ronald W. Hapanowicz, Pres.; Ron Rig-
gins, Tech. Dir.

Mir, laser products, pro sound and lighting
systerns.

Dr. Brian (’Brien, P.E.

418 Wolcott St.

Newton, Mass. 02166

{617) 965-4417

Dr. Brian O’Brien

Contractor, supplier of laser theatre equip-
ment; technical design of entertainment
laser systems.

Power Technology, Inc.

P.O. Box 4403

Little Rock, Ark. 72214

{501) 568-1995

John Cryer, Mktg. Dir.

Mfr. laser simulator, HeNe laser power
supplies.

Rarified Media, Inc.
City Center of Music and Drama

COHERENT INNOVATIONS INC.

Presents custom developed laser dis-
plays. Areas of specialization are: Com-
plete automated 4 color laser shows
for theatres, planetariums, trade shows,
concerts, and special events. These
shows entail abstract imagery, graphics,
animation and writing set to live or
programmed music and can be pur-
chased, leased, or ¢ontracted by in-
dividual performance. Also available are
single color laser video systems. Multi-
color video is developmental. Image
processing is available. Professional
consulting in all areas of laser imagery.
Coherent Innovations Inc., Floyd Rollef-
stad, President, 1319 6th Ave. N_, Grand
Forks, N.D. 58201. Ph. (701) 772-8447.
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130 W. 56th St.

Ste. #906

New York, N.Y. 10019

(212) 757-5419

Norman Balard, Pres.; Ronald Bates,
Lighting Designer; John Rosser, Graphics
Engr.

Laser graphics and special effects lighting.

Sapan Engineering Co.

P.O. Box #511 245 Seventh Ave.

New York, N.Y. 10001

(212) 255-5995

Edith Sapan, Pres.; Robin Span; Paul
Davis.

Point of purchase holography, integrams,
rainbows, reflection and holographic
window stickers; rent or sell laser ef-
fects; convention display and portrait
holography.

Science Faction Corporation

445 Park Ave.

New York, N.Y. 10022

(212) 688-7786

Dick Sandhaus, Pres.; Craig McNeer,
Mktg. & Applications.

Mfr. laser light systems, designer and
consultant,

Spectra Physics

1250 W. Middlefield Rd.

Mountain View, Calif. 94042

415) 961-2550

Tim Van Slambrouck, Sales Engr.

Mfr. HeNe lasers; high-powered ion lasers
{argon, krypton), lasers for holography.

Spotlight Productions, Inc.

Ste. 104

211 S. Beverly Dr.,

Beverly Hills, Calif. 90212

(213) 275-9449

Dennis Condon, Producer,

Producer, laser light shows ‘‘Laserock
Encounter’” and ‘‘Laser Discomania,”’

Towards 2000

6426 Lankershim Blvd.

N. Hollywood, Calif. 91606

(213) 769-5622

Mark Rowlands, Pres.; Tim Mahoney;
Dick Sheppard.

Mir. Spirolaser and Spiroscope sound-
activated, programmable laser systems,

Wavefronts

P.O. Box 31252

San Francisco, Calif. 94131

(415) 824-3187

Louis M. Brill, Producer

Laser light shows (Theatre of Performing
Lights}, holograms, visual effects. [
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