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C02 Laser 
with Variable 
Pulse Width 
Pulse Systems has introduced a new 
variable-pulse-width C02 laser. The 
pulse width of this Model VPW LP-30 
can be digitally selected for any num­
ber of preset widths from 5 microsec­
onds to 1 millisecond. Alternatively, 
the pulse width can be continuously 
variable over that same range. 

The energy per pulse or the peak 

power can be held constant over du­
rations ranging from 15 microseconds 
to 1 millisecond. The inital spike 
usually contains no more than 2 or 
3% of the energy. The VPW LP-30 
can be used to determine the opti­
mum laser pulse width for a specific 
laser interaction under study. Pulse 
Systems, 422 Connie Avenue, Los 
Alamos, New Mexico 87544 
Circle number 180 on Reader Service Card 

Channel Electron 
Multipliers Made 
of Ceramics 
Topac is offering a line of ceramic 
channel electron multipliers from the 
German firm Dr. Sjuts Optoelec­
tronic. This KBL series of ceramic 
electron multipliers can be fabricated 
in a variety of shapes and sizes to 
suit special applications. They were 
originally designed for rocket-borne 
applications, where the requirements 
for small size and ruggedness are 
paramount. Versions of these de­
vices have flown on NASA and Euro-

pean Space Agency missions. 
Electro-optically the ceramic de­

vices are similar to traditional all-glass 
designs, but they are claimed to have 
lower noise and faster rise times. The 
reduced lead-glass secondary-electron 
emissive channel is formed on the in­
ner wall of the ceramic body. It is 
curved to reduce ion feedback. The 
ceramic "block" bodies make mounting 
very straightforward. The devices can 
be produced in a range of shapes with 
different sizes of input cones or slits, 
or even with the input and output set 
at an angle to each other for extra 
compactness. 

Applications of these channel elec­
tron multipliers include all sorts of 
pulse counting applications that re­
quire high gain, for example: mass 
spectrometry, ultraviolet and x-ray 
spectroscopy and surface analytical 
instrumentation. There are 10 
standard designs, and customized 
versions are available on request. 
Topac, 99 Derby Street, Suite 303, 
Hingham, Massachusetts 02043 
Circle number 181 an Reader Service Card 

World's Smallest 
Commercial 
Photomultiplier Tube 
Hamamatsu describes its Model 
OPT0-8 as the "world's smallest 
photomultiplier tube ever offered in 
commercial quantities." It is housed 
in a T0-8 metal package. The 
OPT0-8 is claimed to offer the per­
formance of much larger photomulti­
plier tubes in a size that until now 
has been the exclusive domain of 
semiconductor devices. OPT0-8 has 
a number of advantages, in many 
applications, over larger tubes and 
avalanche photodiodes. It allows 
photomultiplier tubes to be mounted 
on PC boards. It also provides fast 
response at low cost. 

The OPT0-8 was designed with 
Hamamatsu's proprietary computer­
aided design software and manufac­
tured with ultra-fine processing tech­
niques. It utilizes a dynode that was 
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AC RESISTANCE BRIDGE 

• 1 0 ranges .002Q TO 2 Megn 
• 20 microvolts to 20 milllivolts excitation 
• Each excitation can be varied 0-100% 
• Noise equiv: 20 ohms at 300 kelvin 
• Dual 5Vz digit displays 

2x16 characters alphanumeric 
• Dual 5'h digit set resistance (R, X) 
• Can display R, t>R, 1 Ot>R, X, t>X, 1 Ot>X, 

R-set , and X-set 
• 10 nano-ohms display resolution 
• Mutual inductance (X) option available 
• Digital noise filtering .2 sec to 30 min 
• IEEE-488, RS-232, and printer output 
• Internal temperature controller available 
• Drives our LR-130 Temperature Controller 
• Multiplex units available 8 or 16 sensors 

LINEAR RESEARCH INC. 
5231 Cushman Place, STE 21 

San Diego, CA 92110 USA 
VOICE 619-299-0719 

FAX 619-299-0129 
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"Fills a vast gap in the literature ... 
Ms. Schwarz clearly explains the language 

and much more of the substance of 
elementary particle physics. " 

-SHELDON GLASHOW, HARVARD UNIVERSITY 

A TOUR OF THE 
SUBATOMIC ZOO 
An Introduction to Particle Physics 

Cindy Schwarz, Vassar College 
Introduction by Sheldon Glashow 

With hardly a mathematical formula, Ms. 
Schwarz guides you through the world of 
the "subatomic zoo," populated by some 
of the most dramatic discoveries of mod­
em science-notably, quarks , leptons, and 
the basic forces that govern their interac­
tions. You ' ll also encounter the accelera­
tors and detectors that are used to find 
these exotic particles. Most important, your 
tour is conducted in easily accessible terms 
- perfect for students and their teachers. 

1992, 128 pages, illustrated 
0-88318-954-2, paper 

$25.00 Members $20.00* 

To order, call toll-free: 
1-800-488-BOOK 

(In Vermont, 802-878-0315) 

AMERICAN Marketing and Sales 

INSTlTIJTE 335 East 45th Street 
OFPHYSJCS New York, NY 10017 
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WHAT 
MAKES 

A CURVE 
BALL 

CURVE? 

The Physics 
of Sports 

Edited by Angelo Annenti, Jr., 
Villanova University 

Applying fundamental laws of phys­
ics, this armchair volume puts to rest 
a number of popular sports-related 
misconceptions and accounts for phe­
nomena that, for many, have been a 
source of wonder since childhood. 
Why does a golf ball have dimples? 
How can a sailboat travel almost di­
rectly into the wind? The answers are 
eye-opening-for professionals, 
students, and teachers in the fields 

of both physics and sports. 
An AlP Book 

1992, 260 pages, illustrated 
0-88318-946-1, paper 

$35.00 Members $28.00 

To order, call toll-free: 
1-800-488-BOOK 

(In Vermont, 802-878-0315) 

AMERICAN Marketing and Sales 
INSTTTUlE 335 East 45th Street 
~ New York, NY 10017 

Member prices are for members of AlP Member 
Societies (APS/OSA/ASA/SOR/AAPT/ACA/ 

AAS/AAPM/AVS/AGU/SPS). To order at 
member rates, please use the toll-free number. 
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created by computer simulation. 
OPT0-8 is the first photomultiplier 
tube small enough to fit within the 
confines of a semiconductor package. 
It is seven times smaller than 
Hamamatsu's next smallest end-on 
photomultiplier. Hamamatsu, 360 
Foothill Road, P.O. Box 6910, Bridge­
water, New Jersey 08808-0910 
Circle number 182 on Reader Service Card 

Manufacturing Tools 
for Flat Panel 
Displays 
Semiconductor Systems has entered 
the market for large, area-flat panel 
display manufacturing systems. Its 
first product for this field, the APEX 
panel-processing system, is designed to 
coat and develop the ultra-thin photo­
sensitive films used to pattern the dis­
plays. Virtually all of the emerging 
flat panel technologies-active matrix 
liquid-crystal displays, electrolumines­
cent displays, field-emission displays­
require a photolithographic sequence 
to pattern the fine dots or pixels on the 
viewing screen surface. 

Engineered to handle rectangular 
or square substrates of up to 500 nm 
x 500 mm, the APEX design incorpo­
rates the firm's cluster-tool architec­
ture. Flat panel substrates move be­
tween processing steps via an 
automatic, programmable, rotating 
robot arm. Modules carry out sub­
strate cleaning, adhesion priming 
and photoresist processing. APEX 
has a random-access cluster design 
for flexibility and easy interfacing 
with lithography tools. Semiconduc­
tor Systems, 47003 Mission Falls 
Court, Fremont, California 94539 
Circle number 183 on Reader Service Card 

Magnetic Bearing 
Turbomolecular 
Vacuum Pump 
Leybold's new turbovac 1000MC mag­
netic-bearing turbomolecular pump is 
designed for applications such as par­
ticle-beam accelerators, plasma etching 
and coating. A permanent-magnetic 
passive bearing suspends the pump 
rotor. The pump shaft position is 
monitored by an axial sensor that con­
tinuously adjusts the rotor position in 
case of deviation. Two lubricant-free 
bearings can stabilize the rotor shaft 
in the event of severe mechanical im­
pact. This low-vibration, convection 
cooled pump requires no lubrication on 
other maintenance. · 

The firm's new Turbotronik NT30 

frequency converter is a solid-state 
power unit that requires no backup 
batteries. It fits onto a 19-inch rack. 
Leybold Vacuum Products, 5700 Mel­
lon Road, Export, Pennsylvania 15623 
Circle number 184 on Reader Service Card 

On-Line Monitor 
for Plasma Processing 
The new PPM 421 plasma process 
monitor from Balzers promises high 
resolution, on-line monitoring and 
convenient Windows-based software. 
The new process monitor allows op­
timization of the plasma process dur­
ing developmental studies and higher 
yield during production. The PPM 
421 is suited for all types of plasma 
processing, including de, radiofre­
quency and microwave or plasma 
arcs. Applications range from clean­
ing and surface modification to 
plasma-assisted coating and etching. 

On-line monitoring is accomplished 
by measuring the mass-resolved en­
ergy distribution of neutrals and ions 
(positive and negative) in the plasma. 
Energy resolution is better than 0.3 eV 
over the whole energy range up to 500 
eV. The standard molecular mass 
range up to 512 amu can be extended 
to 2048 amu. These specifications are 
achieved by the use of a differentially 
pumped Balzers QMA 400 quadrupole 
mass analyzer with an energy analyzer 
inserted between the ion optic source 
and the mass filter. 

Using Balzers QUADSTAR 421 soft­
ware package, the PPM 421 operates 
under Windows 3.1. Recording addi­
tional plasma-process parameters fa­
cilitates correlation of the measure­
ment results with process products. 
Balzers, 8 Sagamore Park Road, 
Hudson, New Hampshire 03051 
Circle number 185 on Reader Service Card 



NEW PRODUCTS 

Low-Noise 
High-Temperature 
SQUID Devices 
Conductus has introduced what it de­
scribes as "the first commercially avail­
able low-noise 77-K SQUIDs". They are 
part of the firm's new iMAG series of 
sensors and control electronics. The 
first iMAG products include liquid-ni­
trogen-temperature SQUID ma_@.etome­
ters with less than 300 fTNHz noise 
at 1 Hz, liquid-helium-temperature 
SQUIDs, an ultracompact flux-locked 
loop and a 3-channel, autotuning mi­
croprocessor-based SQUID controller. 
The flux-lock loop uses optical-fiber 
communication to eliminate shielding 
and grounding problems. Forthcoming 
iMAG components include liquid-he­
lium-temperature gradiometers, mag­
netic coupling components and addi-

tional multichannel controllers. Con­
ductus, 969 West Maude Avenue, Sun­
nyvale, California 94086 
Circle number 186 on Reoder Service Cord 

lon Beam 
Machining with 
Electron Microscopes 
FEI has introduced the DualBeam 
FIB/SEM workstation, which it de­
scribes as "the first commercial fo­
cused ion-beam tool to combine a 
digital field-emission scanning elec­
tron microscope and high-perform­
ance focused ion beam into a single 
integrated package." Designed to 
process samples ranging from pack­
aged integrated circuits to whole pro­
duction wafers, the DualBeam pro­
vides a full range of gallium ion-beam 
micromachining, metal deposition 
and scanning ion microscopy plus the 
high-resolution imaging and mi­
croanalysis capabilities of Schottky­
emitter field-emission microscope 
with an (optional) energy dispersive 
x-ray system. 

DualBeam places the specimen tar-

get area in position for simultaneous 
ion beam cross-sectioning and elec­
tron-beam viewing. Separate scan 
generators for the two beams permit 
coupled or independent scan patterns 
and magnifications. Electron-beam 
imaging during milling helps define 
milled features without repeated tilt­
ing. Immediate high-resolution SEM 
imaging after ion-beam milling also 
eliminates sample transfer and sub­
sequent exposure of the milled cross 
sections to atmospheric contami­
nants. Integrating both electron and 
ion beams into a single system, we 
are told, provides an expanded range 
of new capabilities not possible with 
individual stand-alone ion-beam and 
electron microscopes. FEI Company, 
19500 N. W. Gibbs Drive, Suite 100, 
Beaverton, Oregon 97006-6907 
Circle number 18 7 on Reoder Service Cord 

Copper-Filled 
Conductive Adhesive 
Syon is offering a new, highly conduc­
tive cooper-filled epoxy for conductive 
joints and rf shielding. Syons TRU­
BOND is a two part, electrically conduc­
tive adhesive that provides good elec­
trical and thermal conductivity at a 
fraction of the cost of silver-filled ad­
hesives, we are told. With a volume 
resistivity of 0.002 ohm-em, this sol­
ventless resin has a cure time of 2 
hours to a hardness of 90 Shore D. 

Useful for conductive paths and in 
applications that cannot tolerate silver 
migration, TRU-BOND 215 has a tensile 
shear strength of 1500 psi at 73° F. 
Shelf life is one year, and the material 
has a pot life of 45 minutes. The 
adhesive is available in the Syon Acu­
Pak and in pints, quarts and gallons. 
Syon Corporation, 280 Eliot Street, 
Ashland, Massachusetts 01721 
Circle number 188 on Reoder Service Cord 

New Literature 
Optics-Grasenby Optronics is offer­
ing, free of charge, a two-sided, lami­
nated guide to optical units. The guide 
is meant to be a convenient reference 
for photometric, radiometric and fiber­
optic measurements. It has tables of 
photometric and radiometric quantities 
and units as well as absolute and rela­
tive fiberoptic measurements. Dia­
grams illustrate typical measurement 
techniques and graphs show typical de­
tector responses. There are also tables 
of photometric illumination, luminance 
and conversion factors from photomet­
ric to radiometric units. Graseby Op­
tronics, 12152 Research Park-t,vay, Or­
lando, Florida 32826-3207 • 

''As ENTERTAINING 
as a good detective story." 

-TIME 

CONTINENTS 
IN MOTION 

Second Edition 

Walter Sullivan, former science 
editor for TheN ew York Times 

An absorbing and highly readable 
history of the idea of continental 
drift-a concept that revolution­
ized our understanding of geology. 
Sullivan traces its tentative begin­
nings in the 19th century and its 
promulgation by Wegener in the 
1920s to the accumulation of over­
whelming evidence in the '60s. This 
second edition is extensively up­
dated to reflect our current under­
standing of the basic geophysics 
underlying continental drift. Writ­
ten at a slightly more technical 
level than an average Times science 
story, Continents inM otion will ap­
peal to all general science readers. 

An AlP Book 

1991,456 pages, illustrated 
0-88318-703-5, cloth 

$50.00 Members $40.00 

0-88318-704-5, paper 
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