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The Comstock System III Electrostatic Energy Analysis System
includes Double Focusing Electrostatic Energy Analyzer, Dual
Channelplate Detector, Einzel Lens, Analyzer Power Supply and
Electrostatic and Magnetic Shield and Mounting Boxes. All the
major components you need for a state-of-the-art Electrostatic
Energy Analysis System.

com/lock
P.O. BOX 199 OAK RIDGE, TENNESSEE 37831 (615)483-7690

Circle number 73 on Reader Service Card

Janis Quality!
SuperVaritemp

Cryostat Systems
• 1.5-300 K temperature

range.
• 5 Watt cooling capacity.
• Optical access along any

direction.
• 0.75" O.D. tails for

magnetic measurements.
• Fast sample interchange.
• Automatic temperature

control.
• Low helium consumption.
• Reliable proven

performance.

JANIS RESEARCH COMPANY, INC.
2 Jewel Drive, Wilmington, MA01887 • Tel: (617)657-8750 Telex: 200079
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agreement with modern values. Com-
bined with his results on stellar inte-
riors, his research on the solar atmo-
sphere led to the important result
that the composition of the Sun is
nearly the same at the surface as in
the deep interior.

In interstellar studies, one of his
best known results concerned the
structure of the ionized hydrogen
regions surrounding a star of high
surface temperature (spectral type O
or B). He showed in 1939 that the
ultraviolet photons from such a star
maintain almost complete ionization
of the hydrogen atoms within most of
this zone. Outside a narrow transi-
tion region where the ultraviolet radi-
ation is fully absorbed, the hydrogen
atoms are almost entirely neutral.
The luminous regions of ionized hy-
drogen, which are spherical if the gas
density is reasonably uniform, are
seen in other galaxies as well as in our
own, and are now often referred to as
Stromgren spheres.

During his later years Stromgren
devoted much effort to photoelectric
stellar photometry. Some of the
wavelength bands he selected for this
program were sufficiently narrow
that one could measure the strength
of certain absorption lines without
detailed spectra. Among the impor-
tant goals of this program were the
systematic determination of chemical
composition and age for individual
stars and the measurement of color
excesses for stars of spectral type F.
The lower-mass F-type stars are gen-
erally more common than are the B-
type stars for which color excesses are
usually measured, and thus provide
more detailed information on the
distribution of absorbing dust parti-
cles. The work that Stromgren and
several collaborators carried out has
basic importance for many statistical
studies of the Galaxy and has greatly
increased our astronomical knowl-
edge.

In recognition of his distinguished
contributions to astronomy Strom-
gren received numerous awards and
was chosen as president of the Ameri-
can Astronomical Society (1966-67)
and the International Astronomical
Union (1970-73). Astronomers will
remember him with great affection as
well as with enormous respect.

LYMAN SPITZER JR
Princeton University

Princeton, New Jersey

Joseph T. Massimo
Joseph Thomas Massimo, professor of
physics at Brown University, died on
20 May 1987 at his home in Provi-
dence.
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The Ultimate
Physics
Research System

The popular PRO-MATLAB and application
specific TOOLBOXES are now available on a
wider variety of computers! PRO-MATLAB,
called PC-MATLAB on personal computers,
is the premier interactive program for nu-
merical linear algebra and matrix computa-
tion. With its unique matrix interpreter,
complex arithmetic, signal processing
algorithms, easy extendibility, and mathe-
matical orientation, MATLAB has rapidly
become the software system of choice for
high-powered scientific research.

MATRIX COMPUTATION
MATLAB provides easy access to matrix software
from LINPACK and EISPACK including linear
algebra functions like eigenvalues, linear-equation
solution, least-squares, inverse, pseudoinverse,
matrix exponential, singular value decomposition,
and almost anything else you can think of to do with
matrices. MATLAB is also chock full of other
analytical capabilities including complex and polyno-
mial arithmetic, curve fitting, cubic splines, nonlinear
optimization, quadrature, ordinary differential equa-
tions, and multivariate statistics. Altogether, there
are over 200 functions available.

TIME-SERIES ANALYSIS
Optional Toolboxes extend MATLAB , providing
additional application-specific capabilities. It is a
testimonial to the power of MATLAB that Toolboxes
are written entirely in MATLAB itself - with no
Fortran or other "low-level" programming
required. For example, the SIGNAL
PROCESSING TOOLBOX is a collection of
MATLAB functions for time-series analysis
including filtering, filter design,
resampling (decimation and
interpolation), convolution,
correlation, 2-D operations,
and power spectrum
estimation (FFT-based spectral
analysis). Other Toolboxes include
the SYSTEM IDENTIFICATION
TOOLBOX, for parametric modeling,
and the CONTROL SYSTEM TOOLBOX for
control system engineering and
state-space modeling.

Computers
PC and RT Compatibles
80386 Computers
Macintosh
Sun Workstations
Rpollo Workstations
UflH LIMS and Unm

FAST, ACCURATE AND RELIABLE
MATLAB not only solves mathematics and physics
problems - it does hfast. The carefully optimized
code fully utilizes any available floating point
hardware for maximum performance. For example,
on a PC it takes less than 1 second to multiply
20 x 20 matrices and 2.3 seconds to invert them. A
1024 point FFT finishes in 2.4 seconds! On larger
machines, the efficient C and assembly language
code is even more remarkable. You won't have to
question the results either - the numerical algorithms
have been programmed by leading experts in mathe-
matical software.

2-D AND 3-D COLOR GRAPHICS
Graphics tools let you make publication quality 2-D,
3-D, linear, log, semi-log, polar, and contour plots on
your plotters, dot-matrix-, and laser-printers. You
can get rid of your Fortran compiler because you'll
finally have a program with a "modern" user inter-
face to your scientific computation!

OPEN SYSTEM
Many of MATLAB's features are implemented in
programmable M-files, made possible because of
MATLAB's open-system philosophy. Since MAT-
LAB is the teaching and research system chosen by
Physics, Computer Science and Mathematics depart-
ments at most leading universities, you can look
forward to an exciting future of new algorithmic de-
velopments from leading experts in mathematical and
signal processing software.

PC. AT and IBM are Irademarks of IBM. Macintosh is a trademark <
Apple Computer, Inc. Sun is a trademark or Sun Microsystems Ap<i
is a trademark of Apollo Computers. VAX and VMS are trademarks
Digital Equipment Corporation. Unix is a trademark of AT&T

I Please provide additional information:
Name
Company
Dept.
Addr.
City
State.Zip
Tel
Computer

T h e Suite 250
M A T H ~® North Main St.
m.Al n sherborn, MA 01770

(617)653-1415
Telex 910-240-5521Inc
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RUN SILENT - RUN FAST!!!
A NEW STATE-OF-THE-ART

LXTERNAL FET

FET CAN BE COOLED

NOISE: < lOOeRMS (Room Temp.)
< 20e-RMS (Cooled FET)

POWER: 19 mW typical
SLEW RATE: > 475 V / g s
GAIN-BANDWIDTH fT > 1.5 GHZ

If you are using: Solid State Detectors,
Proportional counters, Photodiodes,
PM tubes, CEMS or MCPs and want the
best performance, try an AMPTEK
CHARGE SENSITIVE PREAMPLIFIER

Send for Complete Catalog

Low noise
(less than 100 electrons RMS)
Low power
(S milliwatts)
Small size
(Hybrids)
High Reliability
(MIL-STD-883)
Radiation hardened
(as high as 10' Rads)
One year warranty

Aerospace
Portable Instrumentation
Nuclear Plant
Monitoring
Imaging
Research Experiments
Medical and Nuclear
Electronics
Electro-Optical
Systems and others.

AMPTEK INC.
6 DE ANGELO DRIVE, BEDFORD, MA 01730 U.S.A. (617) 275-2242

Circle number 75 on Reader Service Card

LOW ENERGY
ELECTRON GUNS

FOR USE IN: ELECTRON STIMULATED DESORPTION
INVERSE PHOTOELECTRON EMISSION
ELECTRON IMPACT IONIZATION

FEATURES: 5 TO 1000 EV BEAM ENERGIES
MICROAMPERE BEAM CURRENTS
SPOT SIZE CONSTANT OVER ENERGY

OPTIONS: FAST PULSE GRID MODULATION
COMPUTER CONTROL / REMOTE CONTROL
AUTOMATIC RETRACTING FARADAY CUP
PORT MULTIPLEXER / PORT ALIGNER

M o d e l E L G - 2 A L o w E n e r g y E l e c t r o n G u n o n 7 0 m m C o n f l a t .
S h o w n w i t h F a r a d a y C u p , P u l s e G r i d , M u l t i p l e x e r , a n d A l i g n e r .

KIMBALL HILL ROAD
WILTON, NH 03086

(603) 878 -1616

UHV ELECTRON & ION SOURCES/OPTICS/SYSTEMS c
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Born in Queens, New York, in 1930,
he received his undergraduate educa-
tion at Hofstra University and carried
out his graduate work at Brown
University, from which he received
his PhD in physics in 1964.

After a period as a National Science
Foundation Postdoctoral Fellow at
the Istituto Nazionale di Fisica Nu-
cleare (Padua, Italy), he returned to
Brown as an assistant professor in the
department of physics.

He was an energetic and creative
teacher and experimentalist. Always
an enthusiastic gadgeteer, but a stick-
ler for simplicity and elegance, he
conceived, developed and brought to
fruition a host of teaching laboratory
experiments. In the laboratory, in
the classroom or as an academic
counselor, he was a valued and loved
teacher.

His contributions to the field of
elementary-particle physics centered
on computer applications. He was
instrumental in creating data analy-
sis systems for use with bubble cham-
bers and spark chambers. Later he
participated in developing one of the
first general-purpose, on-line comput-
er control systems for large-scale
counter and wire chamber experi-
ments at the Fermi National Accel-
erator Laboratory. His passion for
sophisticated statistical techniques
applied to analysis of elementary-
particle data was a constant source of
delight to him and a priceless asset to
his colleagues. Additionally, for
many years he served on university
committees providing advice on the
creation and operation of computing
facilities and centers providing ser-
vices to the community.

During much of the period de-
scribed above, he was afflicted with a
series of debilitating illnesses accom-
panied by pain; these he treated with
stoic grace and carried on a full
program.

The recollections of his courage in
the face of suffering, his devotion to
his profession, his wry sense of humor
and wit with his students and col-
leagues will serve as examples to all of
us who knew him.

ROBERT E. LANOU JR

Brown University
Providence, Rhode Island

G. Donald Long
G. Donald Long died 24 August 1987
from cancer. He was 57 years old.

Long received his BS in engineering
physics from Lehigh University in
1951 and his PhD from the University
of Pennsylvania in 1956. He spent his
entire professional career as a scien-
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