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SIEMENS

The Siemens x-ray
Diffraction Concept —
Modular, Affordable, Versatile, Reliable
Every aspect of the Siemens concept — its design, its
price, and its application potential — allows you to start
small and build big, assured each step of the way of
Siemens' first-rate performance and complete suj:
Modular
Siemens' modular design lets vp*rt5egin with the basic
manual diffraction systenvpKpand it with our DACO
microcomputer, thenitekeit to the limits of complete
computer control wtftfDIFFRAC, one of the I
most versatile XHu user-oriented soft^yare'systems.
Affordable
At SiemepS* affordable means value. Because
of purchasing, upgrading-and operating^a-StSmens
system is so surprisingly low, you gan ex
x-ray diffraction system to mon
investment.

Reliable
Siemens instrumentation is backed by a worldwide
installation base of over 600 D500 satisfied users, all

an willing to verify our system's superior
performance?*

We'd like to sh6w*yeujTow our x-ray diffraction
concept can make the mosTbi^our analyses and your
money. Find out why we earnedotM^reputation as the

•you can believe in.
SiemensTftSr-Analytical Systems, E88Q, D-7500

Karlsruhe 21, P.O. Bo>£1 1262, Federal Republic of
y ^ : (0721) 595^42.5, Telex: 78255-6

SiemeTT9~Energy & Automation, Inc., Analytic^
Co?ripu4er Drive, P.ONBOX 5477, Che>
fc^nQn/3/i'^3"Q|- (609) 424' iP° ' 1 0

ersatile
Through a fall complement Siemens accessories —
all enhanced with Sfemof'fe extensive modular DIFFRAC
software — you can extend the capabilities of your basic
system and adapt iUo almost any application.

believe in.
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SIEMENS

The Choice You Can Believe In
The D 500 X-ray Diffraction System

X-ray diffraction has become one of the most
important and necessary tools for solving analytical
and regearch problems in laboratories throughout the
world, 3nd the Siemens D 500 diffractometer provides
the Universal capabilities for satisfying the widest
rang$ ol applications.

thek) 500 is the one system that combines a
wide Selection of accessories with a comprehensive

L but user-o\iented software package that enables
/ou to perfWm routine powder diffraction analysis

produc|io\ control or sophisticated research
b\ the addjtio\ of options, such as stress, texture,
high-tempetatute, and Theta-Theta diffractometry

; dramatical)* speed up the analysis with

the addition of a position sensitive detector.
Already operating in numerous laboratories

worldwide, the D 500 is evidence of Siemens cohnjit-
ment to satisfying all your present and future needs' in
x-ray diffraction. Siemens is the choice that you/can
believe in for x-ray diffraction systems. For more infor-
mation write or call: Siemens AG, Analytical Systems
E 689, D 7500 Karlsruhe 21, P.O. Box 21 126,
Federal Republic of Germany, Tel: (0721) 593-2425,
Telex: 78255-69. / ,
Siemens-Allis, Inc., Analytical Systems, One Compute
Drive, P.O. Box 5477, Cherry Hill, NJ 08034 '
(609) 424-9210.

Siemens... The compan
believe in.

Powder Diffraction, \gl. 2, No. 1, Ma,
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in ERNEST F. FULLAM, INC.
^ Accessories for Microscopy • Scientific Consultants

900 Albany-Shaker Road • Latham, New York
Telephone (518)785-5533

12110

DIFFRACTION PATTERN MEASUREMENT

No. 19301: EFFA DIFFRACTION PATTERN MEASURING DEVICE

• Allows rapid and accurate measurement of " d " spacings from electron a"nd X-ray

diffraction patterns.

• Produces a chart record of variations in fi lm density along a selected track.

• Line spacing can be read to 0.001 mm for " d " spacing determinations.

• Extremely weak lines, line segments and spots may be measured.

• Handles all standard fi lm and plate sizes on which diffraction patterns are recorded.

• Three different scan rates.

• Accurate measurement of angular relationships in spot patterns.

• Bench size required: 44" x 16".

Write or call for full catalog of Accessories for Microscopy

CANADA:
Micro Biological Supplies
41 Maple Avenue
Richmond Hill, Ont. L4C 6P4, Canada

CONTINENTAL EUROPE:
Touzart & Matignon
8 Rue Eugene Henaff
94403 Vitry-sur-Seine, France

GREAT BRITAIN:
Graticules, Ltd.
Morley Road
Tonbridge, Kent TN9 1 RN England

II

PD3
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Real Simultaneous
X-Ra\ Diffraction

* Is Here.
Data Collection Increased Up To 500%

Over Conventional Scanning Techniques.

The Inel CPS Diffraction System.

In Powder Analysis:
• No movement of detector or the sample.
• High-speed Data Collection displayed in Real

Time.
• Extremely versatile horizontal or vertical

configuration, addition of high temperature
and other accessories.

• The Detector is easily adaptable to most
existing Diffraction Systems.

In other applications:
• Texture analysis with simultaneous

generation of 3 pole figures.
• Can be used for Single Crystal, Stress,

Amorphous and Kinetic studies.

3-Dimensional Graphic Output
of a Kinetic Study.

Instruments, Inc. 201-636-5770
Telex: 5101006499 All NJ 185 Port Reading Avenue, Port Reading, M.J. 07064

American Instruments features State-Of-TherArt Inel Products.
inel-1261, rue L. Bleriot, 78530 Buc-France Tel. (33)-l 39^6.31.90-Telex 698502 F PD4
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Powder
diffraction
is our specialty

In fact, it's all we do.

That's why we can deliver all those technological advances others
have been promising. And we give you the largest selection of soft-
ware there is. That's also why Scintag users enjoy the kind of after-
sale support that helps them realize substantial returns on their
investment, year after year.

Take our solid-state detector as an example. It's routinely avail-
able on the PAD V system, and it works for both horizontal and
vertical configurations. We were the first to offer time averaged and
signal processing data collection schemes for routine analysis. No
one else comes close to our true microstep data collection technology
(l°=3200 steps). Our continuously variable radius goniometer
remains unique.

Peruse our software offerings, and you'll see how weVe translated
our powder diffraction expertise into practical solutions. In pack-
ages that solve everyday problems and address specialized needs for
metallographic, crystallographic and thin film applications.

To help our users apply this advanced technology to their analy-
tical problems, Scintag maintains the best customer support program
in the industry Through a combination of applications assistance
and fast service turnaround, our users are able to fully exploit the
capabilities of our systems.

Contact the powder diffraction specialists today Better yet, ask for
a demonstration, and see for yourself.

Scintag, Inc.
3350 Scott Boulevard, Building 28
Santa Clara, CA 95054
(408) 748-8544 TLX171132 PD5
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Finally.
An affordable,
easy-to-operate alternative
to high cost
diffractometer automation.

The Data box.
The acquisition package:
The Databox is a stepping motor driver and
data collection system specifically designed
to control your diffractometer, all in the
space of a two-wide NIM module. Just talk to it
from a computer terminal or your PC using an
incredibly friendly command language, and
all your data acquisition needs are satisfied.

The analysis package:
You can also buy the Databox bundled with
MDI's Peak Identification and Micro-ID
Search/Match software to run on your IBM PC
(or compatible), giving you a complete x-ray
control, acquisition, and analysis system.

The bottom line:
For well under $5000, the Databox will
fully automate your x-ray equipment. Add
the analysis software, and the total cost
is just over $10,000.

Finally. A system with proven reliability
and peformance at a reasonable price.
To learn more, contact us at:

Radix Instruments
1019 Stratford Ave.
South Pasadena, CA 91030
(818)441-5351

Radix
• • • •PHL• rrrrnri1

l i i n i r %u

::s:::ss

PD6

VI Powder Diffraction, Vol. 2, No. 1, March 1987

https://doi.org/10.1017/S0885715600012124 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600012124


D Rush me a free copy of your handbook!

INDUSTRIES, INC.
3SBO PARK AVE. • EDISON, N.J. OBS2O
TEL: SO1 -549-7144 • TELEX 178341
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Nicolet X-ray Diffraction
M * TCST - RftU DflTA BACl.e,KI,SI,ZNO

Nicolet X-ray Instruments brings
together state-of-the-art
instrumentation to meet your x-ray
diffraction needs: in large and small
molecule x-ray crystallography, in
x-ray analysis of polycrystalline
materials, as well as general
materials analysis applications. Our
commitment to advanced
instrumentation provides higher
productivity and performance
whether you are upgrading existing
instrumentation or adding new
fully automated systems to the

laboratory.
Nicolet's developments in new

computer hardware, diffractometer
design, and our unequaled
SHELXTL software provide
simultaneous data collection and
structure determination to solve
virtually every crystal sample
analyzed to date. And now, the
addition of the Xentronics™
high-resolution area detector, with
its ten-fold increase in data
collection speed, significantly
expands previously limited research

studies of macromolecular
structures, and promises extensive
new capabilities in the immediate
future for powder diffraction, thin
film and polymer analysis, and Laue
crystal orientation studies.

For more information on Nicolet's
new developments in x-ray
diffraction, write to us on your
company or department letterhead
for a copy of our RefleXions
Newsletter. Send your request,
attention Barbara Brink, to:

Nicolet PD8

VIII
Nicolet X-ray Instruments 5225-5 Verona Road, Madison, WI 53711 608/273-5048
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osition Sensitive
Proportional Counter
ta for Simultaneous Detection of

X-ray Diffraction Data

Jt*

ELECTRONICS

The M Braun Position Sensitive Proportional Counter
is the most innovative product for rapid collection

of X-ray diffraction data available. It enables the
diffractionist to collect data at a rate 100 times

faster than conventional scintillation counter/step
scanning modes.

The detector has an inherent resolution of
.01 ° FWHM, thereby providing data equivalent to

standard counting techniques. However, since it ac-
quires data over 10° 2-theta simultaneously, it dra-

matically increases throughput. Detectors can be
utilized in a stationary mode or can scan rapidly to

collect data over the entire 2-theta range.

Additionally, the detectors are gas proportional counters and exhibit excellent energy resolution.
Choose between a straight or curved configuration to match the diffractometer radius.

Complete systems, with DEC-PDP-11 computers and software, can be provided including detector
mounts, vertical divergence slits and filter holders. An 8K x 32 bit MCA is standard and in-

cludes a baud rate selectable RS232C interface. A 64K x 16 bit MCA is also available for time
resolved diffraction studies. Software to interface the detector to your PDP-11 under RT-11,

RSX11M or VMS may be selected to include peak search for D/l pairs.

Some typical applications include:
Small angle X-ray scattering • Wide angle powder diffraction • High pressure

studies • Guinier diffractometer • Scattering experiments • Time resolved diffraction.

INNOVATIVE . . . That's Our First Name!

Keyboard and CRT
for local control of
the detector and
spectrum display.

innovative technology, inc.
205 WILLOW STR66T • SOUTH HRMIITON. MflSSfiCHUS€TTS 01982 • (617) 468-3543

PD9
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COMPONENTS AND SYSTEMS
FOR SEMICONDUCTOR AND

MATERIALS CHARACTERIZATION...

BLAKE INDUSTRIES

Blake Industries is the leading
manufacturer of x-ray components and
systems that meet the requirements of
modern materials and semiconductor
technology.

We develop—and constantly evolve—
instrumentation sensitive to new materials
and to the demands imposed by smaller
and smaller semiconductor circuits.
Our product designs reflect today's major
emphasis on detecting material defects, as
well as the need for analyzing epitaxial
films by measuring lattice mismatch
between the epitaxy and the film.
And our instrumentation is known as the

most flexible in handling a wide range
of materials with all the necessary
radiation safety.

Other leading companies, such as
IBM, Bell Labs, Westinghouse, TRW
and AT&T, are putting Blake Industries'
technology to work for them.
Isn't it time yours did?

BLAKE INDUSTRIES, INC.
660 Jerusalem Road
Scotch Plains, NJ 07076
(201) 233-7240
Telex: 7109979581 " ^ ^ F PD10
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A New
Generation
OfX-Ray
Generators
Spellman, a leader in high voltage technology, has developed a power
supply with the features diffraction scientists require. The DXR 3000
offers a unique combination of low cost, high performance, and com-
pact size. These features are achieved through Spellman's experience
in high frequency resonant inverter technology.

FEATURES:
• Greater than 90% efficiency.

• High stability through precision feedback control circuits.

• Solid encapsulants insure maintenance-free operation.

• System fault diagnostics and display, including arc detection, filament
short, overvoltage, and tube water flow interlock.

• Automatic slew of the high voltage and emission current to preset values.

• Current source provides automatic matching of the filament current to
X-Ray tubes with various heater voltages.

• Continuous adjustment for both high voltage and emission current.

TECHNICAL DATA: MODEL DXR3000
Output Power

High Voltage Output
Emission Current

Emission Current Regulation
Emission Current Accuracy

Line Regulation
Ripple

Input Voltage
Input Power

Filament Output
Dimensions

OPTIONS: Wei9ht

•6KW and 9KW available.

• Outputs up to 100KV available.

• 208V 3 phase model available.

3KW
0-60KV
0-50mA
± 0.1% for a 50% voltage change
± 1 %
±0.01%

0.1% RMS
220V ± 10%/50 or 60Hz single phase
4.8KVA
0-6A/20VDC Compliance
Three chassis each 7"H x 19"W x 20"D
180 lbs total

• Remote interface for all analog and
digital functions available.

• Fast emission current response (stable
to 0.1% within 50mS) available.

HIGH VOLTAGE
ELECTRONICS CORRSpellman

Our Fourth Decade of Leadership in High Voltage Technology.
For more information please write or phone: Spellman High Voltage Electronics Corporation
7 Fairchild Avenue, Plainview, New York 11803 • (516) 349-8686 • TWX510-221-2155

PD11
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ID DIANO
X - R A Y A N A L Y S I S

MAXIMUM PERFORMANCE
AT MINIMUM COST

Whatever your process control or analysis
application - chemicals, metals or the
environment itself, one source offers highest
performance at lowest cost — DIANO.
Upgradable design and skilled field service
assure that more than 2,000 diffractometers
and spectrometers worldwide continue a
30-year record of maximum performance.

A DIANO system is a long-term
investment that offers immediate
improvement in accuracy, downtime
and productivity.

DEMAND DIANO - Technology That Never Goes Out Of Style.

See us at the Pittsburgh Conference
March 9-12th, Booth No.B3 & B4.

f \ | • k^l/% 30CommerceWay,Woburn,MA01B01 U.S.A.
Vif\nKJ Tel. (617) 935-4310 • Telex 94-9306

PD13
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world's first . . . near real-time

DARC
DIGITAL AUTOMATED ROCKING CURVE

HgCdTe - epi

X-RAY TOPOGRAPHY SYSTEM

GaAs - wafer

Subgrain Structure Pre-filter \ X Post-filter

Dislocation Bundles

XII

• DEFECT MAP ENTIRE WAFER

• NON-DESTRUCTIVE, NON-CONTACTING

• ON L/ME CAPABILITY

• C4LL Off WRITE FOR DETAILS

brimrose
brimrose corporation of america • 7720 belair road • balrimore, maryland 21236

301/668-5800 • telex: 910-997-6817 PD14
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Rocklabs Laboratory Ring Mills

The Proven Pulveriser
Two Way Air Control Valve
Clamp Dust Cover
Clamp Mounting Plate
Flexible Air Line
Laminated Timber Noise
Reduction Cabinet

Rocklabs Laboratory Ring Mills have proven
their superior pulverising capabilities since
1969 in 400 laboratories throughout the world.
Consider Rocklab's unique quality features and
you'll understand why!
• Largest range of heads in the world — one
gram to 1000 grams in steel, tungsten carbide,
ceramic and agate.
• All heads incorporate one-piece bowls with
rounded corners for maximum pulverising
efficiency, easy cleaning and long
maintenance-free life.
• Pneumatic or mechanical clamping options.
• All heads are made of high purity materials,
all exclusive to Rocklabs, for lowest sample
contamination.
• Noise reduction enclosure, to better the
international 85 dB maximum noise level,
included in price.
• Competitive Pricing.
D Urgent replacement parts service.

ROCKLABS
For further information on Rocklabs Laboratory
Ring Mills, contact Rocklabs PO Box 18-142
Auckland 6, New Zealand. Telephone (09)
574-698. Telegraphic "Rocklabs" Telex NZ
60550 "ROCKLAB".
Agents in Australia, Canada, Chile, Indonesia,
Peru, Philippines, UK, USA.

PD15

We manufacture special application x-ray
tubes for imaging, XRF analysis,

fev industrial controls, and many OEM
needs. Kevex can meet your

specific requirements for
\ quality, stability, and

I\K superior performance.
•i Write for complete

information on x-ray
tubes, lithography

tubes, and
portable x-ray

keVex
KEVEX CORPORATION X-RAY TUBE DIVISION
Box 66860, Scotts Valley, CA 95066
(408) 438-5940

PD16
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A new class of diffractometer with
X - R E D
X RED... an X Ray Electronic Diffractometer
based on a Curved Position Sensitive
detector ranging 120 degrees with a
resolution of better than 0.03 dg.
and its associated electronic, X-ray
generator, water refrigerator unit,
all included in an indipendent X-ray
proof cabinet. Of course linked to a
PC Olivetti Computer with its fine
graphic performance, to display in real
time a diffraction pattern. And more,
automatic sample exchanger for capillaries,
liquid, high, low temperature attachment.
X-RED - CAN SAVE YOU A LOT OF TIME
IN DATA COLLECTION SPECIALLY IN THE
FIELD OF ROUTINE POWDER AND
AMORPHOUS MATERIALS ANALYSIS.

ITAL STRUCTURES

38066 RIVA DEL GARDA - Zona Industriale Baltera (ITALY) - Tel. 0464/553426 - Telex 400278 RIVTOUR PD17

Complete Debye-Scherrer
Powder Camera Systems
Accessories, and Film

Two Sizes: 114.6mm camera, 57.3 camera
Easy to load and unload in the darkroom,
the cameras are precision manufactured
with no screw-on components. The col-

limator and beamtrap are accurately
secured in position magnetically and
a removable sample holder permits
insertion of the specimen sample
outside the body of the camera.

Guinier Camera for transmission
and reflection photographs is also
available.

1 Gandolfi "Single Crystal Randomizer"
1 Sturdy Viewing Stand and Illuminator
1 Precision Film Punch and Trimmer
1 Universal Track and Tripod Mount
1 Large Inventory of Capillary Tubes
Large Inventory of Kodak 35mm Film
Film Measuring Device and Illuminator

114.6mm Powder Camera with optional view-
ing stand, illuminator, and Gandolfi "Single
Crystal Randomizer" which is interchangeable
with standard powder sample holders

Simplified Specimen Line-up and
Darkroom Handling Procedures

Offer the Ultimate in Convenience

Reads accurately to 0.01mm and
eliminates eyestrain

Manufacturers of Fine X-Ray Diffraction
Equipment For Over 45 Years

Gharles §>uppe.r Qompany

15 TECH CIRCLE, NATICK, MA 01760, U.S.A.
TELEPHONE: (617) 655-4610

PD18
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THE WAY OF THE FUTURE
FOR X RAY DIFFRACTION

KINETIC
STUDIES
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OVER 120 DEGREES !
CPS 120 SYSTEM BRINGS THE FUTURE IN YOUR
LABORATORY

ULTRA FAST - ACCURATE - RELIABLE
THE CPS 120 SYSTEM - CURVED POSITION SENSITIVE DETECTOR

ASK FOR MORE INFORMATIONS

inel 1261, rue L-Bleriot, 78530 BUC - FRANCE - Tel. (1) 39 56 31 90 - Telex 698502 F

U.S.A.
AMERICAN INSTRUMENTS, Inc.
185 Port Reading Ave.
PORT READING
N.J. 07064
Telephone: (201) 636-5770
Telex : 5101006499

ITALY
ITALSTRUCTURES
38066 Riva del Garda
Zona Industriale Baltera
Telephone: 0464553426
Telex : 400278

GREAT BRITAIN
ANASPEC INTERNATIONAL LIMITED
Anaspec House, Faraday Road
NEWBURY
BERKSHIRE RG 13 2 AD
Telephone : 0635 35733
Telex : 847509 (Cables optics G)
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V.**

JUPDSM puts the world of XRD analysis
at your finger tips.

Fein-Marquart has taken search/match out of the lab
and literally put it at your finger tips with fiPDSM—
a full featured software program that gives you
mainframe power for your IBM PC. Offering cost-
effective stand-alone use, jiPDSM allows you to ana-
lyze data from your diffractometer on your IBM PC.
It delivers more accurate identification faster than
any known alternative and gives you the 46,000-

XVI

pattern JCPDS library plus the capability of de-
veloping your own library. Whether your x-ray
diffractometer is manual, semiautomatic, or fully
computer controlled, the j^PDSM is the answer to
your direct interaction in solving simple or com-
plex diffraction patterns. For information or a
presentation on jiPDSM, call or write FMA.

Fein-Marquart Associates, Inc.
7215 York Road
Baltimore, MD 21212
(301)821-5980 PD20
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Guest Editorial
Help Wanted!

The number of known crystalline organic phases far out-
numbers that of inorganic phases. However, organic phases
are poorly represented in the Powder Diffraction File,
numbering only about 12,500 of the 48,000 patterns in the
current file. Historically, fewer scientists have prepared and
published powder diffraction patterns of organic phases than
those who have published patterns of mineral, metal, alloy,
ceramic, and other inorganic phases. Undoubtedly, the
smaller number of scientists using powder diffraction for
organic materials is due, in part, to the development of
analytical methods such as infrared spectroscopy and gas
chromatography/mass spectrometry and the publication of
collections of data for these methods. Powder diffraction not
only can be an important analytical technique for confirm-
ing identification by these methods, but it can also be used
to uniquely identify which polymorph is present for those
compounds which form more than one crystalline phase.

The usefulness of the Organic and Organometallic File
of the Powder Diffraction File has been hindered by two
major problems: the relatively small number of reference
patterns available, and the lack of access to patterns in the
File using information from other analytical techniques.
Most of the diffraction patterns in the Organic and Organo-
metallic File have come from two types of sources: data
which have appeared in the open literature and data which
have been contributed by X-ray diffractionists directly to the
Powder Diffraction File. Due to this reliance on published
data and contributions, coverage of many common and
useful areas has been very spotty, further limiting the
usefulness of X-ray diffraction for organic analysis. Current-
ly, reliance on data in the open literature produces few new
patterns for the Powder Diffraction File because many jour-
nals no longer publish long tables of data such as X-ray dif-
fraction patterns due to the rise in publishing costs in recent
years.

In order to increase the number of useful organic pat-
terns in the File, the International Centre for Diffraction
Data has particularly emphasized organics in its calls for
proposals for its Grant-in-Aid program the last few years.
More projects are still needed in this area. Grants-in-Aid
can be awarded either for preparation of powder diffraction
patterns or for preparation of materials suitable for prepar-
ing such patterns. Projects in special areas such as polymers,
forensic areas such as drugs and pigments, and common or-
ganic phases are of particular interest, but other classes will
also be considered.

To provide access to patterns in the file using informa-
tion from other analytical techniques, the Organic Subcom-
mittee has actively promoted the classification of the patterns

in the Organic and Organometallic File according to func-
tional groups. At this time, about 20% of the file has been
classified by functional groups. This monumental work,
which has been done almost entirely by one person, has now
progressed to the point where a trial index has been
prepared. Initial evaluations of the trial index have shown
that it is possible to locate phases using information available
from other analytical techniques (functional groups from in-
frared, elemental information from X-ray fluorescence or
energy dispersive spectrometry, and combinations of these),
or to determine how many phases having a particular func-
tional group (e.g., tertiary amine), a combination of func-
tional groups (e.g. a benzene ring with one or more
halogens), or a broader class (e.g., morphine and its
derivatives) are present in the File. However, much remains
to be done in classifying the remaining 80% of the patterns
in the file and testing trial indexes. The Organic Subcom-
mittee needs more people who can help in this effort, either
on a volunteer basis or, perhaps, with a limited amount of
support.

Many diffractionists who analyze organic materials
have little knowledge of organic nomenclature or structures.
Most organic chemists know little or nothing about powder
diffraction. This editorial is an appeal for those reading this
journal to participate in these efforts to improve the Organic
and Organometallic File. If you do diffraction work with
organics or organometallics, consider submitting patterns of
phases which are not currently in the File or which are poor-
ly represented in the File, applying for a Grant-in-Aid to
prepare patterns or to prepare material suitable for diffrac-
tion pattern generation, or volunteering to help with the
work in the Organic Subcommittee in classifying and testing
indexes based on functional groups. If you know someone in
your department, university or industry who could contrib-
ute to the improvement of the Organic and Organometal-
lic File, please find that person and suggest participation in
one of the above ways. The Organic File has the potential to
be far more useful than it is today. That usefulness can be
realized by contributions of data and ideas by you and your
colleagues.

Helein D. Bennett
Microchemical Analysis Branch
National Aeronautics and Space Administration
Kennedy Space Center, Florida U.S.A.

Chairperson, Forensic Subcommittee
JCPDS — International Centre for Diffraction Data
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