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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 su£
Modular
Siemens' modular design lets ypwBegin with the basic
manual diffraction systenrpKfJand it with our DACO
microcomputer, then takeit to the limits of complete
computer control wjtrfDIFFRAC, one of the largeet-arTa' choree-you canbelieve in

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
performanc

We'd like to shdw'yeiihow our x-ray diffraction
concept can make the mosTof^our analyses and your
money. Find out why we earnedObcreputation as the

most versatile XRD user-oriented soft\#are"systems.
Affordable,
At Siemep^, affordable means value. Because,
of purcirasing, upgradingand operating a Siemens
syste/ri is so surprisingly low, you can expect """
x-ray diffraction system to morertfian jystify its initial
investment.
Versatile
Through a full complerfieiU^ Siemens accessories —
all enhanced with Sfemefi's extensive modular DIFFRAC
software — you can extend the capabilities of your basic
system and adapt it?fo almost any application.

Siemens AGb-Analytical Systems, E68Q, D-7500
Karlsruhe 21, P.O. §d>-21 1262, Federal Republic of

y^Tel: (0721) 595^542§, Telex: 78255-6X
SiemSrw-Ejiergy & Automaton, Inc., Analytic

Coltiputer Drive, PX>:3ox 5477, Chei
" " h (609) 424^3210

ou calSiemens.. .The
believe in.
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/iPDSM 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 ^PDSM—
a full featured software program that gives you
mainframe power for your IBM PC. Offering cost-
effective stand-alone use, fiPDSM 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-

Powder Diffraction, Vol. 1, No. 1, March 1986

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 ^PDSM is the answer to
your direct interaction in solving simple or com-
plex diffraction patterns. For information or a
presentation on /uPDSM, call or write FMA.

Fein-Marquart Associates, Inc.
7215 York Road
Baltimore, MD 21212
(301) 821-5980https://doi.org/10.1017/S0885715600011714 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600011714


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
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NBS
Crystal
Data

Ihe NBS Crystal Data
Center builds and main-
tains a large scientific
database of evaluated
chemical and crystallo-
graphic data. Scientists
have long used the
published Crystal Data
Determinative Tables to
help solve problems in
materials science. Now the
Crystal Data information is
available as a computer-
readable tape. The NBS
Crystal Data Distribution
Package includes informa-
tion on over 60,000
materials as well as
accompanying search
software.

Further information on
the NBS Crystal Data

Distribution Package is
available from:

ICPDS-lnternational
Centre for Diffraction
Data
1601 Park Lane
Swarthmore, PA 19081
(215) 328-9400

Research
and Routine
Applications
The database is of interest
to scientists of many
disciplines.

• Analytical Chemistry:
Identify chemical
compounds using one
tiny crystal, non-
destructive

• Materials Science:
Find materials having
desired physical and
structural properties and
design new materials

• Crystallography:
Save time and money,
prevent redetermina-
tions of crystal
structures by checking
to see if done previously

• Mineralogy:
Study symmetry and
pseudosymmetry of
minerals with any given
composition range

• Ceramics and
Metallurgy:
Identify phases even

with incomplete
diffraction data

• Inorganic and Organic
Chemistry:
Characterize reaction
products and interme-
diates uniquely and
quickly

The NBS Crystal Data
Distribution Package is

also of special interest to
powder diffractionists,
electron diffractionists,
solid-state and structural
chemists, and technical
information specialists.
Other typical uses
include:

• Compound identification
and characterization

• Literature searches

• Chemical name, element
type, and formula
searches

• Location of special

chemical classes or
types of materials

• Identification of
compounds having
specified properties

• Source of data for
scientific and statistical
research studies

• Searches on space
groups, density ranges,
crystal systems, and
many other parameters

PD4

IV Powder Diffraction, Vol. 1, No. 3, September 1986
https://doi.org/10.1017/S0885715600011714 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600011714


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 we've 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 PDS
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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
• • • • • • • • • • • • I• • • •••PHMHI• • • TTT: nn im
• • tilllllMMI

••••
•i

:ia• • • •• • • •
• • • •
• • • •
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We Measure Up.
AMERICAN INSTRUMENTS produces state-of-the-art equip-
ment designed to suit your most discerning analytical needs.

DETECTOR SYSTEM
Curved Position Sensitive Detector
American Instruments/
Inel CPS-120
The CPS 120 is a curved position sensitive
detector system with angular range of
120° two theta. It has the capability of
giving a live display of the entire two
theta diffractogram on a multi channel
analyzer. The output from the multi
channel analyzer can then be directed
to a plotter or computer for data reduc-
tion. No movement of the sample or the
detector is required. This detector sys-
tem can be retrofitted to an existing
diffractometer or purchased as a com-
plete x-ray diffraction system. With a
spacial resolution of better than .02°
and high quantum efficiency, this de-
tector system can be used for all phases
of diffraction investigations, powder,
texture, kinetic study, single crystal
and stress.

X-RAY GENERATOR
SYSTEM
State-of-the-Art Switching Power
Supply Technology
American Instruments MAX 3000
Because it is based on the latest, most
sophisticated, off-the-line switching, RF
high voltage power supply technology,
the MAX-3000 weighs less than 220 lbs.
and in its basic configuration measures
only 22" x 37" x 27" overall. It operates
at an efficiency of better than 75% at
full load, minimizing heat build-up
for long component life and high re-
liability, even when used continuously
at high outputs. Inherent in the off-the-
line design is protection against all
common hazards to equipment, includ-
ing overloads, shorts and transient
input spikes. In addition, since the
power supply operates with extremely
low stored energy, it is far less likely to
produce a destructive HV pulse that
could be harmful to X-ray tubes or
personnel. Required maintenance is
minimal, but because of the modular
design, free of oil and potting com-
pound, it is quickly and easily accom-
plished when needed. In short, with the
MAX 3000 you get $ far more sophisti-
cated, more reliable X-ray generator at
far less cost. At last, "X-ray generators
have caught up with today's technology.

American Instruments, Inc. M
( 2 0 1 J - 6 3 6 - O 7 7 0 185 Port Reading Avenue, Port Reading, NJ. 07064

X-RAY
DIFFRACTOMETRY
American Instruments, Inc. has used
diffraction and fluorescence equip-
ment that can be purchased as is or
completely refurbished with a full
warranty. Some of the manufacturers
are: General Electric, Philips, Siemens,
Canberra, Picker and other manufac-
turers equipment available.

I 1
• Please send me your product

brochure.
D Please put me on your mailing list.

Name

Company .

Address _

Citv/State .Zip

L.
Phone No._
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Sincere Congratulations to
the publishing of POWDER DIFFRACTION

Nobody does more than SANYO
to provide data/instrumentation

• Since 1956, introducing powerful means
that no analytical chemists should be without.

•Helping scientists particularly engaging in
the characterization of materials.

•Contact SANYO and make a breakthrough
in your exports to Japan !

Exclusive distributors of JCPDS in Japan & Far East

Sanyo Shuppan Boeki Co., Inc.
P. O. Box 5037, Tokyo International 100-31.

Sanyo Information System Corp.
Koho Bldg. 11-8, 1-Chome, Kayabacho, Nihonbashi, Chuo-ku, Tokyo 103.

mm.

Crests or Japanese Monstn adopted as insignia by families.
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Position Sensitive
Proportional Counter

for Simultaneous Detection of
X-ray Diffraction Data

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.
L
 k INNOVATIVE . . . That's Our First Name!

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

I'ouitrr Diffraction, Vtil 1, So: :i, Srptembn I'lHti

innovative technology, inc.
205 WIUOW STR€€T • SOUTH HAMILTON. MHSSfiCHUS€TTS 01982 • (617) 468-3543
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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 ^ ^ PDio
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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.

Cuinier Camera for transmission
and reflection photographs is also
available.

Gandolfi "Single Crystal Randomizer"
Sturdy Viewing Stand and Illuminator
Precision Film Punch and Trimmer
Universal Track and Tripod Mount
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 Candolfi "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 Supper Gompany
15 TECH CIRCLE, NATICK, MA 01760, U.S.A.

TELEPHONE: (617) 655-4610
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GUINIER DIFFRACTOMETER
FOR POWDER AND THIN FILM TECHNIQUE

/ • i .

• . • • : - ' ' I "
• . . , /

M I hi h I \

HUBER-DIFFRAKTIONSTECHNIK D-8219 RIMSTING(WESTGERMANY! TEL. 08051 • « 7 2
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Mineral
Powder Diffraction File
Data Book & Search Manual

850 new patterns
3400 patterns total
2700 species

Data Book
• Enlarged and revised for Sets 1-35
• Ordered alphabetically on mineral name

Search Manual contains sections on
• Chemical Name
• Hanawalt Numerical
• Fink Numerical
• Mineral Name

Since its inception almost 50 years ago, the Powder
Diffraction File has always been well served in the area
of mineral species. In 1974 the first special mineral
based publication was produced, this being in the form
of a book of minerals containing about 2,600 selected
patterns in numerical sequence. A supplement to this
edition was produced in 1981. In 1980 an alphabetically
ordered data book was produced followed by a group
data book in 1983. Each of these products has proven
very popular both with the community of mineralogists
as well as others involved in general qualitative phase
identification.

The International Centre for Diffraction Data is now
pleased to announce a new Mineral Powder Diffraction
File containing about 2,700 species represented by
3,400 patterns. This selection includes about 850 new
patterns added since 1980. This revision of the mineral
file has been produced by the Editors of the Interna-
tional Centre for Diffraction Data in cooperation with
the Minerals Subcommittee, and has been further guided
by nomenclature recommendations of the International
Mineralogical Association.

The Mineral Powder Diffraction File Data Book is
ordered alphabetically on mineral name, thus grouping
together patterns of the same mineral including
hydrates, polytypes, order-disorder and chemical
varieties, and obviating the need for an index. All data
have been reedited with special reference to nomen-
clature, chemical formula, indexing and other crystal-
lographic data. Physical data is also recorded including
opaque optical data where available.

The Search Manual supplied with the new Data Book
is based on the latest Hanawalt search/matching tech-
niques including special provisions for finding patterns
recorded using the Debye-Scherrer technique and data
from highly oriented materials.

We feel that with the large number of new patterns,
along with the improved quality of many of the older
data, this new product should prove invaluable to both
existing users of the Mineral Data products as well as to
those new to the field.

Price: $550.00 Terms: Domestic - 30 days net
Foreign — Prepayment in U.S. currency

XII

Please address all inquires and orders to:
JCPDS —International Centre for Diffraction Data
1601 Park Lane
Swarthmore, Pennsylvania 19081
U.S.A.
Telephone: (215) 328-9400

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.
O Pneumatic or mechanical clamping options.
• All heads are made of high purity materials,
all exclusive to Rocklabs, for lowest sample
contamination.
D Noise reduction enclosure, to better the
international 85 dB maximum noise level,
included in price.
D Competitive Pricing.
• 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

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 CORP.Spellman

Our Fourth Decade of Leadership in High Voltage Technology.
For more information please write or phone: Spellman High Voltage Electronics Corporation P D 1 6
7 Fairchild Avenue, Plainview, New York 11803 • (516) 349-8686 • TWX510-221-2155
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Computerized X-ray
analytical instruments
ITAL STRUCTURES, which
has been involved with
X-ray instruments for
more than twenty years,
is offering a new APD-PC
controlled diffractometer
(IBM compatible),
together with a powerful
software package, inclusive
of SEARCH-MATCH program,
capable of handling
all JCPDS files,
at remarkably low price.

ITAL STRUCTURES

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

Capillary Tubes and Laboratory Supplies
for X-Ray Diffraction Use

Kodak Direct Exposure Film especially developed
for X-ray diffraction analysis. Available in 35mm x
20m rolls and in 50 sheet boxes.
Polaroid XR-7 High
Speed X-Ray Diffraction
Cassettes for Laue and
Precession Photography,
and Polaroid 3000 Speed
Film, Type 57, in single-
exposure packets.

CAPILLARY TUBES
Special Glass and Quartz in 15 sizes
from 0.1mm to 3-5mrn O.D. Uniform
89mm length and funnel shaped at
the top. 0.01mm wall thickness.

Manufacturers of Fine QkaHeS SUPPer

X-Ray Diffraction Equip- ,„/>.«>.«..
ment For Over 45 Years

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

W DIANO

DIANO
X-RAY ANALYSIS —
MAXIMUM PERFORMANCE AT MINIMUM COST
Whatever your process control or analysis application-chemi-
cals, 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.

• Field Upgrades — From microprocessors to metal cabinets,
Diano's total Detector System upgrades and Goniometer Automation
Packages offer the latest for the least.

• Choice — A complete line inludes the unique Diano Dual System,
with emission and diffraction systems in one cost-effective unit.
• Design — Hardware-matched software speeds operations; off-
line processing and built-in computer frees your IBM PC/AT.

• Quality — A DIANO system is a long-term investment that offers
immediate improvements in accuracy, downtime and productivity.

DEMAND DIANO — Technology That Never Goes Out Of Style.

30 Commerce Way, Wobum, MA 01801 U.S.A.
Tel. (617) 935-4310 • Telex 94-9306©DIANO
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THE WAY OF THE FUTURE
FOR X RAY DIFFRACTION

I •

KINETIC
S T U D I E S s •;•

g is'

.745/ 54.4

.416/ 38.9

.254/100.0

47.572/ 22.7

56.592/ 37.9

62.778/ 30.7

66.318/ 5.4'
67.897/ 2B.6
69.055/ 14.4
72.607/ 2.6

77.050/ 4.6

B l . 4 9 3 / 2 . 4

B9.685/ 10.6

92.844/ 3.5
95.33B/ 10.5

98.632/ 5.6

102.910/ 4.4

104.115/ 7.9

107.421/ 1.1

110.401/ 5.7

116.269/ 14.7

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

incl 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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Nicolet X-ray Diffraction

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 PD21

XVI
Nicolet X-ray Instruments 5225-5 Verona Road, Madison, WI 53711 608/273-5048
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Guest Editorial
The Status of Powder Diffraction Data

The characterization of materials and phenomena has
historically been the principal limitation to the development
of the various fields of engineering and science. Once what
we are observing is well defined, theoretical descriptions
rapidly follow. Modern theories of chemical bonding did not
evolve until the methods of analytical chemistry and struc-
tural analysis had progressed to a point where the bulk
stoichiometry of chemical compounds was firmly established.
In fact, it is one of the fundamental tenets of the scientific
method that we first carefully measure all properties of a
system under study before attempting to develop a theory to
explain them.

The advancement of both fundamental science and its
engineering applications is critically dependent on our abili-
ty to characterize the phases in a material. For amorphous
materials, where diffraction techniques do not apply and no
other routine phase characterization method has been
discovered, our understanding is at a very rudimentary
level. For crystalline materials, where powder diffraction
techniques apply, significant progress has been achieved.
However, I believe that we usually overestimate the state of
the art phase identification procedures by powder diffrac-
tion. The powder diffraction file (PDF) is only as good as the
reference patterns on which it is based, i.e., those patterns
published by researchers or sponsored by the International
Centre for Diffraction Data. There are two aspects to what I
mean by "good": the more obvious is the quality of the
reference pattern (i.e. its metric and intensity accuracy), the
less apparent but often more important aspect is the very
presence of the pattern in the PDF.

It is of critical importance to the development of both
science and engineering that the PDF contain patterns for
the phases which researchers will encounter in their work.
However, the dynamics of materials research and develop-
ment often do not lead to the publication of patterns for new
substances. There are a number of understandable pres-
sures which lead to this situation, but the result often means
large expenditure of time, money and wasted effort on the
part of others. I recently learned of a company which spent
over $200,000 investigating a material which would have
been immediately rejected if two reference patterns had ex-
isted in the PDF. I suspect that many readers can think of

similar instances. For example, the oxides of metals which
can have more than one oxidation state usually show a com-
plex series of phases depending on a number of factors such
as thermal history and oxygen partial pressure; many of
these phases, though commonly encountered in mixtures,
have not been published and therefore are not represented
in the PDF. Another example is the types of phases which
devitrify from many of the hi-tech glasses. They are often
not in the PDF in that they are stabilized by factors like par-
ticle size, nudeation agent, strain, etc.

The PDF is published by the International Centre
which is a nonprofit corporation established for the purpose
of collecting, editing, publishing and distributing diffraction
data to serve as reference standards for the identification and
characterization of crystalline materials. Obtaining PDF
patterns for phases which occur in systems like those cited is
one of the principal goals of the International Centre.
Usually these phases can only be prepared by researchers
who have both specialized equipment and knowledge. How-
ever, the phases will be encountered, as components of mix-
tures, on a routine basis by many characterization
laboratories. Part of the rationale for the launching of Powder
Diffraction was to try to encourage researchers to publish
their powder patterns. A new Subcommittee of the
Technical Committee of the International Centre has been
created to identify those systems which should be targeted as
our highest priorities for obtaining diffraction patterns.

In addition to encouraging workers to submit their pat-
terns directly to the International Centre or to publish them
in Powder Diffraction or elsewhere the International Centre
has a grant-in-aid program which makes some limited fund-
ing available to support the collection of reference patterns
for high interest materials. Researchers working with new
materials who can use some funding to finish the prepara-
tion of diffraction patterns for publication are invited to sub-
mit proposals. The International Centre, will, however,
where justified, consider proposals requiring higher levels of
funding.

Robert L. Snyder
Chairman, Technical Committee
I.C.D.D.
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