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uPDSM 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 yPDSM—
a full featured software program that gives you
mainframe power for your IBM PC. Offering cost-
effective stand-alone use, yPDSM 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-

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 uPDSM 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 PD2
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ERNEST FE FULLAM, INC.

Accessories for Microscopy ® Scientific Consultants

900 Albany-Shaker Road * Latham, New York ¢ 12110
Telephone (518) 785-.5533

DIFFRACTION PATTERN MEASUREMENT

No. 19301: EFFA DIFFRACTION PATTERN MEASURING DEVICE

e Allows rapid and accurate measurement of ‘‘d” spacings from-electron and X-ray
diffraction patterns.

Produces a chart record of variations in film density along a selected track.

Line spacing can be read to 0.001mm for “‘d”’ spacing determinations.

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

Handles all standard film 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: CONTINENTAL EUROPE: GREAT BRITAIN:

Micro Biological Supplies Touzart & Matignon Graticules, Ltd.

41 Maple Avenue 8 Rue Eugene Henaff Morley Road

Richmond Hill, Ont, L4C 6P4, Canada 94403 Vitrysur-Seine, France Tonbridge, Kent TN9 TRN England
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The 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.

urther information on

the NBS Crystal Data
Distribution Package is
available from:

JCPDS-international
Centre for Diffraction
Data

1601 Park Lane
Swarthmore, PA 19081
(215) 328-9400

v

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

* Materlals Science:
Find materials having
desired physical and
structural properties and
design new materials

e 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

https://doi.org/10.1017/50885715600011179 Published online by Cambridge University Press

with incomplete
diffraction data

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

he 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

e 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
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X-Ray Diffraction

Enclosures

with CLEAR-Pb”

Transparent

| ead-Plastic Panels

["| Provide protection from
scatter radiation.

[C] Offer panoramic view of
entire work area.

("] Available in sizes up to
6 x 8ft.(even larger
on special order).

['] Shatter-resistant, easy
to handle. Can be cut,
drilled, machined.

[Tl Can be fabricated to most
x-ray diffraction
configurations.

CLEAR-Pb lead-plastic panels are ideal for shielding personnel
working with x-ray diffraction equipment. The transparent panels
contain 30% lead by weight, thus providing complete protection
from scatter radiation while offering a crystal-clear view of the

entire work area.

Nicolet 12 Powder
Diffraction System
(Photo courtesy
of Nicolet
Instrument Corp.)

Typical x-ray diffraction enclosures featuring
CLEAR-Pb lead-plastic panels.

NUCLEAR ASSOCIATES

CLEAR-Pb can be fabricated to most x-ray diffraction config- A Diision of VICTOREEK: ING
urations and is ideal for any shielding requirement. — 100 VOICE ROAD '

For more information, request Bulletin 372-P
or phone our CLEAR-Pb Product Specialist.

CARLE PLACE. NY 11514-1593

(516) 741-6360 ;
VICTOREEN A Subsidiary of Sheller-Globe E@

®Victoreen, Inc. *U.S. Patent 4,129,524 and 4,182,821

CLEAR-Pb®. . . THE STATE OF THE ART IN X-RAY SHIELDING

der Diffraction, Vol. 1, No. 1, March 1986
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Finally.

An affordable,
easy-to-operate alternative
to high cost

diffractometer automation.

The Databox.

The acquisition package:

The Databox is a stepping motor driver and , ,
data collection system specifically designed - Datobox
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 r
all your data acquisition needs are satisfied. _ Input

The analysis package: ] Q

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 xray 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 Strafford Ave.

South Pasadena, CA 91030
(818) 441-5351

BN EEEEEE
T EEFFEEEEEEEEEEE
HE» 7. iV ENEEEEEEE
Il.(lllH"lllllllll

HedeEd=EEREEEEEE
lllllllllllllllllll
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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

T3INIL3IVYHA4IA

T3INT

0
ln 611261, rue L.-Blériot, 78530 BUC - FRANCE - Tél. (1) 39 56 31 90 - Télex 698502 F

US.A.

AMERICAN INSTRUMENTS, Inc.
185 Port Reading Ave.

PORT READING

N.J. 07064

Téléphone : (201) 636-5770
Télex : 5101006499
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ANASPEC INTERNATIONAL LIMITED
Anaspec House, Faraday Road
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Téléphone : 0635 35733
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Turn on
the chemistry

If you're doing powder diffraction, enhance and
supplement your analysis by turning on the chemistry
branch of your search-match XRD program with the Kevex
Analyst 770/8000.

Energy Dispersive X-Ray Fluorescence (EDXRF)
technology found in the Analyst 770/8000 system offers
you fully automated, simultaneous identification of
powdered specimens without further sample preparation.
The exact same sample prepared for your XRD analysis
can be used for your EDXRF analysis.

Phase identification can be easily achieved by linking
elemental information from the Analyst 770/8000 with the
XRD search-match program. Linking the 770 with your
search-match program gives you significantly increased
probability of correct phase identification in much less time.

Because of its great flexibility, the Analyst 770/8000
allows you to get quantitative data from your powdered
specimens and aids you in the quantitation of identified
phases. The spectra acquired from specimens for qualitative
purposes can be used for quantative purposes with no
further preparation or analysis.

So when you're thinking powder diffraction, turn on
the chemistry—with the Kevex Analyst 770/8000.

See the Analyst 770 at the Pittsburgh Conference in
Atlantic City, March 10-March 14, booths 700-712.

Kevex Corporation Kevex Corporation (UK) Kevex Espana S.A.
1101 Chess Drive 2 The Howard Estate Prado Tornero
P.O. Box 4050 Chilton Road C/ Cervantes 13
Foster City, California 94404 Chesham El Escorial (Madrid)
Tel: (415) 573-5866 Bucks, HP5 2AU Spain
PD8 800-227-0277 or England, UK Tel: 890-2744 or 890-2711
800-624-4374 (Calif. only) Tel: (494) 778877
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.. Position Sensitive
- Proportional Counter

for Simultaneous Detection of
X-ray Diffraction Data

SAMPLE
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 e High pressure
studies e Guinier diffractometer e Scattering experiments ® Time resolved diffraction.

INNOVATIVE . . . That's Our First Name!

Keyboard and CRT
for local control of
the detector and
spectrum display.
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Sincere Congratulations to
the publishing of POWDER DIFFRACTION

Nobody does more than SANYO
to provide data’/instrumentation

A TalnZ

®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.

QRO

Crests or Japanese Monsho adopted as insignia by families.

PD10
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Supper

Complete Debye-Scherrer
Powder Camera Systems
Accessories, and Film

Two Sizes: 1146mm 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.

1714.6mm 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

¢ Gandolfi “Single Crystal Randomizer”
e Sturdy Viewing Stand and Illuminator
e Precision Film Punch and Trimmer
e Universal Track and Tripod Mount

e Large Inventory of Capillary Tubes

e Large Inventory of Kodak 35mm Film

¢ Film Measuring Device and llluminator

%y

s
s

Reads accurately to 00Tmm and
eliminates eyestrain

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

Charles Supper Company

15 TECH CIRCLE, NATICK, MA 01760, U.S.A.

INCORPORATED

TELEPHONE: (617) 655-4610

i

applications software for easy,
reliable data analysis in x-ray
fluorescence and powder diffraction

Our programs run on Digital's LSI. POP, and
VAX computers, and we are planning for others

l |

XRF-11 treats matrix effects in XRF

RES

PD11

X-RAY
DUAL STRESS

MEASUREMENT
AND SERVICES

analysis. using just one standard or many.

PDPEAK calculates d. I. and FWHM for
powder-diffraction peaks. with corrections.

Other programs are also available or
being developed. Call us at 202/249-7522.

CRifT, OFTWARE

Instruments of the Future, Today
Fiber Optic Technology for X-Ray Analysis
@® FASTEST - As short as 3 seconds
@ EASIEST TO USE - No fixtures required
® MOST PORTABLE - Ultimate in
compactness

® MOST ACCURATE - Best accuracy ina
portable

[ ) IXIOST VERSATILE - Measurement inside
"1 D.

For Industry and Research

DENVER X-RAY INSTRUMENTS, INC.
Pennsylvania Colorado
P.O. Box 1251 PO Box 3903
State College, PA 16804 Englewood, CO 80155
12204 Blaketon Street  Largo, Maryland 20772 USA (814) 234-8612 (303) 337-7541
PD12
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Automate your
x-ray diffractometer

with ThetaPlus+

from Dapple Systems

b SAVE TIME » INCREASE ACCURACY P EXTEND THE USEFUL LIFE OF YOUR EQUIPMENT »

hetaPlus+ gives you precise
two-theta drive plus qualitative and
quantitative analysis—all in one easy-
to-use, highly versatile package.

We have developed stepping motor
assemblies for a wide variety of
diffractometers. These specially
designed mechanical interfaces
provide smooth, reproducible drive
motions, allowing precise computer
control of the two-theta angle.

For
ThetaPlus+ offers you four different
methods of peak extraction:

The first is fully automatic: you
simply specify peak width and
peak-to-background ratio, and the
computer does
the rest. This i | e o v rone ]
most useful with |55 oo wen 3 l

|
|
|

2 ;
large, non- TS
overlapping L e EL U
peaks.

The second is
manual: just
position the cursor
at the top of a peak ; :
and press “P”. ==

The third method
does a parabolic
fit: all you do is
position the cursor
anywhere within a
peak and press “F”. =

And the fourth performs
deconvolution, by allowing you to
subtract the background and then fit
the peak with any of
six stored profiles.
This method is
especially useful in
low two-theta
regions, where
abnormal background and abnormally
shaped peaks can otherwise make
analysis difficult.

ThetaPlus+ also offers you two
different methods of identifying
unknowns:

1. Time saving search/match of
most likely standards
Just set a few parameters, and

of lines uniquely matched for each,
and three different figures of merit.

SEARCH MATCH RESULTS

ANALYSIS OF FILE SYNROC-E
SEARCH PARAMETERS:

MINIMUM LINES FOR POSITIVE MATCH/TOTAL LINES SCANNED: 7/20
ERROR-WINDOW MULTIPLIER: .15 OFFSET ANGLE: 0 DEGREES.

URES - OF - MERIT

of
LINES EN- POSI-  OF! INE
PHASES FOUND: FOUND  SITv: TION: SET:  FOUND

o
HOLLANDITE 19 .97 78 .00 12 .77
CAZRT1207 18 .94 .72 .00 14 .20
cATIO3 17 .89 .61 .00 12 .28
aL203 10 .75 .32 .02 s [0
T102 (R) ? .38 jm .00 a .05

A high value
(close to 1.0)
indicates that
most major lines
matched.

FIGl
INT

A high value
warns you of a
systematic error
in measurement.

A low figure may

indicate too wide

a search window.

2.Visual comparison of diffraction

patterns
ThetaPlus+ lets you
compare the
unknown with up to
5 standards at a time
(Figure 1), subtract
any one of the
standards (Figure
2), then compare
the residual with a
second standard
(Figure 3), and so
forth. In this way,

FIGURE 1

you can interactively
“take apart” a
pattern to determine
the compounds
present in the
unknown.

For rapid (il SiiAGNRRISE
ThetaPlus+ will compare a single
peak intensity against stored
calibration =
curves to yield |
percent i
concentra-
tions. Alter- e
natively, you
can compare the sum of the intensity
integrals from up to 10 regions in the
unknown with the sum of the
corresponding integrals in the
reference pattern. This increases
precision and minimizes errors due to
inhomogeneities and preferred-
orientation effects.

FIGURE 3

All these capabilities—and more—
explain why ThetaPlus+ is used by
major corporations, universities, and
research laboratories throughout the
world. To learn more about the best
way to automate your x-ray
diffractometer, call or write today.

Apple lle
computer

Disk drives

Dot matrix
printer

Stepping motor
installed on
user’s
goniometer

Model TS
controlier

All the capabilities of an expensive
minicomputer-based system at a small fraction of the cost.

355 W. Olive, Suite 100

DAPPL

SYSTE MS

Sunnyvale, CA 94086
(408) 733-3283

ThetaPlus+ gives you a printout of
the most likely phases, the number

XII Powder Diffraction, Vol. 1, No. 1, March 1986
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Rocklabs Laboratory Ring Mills

The Proven Pulveriser

Two Way Air Control Valve Rocklabs Laboratory Ring Mills have proven

Clamp Dust Cover their superior pulverising capabilities since

Clamp Mounting Plate 1969 in 400 laboratories throughout the world.

Flexible Air Line Consider Rocklab’s unique quality features and

Laminated Timber Noise you'll understand why!

Reduction Cabinet [ Largest range of heads in the world — one
— gram to 1000 grams in steel, tungsten carbide,

ceramic and agate.

O 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.

O All heads are made of high purity materials,

all exclusive to Rocklabs, for lowest sample

contamination.

O Noise reduction enclosure, to better the

international 85 dB maximum noise level,

included in price.

O Competitive Pricing.

O 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

SCT now stocks and distributes q 6‘3
the world famous — — — — 1_:0 \on ndot a0
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Do you need to expand your
x-ray diffraction analysis
capabilities?

IC Laboratories can expand your analytical
capabilities without increasing your overhead.
In qualitative or quantitative x-ray diffraction
analysis—from clays to zeolites, from coal to thin
films—IC Labs can give you rapid turn-around of
results (as little as 48 hours). We have one of the
most highly automated commercial laboratories
in the US. and the personnel with the knowledge
to address your applications.

IC Laboratories

Post Office Box 721
Amawalk, New York 10501
(914) 962-2477

 BEEEER

DIANO

X-RAY ANALYSIS —

MAXIMUM PERFORMANCE AT MINIMUM CUST

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 Up% rades — From microprocessors to metal cabinets,
Diano’s total Detector System upgrades and Goniometer Automation
Packages offer the latest for the least.

* ) e Choice — A complete line inludes the unique Diano Dual System,
!
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with emission and diffraction systems in one cost-effective unit.

e Design — Hardware-matched software speeds operations; off-
line processing and built-in computer frees your IBM PC/AT.

e 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.

DI 30 Commerce Way, Woburn, MA 01801 U.S.A.

Tel. (617) 935-4310 * Telex 94-9306
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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 technolo% s
the MAX-3000 weighs s)ess than 220 l)),s.
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
{)ower supply operates with extremely
ow 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.a far more sophisti-
cated, more reliable
far less cost. At last;
have caught up wit

American Instruments, Inc. Al
(201)'636'5770 185 Port Reading Avenue, Port Reading, N,J. 07064
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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.

U Please send me your product
brochure.

U Please put me on your mailing list.

Name

Company

Address
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|
: City/State
I

Phone No.
b __



https://doi.org/10.1017/S0885715600011179

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

= Nicolet

JCPDS TEST - RAW DATA

BACL2,KI,SI,ZND

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:
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Nicolet X-ray Instruments 5225-5 Verona Road, Madison, WI 53711 608/273-5048
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Editorial

The possibility for publishing the journal, Powder Diffraction,

was first conceived in 1981 during a meeting of the Long-
Range Planning Committee of the JCPDS — International
Centre for Diffraction Data. The microcomputer had made
a dramatic effect in the powder diffraction field in the mid to
late 1970’s leading to a resurgence of interest in the use of the
technique for materials analysis. Use of computer-based in-
ternal and external calibration techniques had led in turn to
more accurate expertmental and reference data. Because of
the increasing cost of publishing, the trend was beginning
among technical journals to archive primary data tables
rather than include data with the published paper. At a time
when there was an increasing demand for new, accurate dif-
fraction data, these data were becoming increasingly more
difficult to disseminate rapidly. It was also recognized by the
JCPDS-ICDD that there was no central journal serving as a
forum for developments and applications of powder diffrac-
tion methods. A survey indicated that such papers were
distributed in over 300 different publications. The need for a
single journal devoted to powder diffraction was apparent.

The first open discussions relative to publishing a jour-
nal devoted to powder diffraction took place at the 1981 In-
ternational Union of Crystallography Congress in Ottawa,
Ontario, Canada. Further discussions took place at the 1983
combined meeting for the American Crystallographic Asso-
ciation and the Denver Analytical X-ray Conference in
Snowmass, Colorado. At this time questionnaires also were
circulated, and the summary of these questionnaires sup-
ported clearly the development of such a journal. Finally, a
meeting with the Commission on Journals of IUCr and an
open organizational meeting were held at the IUCr Con-
gress in Hamburg, Germany in 1984. These meetings led to
the formalization of Powder Diffraction and the realization that
the journal should expand its original goals beyond the idea
of being a forum for data dissemination by including tech-
nical articles on the use of powder diffraction analysis in the
characterization of crystalline materials.

The final stages in establishing the goals and scope of
Powder Diffraction were done in close consultation with the
TUCr Executive Committee and the Commission on Jour-
nals, especially S. C. Abrahams and H. L. Yakel. These
discussions established a close liaison between Powder Diffrac-
tion and the Journal of Applied Crysiallography, the closest
technical journal in subject matter. As a result of this liaison
H. L. Yakel will represent IUCr and the Journal of Applied
Crystallography at Powder Diffraction editorial meetings. This
close liaison is also one of the reasons why Powder Diffraction
elected to follow the IUCr guidelines for authors with only
mmor modifications to emphasize the powder aspects.

The scope of Powder Diffraction, as stated on the title
page of this issue, is to cover the many fields of powder dif-
fraction as applied to the studies of materials. This scope in-
cludes neutron and electron diffraction as well as X-ray dif-
fraction. The primary audience is intended to be the

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

https://doi. org/10 1017/50885715600011179 Published online by Cambridge University Press

laboratory specialist who 1s involved in the diffraction ex-
periments. Articles will range from detailed papers on the
applications of powder methods (including theory, labo-
ratory techniques, new instrumentation, and new data) to
items of news in powder diffraction such as meetings and
reports of JCPDS-ICDD activities. From time to time, ar-
ticles of historic interest will be reprinted, partly to remind
readers where our roots lie and partly to show how signifi-
cant these papers are even now in our present level of
knowledge. (The first reprint is the introduction of the classic
method for identifying compounds by Hanawalt and Rinn
in 1936.)

The relationship of Powder Diffraction to JCPDS- -ICDD
requires some explanation. As mentoned previously, the
idea for the journal originated at JCPDS-ICDD meetings.
All members of the organizing committee are members of
JCPDS-ICDD. The JCPDS-ICDD has also provided the
iitial funds necessary to cover the early development and
publishing costs of the journal. This support should
diminish as the journal becomes self supporting through its
subscriptions and advertising. The goals of Powder Diffraction
are, however, quite distinct from the JCPDS-ICDD in that
the journal is for the effective dissemination of new ideas,
both in practice and theory, of the methods of powder dif-
fraction as well the improvement of the quality of data
characterizing compounds. It is inevitable that many of the
members of the Editorial Advisory Board are also members
of JCPDS-ICDD. However, a major effort was made to in-
clude on this Board other active diffractionists and
crystallographers both from inside and outside the United
States who are not members of JCPDS-ICDD. Because
powder diffraction is used all over the world, it is also
necessary that the journal coverage reflect this universality in
the papers published. This first issue has several authors
from outside North America including Japan and Europe,
and more such papers are in review. Initially, the editorial
offices of Powder Diffraction will be based at JCPDS-ICDD
headquarters, and there are no plans to change this arrange-
ment. The journal will serve both the readers and the
JCPDS-ICDD by including reports of JCPDS-ICDD com-
mittee activities and announcements of new products. (An-
nouncements of new products of all advertisers will be in-
cluded.) The management of the journal, however, will be
maintained independently of the management of JCPDS-
ICDD such that the technical contents, editorials and other
reports will reflect the ideas of the authors subject only to
peer review when appropriate.

The primary goal of Powder Diffraction is to meet the
needs of the readers. Comments from readers especially on
how we can meet these needs more effectively will always be
welcome.

Deane K. Smith
Editor-in-Chief
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Editorial Board

Deane K. Smith
Editor in Chief

Ron Jenkins
Managing Editor

Deane Smith is Professor of Mineralogy, Department of
Geosciences, at The Pennsylvania State University. He has
over 30 years experience in X-ray powder diffraction of
minerals, ceramics and related materials. He has published
over 80 papers in fields related to X-ray diffraction. His
fields of research include studies at high temperature,
modeling crystal structures for powder diffraction studies
and the organization of mineral X-ray data.

Ron Anderson
Departments Editor

Ron Anderson is an Advisory Physicist with IBM with over
25 years experience as a practising electron microscopist and
X-ray diffractionist. His primary research interests include
analysis of ceramics, thin metals films and semiconductor
devices. Beside authoring numerous scientific papers,
primarily in the field of electron microscopy, he recently
completed a four year term as Editor-in-Chief of the EMSA
Bulletin.
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Ron Jenkins is the Principal Scientist at the JCPDS-
International Centre for Diffraction Data. He has worked in
the fields of X-ray diffraction and X-ray spectrometry for
more than 25 years and has published over 120 papers and
seven books related to these fields. He has served as Editor-
in-Chief of the X-Ray Spectrometry Journal since its incep-
tion in 1972. His research and development interests have
centered mainly around the development of instrumentation
for X-ray analysis and he holds many patents in this area.
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Historical Development of the Powder Method

It is now fifty years since the publication of the classic paper
by Don Hanawalt and Sid Rinn, describing the classifica-
tion and use of a file of single phase powder diftraction pat-
terns for the identification of mixtures of crystalline
materials. This paper was first published in the 1936
Analytical Edition of ‘Industrial and Engineering
Chemistry’, and was followed up two years later by a second
paper by Hanawalt, Rinn and Frevel on ‘Chemical Analysis
by X-Ray Diffraction’. Although these papers were not the
first to suggest that the powder method had potential as a
qualitative phase analysis tool, they provide the foundation
of the search/match techniques which we still employ today.
Sid Rinn passed away several vears ago, but both Don
Hanawalt and Ludo Frevel are still very active in the dif-
fraction field today and have both contributed enormously
over the years to the development of this powerful method.

The particular volume of I&EC which carned the first
Hanawalt/Rinn paper is now a collectors item, but if you
are able to obtain a copy it makes interesting but sobering
reading. In the same volume one finds a paper by Kothoff
on the use of acid-base indicators. Over the next 20 years
this work would develop into our modern techniques of
electro-analytical chemistry. A paper by Vanselow and
Laurance describes the use of a spectrographic determina-
tion of zinc in plant materials. Their published method was
able to determine zinc at the tens of parts per million and
one determination took the best part of a day. One wonders
how these authors would react to the modern X-Ray
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Fluorescence and Ultra-Violet Emission Spectrometers,
capable of analysing 30-40 elements in concentration ranges
from tens of one percent to fractions of a part per million, all
in less than two minutes. A paper by Marvin and Schumb
describes the determination of Selenium in 18-8 type steels.
They state in their summary ‘the techmque is fairly rapid —
a series of five samples was analysed simultaneously in 1.5
hours. Again, one wonders what the modern melt shop
forernan would say it you told him to wait one and a half
hours for an analysis!

In comparison with these early beginnings for some
analytical methods, however, the methods described by
Hanawalt and his coworkers have not changed so dram-
atically over the past fifty years. While it is true that our
techniques have been refined and to a large extent auto-
mated, the same basic concepts proposed all those years ago
have not changed, surely a tribute to the creativity and
foresight of the Dow team.

In recognition of the fiftieth anniversary of the publica-
tion of the Hanawalt/Rinn paper, the Editorial Board of
Powder Diffraction is pleased to reprint the paper, in its
original form in this first issue of the Journal. We are even
more pleased that Dr. Hanawalt has kindly consented to
write a ‘50 years later’ paper which is found in this issue of
Powder Diffraction, following the [&CE reprint.

Ron Jenkins
Managing Editor
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