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SIEMENS

Ask for performance - ask for the
new D 5000 x-ray diff ractometer
Detector configurations include:

• PSD (Position Sensitive Detector).
• Solid-state detector for improved detector effi*
• Standard scintillation counter

Versatile «
goniometer design:
• Operates in horizontal or

vertical mode for reflection or
transmission measurements.

• Converts from 0:20 geometry
to ():() in your lab.

• Converts to parallel beam.

Fully automated design:

?t compute

Complete set of
attachments for
specific applications:
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cradle for texture
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Automatic sampli
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High and low
temperature

• Programmable
sample rotation.

Available with
computer-controlled
variable aperture
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paths to control
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texture
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Siemens new 3D
software is the
elegant solution to
preferred orientation
problems in
materials science.

Siemens . . . the company you can believe in.
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THE CHOICE OF THE FUTURE

SIMULTANEOUS XRD
OVER 120° - 2 THETA

- FAST - ACCURATE - RELIABLE -

CPS 120 MOUNTED ON TGS (TRANSMISSION AND REFLECTION MODE)

QUARTZ Si O2

MONOCHROMATOR : QUARTZ

FAST DIFFRACTOMETER

ACCESSORIES :
CRYOSTAT - FURNACE - SAMPLE SPINNER -

AUTOMATIC SAMPLE CHANGER - and
X-RAY GENERATOR etc.. .

APPLICATIONS :
POWDER, STRESS, and TEXTURE WITH

MATCHING SOFTWARE

inel 12, avenue de Scandinavie
91953 LES ULIS CEDEX FRANCE
PHONE 33 (1) 69.86.13.30-FAX 33 (1) 69.86 14 19
TELEX 603965
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OF OUR REPRESENTATIVE IN YOUR COUNTRY

PD-4

IV Powder Diffraction, Vol. 4, No. 4, December 1989https://doi.org/10.1017/S0885715600013683 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600013683


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 52
Santa Clara, CA 95054
(408)748-8544 TLX 171132

PD-5

Ptiwder Diffraction, Vol. 4, No. 4, December 1989https://doi.org/10.1017/S0885715600013683 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600013683


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

#

• • • •PMMBI
• rrr: nmr
k i t i i n r .m

Databox

Input

Clock

Onm
Off
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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.

Guinier 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 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

Qharles Supper Gompany
15 TECH CIRCLE, NATICK, MA 01760, U.S.A.

TELEPHONE: (508) 655-4610
1-800-323-9645

PD7

Search Match, And Beyond,
Pattern Analysis
• Peak finding

Size/Strain analysis
Fast, interactive, complete

Search/Match
CD ROM
Subfiles
User files

I I . . . . I . . ,

Tools .:;:Sv;:r:
Pattern simulation"-. • f i & j p J v -
Indexing • .- ';?}~§xk:'.
Cell refinement ''.:' [ "--'o'-') '•['.
Laue patterns " '••••>:-••• ' '
Others

Complete XRD Analysis Software For Your PC, MDI,
Materials Data, Inc.
Post Office Box 791
Livermore, California 94550
415/449/1084
FAX 415/373/1659 P D 8
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Second Announcement
The first international congress on X-ray Analytical Methods for
Materials Analysis will be held in Honolulu, August 12-16, 1991,
at the Hilton Hawaiian Village.

Congress Theme.,
1 he major thrust of this meeting wifl be related to the practical aspects in-
volved in X-ray methods for materials analysis. This will be in keeping with
the tradition of the Australian X-Ray Analytical Association (AXAA), the
Denver X-Ray Conference and the X-Ray Chemical Analysis Group of the
Japan Society of Analytical Chemistry.

To be discussed will be the use of X-ray methods based on Powder Diffrac-
tion, Fluorescence, Surface Analysis, Absorptiometry, Column Electron Dif-
fraction and Thin Film Characterization by X-ray Diffraction, and Trace
Analysis and Thin Film Characterization by X-Ray Fluorescence.

A two day pre-congress workshop program will be held at the University of
Hawaii at Hilo, on August 8 and 9.

PICXAM is organized by:
The Australian X-ray Analytical Association
The Denver X-ray Conference
X-ray Chemical Analysis Group/
Japan Society for Analytical Chemistry

PICXAM is cosponsored by:
The International Centre for Diffraction Data
The University of Denver
The University of Hawaii

PICXAM
Pacific-International Congress on X-Ray Analytical Methods
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The smallest, lightest, 3kW x-ray
generator
you can
buy.
The MAX3100 x-ray generator will
power virtually all anode grounded
x-ray tubes commonly used in
wavelength dispersive fluorescence
and x-ray diffraction applications.
Numerous built-in safety features
prevent system damage and
maximize x-ray tube life.

SPECIFICATIONS:
Maximum power output:
Maximum output voltage:
Maximum emission current:
Output connector:
Voltage stability:
Emission Current Stability:
Input Voltage:

Filament voltage:
Ripple:

Efficiency:
Cooling:
Warranty:

10.50"
259 m

WEIGHT: 72 lbs., 32.7 kg.

3kW
-60kvDC
50 mA
Federal 3 pin, L&S tied together
Better than .01% for + 10% line voltage variation.
Better than .01% for + 10% line voltage variation.
200-240 VAC 3-phase 50 or 60 hz 5-wire Delta or WYE
system
0 to 12 VAC, 72 watts maximum.
Maximum—.1% RMS
Typical—.05% RMS at full load and maximum current
Better than 80%.
Forced air cooled.
Two years—return to our factory.

x

Q^njericaii Instrunjents, division of inei inc.
50 CAMPUS PLAZA DRIVE, EDISON, NJ 08837

Analytical X-Ray Equipment

Phone: (201) 41 7-0070 Fax: (201) 41 7-0430

CALL FOR OUR FREE BROCHURE WITH COMPLETE SPECIFICATIONS AND DETAILS
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PC-PDF
The Powder
Diffraction File
on CD-ROM

Search on key
fields within
the data base.

Search on
combinations
of fields.

A
Minerals

B C
Si compounds Strong line

at 3.34±0.02A

1004

Display results within seconds.
PC-PDF, a low cost personal computer based system, makes the entire Powder
Diffraction File available on a single CD-ROM disk... and, through use of optimum
packing and access algorithms, displays results within seconds.
• Use with an IBM—XT or equivalent system.
• Annually updated disks will be made from the full data base and will include all

additions and corrections.
• Space saving: One disk contains data equivalent to a file cabinet full of Data Cards.

You can now enhance your present system for search, retrieval and display.
For additional descriptive material and ordering information, contact:

]CPI)S-Intei national Centre for Diffraction Data
1601 Park Lane, Swat thtnore, PA KHMl-iMS!) USA
(215):i2H-<)t()0 Telex: 8 (7170
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Introducing the world's fastest,
high resolution powder diffractometry system...

the PDS 120, from Enraf-Nonius

The new PDS120 is a complete, integrat-
ed system that provides superior results
quickly and easily. It is the product of
close cooperation between Enraf-
Nonius, the world-leader in single-
crystal X-ray diffractometry, and Inel, the
manufacturer of a unique curved posi-
tion sensitive detector.

Unique, patented anode offers
superior results
The anode wire of traditional linear de-
tectors has been replaced by a patent-
ed blade anode. Its mechanical stability
guarantees improved resolution and a
better signal-to-noise ratio, allowing fast
simultaneous data acquisition over a
large angular range. The standard sys-
tem comprises:

The advanced CPS 120 detector
•k excellent resolution, count rate and

efficiency
* wide, 120° aperture
* ideal for many applications: rapid

phase analysis, thin film, kinetic and
phase transition studies, etc.

The field-proven FR590 X-ray
generator

* reliable, compact and versatile
* advanced HF inverter technology
* processor controlled
* 3 kW, highly stabilized
* comprehensive safety features.

A simplified goniometer

* horizontal or vertical version
* expanded application possibilities
* optional high- and low-temperature

attachments
* optional sample changer.

User-friendly software
* for data transfer, calibration, peak

search and analysis
* additional packages for a wide range

of applications.

Worldwide user support
Enraf-Nonius is a world-leader in the field of X-ray diffraction. It can offer the user a complete range of instruments and accessories including;
X-ray generators, diffraction cameras, low- and high-temperature attachments and control equipment, and complete structure determination
diffractometer systems.

Ask for more information today!

ENRAF
NONIUS

XII

B.V. Enraf-Nonius Delft
P.O. Box 483
2600 AL Delft
THE NETHERLANDS
Tel: (015) 698500
Fax: (015) 619574
Tlx: 38083

Enraf-Nonius
390 Central Avenue, Bohemia
New York 11716
U.S.A.
Tel: (516) 589 2885
Fax: (516) 589 2068
Tlx: 2960250
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Look into juPDSM. . .
It's more than accuracy. It's performance.

Performance makes /uPDSM the one search/
match software system that approaches universality.
It's the result of many years of research into putting
all the complexities of qualitative XRD analysis in a
single system for your personal computer—and
now we've added graphics with a power that
matches the unparalleled performance that
established /̂ PDSM's reputation.

The utility of function and clarity of content
in /iPDSM's graphics go beyond merely attractive
presentation, to give you a valuable addition to
the analytic power /KPDSM puts at your finger tips.
With options that include fully integrated CD-ROM
PDF-2 retrieval, direct instrument control, data
acquisition, and diffractogram analysis, /̂ PDSM

Powder Diffraction, Vol. 4, No. 4, December 1989

gives you a flexibility of application to match the
power of its performance.

The universal applicability and continuing
enhancement of ^PDSM reflect the evolving tech-
nology of a company dedicated to software innova-
tion. And you realize the results of Fein-Marquart's
commitment to progress through a continuing
update policy that keeps you at the state of the art.

Look into ptPDSM. It takes you beyond accuracy
into the next generation of search/match
performance.

Fein-Marquart Associates, Inc.
7215 York Road • Baltimore, MD 21212
(301)821-5980 p D M

XIIIhttps://doi.org/10.1017/S0885715600013683 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600013683


A new class of diffractometer with
X-RED
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 PD-15

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

Advance
Your PDF Skills
Attend a JCPDS-ICDD
Short Course and Workshop
A series of 3 day courses is being offered by JCPDS-
ICDD in the methods of identification and
characterization of crystalline substances through the
use of powder diffraction data.

The purpose of these courses is to build proficiency
of the user in the interpretation of experimental powder
data, especially in the application of information pro-
vided in the Powder Diffraction File.

Hands on work sessions. Use of both manual and com-
puter/search methods. Descriptive workbook with il-
lustrative examples.

February 6-8,1990 Denver, CO
Embassy Suites Denver Airport (Hotel)

April 17-19,1990 Florida

For further information contact:
Ms. Josephine Felizzi
JCPDS-ICDD
1601 Park Lane, Swarthmore, PA 19081
USA (215) 328-9400 Telex: 847170
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SIETRONICS
SieRay 112

Automation for
X-ray Diffractometers
(For a lot less than you thought)

Fit a stepping motor to a manual powder diffraction goniometer, with standardised kits available for
most models. Alternatively an existing stepping motor can be utilized.
Use your existing counting electronics, or purchase the SieRay 112 with built-in counting electronics
(as pictured above), AND a new detector if necessary.
Speed up your data reduction with automatic background stripping, peak finding and on-screen
editing. There's even a manual peak finder for difficult cases.
Experience the power of having the JCPDS® data base on-line, via Fein-Marquart Associates
"uPDSM"® or using "SIROQUANT"® pattern synthesis/stripping quantitative software.
Extend your automation by controlling auto sample loaders or driving multiple goniometers from the
one interface. Versions of 112 software are also available for other XRD microprocessors.
Consider the SieRay 113 automation for x-ray spectrometers — just as flexible and versatile as the
SieRay 112 and just as cost-effective.
Installation and commissioning available — or do it yourself in 1 day for a SieRay 112.

PD-17

SIETRONICS PTY LIMITED
P.O. Box 84, HAWKER, A.C.T., 2614 AUSTRALIA

Phone: (062) 51 6611 : Telex AA62754: Fax: (062) 51 6659

XR/ff DIFFRACTION
SERVICES

^ *

Structure
Determination
• Unit Cells
• Structure Solution
• Absolute Configuration

Material
Characterization
• Phase Identification
• Percent Crystallinity
• Polymorphism
• Hydrated/Solvated Forms

OR5 ONEIDA
RESEARCH
SERVICES, INC

• Method Development
• QC'QA Testing
• JCPDS Search
• Quantitative Studies

Support Services
• Quantitative Elemental

Analysis
• Mass Spectrometry
• Scanning Electron

Microscopy/EDX
• Auger Electron

Spectroscopy/SIMS

One Halsey Road
Whitesboro, NY 13492
Phone (315)736-3050

2V
î u****
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Editorial
Short Course on Advanced Powder Diffraction Methods

The Mineralogical Society of America held a short course
on advanced powder diffraction methods in St. Louis, Mis-
souri, November 4-5. The organizers were David L. Bish
and Jeffrey E. Post who also edited the course notes which
have been published by MSA. Other participants included
R.C. Reynolds, Jr., R. Jenkins, R.L. Snyder, D.K. Smith,
S.A. Howard, L.W. Finger and R.B. Von Dreele. The
course included topics of considerable interest in
research and materials characterization whose applica-
tions reached well beyond the mineralogical community.

Following the introductory material on the princi-
ples of diffraction, there was considerable discussion on
instrument alignment and experimental procedures with
modern equipment. Special topics included sample prep-
aration, quantitative analysis, diffraction by small and dis-
ordered crystals, powder diffraction software, profile
refinement methods, Rietveld refinement, synchrotron
and neutron powder diffraction. The presentations
emphasized the modern applications and advances in
techniques and equipment. Experiments with neutron
diffraction and synchrotron sources were also presented.
Many of the presentations emphasized the use of sources
with high intensities and digitized data traces.

With the increasing availability and widespread use
of computer-controlled instrumentation and the availabil-
ity of more intense sources, powder diffraction has
expanded its role in materials analysis very rapidly in
recent years. One good example of significant improve-
ment is the use of the entire digitized diffraction trace for
analysis rather than just the derived ds and Is. Applica-
tions to quantitative analysis, crystal structure refinement,
and crystal perfection studies were emphasized in the
MSA presentations. Use of the full digitized trace as raw or
processed data will become increasingly important in the
future. These early applications will be enhanced as new
procedures are developed.

In addition to using the full trace as a basis for analy-
sis, there has been considerable emphasis on the fitting of
selected profiles to the digitized data to achieve the most
accurate position and intensity information and in the
unravelling of complex clusters of diffraction peaks. Not
only have there been additional analytical profiles evalu-
ated, but the computational methods in the fitting proce-
dures have been optimized for rapid calculations. Profile
fitting is an easier procedure than deconvolution, and the
results are proving to be as useful in the determination of
crystallinity parameters on imperfect materials.

One section of the MSA program, prepared by this
editor, was a review of the available computer programs
for analyzing diffraction information. This list contains
over 100 programs, including many not discussed else-
where in the course, along with the names of individuals
to contact for copies. The programs are classified accord-
ing to application, and similar programs are compared
with respect to the type of algorithm used and the infor-
mation produced. They are not compared for efficiency
or ease of use. PC, mini and mainframe programs were
considered. This list will be valuable to any diffractionist.

Although the course was designed and presented by
mineralogists for mineralogists, the material is of general
interest to any materials scientist. The course notes were
prepared to be used as text material for advanced diffrac-
tion instruction or as a reference source for techniques
and articles on general and special topics. This publica-
tion was issued in November 1989 and is available from
the Mineralogical Society of America, 1625 I Street N.W.,
Suite 414, Washington, D.C. 20006, U.S.A. The cost of the
publication is $20.00 U.S.

Deane K. Smith
Editor-in-Chief
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