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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 efficiency.
• Standard scintillation counter.

Versatile
goniometer design:
• Operates in horizontal or

vertical mode for reflection or
transmission measurements.

• Converts from 9:29 geometry
to 9:9 in your lab.

• Converts to parallel beam.

Fully automated design:

• Microprocessor control of data
collection.

• Host computer for
experimental setup and data
analysis.

Complete set of
attachments for
specific applications:

• Eulerian cradle for
texture.

• Open Eulerian
cradle for texture/
stress.

• Automatic sample
changer.

• High and low
temperature
stages.

• Programmable
sample rotation.

Available with
computer-controlled
variable aperture
slits in incident and
diffracted beam
paths to control
divergence and
reduce background.

For maximum performance in your lab, Siemens has engineered a new generation of x-ray diffractometer
designed to meet your requirements. The D 5000 features a new goniometer design manufactured to the strictest
tolerances. Complete with application-specific attachments and advanced software routines, the D 5000 has the
precision and flexibility to outperform other systems in every x-ray application.

Your Solution is Siemens
In USA & Canada: contact Siemens Analytical X-Ray Instruments. Inc. • 6300 Enterprise Lane • Madison. Wl 53719-1173 • (608) 276-3000 • FAX (608) 276-3015
Worldwide Contact: Siemens AG. Analytical Systems E 689 • D 7500 Karlsruhe 21 • P.O. Box 21 1262 • Federal Republic of Germany • Tel. (0721) 595-4295
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Look into JUPDSM . . .
It's more than accuracy. It's performance.

Performance makes /iPDSM 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 ^PDSM's graphics go beyond merely attractive
presentation, to give you a valuable addition to
the analytic power f/PDSM puts at your finger tips.
With options that include fully integrated CD-ROM
PDF-2 retrieval, direct instrument control, data
acquisition, and diffractogram analysis, fiPDSM

Powder Diffraction, Vol. 6, No. 1, March 1991

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

The universal applicability and continuing
enhancement of /iPDSM 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 /iPDSM. It takes you beyond accuracy
into the next generation of search/match
performance.

PD2

Fein-Marquart Associates, Inc.
7215 York Road • Baltimore, MD 21212
(301) 821-5980
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Pressed for Ti
TONS

HOLD TIME

BEL TIME

Speed up your
sample preparation
with SPEX's
New Automated
X-Press

Microprocessor controlled

Complete pressing cycle
performed automatically

35 ton capacity

Keypad and LED readout
for automatic or manual
mode of operation

All SPEX dies accepted

System interlock door and
pump cutoff for safe
unattended operation

For more information
about the 3630

automated X-Press
and other SPEX
products for the
analytical laboratory,

cali (9 or

INDUSTRIES, INC.
3BBQ PARK AVENUE

EDISON, NJ OBBSO U.S.A
(90S) 549-7144
TELEX: 17B341
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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 or: 50 Campus Plaza Drive
91953 LES ULIS CEDEX FRANCE Edison, NJ 08837
PHONE 33 (1) 69.86.13.30 PHONE (908) 417-0070
FAX 3 3 ( 1 ) 6 9 . 8 6 1 4 1 9 FAX (908) 417-0430
TELEX 603965

ASK FOR MORE INFORMATION AND ADDRESS
OF OUR REPRESENTATIVE IN YOUR COUNTRY PD4
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With Scintag's PTS Goniometer there's no longer a reason to modify
your circle and limit your range

Unrestricted Two-Theta range up to 165° • Large Psi angle range for stress tensor work
Versatile sample thickness and weights • ±90° Chi range provides complete stress data

Got an open-ended research project that is "stressing you out?"

Call us today - our Polycrystalline-Texture-Stress goniometer is the 3 in 1 solution to alleviate
research stress in the 90's.

Scintag, Inc.
707 Kiter Road Sunnyvale, CA 94086
Phone (408) 737-7200 FAX: (408) 737-9841

PmudrrDiflruttim, Vol. 6, No. I, March 1991
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The Databox is a stepping motor dr ver 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 ah
incredibly friendly command language, and

you
y g

data acquisition needs are

The analysis package:
bu can also buy the Databox

g
satisfied.

bundled
MDI's Peak Identification and Micro-ID

rch/Match software to run on your IBM PC
(or compatible), giving you a complete x-ray,
control, acquisition, and analysis system

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

Finally. A system with proven reliability
and peformance at a reasonable pried
Totearn mo e, contact us pTT~

Radix Instruments
3312 Febo Court
Carlsbad, California 92009
Phone/FAX: (619) 753-4646

• • • rrr: nm«
• t « i i i i ir « •

Input

o
Clock

On

Off

PD6
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Search Match, And Bevond,
Pattern Analysis
• Peak finding

Search/Match
• CD ROM

-:;-:

Size/Strain analysis
Fast, interactive, complete

Subfiles
User files

Tools .• r ; : ; > v : ; :
•Patternsimulation^ :;;j$$&& J

1L..I . . .

Indexing .- .:.*{^.^^... •.
Cell refinement ''.:' \ ' : ^ : ' ) '•';•
Laue patterns ' \:s '
Others

LJL , I. 1. . ,

Complete XRD Analysis Software For Your PC, MDL
Materials Data, Inc.
Post Office Box 791
Livermore, California 94550
415/449/1084
FAX 415/373/1659 P D 7

The Controller for Powder Diffractometers
that you can control

UDS 2 is a self contained controller
which can count up to 500000 events per
second, store countrates internally, drive
a stepper motor, can communicate with
every computer via the standard serial
line and is programmable in BASIC (in
case you want to write your own applica-
tion). It comes with a built in program in
EPROM to run a powder diffractometer,
which starts as soon as you switch it on.
It accepts measuring parameters via the
RS 232 line and then carries out the
measurements on it's own, i.e. any com-
puter can be disconnected. It stores over

\ vo*

12000 countrates internally, all of which
can be read out via the serial line within
a couple of minutes. There are 16 I/O
lines to control various other things, if
you wish to. UDS 2 is not designed as a
PC card, so as not to restrict it's use to a
particular type of computer. Thus practi-
cally any computer can run a powder
diffractometer and still be used in the
normal way while the measurement is
going on. You can connect UDS 2 to an
ATARI, VAX or whatever is available.
There is no need to wholly devote a com-
puter to a diffractometer.

When writing your own applications with UDS 2, all resources are accessible without the knowledge of any assembly language -
just through BASIC statements. To store your own programs permanently in an EPROM doesn't take any separate device, but
only one simple command - the necessary hardware is already built in. UDS 2 is a controller you can tailor to your needs - or use
as is. It is available as either a table top or as a NIM module.

And should you happen to have a Philips PW 1050/70 diffractometer which you would like to run with UDS 2, there is a con-
version kit available, complete with stepper motor, mounting adapter, limit switch and connecting cables.

Another attractive item is it's - especially for universities - low price tag.

Steuerungstechnik Skowronek Antoniusstr.3 P.O. Box 1346 5170 Julich Germany PD8
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APD2000
Diffractometric System

GD 2000 Goniometer
• High resolution
• 2 step motors
• Horizontal and vertical configuration

SPECIAL VERSION:
Seeman-Bohlin geometry

Compact 3K5 Generator
• Advanced technology design
• High stability
• Less than 40 kg

PDAP 45 Powders
Software Package
• Profile Analisis
• Search-Match
• Crystallinity
• Quantitative Analysis
• Stress

Accessories
• Position Sensitive Detector
• Focusing Monochromator
• Eulerian Cradle
• High- and Low-Temperature Chamber

ITAL I STRUCTURES

38066 RIVA DEL GARDA - Zona Industriale Baltera (ITALY) - Tel. 0464/553426 - Fax 0464/555270
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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...
The major thrust of this meeting will 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, AbsQrptiometry, 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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ipper
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

(Sharles Supper Company
INCORPORATED

15 TECH CIRCLE, NATICK, MA 01760, U.S.A.
TELEPHONE: (508) 655-4610

1-800-323-9645
PD11

In book form now

35-36
Inorganic
volume
o n c e numeric dlf-
W O O fraction pat-
terns of inorganic phas-
es, metals, alloys and
minerals.

Organic
volume . ,.rr
_. _ o numeric diffrac-
y 9 z tion patterns of
organic and organome-
tallic phases.

Crystallosraphic data evaluation uses
NBS*AIDS83. Fisure of merit for complete-
ness and accuracy of interplanar spacings
is assigned to each indexed pattern.

For further information contact:

International Centre for Diffraction Data
1601 Park Lane, Swarthmore, PA 19081
USA (215)328-9400 Telex: 847170

PD12
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SIETRONICS
X-ray Analytical Specialists

SIETRONICS PRODUCTS:
SieRay 112 — XRD automation system for Siemens & Philips powder diffractometers

SieRay 113 — XRF automation system for Siemens & Philips spectrometers
SIROQUANT — XRD standardless quantitative software

(in collaboration with CSIRO, Fuel Technology)

SIROFLUX — Condensing channel cut monochromators (CCCM's)
(in collaboration with CSIRO, Materials Science)

SieLamp— Fail-safe warning lamp
AMA — XRD low cost automated materials analyser

SieSlit— X-ray beam slit assembly

Manual Hydraulic Press — for pressed powder samples
Sample Preparation Equipment— Tongs, hotplates, fusion presses, etc.

SECOND HAND EQUIPMENT:
Complete systems, sub-systems and spare parts

SOFTWARE:

XRD and XRF instrument control and data acquisition
Interactive graphics packages for data reduction

SPECTRA-X rapid retrieval of XRF data with enhanced graphics

SUPPORT SERVICES:
Training

Installations

Preventative maintenance and breakdown service

LABORATORY:

XRD sample analysis

CONSULTING:

Market surveys • Feasibility studies • Product development

Australian Head Office:
SIETRONICS PTY. LIMITED
P.O. Box 84
Hawker, A.C.T. 2614 Australia
Phone: (062) 51 6611
Telex: AA62754
Fax: (062) 51 6659

European Office:
SIETRONICS (U.K.) LIMITED
P.O. Box 14, Pangbourne
READING RG8 7EB England
Phone: (0734) 845 684
Telex: 847509
Fax:(0734)842 531

PD13

Powder Diffraction, Vol. 6, No. 1, March 1991 XI
https://doi.org/10.1017/S0885715600016754 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600016754


Rapid Reduction of Sample Particle Size
for Quantitative X-Ray Diffraction Analysis

The McCrone Micronising Mill has been
associated with preparation of solid samples for
Quick size reduction of troublesome samples by
ing agate or corundum grinding elements.

designed to overcome problems
qualitative and quantitative analysis.
linear and planar grinding action us-

Wet grinding in polypropylene containers promotes sample homogeneity. Sample
capacity: up to 5 ml.

For further details and technical brochure, contact your nearest supplier or the manufacturer:

McCrone Research Associates Ltd.
(Manufacturer)
2 McCrone Mews, Belsize Lane
London NW3 5BG U.K.
Phone: 071 435 2282
FAX: 071 435 5270

Tintometer GmbH
Schleefstrasse 84
D-4600 Dortmund 41
West Germany
Phone: (0231) 435051
FAX: 0231 44 80 20

McCrone Accessories & Components
850 Pasquinelli Drive
Westmont, IL 60559 U.S.A.
Phone: (708)842-7100
FAX: (708)887-7417

Selby Anax
2 Kilroe Street
Milton
Queensland 4064
Australia
Phone: (07) 371 1566
FAX: 0787 03769 PD14

Expand your x-ray
diffraction capabilities —
not your overhead.

Whether you just need services or your XRD lab
is on "overload," IC Laboratories provides every
testing service and advanced capability you need
in qualitative or quantitative x-ray diffraction
analysis — from austenite to zeolites, from air filters
to thin films. You are assured of rapid turn-around of
results — as little as 48 hours — because IC Labs is
one of the most highly automated commercial labs
in the U.S., with knowledgeable personnel ready to
address all your applications. For a copy of our
technical prospectus, contact IC Laboratories.

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

We're the Specialists in XRD
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Requiem
fora

heavyweight

The fact is, our new Psi Peltier cooled silicon detector obsoletes
monochromators and proportional detectors and their "blind"
PHA electronics.

Psi is small and lightweight, mobile and worry free—the first to
deliver solid state detector performance without the clumsiness
of liquid nitrogen.

With Psi, you get 3 to 5 times faster throughput, 10 times better
energy resolution. And the best diffraction patterns you've ever
seen. Psi is like having an electronic monochromator. You get
clear Ka or K(3 patterns from any tube anode.

Teamed with spectrum analyzer electronics, Psi gives you the
complete sample spectrum. Fully resolved. This means you
choose your peaks, then optimize the patterns to fit your
application—Compton-Rayleigh for instance. Or XRF/XRD
studies.

Better still, Psi comes with mechanical and electronic
interfaces that make it 100-percent compatible with existing
diffractometers. Not just new ones.

For a list of leading companies now using Psi with their systems
—plus complete technical and upgrade information— write or
call toll-free today. 800-227-0277.

Psi. A technical knockout.

PD16

Kevex Instruments 355 Shoreway Road, San Carlos, CA 94070-1308 415-591 -3600 800-227-0277
Kevex Affiliate (Getac GmbH) Tel 49-6131 -40091 Kevex France (Fondis, S.A.) Tel 33-1-34810024 Kevex Japan (Kawasho)Tel 03-578-S187 keVex
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Theta.XRD
ThetaPlus™
X-ray Diffractometer Automation
from Dapple Systems

Enhance the analytical performance of your x-ray
diffractometer. Choose Theta.XRD for IBM PC
compatibles or ThetaPlus for the Macintosh II series
computers.

Both provide:

• Precise stepping motor control of the two-theta drive

• Automatic peak height and d-spacing calculation

• Time-saving search/match operation

• Clear and efficient operator interface

Assure continued reliable operation from your existing system, at a fraction of the cost of replacement.
To learn more about the best way to automate your x-ray diffractometer, call or write today.

DAPPLE
S Y S T E M S

355 W. Olive Avenue, Suite 100
Sunnyvale, CA 94086
Tel: (408)733-3283
Fax: (408)736-2350 PD17
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The Powder Diffraction File on CD-ROM

Search on key
fields within
the data base.

B C
Si compounds Strons line

at 3.34±0.02A

o
816 Entries

3544 Entries
2895 Entries

Search on
combinations
of fields.

A + B

27 Entries

Display results within seconds

Powder Diffraction File
PDF-2 Database Sets 1 -40

All rights of the producers and
the owners of the works
contained on this disc are
reserved. Unauthorized copy-
ing, hiring or lending prohibited

© Reference Technology,
Inc. 1986,1987

© JCPDS-ICDD 1989
Release A6

This disc meets the
Philips-Sony international
standard and was
mastered to the ISO 9660
Standard, level 1.

l^ili HINCC Tic HNolo<,y INC

5409-

\ITERNATIONAL CENTRE FOR DIFFRACTION DATA
1601 Park Lane • Swarthmore, PA 19081 • U.S.A.

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
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Editorial
Calculated Powder Patterns are a Welcome Addition to New Diffraction Data Articles

In this journal a calculated powder pattern is a welcome
addition to an article incorporating new diffraction data.
The calculated pattern tells the reader how well an
observed diffraction pattern agrees with a theoretical pat-
tern based on the crystal structure of the compound and
the techniques employed to measure the pattern. We urge
authors who submit new powder diffraction data, and who
also have access to single crystal structure data on the com-
pound, to provide an additional column of calculated
intensities in their data tables.

A calculated pattern is an invaluable indexing aid for
large volume, lower symmetry unit cells where, based on cal-
culated ds alone, there can be numerous possible hkZs to
account for each experimental peak. Based on calculated
intensities, the more intense reflection (s) contributing to the
peaks is (are) selected for the unit cell parameter refine-
ment. The result is almost always improved precision and
accuracy. Including the calculated intensities of reported
reflections validates the indexing.

If intensity agreement between observed and calculated
patterns is poor, unsupected preferred orientation in a dif-
fractometer specimen can be recognized.

A calculated pattern of a newly synthesized compound
prepared with the new compound's scattering factors, but
using the atomic positions of an isostructural compound,
can be an important "proof of structure type" if there is good
agreement between calculated and observed patterns.

Like an experimental powder pattern, the calculated
powder pattern also requires a certain amount of documen-
tation. The editors request that the following information be
provided when a calculated pattern is included in a
manuscript:

• Source of atomic position data. Note any partial
occupancy used to model defects, or fractional occupancy
used to model solid solution.

• Scattering factors used. Note whether these were
neutral or ionized and whether anomalous dispersion was
included.

• Thermal parameters and their source. Note whether
these were isotropic or anisotropic, whether none were
employed, or whether thermal parameters were estimated
(e.g. all atoms assigned (B iso) = 1.00).

• Note options chosen to model the experiment, e.g.
incident or diffracted beam monochromator polarization
corrections; theta- compensating variable divergence slit, etc.

• State whether integrated or peak relative intensities
are tabulated. If peak, document the profile function and
the instrumental and sample broadening used in the pow-

der pattern simulation. Note whether or not the peak
intensity profile includes both <X\ and a% components of
the a doublet.

Most powder pattern calculation codes provide only
integrated relative intensities which are not fully compara-
ble to observed peak intensities. However, integrated inten-
sities can still be useful for validating indexing and identify-
ing preferred orientation. One must clearly label these as
integrated intensities in data tables. We recommend
including 29, d and integrated relative intensity of all
reflections with I > 0.5.

Even with codes that provide relative intensities, a quan-
titative comparison of observed and calculated intensities is
far from routine. One must ensure that the profile imposed
on the integrated intensities properly models both the
instrument and the sample induced broadening of peaks,
whether inclusion of the alpha doublet is or is not appropri-
ate, and when a peak is considered "resolved".

When a calculated pattern which closely models the
data collection conditions is available, it is desirable to have
a quantitative measure of the agreement between observed
and calculated intensities. In this issue, Charlotte Lowe-Ma
suggests an intensity figure-of-merit based on the average
percent difference between observed and calculated intensi-
ties (integrated in her case) for a limited number of strong
and moderately-strong peaks. While recognizing that this fig-
ure-of-merit has its limitations, especially where overlap of
strong reflections is common, we recommend its use as a
means of describing the extent of agreement between the
stronger observed and calculated intensities important to
phase identification. We look forward to additional propo-
sals for intensity figures-of-merit.

Finally, as this writer, and anyoncelse who regularly cal-
culates powder patterns, knows, errors can confound the
unwary. A single mistyped site multiplicity or atomic posi-
tion can easily lead to an erroneous calculated pattern that
gives little sign of being in error. Often, it is disagreement of
relative intensities with those of an observed pattern that
leads one to return to a careful proofreading of the input
data or even to a mistake made in the original crystal struc-
ture publication or database entry based on it. Authors are
urged to be especially cautious with their powder pattern
calculations, and to use all available means (interatomic dis-
tance calculations, density checks, etc.) to validate their
results.

G. J. McCarthy
Editor for New Diffraction Data
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