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A SOFTWARE PACKAGE FOR ATOM PROBE USERS

A. BOSTEL, M. BOUET and J.M. SARRAU
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Résume -~ Un programme o acguisition et de traitement de donndes
pour sonde atomique a été développé. Il permet d obtenir toutes
les informations  usuellement disponibles & 1 'issue de calculs
ultériews pendant la manipulation. Il permet de montrer les
spectres de masse, les différents profils ... I1 supporte la
multi-détection et autorise la désignation et le tri des objiets
métal lurgi ques. Liinterface utilisatew est particuli&remasnt
convivial.

Abstract — An atom probe software package for on line analysis of
atom probe data has been developped. It allows to get during the
edperiments all informations usually obtained with "off-line®

treatments,, such as mass spectira, mulbti-element concentration and
composition profiles ... It supports the fow  sector mualti-
detection we developped. The designation and sorting of wvarious
phases is achieved by means of on line graphic methods. The user
interface is very convenient.

I ~ INTRODUCTION

This software package is designed for "on-line" atom probe data
collection and analysis. The objective is to create a set of programs
usable by an artless computer scientist, allowing to make Ffast and
easy data interpretation during the manipulation. The atom probes are
designed for Yoff-line" rurming @ they do not need any computer to
aperate in a free running mode. They issue messages in serial form on
a EIA RS2IZC normed cable. The program supports data acqguisition,
interpretation and saving.

IT - O LINE aCeUISITION FROGRAM

"o

The data collected are saved and interpreted. Thus, an unigus
structure of data suit to each individual atom. The benefit does notb
reside in  disk space neither in speed but in treatment supplensess @
all the original data are saved. There is no dependance betwsen data
structuwres and programs actions, allowing us to change the disposition
of programs with no data loss.

The software is twned toward the end-—-user j it is interactive
and governsd by wmenus. Depressing one function key perforams  one
action : changing menu (they are connected in a tree forml, making
some changes or calculation works, drawing or printing some data. We
take special trouble for the text describing sach function 3 in the
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zsame manner we have specially chosen the functions contained in one
MmEriv, B0 as to preserve the logical approach of the atom probe
scientist. For example, the results of caloculations {(drawings or
texts) are always showed on the screen before they are printed, in the
crazy hope to reduce paper consumption. friother example is  the
strategy we use to enter data. When an user begins to work, the system
automatically recognize him, names the data files, and remaembecs the
last data he used. In most cases, those data do need some
modification. In the same way, the system manages & library of alloys,
containing for each alloy, the mass limits for each element. This
library is a collection of models., Duwring the manipulation, the m
correspornding to the alloy under study can be read, and, if necessary,
modified. This wemodel is kept in intimacy with atom probe data @0 all
the work done dwring data collection is not lost.

The response time (i.e. the time delay between a request and the
completion of an order) is kept as low as possible. For a screen menu
change as well as for a standard request, there is no visible _delay.
However, heavy recalculations performed over a set of a few 10 atoms
need & few seconds, including disk latency and read time. Every
second, data tables and some immediate results are updated. /0
processor, buffers and a high priority ensuwres a null loss 1n  data
collection.

The fTunctiocnalities are analogous  to some other software
products recently described in the literature (13 {2 H spectira,
cumul ative plots, compositions, flux curves, state of manipulation...
However, specitic improvements are operative 1 the multi-detection
support, the designation and sort of metallurgical phases. This can be
of great help to decide whether a fluctuation can be interpreted as a
phase or not.

I11 ~ MULTI-DETECTION

The sof tware supports  the fow sector multi-detector (&)
described elsewhere. For the whole possibilities given above, it
ensures data calculation on an arbitrary chosen setbt of detector. The
coherence of the address translation between one set of detectors to
another is transparent to the user.

There is no need to remind the great interest of the multi-
detection system, specially fTor the high data collection rates. It can
be used even with a Foschenrieder atom probe. This requires however a
defocalisation of the ion beam (3).

IV — DESIGNATION AND SORT OF METALLURGICAL FPHABES

A mechanism of pose and release of markers on any draw involving
the order of incoming ions icumlative plots, composition plobs?
allows separation and naming of the various metalluwrgical objects
{(i.e. different phases, or types of planes in Long Range Urder
studiesy. These markers can be written or even rubbed out in  an
arbitrary order. The corresponding program structuwre is a binary tree,
which gives always sorted data. This function supports the mulbi-
detection. It allows to calculate the concentration of each element in
the various obiects, and to draw corresponding spectra. This is  of
great interest fTor Long Range Order studies, and frees the atom probe
worker from a heavy load of hand-made calculations. We have also
included some statistical tests (FPoisson, squared-khi test...d, the
aim of which is to detect some deviation from a random distribution of
solutes in a solid solution (&)
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vV - ACTUAL, STATE

Thie product is being on test and works, but does not include all
the modules : the auto-correlation is not yet implanted.

Further developments are of great help for the interpretation of
various sebs of data corresponding to the study of an alloy, and we
develop now the collection and the choice of valid data, and their
draw on synthetisis corresponding diagrams. For instance, we will draw
for a d/B two phases alloy the observed composition of a-like
elements versus that of B~like ones for each designated phass. Such a
plot is of great interest for enswing the data consistency. in
addition, the volume fraction can be readily estimated from the well
known lever rule. (4)

Y1 — HARDWARE AND SOFTWARE

This product is developped on HF 000 Model 550 with HF-UX and C
language. The software set fuwnishes a powerful help {for the
conception and the maintaining of complex software products. The
programming aids of HP-UX are of great interest by automatizing some
camplex, careful and freguent works {as the make function). The bug
hunting aids are also of great interest.

The calculation power of the hardware seems to be larger as
nesded. But the machine is able to suppart three atom probes § each of
them with a multi-detector. That is equivalent to a dozen of standard

atom probes in terms of speed and amount of data. We also think to the
future developments on & five years scale.
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