QH“y) Designation: E 1504 — 92 (Reapproved 2001)

Standard Practice for
Reporting Mass Spectral Data in Secondary lon Mass
Spectrometry (SIMS) *

This standard is issued under the fixed designation E 1504; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope 6.1.2 If a noncommercial SIMS system is used, specify the
1.1 This practice provides the minimum information neces-components composing the system (for example, ion gun,
sary to describe the instrumental, experimental, and datBUmping system, vacuum chamber, and mass filter). Specify

reduction procedures used in acquiring and reporting second® manufacturer and model number if the components are of

ary ion mass spectrometry (SIMS) mass spectral data. commercial origin. If the components are home-built, specify
1.2 This standard does not purport to address all of thethem in such detail that their potential effect on the obtained

safety concerns, if any, associated with its use. It is thd"ass spectrum may be deduced by an individual experienced

responsibility of the user of this standard to establish approi" SIMS and vacuum technology.
priate safety and health practices and determine the applica- 6-2 Specimen

bility of regulatory limitations prior to use. 6.2.1 Describe the specimen in as much detail as possible.
Such factors would include, but are not limited to, sample
2. Referenced Documents history, bulk and trace composition (especially electronic
2.1 ASTM Standards: dopants), physical dimensions, sample homogeneity, crystal-
E 673 Terminology Relating to Surface Analysis linity, and any preanalysis cleaning procedure used.
6.2.2 State the method of sample mounting. When analyz-
3. Terminology ing vacuum-compatible liquids, describe the substrate onto
3.1 Definitions—For definitions of terms used in this prac- Which the sample was deposited. In the case of particulate
tice, refer to Terminology E 673. samples pressed into metal foils, state the nature and purity of
the foil. Describe any conductive coating or grids placed on the
4. Summary of Practice sample for charge compensation.

4.1 Experimental conditions and reporting procedures that 6.3 Experimental Conditions _ _
affect SIMS mass spectral data are presented in order to 6.3.1 Primary lon Source-If a mass-filtered primary ion
standardize the reporting of such data to facilitate comparisorigéam is used, specify the isotope and charge state of the

with other laboratories and analytical techniques. primary ion species. If not mass-filtered, state the nature and
o purity of the source material used for ion production. State the
5. Significance and Use impact energy, the angle of incidence (relative to the sample

5.1 This practice is intended for use in reporting thenormal), the ion current (also the manner of current determi-
experimental and data reduction procedures described in otheation), whether the primary ion beam was rastered, the

publications. unrastered beam diameter, and the total irradiated area. Specify
) the primary ion dose, in ions-cify that was used to acquire
6. Information to be Reported that mass spectrum.
6.1 Instrumentation 6.3.2 Secondary lon Mass SpectrometeBpecify the ana-

6.1.1 If a standard commercial SIMS instrument is used|yzed area, any electronic gating parameters used including,
specify the manufacturer and model number. Specify thdut not limited to, the size of the gated area, the size of any
manufacturer and model number of any accessory or auxiliargpertures in the secondary ion optical column, the secondary
equipment that would affect the data contained within the mas®n collection angle, the energy bandpass of the secondary ion
spectrum (for example, additional vacuum pumping attachmass spectrometer (note particularly whether any energy dis-
ments, primary ion mass filter, electron flood guns, etc.). If anycrimination was used to reduce the signal intensity of poly-
nonstandard modification has been made to the instrumentatomic ions), whether electrostatic or magnetic peak switching
tion, describe the modification in detail. was used for double focussing instruments, the type of sample

charge compensation, the type of measurement system used to

*This practice is under the jurisdiction of ASTM Committee E42 on Surface M€asure secondary ion intensity (for example, Faraday cup,
Analysis and is the direct responsibility of Subcommittee E42.06 on SIMS. electron multiplier, microchannel plate), and the secondary ion

Current edition approved Nov. 15, 1992. Published January 1993. impact energy on the detector.
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FIG. 1 Static SIMS Mass Spectrum of Perfluorinated Polyakylether

6.3.3 Mass Spectral BackgrourdSpecify the pressure in integrated horizontal axis displays the mass/charge ratio. An
the primary ion column, specimen chamber, and mass speexample of a SIMS mass spectrum is shown in Fif). 1.
trometer prior to sample introduction and during analysis. 6.4.2 Calibration—Specify the method used to establish the
Specify the type of vacuum pumping in each section of themass scale, especially the humber of calibration points used
instrument. Describe any significant or unusual contaminantgnd the form of any algorithm used.
if known. Provide the composition of any reactive gasused for 6.4.3 Mass Resolutior-Specify the mass resolution of the
sample flooding,along with the method used to determine themass spectrometer. This should be calculatell/2sv, where
partial pressure of the reactive gas. AM is the full width at half maximum intensity for an ion peak

6.4 Results at massM. Because many mass spectrometers vary in mass

6.4.1 Display of Mass Spectral DataThe vertical axis of a resolution over their mass range, specify both A& and M
SIMS mass spectral display gives the secondary ion intensity imalues used to calculate the specified mass resolution.
units of either counts/s, total integrated counts (specify whether
the integration is over total spectra acquired or time), or/- Keywords
percent of the most intense peak displayed in the spectrum. The7.1 mass spectral data; SIMS
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The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.
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