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Secondary ion mass spectrometry (SIMS) provides a unique capability for performing three

~dimensional microchemical characterization with a single instrument.

‘In using SIMS to investigate the composition of solids the sample is sputtered away by ion

bombardment,
sample composition.

principle for guantitative analysis.

When separated in a mass spectrometer,

The sputtered particles immediately ejected as ions are characteristic of the

these ions can he used in

The production of these secondary ions, some recently developed ion probe instrumentation,

some new analytical techniques, and some new analytical applications are briefly described.
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Table 1.

A comparison of the techniques for surface analysis.
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! DETECTION

| TR QUANTITATION
TECHNIQUES*| COVERACE | ANALYsis 04

|(RESOLUTION) | FRACTION) | ABSOLUTE STANDARD
EPMA Li ~U | z1pm o0 | NO NEEDED
AES Li~U | >1um 0| NO NEEDED
EsSCa | Li~U | =imm W~ | NO NEEDED
BS AV ey | Z1mm 107 ~ 107 (£5%) CASES (28 %)
1SS Li ~U ~0.1mm ~107 NO NEEDED 7
SIMS | H~U =1 pm 107t~ 107 NO NEEDED

* EPMA : ELECTRON PROBE MICRO ANALYSIS

AES

: AUGER ELECTRON SPECTROSCOPY

E SCA : ELECTRON SPECTROSCOPY FOR CHEMICAL ANALYSIS

BS

: TON SCATTERING SPECTROSCOPY

S IMS : SECONDARY ION MASS SPECTROSCOPY
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Fig. 1.
Schematic representation of an energetic lon—
solid interaction and the sputtering process.
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Principle of secondary ion mass spectrometry.
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Electronic apperturing technique.
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Total ion monitoring technigue.
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Cu* and O~ ion currents from two copper oxide
samples with depth dependent oxygen concentra-
tion. From the proportionality between those
two lon currents as a function of depth one may
conclude that the ions originate from the same
process viz: CuQ=2Cut+0, Cu=Cu'+te,
O+e=0", giving in total: CuO = Cu*+0-,

Cut kL7 O EEFOBE2TFHAHNE L
MRV TL TG SHAEREL D, Cut BIF O
MRV LLEST 1 ¢ Cut s X of O i CEE

UL OME) 2R USRI cbo tE
Hhh, Fig, 10 il 1C Al-Fe &4%H
W, AR Cet XUt O AR Uiciile
TP HEMRE—T v N5 2 PERRT DS,
oL Y 2 ABRITH S ERECE
BHo —AUERS S DB X 5 4 F o LETEH
B> Far ALl sbolb 4 kEL, 414>
EEHE, #xid Cu & Cu0 iy s Cut
WEE LTI 300 R T b B Wegh i3
{E¥pn B @ 4 A (RS RO IR o TR B
DBEVILTEAE L s % ok o fEEr 2 L
CINENDTH B WO LT A,

4 & e OFEESEEATES C AR RE LS
5 -2 E PR RIS o e F b L
THILERTWL LD THD, 4 4 RETH B
W T2 X HEEL, BIEO A & AR S

e i

+ . .
Ce don image

07 ion image
Fig. 10.
Distributions of Ce and O in Fe-Al alloy.



% T B
(a)
INCOMING PARTICLE
RN 1
{
3 f
i
{
N 1
:____-6——»}-@-—-&
3 i
N :
PLASMA | '
IONS * 5% 1= Prohability EMITTED
ELEC;;;N;, for IONS; i*
""e | outralization] NEUTRALS: [®

NEUTRALS: n?

(b)

vacuum level

Eo

fon —

metal ¢xide

Lurge 9, Ep — small probability £y for neutralizalion

—=iarge yield for positive ions

Fig. 11.

Model (schematic) proposed to explain the
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The local thermal equilibrium (LTE) model.
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Relative yield for paositive and negative secondary
tons as a function of mass. For comparison the
relative yield for Cut and Cu~ are taken to be
equal. The yield for positive ions was deter-
mined from measurements with primary O~ ions,
the yield for negative ions was determined from
meastrements with primary Cs* ions.
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Trajectories of primary ions {(Ar*) and knocked
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primary ions, (b) those of the recoiled atoms,
(c) those of the sputtered atoms.
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Fig. 16.
Secondary ion images of stainless steel surface.
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Profile of boron deposited silicon after laser
annealing.
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Tig. 20,
(a) Normal human tooth enamel: homogeneous distribution of *Ca* at the micronic level.
(b} Human incipient carious lesion: the distribution of #Ca* is no longer homogeneous in the
enamel ; destruction of enamel prism is clearly visible.

Fig. 2L

Secondary ion mass spectra of a rose leaf. Primary ions; O, 10keV.
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