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JAPANESE INDUSTRIAL STANDARD JIS K 0147 : 2004
(ISO 18115 : 2001)

Surface chemical analysis—Vocabulary

Introduction This Japanese Industrial Standard has been prepared based on the first
edition of ISO 18115 Surface chemical analysis— Vocabulary published in 2001 with-

out modifying the technical contents.

Portions underlined with dots are the matters not stated in the original Interna-
tional Standard.

1 Scope This Standard defines terms for surface chemical analysis.
In addition, the order of some terms is altered from ISO 18115.
Note : The International Standard corresponding to this Standard is as follows.

In addition, symbols which denote the degree of correspondence in the
contents between the relevant International Standard and JIS are IDT
(identical), MOD (modified), and NEQ (not equivalent) according to
ISO/MEC Guide 21.

ISO 18115:2001 Surface chemical analysis— Vocabulary (IDT)

2 Abbreviations

AES Auger electron spectroscopy
CDP compositional depth profile
CMA cylindrical mirror analyser
eV electron volt
EELS electron energy loss spectroscopy
EIA energetic-ion analysis
EPMA electron probe microanalysis
ESCA electron spectroscopy for chemical analysis
FABMS fast atom bombardment mass spectrometry
FWHM full width at half maximum
GDS glow discharge spectrometry
GDOES glow discharge optical emission spectrometry
GDMS glow discharge mass spectrometry
HEISS high-energy ion-scattering spectrometry
HSA hemispherical sector analyser
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IBA ion beam analysis

LEISS low-energy ion-scattering spectrometry
MEISS medium-energy ion-scattering spectrometry
ptp peak-to-peak

RBS Rutherford backscattering spectrometry
RFA retarding field analyser

SAM scanning Auger microscope

SDP sputter depth profile

SEM scanning electron microscope

SIMS secondary-ion mass spectrometry
SNMS sputtered neutral mass spectrometry
SSA spherical sector analyser

TOF or ToF time of flight

TXRF total-reflection X-ray fluorescence spectroscopy
UPS ultra-violet photoelectron spectroscopy

XPS X-ray photoelectron spectroscopy

3 Format

3.1 Use of terms printed boldface in definitions A term printed boldface in a defini-
tion or a note i1s defined in another entry in this Standard. However, the term is
printed boldface only the first time it occurs in each entry.

3.2 Non-preferred and deprecated terms A term listed lightface is non-preferred or
deprecated. The preferred term is listed boldface.

3.3 Subject fields Where a term designates several concepts, it 1s necessary to indi-
cate the subject field to which each concept belongs. The field is shown lightface, be-
tween angle brackets, preceding the definition, on the same line.
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4 Definitions of the surface analysis methods

Term English
{Japanese Reading Definition X
Character) equivalent

4.001 | Y = BTN, | Ozédensikdohd a method in which an electron spec- Auger electron
AES AES trometer is used to measure the energy | spectroscopy,

distribution of Auger electrons emitted | AES

from a surface

NOTE: An electron beam in the energy
range 2 keV to 30 keV is often
used for excitation of the Auger
electrons. Auger electrons can
also be excited with X-rays,
ions and other sources but the
term Auger electron spectros-
copy, without additional quali-
fiers, is usually reserved for
electron-beam-induced excita-
tions. Where an X-ray source is
used, the Auger electron ener-
gies are referenced to the
Fermi level but, where an elec-
tron beam is used, the refer-
ence may either be the Fermi
level or the vacuum level.
Spectra conventionally may be
presented in the direct or dif-
ferential forms.

4002 | FATFIvs Dainamikku SIMS in which the material surface is | dynamic SIMS

SIMS SIMS sputtered at a sufficiently rapid rate
that the original surface cannot be re-
garded as undamaged during the
analysis
NOTES 1 Dynamic SIMS is often

simply termed SIMS.

2 The ion areic dose during
measurement is usually
more than 10%€ ions/m2.

4.008 | {LE =@ | Kagakubunseki a method encompassing both AES and | electron
BF45 YLk, no-tameno- XPS spectroscopy
ESCA densibunkéhs, NOTE: The term ESCA has fallen out | for chemical

ESCA of use as, in practice, it was analysis
only used to describe situations | (deprecated),
more clearly defined by the ESCA
term X-ray photoelectron spec- | {deprecated)
troscopy (XPS). Since 1980, the
latter term has been preferred.

4.004 | MBRATFHEHYER | Késokugensi a method in which a mass spectrome- fast atom
STiE, shogekisituryd ter is used to measure the bombardment
FABMS bunsekihé, mass-to-charge quo?ient anfi abun- Isl;)?eiirometry,
FAB FABMS dance of secondary ions emitted from a | FABMS,

FAB sample as a result of the bombardment | FAB

by fast neutral atoms (deprecated)

4.005 | Ve —KEE R4 | Gurdhdodensituryd | a method in which a mass spectrome- glow discharge
ik, bunsekihd, ter is used to measure the mass
GDMS GDMS mass-to-charge quotient and abun- spectrometry,

dance of ions from a glow discharge GDMS
generated at a surface

4.006 | 7 u—HKER X4 | Guréhdden a method in which an optical emission | glow discharge
ik, hakkébunkdhd spectrometer is used to measure the optical emission
GDOES GDOES wavelength and intensity of light emit- | spectrometry,

ted from a glow discharge generated at | opORES
a surface
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Term
{(Japanese
Character)

Reading

Definition

English
equivalent

4.007 | 'u—HKEBRIE,

GDS

Gurdéhéden
bunsekihg,
GDS

a method in which a spectrometer is

used to measure relevant intensities

emitted from a glow discharge gener-

ated at a surface

NOTE: This is a general term which
encompasses GDOES and
GDMS.

glow discharge
spectrometry,
GDS

4.008 | 1 A E— b5}y
#

IBA

Ionbimubunseki,
IBA

a method to elucidate composition and
structure of the outermost atomic lay-
ers of a solid material, in which prin-
cipally monoenergetic, singly charged
probe ions, scattered from the surface
are detected and recorded as a function
of their energy or angle of scattering,
or both
NOTE: LEISS, MEISS and RBS are all
forms of IBA in which the
probe ion energies are typically
in the ranges 0.1 keV to 10
keV, 50 keV to 200 keV and 1
MeV to 2 MeV, respectively.
These classifications represent
three ranges in which funda-
mentally different physics is
involved.

ion beam
analysis,
IBA

4.009 | Z&RA FHBR
ik,

SIMS

Niziionsituryo6
bunsekihd,
SIMS

a method in which a mass spectrome-

ter is used to measure the

mass-to-charge quotient and abun-

dance of secondary ions emitted from a

sample as a result of bombardment by

energetic ions

cf. dynamic SIMS, static SIMS

NOTE: SIMS is, by convention, gener-
ally classified as dynamic, in
which the material surface lay-
ers are continually removed as
they are being measured, and
static, in which the ion areic
dose during measurement is re-
stricted to less than 1016 ions/m?
in order to retain the surface in
an essentially undamaged state.

secondary-ion
mass
spectrometry,

SIMS

4.010 | A%y & hih T
BRI,

SNMS

Supattatytiseiryiisi
situryé bunseki,
SNMS

a method in which a mass spectrome-
ter is used to measure the
mass-to-charge quotient and abun-
dance of secondary ionized neutral
species emitted from a sample as a re-
sult of particle bombardment
NOTE: The neutral species may be
detected by using plasma, elec-
tron, or photon ionization
methods.

sputtered
neutral mass
spectrometry,

SNMS
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Term
(Japanese
Character)

Reading

Definition

English
equivalent

4011 | RETFT 4 v 7

SIMS

Sutatikku
SIMS

SIMS in which the material surface is

sputtered at a sufficiently low rate that

the original surface is insignificantly

damaged during the analysis

cf. dynamic SIMS

NOTE: The ion areic dose during
measurement is restricted to
less than 108 jons/m? to an
extent that depends on both
the material of the sample and
the size of the molecular frag-
ments being analysed.

static SIMS

4.012 | 2ERHFHEXXHES
Sk,

TXRF

Zenhansyakeikd
ekkususen
bunkéhs,

TXRF

a method in which an X-ray spec-
trometer is used to measure the energy
distribution of fluorescence X-rays
emitted from a surface irradiated by
primary X-rays under the condition of
total reflection

total reflection
X-ray
fluorescence
spectroscopy,
TXRF

4.013 | BANXETF K
#®=

UPS

Sigaikddensi
bunkéhd,
UPS

a method in which an electron spec-

trometer is used to measure the energy

distribution of photoelectrons emitted

from a surface irradiated by ul-

tra-violet photons

NOTE: Ultra-violet sources in common
use include various types of
discharges that can generate
the resonance lines of various
gases (e.g. the He I and He II
emission lines at energies of
21.2 €V and 40.8 eV, respec-
tively). For variable energies,
synchrotron radiation is used.

ultra-violet
photoelectron
spectroscopy,
UPS

4.014 | XBARET O
%y

XPS

Ekkususenkddensi
bunkéhs,
XPS

a method in which an electron spec-

trometer is used to measure the energy

distribution of photoelectrons and Au-

ger electrons emitted from a surface

irradiated by X-ray photons

NOTE: X-ray sources in common use
are Al and Mg unmonochro-
mated Ka X-rays at 1 486.6
and 1 253.6 eV, respectively.
Modern instruments also use
monochromated Al Ka X-rays.
Some instruments make use of
various X-ray sources with
other anodes or of synchrotron
radiation.

X-ray photo-
electron
spectroscopy,

XPS
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5 Definitions of terms for surface analysis

Term
(Japanese
Character)

Reading

Definition

English
equivalent

5.001 | SRFRINEREK

Senkeikyiishit
keistt

linear attenuation coefficient

linear absorp-
tion coefficient

5.002 | HERINEK

HEMFEREK

Situyuryokytshi
keisii
Situyuryégensui
keis

(TXRF, XPS) quantity x#/p in the expres-
sion (u/p) 4 (p ) for the fraction of a par-
allel beam of specified particles or ra-
diation removed in passing through a
thin layer of mass thickness 4 (p,) of a
substance in the limit as 4 (p,) ap-
proaches zero, where 4 (p,) is measured
in the direction of the beam
cf. attenuation length
NOTES 1 The mass density of the sub-
stance is p and y is the dis-
tance in the direction of the
beam.

2 The intensity or number of
particles in the beam decays as
exp (-4, with the distance y.

3 The mass attenuation (ab-
sorption) coefficient is the
gquotient of the linear at-
tenuation {(absorption) coeffi-
cient and the mass density of
the substance.

mass absorption
coefficient, mass
attenuation
coefficient

5.003 | BAMNERRET

IAF—EE

Sizenhuchaku
tansoenerugi
kizyun

(XPS) determining the charging poten-
tial of a particular sample from a com-
parison of the experimentally deter-
mined C 1s binding energy, arising from
adsorbed hydrocarbons on the sample,
with a standard binding energy value
cf. internal carbon referencing
NOTE: A nominal value of 285.0 eV is
often used for the binding en-
ergy of the relevant C 1s peak,
although some analysts prefer
specific values in the range
284.6 eV to 285.2 eV depending
on the nature of the substrate.

adventitious
carbon
referencing

5.004 | BHE

Hensitusé

(particle bombardment) surface region

of a material under particle bombard-

ment where the chemical state or

physical structure is modified by the ef-

fects of the bombardment

Example: For silicon bombarded by 4
keV O2* at near normal inci-
dence, after sputtering for a
sufficient time to reach a
steady state, the surface 1s
converted to stoichiometric
SiO2 to a depth of around 15
nm with lower oxygen con-
centrations at greater depths.

altered layer

5.005 | 2 HTHEIR

Bunsekiry6iki

(sample) two-dimensional region of a
sample surface measured in the plane of
that surface from which the entire ana-
lytical signal or a specified percentage
of that signal is detected

analysis area
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Term
(Japanese
Character)

Reading

Definition

English
equivalent

5.006

SrETEIR

Bunsekiry6iki

(spectrometer) two-dimensional region
of a sample surface at the analytical
point but set in the plane at right an-
gles to the spectrometer axis from
which the entire analytical signal or a
specified percentage of that signal is
detected

analysis area

5.007

ST

Bunsekitaiseki

(sample) three-dimensional region of a
sample from which the entire analysis
signal or a specified percentage of that
signal is detected

analysis volume

5.008

LS

Bunsekitaiseki

{spectrometer) three-dimensional region
within the spectrometer from which the
entire analytical signal or a specified
percentage of that signal may be de-
tected

analysis volume

5.009

ERA

Rinkaikaku

(TXRF) glancing angle at which the
sample matrix X-ray fluorescence, when
plotted against the glancing angle, is at
the first point of inflection

critical angle

5.010

A

Sisyakaku

(TXRF) angle between the incident

beam and the average surface plane

NOTE: Angle of incidence and glancing
angle are complementary.

glancing angle

5.011

FHOFE

Nanamekenma

sample preparation in which a sample

is mechanically polished at an angle to

the original surface

cf. ball cratering, radial sectioning

NOTE: This angle may often be less
than 1° so that depth informa-
tion with respect to the original
surface 1s transformed to lateral
information.

angle lapping

5.012

Vv ITv
V%

Mazikkuanguru

(XPS) angle at which the spectrometer

entrance axis is aligned at 54.7° to the

direction of the X-rays at the sample

surface

NOTE: At the magic angle, using the
simple dipole theory for the
angular distribution of the pho-
toelectrons emitted from an
isolated atom irradiated by un-
polarized X-rays, it is predicted
that the intensity per unit solid
angle is the same as the inten-
sity that would be obtained if
the scattering were isotropic.

magic angle

5.013

A B

Héshutukakudo

angle between the trajectory of a parti-

cle or photon as it leaves a surface and

the local or average surface normal

NOTE: The particular surface normal
needs to be specified.

angle of emission

5.014

AHA

Nytishakaku

angle between the incident beam and

the local or average surface normal

NOTE: The particular surface normal,
such as the surface normal to
an elementary portion of a
rough surface or the normal to
the average surface plane,
needs to be specified.

angle of
incidence
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Term Enelish
(Japanese Reading Definition neus
Character) equivalent
5.015 | #ELA Sanrankaku angle between the direction of the inci- | angle of
dent particle or photon and the direc- scattering
tion that the particle or photon is trav-
elling after scattering
5.016 | AE AR AES, Kakudobunkai a procedure in which Auger electron in- | angle-resolved
ARAES, AES, ARAES, tensities are measured as a function of AES, ARAES,
A EERTE Kakudoizon AES | the angle of emission angle-dependent
AES AES
5.017 | AE SR XPS, Kakudobunkai a procedure in which X-ray photoelec- angle-resolved
ARAES, XPS, tron intensities are measured as a func- | XPS, ARXPS,
£ BERTE AES ARXPS, tion of the angle of emission angle-dependent
Kakudoizon XPS | NOTE: This procedure is often used to XPS
obtain information on the dis-
tribution with depth of different
elements or compounds in a
layer approximately 5 nm thick
at the surface.
5.018 | Ay Yeeesrikf Bunkédki solid angle of analyser that will trans- solid angle of
rittaikaku mit particles or photons from a point on | analyser
the sample to the detector
cf. analyser transmission function
5.019 | BRHISE T KA Kenshutuki (EIA, RBS) solid angle intercepted by solid angle of
rittaikaku the detector from an origin at the centre | detector
of the beam spot
5.020 | BRIHA Dasshutukaku angle between the trajectory of a parti- | take-off angle
cle as it leaves a surface and the local or
average surface plane
NOTES 1 The particular surface plane
needs to be specified.
2 Take-off angle is the com-
plement of angle of emission.
3 In the past, take-off angle
has sometimes been used er-
roneously to mean angle of
emission.
5.021 | FEXNFIE T 2 Hitaishései (XPS) factor which characterizes the asymmetry
— 4, paraméta, intensity distribution, L (), of photo- parameter,
A /) electrons ejected by unpolarized X-rays | 8
from isolated atoms in a direction y from
the incident X-ray direction according to
L (p)=1+1/28 [(3/2) (sin*»-1]
NOTE: This formula relates to gases
and is modified by the effects of
elastic scattering when applied
to solids.
5022 | 7T hIvZrIx Atomikku migration of sample atoms due to en- atomic mixing
Ay 4 mikisingu ergy transfer with incident particles in

the surface region

cf. cascade mixing, collision cascade,
ion-beam-induced mass transport,
knock-on, recoil implantation
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Term English
(Japanese Reading Definition .
Character) equivalent

5.023 | BEREK Gensuikeisii quantity  in the expression udx for the | attenuation
fraction of a parallel beam of specified coefficient
particles or radiation removed in pass-
ing through a thin layer 4x of a sub-
stance in the limit as 4x approaches
zero, where 4x is measured in the direc-
tion of the beam
cf. attenuation length, mass absorption

coefficient
NOTES 1 The intensity or number of par-
ticles in the beam decays as exp
(-w/x) with the distance x.

2 Attenuation coefficient is of-
ten used in place of linear
attenuation coefficient and is
used in EPMA. Both are the
reciprocal of attenuation
length which is used in AES
and XPS.

5.024 | BERE X Gensui nagasa quantity / in the expression 4dx/! for the | attenuation
fraction of a parallel beam of specified length
particles or radiation removed in pass-
ing through a thin layer Ax of a sub-
stance in the limit as Ax approaches
zero, where Ax i1s measured in the direc-
tion of the beam
cf. attenuation coefficient, decay

length, effective attenuation length,
electron inelastic mean free path,
linear absorption coefficient, mass
absorption coefficient
NOTES 1 The intensity or number of
particles in the beam decays as
exp (-x/) with the distance x.

2 For electrons in solids, the be-
haviour only approximates an
exponential decay due to the
effects of elastic scattering.
Where this approximation is
valid, the term effective at-
tenuation length is used.
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Term
(Japanese
Character)

Reading

Definition

English
equivalent

5.025 | EHEERS Yikégensui

nagasa

average emission function decay length

when the emission depth distribution

function is sufficiently close to exponen-

tial for a given application

cf. attenuation length

NOTE: Effective attenuation length is
often used in AES and XPS to
describe the transport of elec-
trons that have not lost more
than 1 eV as a result of inelastic
scattering.

effective
attenuation
length

5.026 | #— U - BiEE | Ozédatureiki

(surface)

a) process in which the energy of an
excited atom or ion is given up by a
non-radiative re-arrangement of
electrons in that atom or ion

b) process in which the energy in a me-
tastable species near a solid surface
is lost by interaction with the sur-
face, and in the process enough en-
ergy is released to eject an electron
from a surface atom

cf. Auger neutralization

NOTE: For both processes, the electron

may be ejected into the vacuum.

Auger
de-excitation

5027 | A~ 8F Ozédensi

electron emitted from atoms in the Au-

ger process

cf. Auger transition

NOTES 1 Auger electrons can lose en-
ergy by inelastic scattering
as they pass through matter.
Measured Auger electron
spectra are therefore gener-
ally composed of a peak
structure of unscattered Au-
ger electrons superimposed
on a background of inelasti-
cally scattered Auger elec-
trons with intensities ex-
tending to lower kinetic en-
ergies, and on backgrounds
arising from other processes.

2 Auger electrons may change

their direction of propagation
by elastic scattering as they
pass through matter.

Auger electron
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Term
(Japanese
Character)

Reading

Definition

English
equivalent

5.028

A= 2EEFA
~7 b

Ozédensi
supekutoru

plot of the Auger electron intensity as a

function of the electron kinetic energy,

usually as part of the energy distribu-

tion of detected electrons

NOTES 1 When excited by incident
electrons, the energy distri-
bution of detected electrons,
often measured between 0 eV
and 2 500 eV, contains Auger
electrons, backscattered
(primary) electrons and sec-
ondary electrons. The entire
distribution is sometimes re-
ferred to as an Auger elec*
tron spectrum.

2 The Auger electron spectrum
may be presented in either
the direct spectrum or dif-
ferential spectrum formats.

Auger electron
spectrum

5.029

- BFN

Ozédensishiiritu

probability that an atom with a vacancy
in a particular inner shell will relax by
an Auger process [1]

Auger electron
yield

5.030

F—T =HH

Ozéchiiwa

(ion at a surface) a process in which an

electron, tunnelling from the conduction

band of a solid, neutralizes an incoming

ion and an electron is ejected from a

surface atom

NOTE: The ejected electron may be
emitted into the vacuum.

Auger
neutralization

5.031

F—U =52
—%

Ozéparaméta

(XPS) kinetic energy of a narrow Auger

electron peak in a spectrum minus the

kinetic energy of the most intense pho-

toelectron peak from the same element

cf. initial state Auger parameter, modi-

fied Auger parameter

NOTES 1 The value of the Auger pa-
rameter depends on the en-
ergy of the X-rays which
therefore needs to be speci-
fied.

2 The Auger parameter is
sometimes called the final
state Auger parameter.

3 The Auger parameter is use-
ful for separating chemical
states for samples in which
charging causes uncertainty
in the binding energy meas-
urement or in which the
binding energy shift is in-
adequate to identify the
chemical state.

4 The Auger parameter is use-
ful for evaluating the relaxa-
tion energy of the ionized
matrix atom associated with
the generation of a core hole
for those Auger transitions
between core levels which
have similar chemical shifts.

Auger
parameter
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K 0147 : 2004 (ISO 18115 : 2001)

Term
(Japanese
Character)

Reading

Definition

English
equivalent

5.032 | HREA— T =3

TA—F

Sizyo6taiozé
paraméta

(XPS) B, where = 3E + Ex and where

Eg and Ex are, respectively, the binding

energy of a photoelectron peak and the

Fermi level referenced kinetic energy of

an Auger electron peak, each involving

the same initial core level of the same

element

cf. Auger parameter, modified Auger

parameter

NOTE: The initial state Auger pa-
rameter is useful for evaluating
the change in the atomic core
potential contribution to
changes in binding energy be-
tween two environments, pro-
viding the Auger transition is
between core levels which have
similar binding energy shifts.

initial state

Auger parameter

5.033 @Ej—"“f/“:n/\"

FA—F

Sytiseibzé
paraméta

(XPS) sum of the Fermi level referenced
kinetic energy of a narrow Auger elec-
tron peak in the spectrum and the
binding energy of the most intense pho-
toelectron peak from the same element
cf. Auger parameter, initial state Au-
ger parameter
NOTE: The madified Auger parameter
is the sum of the Auger pa-
rameter and the energy of the
X-rays responsible for the
measured photoelectron peak.
Unlike the Auger parameter, it
does not depend on the energy
of the X-rays.

modified Auger
parameter

5.034 | A— T @R Ozékatei

relaxation, by electron emission, of an

atom with a vacancy in an inner elec-

tron shell {1}

cf. Auger de-excitation, Auger electron,

Auger transition

NOTE: The emitted electrons have
characteristic energies, defined
by the Auger transition.

Auger process

5.035 | R¥RElA—v = Gensikandzé

BE katei

(AES) Auger transition in which at
least one of the final electron vacancies
is localized in valence levels or molecu-
lar orbitals of atoms adjacent to the
atom in which the initial vacancy oc-
curred

interatomic
Auger process
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K 0147 : 2004 (ISO 18115 : 2001)

Term
(Japanese
Character)

Reading

Definition

English
equivalent

5.036

F—T B

Ozéseni

Auger process involving designated

electron shells or sub-shells

NOTES 1 The three shells involved in
the Auger process are desig-
nated by three letters. The
first letter designates the
shell containing the initial
vacancy and the last two let-
ters designate the shells
containing electron vacancies
left by the Auger process (for
example, KLL, and LMM).
When a valence electron is
involved, the letter V is used
(for example, LMV and KVV).
When a particular sub- shell
involved is known, this can
also be indicated (for exam-
ple, KLiLs). Coupling terms
may also be added, where
known, to indicate the final
atomic state (for example,
LaMa s5Mass1D).

2 More complicated Auger
processes (such as multiple
initial ionizations and addi-
tional electronic excitations)
can be designated by sepa-
rating the initial and final
states by a dash (for exam-
ple, LL-VV and K-VVV),

3 When an Auger process in-
volves an electron from the
same principal shell as the
initial vacancy (for example,
LiLzM), it is referred to as a
Coster-Kronig transition. If
all electrons are from the
same principal shell (for ex-
ample, M1 Mz Mas), the process
is called a super Cos-
ter-Kronig transition.

Auger
transition

5.037

A=Y = BBEE

0Ozé senisokudo

quotient of the probability for an Auger
process by time

Auger
transition rate

5.038

FERMEEL X
A AT AN

Hidanseisanran
bakkuguraundo

intensity distribution in the spectrum for

particles originally at one energy but

which are emitted at lower energies due to

one or more inelastic scattering processes

cf. inelastic scattering background sub-
traction, Shirley background,
Sickafus background, Tougaard
background

NOTE: For AES and XPS, the inelastic
background associated with a
particular Auger electron or
photoelectron peak has been
approximated by a measured
electron energy loss spectrum
for which the incident-electron
energy is close to the energy of
the peak. The Tougaard back-
ground is also used. A simpler,
but less accurate, inelastic
background function is the
Shirley background. Simple lin-
ear backgrounds have also been
used but these are much less
accurate, except for the XPS
analysis of insulators.

inelastic
background
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K 0147 : 2004 (ISO 18115 : 2001)

Term English
(Japanese Reading Definition '
Character) equivalent

5.039 | EBER >y 7 Sétikigen intensity contribution, generally un- instrumental
7S5k bakkuguraundo | wanted, arising from non-ideal behaviour background
of one or more parts of the instrument
5040 | % — VU — 3y Syaribakku iﬁES XPS) l()iackground calcu_lat?ed to fit | Shirley
S s Te e measured spectrum at points at
7779 K guraundo higher and lower kinetic energy than background
the peak or peaks of interest such that
the background contribution at a given
kinetic energy is in a fixed proportion to
the total peak area above that back-
ground for higher kinetic energies
cf. Tougaard background
5.041 | ro 7 ARy Sikkahusu (AES,Cf(gS)_ sinile'tirm p_%wel}f1 law back- | Sickafus
RN TS ground designed to describe the inten-
A ATV bakkuguraundo sity of the secondary-electron cascade as background
a function of electron emission kinetic
energy
NOTES 1 The measured secon-
dary-electron cascade, for
carrect application of the
Sickafus background, should
be the experimentally ob-
served spectrum corrected for
the spectrometer response
function of the measuring in-
strument.
2 The spectrum shape, for a
Sickafus background B: (&) is
given by
Bs (E)fx E~"
where, E is the electron emission ki-
netic energy and m is a number
in the range 1 to 2.
5.042 | Rwr X5 Bakkuguraundo | signal present at a particular position, background
riER singd energy, mass or wavelength due to proc- | gignal
esses or sources other than those of pri-
mary interest
cf. Shirley background, Sickafus back-
ground, Tougaard background
5.043 | Y H— RKv ¥ Tugéido (A'ESHEEPS) intengitlyfdist}fib&l}:fl;fon ob- | Tougaard
= s tained from a model for the differentia
77V F bakkuguraundo inelastic scattering cross-section with background
respect to energy loss and the
three-dimensional distribution of the
emitting atoms in the surface region
cf. Shirley background
NOTES 1 A number of classes of atomic
distributions may be used
together with different dif-
ferential inelastic scattering
cross- sections. The atomie
distribution and the inelastic
scattering cross-section
should be specified.
2 The Tougaard background is
usually calculated to match
the measured spectrum over
a wide energy range that ex-
cludes the peak region and
the spectral region extending
to approximately 50 eV less
kinetic energy than the peaks
of interest. The measured
spectrum should be corrected
for the spectrometer response
function of the measuring in-
strument before calculation
of the Tougaard background.
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K 0147 : 2004 (ISO 18115 : 2001)

Term
(Japanese
Character)

Reading

Definition

English

equivalent

5.044

TEHELET

Haimensanran
densi

(AES, EELS) electron originating in the

incident beam which is emitted after

interaction with the sample

NOTES 1 By convention, an electron
with energy greater than 50
eV may be considered as a
backscattered electron.

2 By convention, the incident
beam is often called the pri-
mary beam and the back-
scattered electrons are often
referred to as the backscat-
tered primary electrons.

backscattered
electron

5.045

B HHELRE,
®IHELN R

Kohosanran
keisd,
Koéhoésanran
syuritu

(EIA, RBS) quotient of the number of
detected particles in an interval of
backscattering energy by that interval
and by the number of incident ions

backscattering
coefficient,
backscattering
vield

5.046

®yHEL R
q?.__

Kohosanran
enerugi

energy of a particle from the primary

beam after it has undergone a back-

scattering collision and escaped from

the sample

Informative: It is mainly used for EIA
and RBS.

backscattering
energy

5.047

HFHEBEAE T

Haimensanran
insi

(AES) factor defining the increase in the
Auger electron current due to additional
ionizations in the sample caused by
backscattered electrons above that
arising directly from the primary elec-
trons
NOTE: Different usages exist; the fac-
tor is commonly the fractional
increase, as defined above, and
sometimes unity plus that frac-
tional increase. The latter usage
is deprecated. For clarity, the
particular usage needs to be de-
fined.

backscattering
factor

5.048

HFEE R
rv

Ko6hdsanran
supekutoru

(EIA, RBS) plot of backscattering yield
versus backscattering energy [1]

backscattering
spectrum

5.049

HE AL R,
HEEELSRE
n

Haimensanran
syuritu,
Haimensanran
keisi

n

(AES, EPMA) ratio of the total number

of electrons emitted from the sample

with energies greater than 50 eV to the

total number of electrons incident at a

given energy and angle of incidence

cf. secondary-electron yield, total sec-
ondary-electron yield, backscat-
tering factor

backscattering
yield,
backscattering
coefficient,

n

5.050

R—nsL—%
%

Bérukurétaho

a procedure in which the sample is
abraded by a sphere in order to expose
compositional changes in layers below
the original surface with the intent that
the depth of those layers can be related
to the lateral position in the crater cre-
ated by the abrasion

cf. angle lapping, radial sectioning

ball cratering
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Term
(Japanese
Character)

Reading

Definition

English
equivalent

5051 | U —AINEA

Bimusyiisoku-
kaku

angular interval containing all or a

specified fraction of the beam in the

space prior to or at the focal plane

cf. beam divergence angle

NOTE: Where the beam is symmetrical,
the full or semi-angle may be
used. The particular measure of
angle needs to be stated.

beam conver-
gence angle

5052 | ¥ —AERK

Bimudenryi

guotient of dQ by dr, where d@ is the
quantity of electric charge of a specified
polarity in the beam passing in the time
interval dr

[=dQ/dr

cf. pulse beam current, average beam
current

NOTE: For beams in which the current
varies with time, the instanta-
neous and time-averaged beam
currents will generally differ.
For a pulsed beam, the current
when the beam is on may or
may not be equal to the d.c. or
unpulsed beam current.

beam current,

I

5.053 | L — L BH

Heikinbimu
denryl

quotient of Q by ¢, where Q is the quan-

tity of electric charge of a specified po-

larity in the beam passing in the time

interval ¢

NOTE: For beams in which the instan-
taneous current varies periodi-
cally with time, the time inter-
val ¢ is an integral number of
periods.

average beam
current

5.054 | E— ABHEE,

J

Bimudenryt
mitudo
J

(for a parallel beam of charged parti-
cles) quotient of d7 by d4 where d/ is the
element of beam current incident on an
area d4 at right angles to the direction
of the beam

J=4d//d4

cf. fluence, flux, dose

NOTE: For a convergent or divergent
beam, the area d4 is replaced by
a small sphere of cross-sectional
area dA.

beam current
density,
J

5.055 | R —AEBRK

Ruisekibimu
denryi

total electric charge transported in the
beam over a specified time

integrated beam
current

RAVRAE—AE
i

5.056

Parusubimu
denrya

quotient of O by ¢, where Q is the quan-
tity of electric charge of a specified po-
larity in the beam passing during the
period ¢, in which the pulse is on

pulse beam
current

5057 | B — AR

Bimukei

(for a particle beam of circular cross-

section) full width of the beam at half

maximum intensity measured in a

plane normal to the beam direction {1]

NOTE: The beam diameter is usually
specified at a given point in
space such as the position of the
sample.

beam diameter
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K 0147 : 2004 (ISO 18115 : 2001)

Term
(Japanese
Character)

Reading

Definition

English
equivalent

5.0568

E— LAY £

Bimuhirogari
kaku

angular interval containing all or a

specified fraction of the beam in the

space after the focal plane

cf. beam convergence angle

NOTE: Where the beam is symmetrical,
the full or semi-angle may be
used. The particular measure of
angle needs to be stated.

beam
divergence
angle

5.059

EF— AT XA

—

- Y
Bimuenerugi

kinetic energy of the beam particles
cf. beam impact energy, inci-
dent-particle energy
NOTES 1 The energy is usually given
in electron volts.

2 The beam energy is often
taken to be the particle en-
ergy on impact at the sample
surface. However, where a
sample is at a potential other
than ground, the impact en-
ergy of the particles may dif-
fer from the beam energy as
delivered by an electron or
ion gun to the sample envi-
ronment. In this case, use of
the term impact energy
avoids confusion.

beam energy

5.060

v— LT X
L F¥—

Bimusyogeki
enerugi

kinetic energy of the beam particles on

impact with the sample surface

cf. beam energy, incident-particle en-

ergy

NOTES 1 For primary ion beams in
SIMS, the beam impact en-
ergy is given by the differ-
ence in electric potential be-
tween the ion source, strictly
the plasma meniscus, and
the sample surface multi-
plied by the charge on the
ion. In some SIMS systems,
the beam energy is given for
the source potential with re-
spect to ground but the sam-
ple potential need not be at
ground. The impact energy
takes account of any sample
potential.

2 Use of the qualifier “impact”
indicates that this is the en-
ergy of the particles striking
the surface.

beam impact
energy

5.061

v—LRF

Bimuryisi

electron, positron, ion, atomic, molecu-
lar or cluster species contained in the
incident beam

beam particle

5.062

—KE— A

Itizibimu

directed flux of particles or photons in-
cident on a sample

primary beam

5.063

| N = i
AN

Bimupurohuairu

spatial distribution of the beam flux in
a plane normal to the beam axis

beam profile

Full document details: JIS K 0147-2004

PROTECTED BY COPYRIGHT

Documents


http://avadocuments2026.com/doc/jis-k-0147-2004
http://avadocuments2026.com/doc/jis-k-0147-2004

18

K 0147 : 2004 (ISO 18115 : 2001)
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{Japanese
Character)

Reading

Definition

English

equivalent

5.064

AR ECEL,
AMEBEL

Nitaidansei
sanran,
Dansei sanran

collision between a moving particle and

a second particle in which the total ki-

netic energy and the total momentum

are conserved

cf. inelastic scattering

NQOTE: In elastic scattering interac-
tions, the moving particle may
be deflected through angles of
up to 180°.

binary elastic
scattering

5.065

TR Y
—7

Nitaidansei
sanranpiku

(ISS) increase in the spectrometer de-
tection system response above the back-
ground level which can be attributed to
binary elastic scattering of an incident
ion by a surface atom of a particular
mass [1]

binary elastic
scattering peak

5.066

TR R —

Sokubaku
enerugi

energy that must be expended in re-
moving an electron from a given elec-
tronic level to the Fermi level of a solid
or to the vacuum level of a free atom or
molecule

binding energy

5.067

oy SE
[i=A

Burokkingu
haiti

(EIA, RBS) experimental arrangement
wherein the atom rows or planes of a
single crystal target are aligned parallel
to a vector from the sample to the de-
tector [1]

blocking
geometry

5.068

7Z v 7HI

Buragguscku

empirical rule formulated by W.H.
Bragg and R. Kleeman that states that
the stopping cross-section of a com-
pound sample is equal to the sum of the
products of the elemental stopping
cross-sections for each constituent and
1ts atomic fraction, that is,

£ (A, By)=xeatyes

where, £ (A, B,), is the stopping cross-
section of the compound, A, B,,
and ¢, and ¢, are the stopping
cross-sections of elements A and
B, respectively [1]

Bragg's rule
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Character)

Reading

Definition
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5.069 | HIBhfs

Seidéhoésya

(EPMA, XPS) photon radiation emitted
from a material due to the deceleration
of incident electrons within that mate-

NOTES 1 The bremsstrahlung radia-

tion has a continuous spec-
tral distribution up to the
energy of the incident elec-
trons.

In XPS, The bremsstrahlung
from a conventional X-ray
source with an Al or Mg an-
ode leads to a continuous
photoelectron background.
This radiation may also
photoionize inner shells that
would be energetically im-
possible by characteristic Al
or Mg Ka X-rays. As a result,
Auger electron features may
appear at negative binding
energy values and, in addi-
tion, the intensities of other
Auger electron features may
be greater than if the inner
shell vacancies had been cre-
ated only by the characteris-
tic X-rays. The
bremsstrahlung- excited Au-
ger electron features can be
helpful in determining the
various Auger parameters
needed to identify chemical
states.

bremsstrahlung
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(Japanese Reading Definition 8
Character) equivalent
5070 | # R/ —FI=% Kasukédo a diffusion-like process in which atoms | cascade mixing
vy mikisingu of material are moved randomly by en-

ergy deposited by incident particles

slowing down in the sample surface re-

gion

cf. atomic mixing, collision cascade,

knock-on, recoil implantation

NOTES 1 If atomic mixing and
knock-on effects are not sig-
nificant, the measured sput-
ter depth profile of a delta
layer will be asymmetric on
account of cascade mixing
since the surface moves
through the sample as it is
sputtered. The initial inter-
nal profile produced will be
Gaussian, however until sig-
nificant delta material has
been lost through the sample
surface.

2 If cascade mixing is the only
significant mixing process,
the centroid of the measured
distribution will lie at the
true delta position (after any
shift in the depth scale aris-
ing from pre-equilibrium ef-
fects has been corrected).

3 In the dilute limit, the meas-
ured depth profile for the
delta layer will have an ex-
ponential tail because any
internal atom has an equal
probability of being moved
deeper or shallower and
there is thus an indefinitely
persistent but decaying con-
centration in the
near-surface region. The
presence of this tail often
leads to the belief that there
is a directional knock-on
process at work. True
knock-on effects have rarely
if ever been observed, and
are probably not significant
as causes of sputter profile
distortion.

5071 | Fx Y7 Tyaneringu preferential motion of energetic parti- channelling

cles along certain axial or planar direc-

tions of a crystalline solid as the parti-

cles move through the sample

NOTE: The potentials of the individual
atoms of the solid combine to
reduce the scattering of the en-

ergetic particles from these di-

rections.
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English
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BEET= XL
F—Hf%

5.072

Tokuseidensi
enerugisonsitu

(AES, EELS, XPS) inelastic scattering

of electrons in solids that produces a

non-uniform energy loss spectrum de-

termined by the characteristics of the

material

cf. plasmon

NOTES 1 The most probable charac-
teristic losses arise from ex-
citation of valence electrons.
For some solids (for example,
non-transition metals), ine-
lastic scattering is dominated
by plasmon excitations. For
other solids, the inelastic
scattering may be due to a
combination of plasmon ex-
citation and single va-
lence-electron excitations,
and these excitations may
not be distinguishable. Ine-
lastic scattering can also oc-
cur through the excitation of
core level electrons when this
is energetically possible.

2 The characteristic energy
losses are most prominent in
the energy loss range 0 eV to
100 eV.

3 Characteristic electron en-
ergy loss peaks are often ob-
served in association with
other peaks in a spectrum
(e.g. Auger electron peaks,
photoelectron peaks, and the
peak arising from elastic
scattering of primary elec-
trons).

characteristic
electron energy
losses

5.073 | ML X

Tokusei
ekkususen

photons emitted by ionized atoms and

having a particular distribution in en-

ergy and intensity characteristic of the
atomic number and chemical environ-

ment of the atom [1]

NOTES 1 In XPS, the term is applied
to the X-ray source used to
excite photoelectrons in the
sample.

2 In EPMA, characteristic X-rays
emitted from the sample are
detected and analysed to give
information on the composition
of the sample.

characteristic
X-rays

5.074 | EHFHERIE

Denkasé6sa

alteration of the amount or the distri-
bution of charge at a sample surface

charge
modification

5.075 | #EPm

Taidentyiwa

maintenance at a fixed potential, usu-

ally near neutrality, of the surface of a

non-conducting or poorly conducting

sample material under bombardment by

primary particles or photons

NOTE: Charge neutralization may be
accomplished by bombarding
the surface with electrons or,
more rarely, ions or photons.

charge
neutralization
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K 0147 : 2004 (ISO 18115 : 2001)

Term English
(Japanese Reading Definition 2
Character) equivalent
5.076 | HERT Taidenhosei (AES, XPS) method by which the charg- | charge
ing potential of a sample is determined | referencing
in order to correct the measured ener-
gies so that those energies correspond to
a sample with no surface change
cf. adventitious carbon referencing
NOTE: Charge referencing is often con-
ducted using adventitious car-
bon referencing or by gold deco-
ration.
5.077 | #E|EN Taidendeni electrical potential of the surface region | charging
of an insulating sample caused by irra- potential
diation
NOTE: Different charging potentials
may occur on different areas or
at different depths in a sample
arising from sample in homo-
geneities or non-uniform inten-
sity of the incident flux of ra-
diation
5.078 | {LEHE Kagaku koka (AES, EELS, EPMA, XPS) change in the | chemical effects
shape of a measured spectrum, or in the
peak energy for an element, arising
from chemical bonding
5.079 | kZE¥ 7 b Kagakusihuto (AES, EELS, EMPA, XPS) change in chemical shift
peak energy arising from a change in
the chemical environment of the atom
5.080 | BRI AF—F Syo6totu sequential energy transfer between collision cascade
kasukédo atoms in a solid as a result of bom-
bardment by an energetic species [1]
cf. atomic mixing, cascade mixing,
knock-on, recoil implantation
5.081 | T X ALY Hukasahékd chemical or atomic composition meas- compositional
1, CDP soseibunpu ured as a function of distance normal to | depth profile,
CDP the surface CDP
5.082 | AE—EE—F, AE itteimbédo, | mode of electron energy analyser opera- | constant 4
e v W Bl.}nkékienerugi tion that varies the electron retardation | mode,
——EE—F, médo, but keeps the pass energy constant in constant ana-
CAE ‘E"——F, gﬁfk?l?icég;an- ;}:—; ienszl;‘gy dispersive portion of the gz‘z‘:ner 8y
BT A sumissyonkotei NOTB;T Thi . . CAE mode,
TwviarEE médo, o s ’?‘Od‘? 18 oft.en used in XPS | £ 03 analyser
£ K, FAT mébdo to maintain a hlgh and constant transmission
FAT £— I energy resolution throughout mode,
the spectrum. FAT mode
5.083 | AE/E—EE—F, | AE/E ittei ?Odi 1.(lthelect_ront}Gl:nergty aanalyselé Opte,l'?' constant AE/F
A ion that varies the retarding potentia
JRAIF—EE— médo, . so that the pass energy in thge gnergy mode, i
K, Qen.sokﬂuntu dispersive portion of the analyser is a con§tant r_etar
CRR =— F, ggﬁm‘{i@ fonsltanft fractign k(i)1f1 the original vacuum datcllon ratio
3 o= — modo, evel reference etic energy mode,
R | Gomminty | NOTE Thiamade s oion i 455 | GRR o
FRR &=— F kotei, n}odo, ratio ?or high-enegrgy emitted ﬁxed ret.;arda
FRR mddo electrons at the expense of tion ratio mode,
spectral resolution, FRR mode
5084 | 2 RF—T = Kosuta (AES, EPMA, XPS) Auger process in- Coster-Kronig
v b BB kuronihhiseni volving an electron from the same prin- | transition
cipal shell as the initial vacancy
cf. Auger transition, super Coster-
Kronig transition
Examples: LiLaoMs: MiMuNs,
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5.085

Ak

Kaunto

total number of pulses recorded by a de-

tector system in a defined time interval

NOTE: The counts may be representa-
tive, one-for-one, with the par-
ticles being detected (in the ab-
sence of dead time losses in the
counting measurement), in
which case they follow Poisson-
ian statistics (unless other noise
sources are present) or they
may simply be proportional to
the number of particles being
detected. The type of measure
needs to be clearly stated.

counts

5.086

yL—HEE

Kurétahukasa

average depth of the region of a crater

from which the measured signal is de-

rived

NOTES 1 The crater is generally
formed by ion bombardment
in sputter depth profiling
and, in this case, may be dif-
ferent from the thickness of
sample material removed by
sputtering due to dilation of
the altered layer.

2 The crater depth may be

modified by the formation of
a reacted layer (e.g. an oxide)
following any exposure to the
atmosphere or other envi-
ronments.

crater depth

5.087

FL—FIyY
HE

Kurétaezzikdka

signals from the crater edge which often
originate from depths shallower than
the central region of the crater formed
in depth profiling

crater edge
effect

5.088

W IE AR

Danmenseki

(for a specified target entity and for a
specified reaction or process produced
by incident charged or uncharged parti-
cles of specified type and energy) quo-
tient of probability of reaction or proc-
ess for the target entity by the inci-
dent-particle fluence [2]

NOTES 1 Cross-sections are often ex-
pressed as an area per target
entity (atom, molecule etc.%
for the relevant process.

2 A cross-section of o per atom
for the removal of particles
from a given state in a beam
will lead to a reduction dV in
the number of N of particles
in that state in a distance dx
given by the relation:

dN = No ndx

where n is the density of
atoms traversed by the beam.

Integration leads to the re-
lation:

N = No exp (-no x)

where No is the value of ¥ at
the origin of x.

cross-section
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