JEOL

1SO 9001 Certificated
1SO 14001 Certificated

€nergy table for EDS analysis i/ jeol.com

High technology for quality assurance and the environment

Hydrogen Characterlstlc X- rays CO ntlnuum x-rays The electrons generated by the electron gun If the incident electrons have sufficient acceleration The continuum X-rays are emitted He|ium
[ are accelerated and irradiate the sample. The  and then have enough energy to strike an electron when the primary electrons are
H electron has a kinetic energy proportional to  from the inner shell of the atom, it'll make an decelerated by the strong electric field H e
1.01 the accelerating voltage. The Kinetic energy  electron hole. An electron from the outer shell will existing close to atomic nucleus. The 4.00
0.08 Secondary Electron Electron transmissions of maior lines dissipated within the sample generates  fill up the hole and then, some characteristic X-rays continuum X-rays have the energy of 0.19
,O ! characteristic signals from the specimen. The  will be emitted. The characteristic X-rays have  the Kinetic energy lost during the
Incident Electron Nvr characteristic X-rays are the information  different energy for each element, and the intensity ~ deceleration. It will be observed as
© NIV used for EDS analysis. will be proportional to the element concentration. EDS spectrum background.
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[ Potassium @[ Calcium [ Scandium Titanium [ Vanadium J( Chromium Y ( Manganese Iron [ Cobalt Nickel Copper Zinc [ Gallium [ Germanium ([ Arsenic [ Selenium Bromine
5% K ||2% Caflt Sc |25 Ti s V ||%% Crj<2Mnj|<5 Fe ||s% Coll|5% Nill|2% Cull 2% Zn |3k Ga]|5s Ge ||| %5 As|l| 3% Se || 3% Br
0.87 1.55 2.99 4.5 5.87 7.14 7.3 7.86 8.71 8.8 8.93 6.92 5.93 5.46 5.73 4.82 4.2 3.4
Ke 3.312Q|Ka 3.690 f|Ka 4.088 §|Ka 4.508 f|Ka 4.949 Q|Ka 5.411f|Kae 5.894 f(Ka 6.398 f|Kae 6.924f|Ka 7.471Q|Kae 8.040g|Ka 8.630f|(Kae 9.241 f|Ke 9.874 Q| Ka 10.530 §(Ka 11.207 | Ka 11.907 §|(Ka 12.631
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1.53 2.60 4.48 6.44 8.4 9.01 12.1 12.44 12.16 10.49 8.65 7.28 7.30 * 6.62 6.25 4.94
Ke 13.373 | Ka 14.140 | Ka 14 931 § [Ka 15.744 | Ka 16.581 §|Ka 17.441 §(Ka 18.325 f |Ka 19.233 f|La 2.696 f|La 2.838f|La 2.984 f|La 3.133 f|La 3.286f|La 3.443 f|La 3.604@|La 3.769@|(La 3.937f|La 4.109
Le 1.694Q|La 1.806Q|La 1.922Q(La 2.042f|La 2.166f|La 2.293 Q|La 2.424 f|La 2.558 M O.368fg|Mm O0.691@g|m O0.733@g(mMm 0.778
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1.87 8-5 57—71 13.3 16.6 19.3 20.53 22.5 22.42 21.37 18.88 14.19 11.86 11.34 9.78
Le 4.286f|La 4.465 Le 7.898f|La 8.145@|La 8.396 @ (La 8.651f|(Lae 8.910f|La 9.1748(La 9.441Q(La 9.712f|La 9.987 B|La 10.267 B|La 10.550 f|La 10.837 §|La 11.129 @ |Le 11.425|(Le 11.725
M 0.972 M 1.644Qgim 1.709g|\m 1.774@g(m 1.842¢g|m 1.914g(m 1.977 M 2.120 @M  2.195g|M 2.267 @M 2.342Qg|m 2.419
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Lo lzobze) e Lzoenl La 4.650 Le 5.033f|La 5.229f|Le 5.432f|Ls 5.635 Le 6.056f|La 6.272f|La 6.494f|Ls 6.719 Le 7.179 La 7.654
L M 0.833 M 0.929g(m 0.978 M 1.081 M 1.185§(m 1.240fg(m 1.293g(m 1.347 M 1.462 M 1.581
Actinium ([ Thorium [ Protactinium Uranium ( Neptunium [ Plutonium [ Americium }(  Curium [ Berkelium [ Californium ) [ Einsteinium Jy[ Fermium (Mendelevium |y [ Nobelium [ Lawrencium
(28279) AC 2%% Th 2?1.]54 Pa 2%%3 U 237.05 Np (244) PU (243) Am 47 Cm 247 Bk (251) Cf (254) ES @57 Fm (258) Md (255) NO (262) LI’
N 10.07 - -
Number ame Lo 12.650 | La 12.967 || Lo 13.288 | Le 13.612 §|La 13.942| |La 14.276 | |La 14.615 | |La 14.953 | | Lo 15.304 | |La 15.652
Atomic mass Symbol M 2.991@gm 3.077@|m 3.164@M 3.260fj|m 3.348f M 3.437jj|Mm 3.539f M 3.634fj|m 3.731f \ L \ \
Density
(kg/md) = Characteristic
X-ray (keV) Information from specimen Generation depth and space resolution Analytical area
I I
Note: Density o ’
~'C as (graphite), ' as (white) Castaing’s formula
‘S’ as (alpha),  ‘Sn’ as (white) AL A 05 1 5 10 20 (kg/md)
Incident electrons Zm =0.033 (E01-7 - EC1-7) 0 =

WOOD PLASTICS  Si Al TiGeg' /Fe Ag Au

X-rays Secondary electrons _ RUBBER CERAMICS Cu Pb
Minimum accelerating Voltage / Secondary electrons Eo : Accelerating voltage (kV) Ro(éLKASS
: - Auger electrons Ec: Minimum emission voltage (keV)
Cathodoluminescence Backscattered electrons .
A : Atomic mass
5kV Backscattered electrons O . Density (kg/m3)
) Auger electrons Z : Atomic number
or higher
Continuum X-rays - EO 50 (kV)
Specimen Characteristic X-rays
Fluorescent X-rays
10 kV 15kv Electromotive force Absorbed electrons
or higher §§ |or higher T
z, (um) 0.01 0.05 0.1 10 50 100 (#m)

b

o Transmitted electrons
The colors mean to detect the characteristic
X-ray of the lowest energy for each element.

Analytical area of iron in 20kV = 1.5-0.2=1.3 (¢ m)
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