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Secondary emission from bulk targets

Electron Beam Induced Secondary Electron Emission
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Secondary emission from thin films
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wAiri\gular Dependence of Secondary Electron Emission
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Electron Backscattering Yield
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Electron Backscattering Yield Measurements
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Experimental Measurements of Electron Backscattering in Thin Films
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Electron Backscattering Yield Measurements
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Electron Backscattering from Multiple Layers
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Electron Transmission Coefficients
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(al

FiG. 3. (a) Example of backscattered electron Z-contrast
image: hornfelsed metagreywacke, with the following
minerals present (in increasing order of brightnessk
equant quartz and prismatic muscovite forming the
matrix {see Fig. 1a for detail), porphyroblastic staurolite
{S), biotite (B) and garnet (G), and matrix ilmenite (I).
Compare the contrasts shown with those predicted by
equation 2 or inferred in Fig. 4b. (b) Same area imaged
using secondary electrons; note the considerably lower
Z-contrast effect and also the suppression of topographic
contrast due to using a specimen which had been polished
flat. Both imaged at 30 kV; specimen carbon-coated.

BSE

SE

From G.E.Lloyd,
Mineralogical Magazine.
(1987).V51.3-19.



From M. Sogard.
J.Appl. Phys.
51(1981).4417

Electron Backscattering from Binary Compounds
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FIG. 10. Comparnison of BE data™ from films of elemental compounds
with predictions based on Eq. (17) and the universal fit (solid line).



From G.E. Lloyd.
Mineralogical

Magazine.17
(1987).3-19.

Electron Backscattering from Compounds

05*
1
L A
! iimenite« =
022+ +
0 ) S0 7 100
0201 w!}?’
!
» P
0, b
Opcs::theo" pyroxenes
wollastonite b
5+ smuroly amphiboles
chloritoid # miCOS
cordierite /op»dolas oh'vme:,I
0%t garnet: 8
quortz /Ife!dspors 1 ,’i
“}" AR
02 serpenting +
ask ondalusite, silimanite, carbonates
kyanite ¢
010 L biotite ronge
8 9 01 2 13 % 15 16 7%

F1G. 4. Relationship between BSE coeflicient ( or #) and
atomic number (Z or Z). (4) Pure elements (after Bishop,
1966 and Heinrich, 1964). (B) Major rock-forming minerals
(after Hall and Lloyd, 1981), The values of 7 and Z were
determined using the most general formula available
for each mineral and the BASIC computer program
*‘MEATNO’. Note that variations in composition (e.g.
amphiboles etc.) lead to a range of Z values and hence a
range of 7 values which in turn causes variations in image

contrast.
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Backscattering from Compounds
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Effect of Channeling on BSE Contrast
(a) (b)
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F1G. 6. Electron channelling effect. The variation in depth

of electron penetration with angle of incidence relative to

the target crystal structure results in either (a) near surface

intcractions and high BSE emission rates (Type 11 Bloch

waves), or (b) deep penetration and low BSE emission

rates (Type I Bloch waves). After Goldstein and Yakowitz
(1975).



Angular Dependence on Electron Backscattering
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