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Electrical breakdown through a polyethy-

Fig.6.
lene terephthalate foil. E,=20 keV, I, =500 pA, ho-
rizontal field width 192 um.

lyethylene terephthalate foil where the high volt-
age induced breakdown took place. The dark area
shown in CLI (A) documents the extinction of the
cathodoluminescent properties in the breakdown
center. This breakdown center which is shown
bright in the BSI (A) informs about the change in
the material properties of the plastic over the
whole center, whereas the SEI (A) shows only
a change in topography with a marked scratch left
by the propagated electric charge. The CLI further
shows that the extinction of the CL properties be-
comes evident in the form of striations (see the
arrow) caused by a change in material that go from
the center outwards. The mentioned changes take
place in the range where the concentration changes
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so slightly (CL intensitg changes in the range of
concentrations from 107> to 10 ° w%) that it is
not possible to use the BSE material contrast for
their imaging.

A serious problem connected with plastic ma-
terials is a relatively rapid degradation of CL
that takes place after primary electron beam irra-
diation. The degradation rate depends on the radi-
ation dose which among others depends on the elec-
tron beam current. To decrease the degradation of
CL, it is necessary to work with a low beam cur-
rent which, however, is not capable of producing
a sufficiently high intensity of the CL light. The
detection capabilities of a low CL intensity de-
pend on the detection efficiency of the CL system.
The decrease 1in the CL intensity in the area (D)
of the polyethylene terephthalate foil after
ten-minute illumination by an electron beanm with
a current of 400 pA is shown in Fig. 7. The un-
damaged SE image proves that it is not contamina-
tion that 1is shown there but CL degradation that
is irreversible.

The influence of the electron beam on the CL
intensity can manifest itself not only in a de-
crease but also in an increase in the CL intensity
as is the case with some biological specimens, CL
phosphors and others. The causes of these changes
depend on the specimen materials and are various.

Fig.7s
ten-minute electron

Degradation of CL (exposed area D) after
beam illumination. E,=20 keV,
1,=500 pA horizontal field width 170 pm.

Textile fibres
The recording of

different image modes in
real time is especially advantageous when, for
example, textile specimens are investigated (Fig.
8). Most cloths are mixtures of fibres from dif-
ferent materials that can show CL of different in-
tensities. The effect of brightening agents or
other chemical agents possessing luminescent prop-
erties can stain the fibre with a different CL in-
tensity. Then the CL mode together with the BSE
mode can identify the material distribution of the
fibres or enable one to study other properties of

the fibres.
Cloths are electrically insulating materials
and a charge is produced on their surface after

they are hit by electrons. It is difficult to make
the cloth surface conducting. Then the BSI which
suffers from the surface charge to a smaller ex-
tent is the only source of topographic or material
information. From the BSI showing a textile mate-
rial (Fig. 8) consisting of 30 % polyester fibres
and 70 % viscose fibres, it is not possible to
distinguish the distribution and the real concen-




