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54) IMPROVEMENTS IN OR RELATING TO ELECTRON 
PROBE MICROANALYSERS 

(71) W e , UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY, London, a British 
Authority, do hereby declare the invention, 
for which we pray that a patent may be 

5 granted to us, and the method by which it 
is to be performed, to be particularly de-
scribed in and by the following statement: 

This invention relates to electron probe 
microanalysers. 

10 An electron probe microanalyser consists 
essentially of an electron beam microscope 
having a specimen chamber associated with 
one or more X-ray spectrometers so that the 
X-ray spectra of a specimen in the chamber 

15 and exposed to the electron beam can be 
analysed. If a gas proportional counter 
fitted with a thin window is used for the 
analysis stray electrons from the exciting 
beam in the specimen chamber can give a 

20 high background signal. An electron trap 
is therefore desirable at the X-ray entry 
aperture of each spectrometer and magnetic 
electron traps have been devised. 

It has been postulated that the mechanism 
25 of the magnetic electron trap is to curve the 

trajectory of the electrons so as to prevent 
their entry into the spectrometer by sending 
them into a circular orbit or ejecting them 
tangentially but difficulty has been experi-

30 enced in practice in achieving a strong 
enough field with common permanent mag-
net materials. Also, care has to be taken 
that the external field of such a trap is not 
sufficient to introduce significant distortion 

35 or astigmatism to the electron opics. 

According to the present invention an 
electron probe microanalyser having an 
entry port in the form of a tunnel extending 
between the spectrometer and the specimen 

40 chamber of the analyser is provided with 
means for producing a magnetic field in the 
entry port such that electrons entering the 
port are deflected from a straight path into 
the spectrometer and forced to strike the 

45 walls of the entry port. 

[Price 25p] 

The electrons are absorbed in the tunnel 
if not on the first collision then on reflec-
tion. The trap works by a succession of 
attenuations on each reflection. The tunnel 
is therefore preferably of electrically con- 50 
ducting material and as long and as narrow 
as possible to provide the maximum depth 
of magnetic fields. Also, so as to achieve 
the highest practicable absorption the walls 
of the tunnel should be lined with beryllium 55 
sheet or painted with conducting graphite 
paint and should preferably be roughened 
or provided with baffles. For satisfactory 
absorption it has been found that the tunnel 
must have a length of about five times the 60 
radius of the electron trajectory—which will 
be controlled by the magnetic field available 
and the voltage of the electron. (With a 
lining of beryllium, which is the best ab-
sorbing material studied, those electrons 65 
which survive the first collision with the 
walls of the tunnel cannot be greater than 
20% of the total number and they must be 
reflected forward and repeat the process five 
times to get through the trap. Thus the 70 
chances of an electron passing through the 
trap cannot exceed (0.20)5 and will be even 
less than this since most of the elastic col-
lisions will not be forwards). 

The means for producing a magnetic field 75 
for deflecting the electrons preferably com-
prises a pair of spaced elongate slab mag-
nets arranged lengthwise along the tunnel 
with opposite poles facing so as to avoid 
the production of an external magnetic field. 80 

WHAT WE CLAIM IS: 
1. An electron probe microanalyser hav-

ing an entry port in the form of a tunnel 
extending between the spectrometer and the 
specimen chamber of the analyser and pro- 85 
vided with means for producing a magnetic 
field in the entry port such that electrons 
entering the port are deflected from a 
straight path into the spectrometer and 
forced to strike the walls of the entry port. 90 
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2. An electron probe microanalyser as 
claimed in claim 1 wherein the internal sur-
face of the tunnel is of beryllium. 

3. An electron probe microanalyser as 
5 claimed in claim 1 wherein the internal sur-

face of the tunnel is painted with conduct-
ing graphite paint. 

4. An electron probe microanalyser as 
claimed in any preceding claim wherein the 

10 internal surface of the tunnel is roughened 

or provided with baffles. 
5. An electron probe microanalyser as 

claimed in any preceding claim wherein the 
means for producing a magnetic field com-
prises a pair of spaced elongate slab mag- 15 
nets arranged lengthwise along the tunnel 
with opposite poles facing. 
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