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(54) Title: SCANNING TRANSMISSION ELECTRON MICROSCOPE

(57) Abstract: The invention relates to a scanning transmission electron microscope comprising an electron source, an electron
& accelerator and deflection means for directing electrons emitted by the electron source at an object to be examined, and in addition a
detector for detecting electrons coming from the object and, connected to the detector, a device for processing the detected electrons
so as to form an object image, wherein a beam splitter is provided for dividing the electron beam from the electron source into
beamlets to be directed at the object to be examined, and wherein the detector is designed for the detection of separate electron

patterns that correspond to said beamlets.
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Scanning transmission electron microscope

The invention relates to a scanning transmission
electron microscope comprising an electron source, an elec-
tron accelerator and deflection means for directing electrons
emitted by the electron source at an object to be examined,
and in addition a detector for detecting electrons coming
from the object and, connected to the detector, a device for
processing the detected electrons so as to form an object im-
age.

Such an electron microscope is known from practice.

A drawback of the known electron microscope is . that
imaging takes much time. This is even exacerbated with so-~

" called electron energy loss spectroscopy, wherein an energy

spectrum of the various pixels has to be included for the
fo:matidn of the intended object image. In order 'to alleviate
thiSfpioblem, a ‘number of filterediimages'are sometimes used .

that have been obtained by means of transmission electron mi-

croscopy, and wherein for each image an individual energy

"loss is applied. The disadvantage of this is that a consider-—

able amount of radiation damage may occur.

An object of the invention is to provide an electron
microscope that facilitates faster imaging, or with which it
is possible to determine more quickly the different materials
of which an object to be examined is composed.

The electron microscope according to the invention
is therefore characterized by one or several of the appended
claims.

In a first aspect of the invention, the electron mi-
croscope is characterized in that a beam splitter is provided
for dividing the electron beam from the electron source into
beamlets to be directed at the object to be examined, and in
that the detector is designed for the detection of separate
electron patterns that correspond to said beamlets.

This affords the advantage that the object can be
illuminated by a plurality of focussed beams simultanedusly,
so that the multiple bedms can simulfaneously'produce an
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equal number of images of the object. Thus the time that can
be gained is proportional to the number of beamlets applied.

The electron microscope according to the invention
is suitably embodied such that during operation an adjustable
diaphragm plate is provided between the object to be examined
and the detector.

This facilitates the formation of so-~called bright-
field and dark-field images. .

In yet another aspect ef the invention, the electron
microscope is preferably characterized in that during opera-

- tion an organ with dispersive properties is placed between

the object to be examined and the detector.

Using the electron microscope according to the in-
vention, it is thus possible to simply and quickly determine
a plurality of spectra of. the object to be examined.

Hereinafter the invention will be further elucidated

:n“by way of a number of non—llmltlng exemplary embodlments and
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with reference to the draw1ng.

The.drawlng shows: .
- in Figure'l, a first embodiment of an-electron mi-

‘croscope according to the invention and

- in Figure 2, a second embodiment ¢f an electron
microscope according to the invention.

Identical reference numerals in the figures refer to
similar components. Both Figure 1 and Figure 2 schematically
illustrate the configuration of the electron microscope ac-
cordieg to the invention.

The electron microscope comprises first an electron
source 1 and, viewed in the direction of the object 2 to be
examined, successively a beam splitter 3, an electron accel-
erator 4 which may be equipped with lenses, and deflection
means 5 for directing the electron beamlets from the electron
source 1 and beam splitter 3 at the object to be examined 2.

Following said object 2, viewed in the direction of
observation, there is preferably provided an objective lens 6
and a detector 7 for the detection of electrons coming from
the object 2.

In a manner well known to those skilled in the art,
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a‘processing device, for example a computer system, is con-
nected to the detector 7 with which the electrons detected by
the detector 7 can be visualised in the form of an object im-
age to be displayed on a monitor.

In accordance with the invention, the just referred
to detector 7 is embodied as a multispot detector, i.e. it is
designed for detecting separate electron spoté corresponding
to the above-mentioned beamlets of the electron beams, and
representing the illumination of the object 2 to be examined.

Figure 1 shows the embodiment in which an adjustable
diaphragm plate 8 is placed between the object 2 to be exam-
ined and the detector 7, making the apparatus suitable for
dark-field imaging or bright-field imaging. How this works in
practice is well known to those skilled in the art so that a
further explanation is superfluous.

Following the diaphragm plate 8 deflection means and

. a lens system 9 may be prov1ded for the controlled illumina-
"tlon of the multipixel detector 7.

Figure 2 shows that following the objectlve lens 6

1ng dispersive properties may ‘be placed for-the differentia-
tion in the spectral lines, which are indicative for the ma-
terials of which the object 2 to be examined is composed.

The dispersive organ 10 may be followed in the usual
manner by a lens system 11.



10

15

20 -

WO 2006/126880 PCT/NL2006/050120

CLAIMS

1. A'seanning transmission electron microscope com—
prising an electron source (1), an eleCtron accelerator (4)
and deflection means (5) for directing electrons emitted by
the electron source (1) at ah object (2) to be examined, and
in addition a detector (7) for detecting electrons coming .
from the object (2) and, connected to the detector (7), a de-
vice for processing the detected electrons so as to form an
object image, characterised in that a beam splitter (3) is
provided for dividing the electron beam from the electron
source (1) into beamlets to be directed at the object (2) to
be examined, and in that the detector (7) is designed for the
detection of separate electron patterns that correspond to
said beamlets. ’

. 2. An ‘electron. mlcroscope according to. claim 1,

characterlsed in that that during operation an adjustable

- diaphragm plate {8) is provided between ‘the object (2) to be -

examlned and the detector (7)

3. An electron mlcroscope accordlng to claim 1 or 2,
characterigsed in that during operation an organ (10) with
dispersive properties is placed between the object (2) to be
examined and the detector (7).



000000000000000000000000000000




WO 2006/126880 PCT/NL2006/050120
2/2

all

Uﬂnnﬂa $4E




	Abstract
	Bibliographic
	Description
	Claims
	Drawings

