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 Abstract®
A device, the Moving Aperture Microscope, is.dgscribed which allows
.'ﬁmny kinds of radiation to be used in forming th¢ miérbscope image. The
use of the device as a protoh micfoscépe, i-ray'microécope, etc..is dis--
cussed and the advantages of the increased iﬁformation éontent of the im-

‘ages formed b_y'this device are mentioned.
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'séafch on the information aspect of the image
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There are two basic considerations involved in the assessment of any

| ”microscope system."The first is how small & volume can be analyzed by'the _

A system and is generally descrihed in terms of resolving power,'”TheVsecond

consideration involves the kinds of informstion about this volume that is

R

transferred to the image l.‘ While_resolving’power has been investigated

with great vigor the information content of the imege has not received as

mch attentiOn; ‘As adreSult very high resolution‘instruments:suchfas the"x

"transmiSS1on electron microscope are available but the information contained

in the image of such a microscope is quite: limited.-
Over'the last several yearS'we have attempted to.concentrate‘our'reé
2,3,k rather than on ultra

high resolutlon and the development of the Mov1ng Aperture Microscope re-

-A‘presents.another step in this direction.

Principles'of Operation of the Moving Aperture Microscope;‘

The information content of a microscope image depends on the interaction

":of a particular kind of radiatlon w1th the specimen.' If the 1mage is formed

by focus1ng the radlation through a lens system as is the case with the light

microscope and the standard transmission electron microscOpe, there are sev-

”,eral restrictions placed on the types of radiation available and therefore
v on the information content of‘the image. First, in such a'focused system"'
i,the two basic functions mentioned above, localiZation and informationltransfer;:

are carried out by the same radiation and are-therefore.linked together. - For -

example, the high 1nformat10n content of the light microscope image is llnked

to the low resolution dictated by light Optics. The standard electron micro- -

scope, on the other hand, has hlgh resolv1ng power but this high- resolution 'f'
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is linked'to the low information content of the electron specimen inter-
vactioﬁ which basically depends ohly on the atomic properties (z,p) and
gives no infoimation with reéérd to the chemical néture of the séeéimen.
A second limitation imposed by th¢ fbcused—léns system is thatisuch
.a_system must use only those radié@ions which are focusable and.there.ar¢
© several interesting types of radiation that do‘not fall into this categéry.
| In order to inéreasé the number of tybés df'radiainn thaﬁ'can be;used,
theilens.system of image formation was replacedfby1a time's¢quehqe'of points
in the_Movihg Aperture Microscope, much‘liké the'éystem’uséd'inbthe_forma-
tion of a televiéion‘image. Sﬁch’a'system relies on two synchronous beams
one sweeping over the specimén and one on the face of:the_cathode raj.tube. 
For every point”bn the specimen there is a correspgnding'pbiht_on the C.R.T.'
‘and'the brightﬁessbof the C.R.T. point is'modulafed by the signal picked up
by & détector near the specimen. s
| In the'Moving Aperture Microscope, the beam sweeping thebspecimen is
formed by a small aperture whicﬁ is moved in synchrony wiﬁh the C.R.T. beah
_ by means of-an electro-mechanical transducer. The aperture and the C.R.T.
beam are driven by the sane scan:generator thus pfoducing the.synchionous
‘ rasters. The size of the raster of the spécimen beam is véryvmuch smaller
thanbtheuraster-onrthe face of.th¢ C.R.T. and the ratio of‘the.two,sizes
is the magnification of the system. | |
A schematic diagfam of the MoVing Aperture«Miéroscope is_shown in Fig.'l.v
Discussion
A éimilar method of nonefocﬁsed image'fofmaﬁion is»ﬁééd in the scanning_'

'eiectron microscope (SEm)l’S.' The SEM utilizes a scanning beam,of electrons,
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toisweep the specimen and can use a variety of radiations induced by'these
AelectronsEas thevvideo signal. .The tiny electrOn_beam is formedjby focuss
.'hing the electronsfusing magnetic lenses. The Moving Aperture7Microscoped
is & further step in radiation versatility in thatvali forms of.radiation,
-Anot just.electrons, may be used as the incident exciting radiation as well
as using the variety of radiation fOr the video signal.' Thus; & proton |
emicroscope, an x-ray microscope or a high energy ﬁ-ray microscope could all
vv_be deve10ped by u51ng the Mov1ng Aperture Microscope w1th the appropriate |
'radiation source. The V1de0’51gnal in-each of these modes could be the  same
or a different type“ of radiatio’n. ' | | |

Developments in rapid accurate pos1tion1ng by the use of electro— o
mechanical transducers and 1mpr0ved sen51t1v1ty of radiation detection have
v}made this system'technlcally feas1ble.'vThe size of the beam produced hy the
haperture is liﬁited by diffraction effects which in turniare a functionhof ;v
~ the wavelength of the radiation used. Since we are freebof the.reQuirement
{'of focu51ng many very short wavelength radiations, both electro magnetic andv
: particulate are available to us.

It would seem that the Mov1ng Aperture Microscope by using 8 variety
of kinds of radiation could add cons 1derab1y to the 1nformation content of -
'microscopic 1maaes. _As an alternative mode of operation 1ntcases.where a
:very thick aperture is required it would be poss1ble to move the specimen
with the electro mechanical transducer while the aperture remained station-

ary.
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