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Abstract Two updated lists of publications on environmental scanning electroastigy
are compiled. One list contains mainly those papers dealing wittettedopment and
instrumentation, while the other deals mainly with the applicatiotiseofechnique. A

brief introductory summary of the field is presented.

SUMMARY AND GENERAL REMARKS

The electron microscope has necessitated the presence of a good f@cinem
generation and propagation of the electron beam. This necessityulteiresthe
positioning of the specimen itself in the same vacuum of the micras¢tpeever, since the
early beginnings of electron microscopy, there have been numerous atteogesate the
microscope with a gaseous environment around the specimen under examndtias a
rule, the vacuum has remained the main condition of operation for ttrisment. It is a
relatively recent event that one particular form of the electriocnostope, namely, the
scanning electron microscope (SEM) has been made to allow a gaseoosmeent in its
specimen chamber, which has resulted in what is now known as envirohscantang
electron microscope (ESEM). Itis a most recent eventhiraige of ESEM has been rapidly
expanding as a result of the manufacture of the first commerctal urhis expansion is
evidenced from the large number of publications appearing over a short $pae.oT his
has created the need to prepare and update a list with all thdserelating both with the
development and uses of ESEM, for the benefit of those working in te fie

Much of the work that preceded the development of ESEM has been ofagteaand
assistance in our present understanding. These early works involvengraission electron
microscope and have been thoroughly reviewed by Parsons et al. (1974) and bgriutle
Hale (1981).

Reviews of ESEM during its development have been published by Danilatosstted P
(1982b), and Danilatos (1988a; 1991a; 1993a).



Early attempts to operate an SEM with a gaseous environment invawgghaum of
modification to the SEM. Thus, Lane (1970) made a specimen stula widter reservoir
which ejected a vapor jet to maintain a humid gas layer over thengmeavith no other
modification to the microscope. Robinson (1974) used a wide angle atimgill
backscattered electron detector in conjunction with a single prdssiiieg aperture to
separate the vacuum in the electron optics column from the humid envirodiose to the
freezing point in the specimen chamber. Spivak et al. (1977) repbetedé of
environmental cells in the study of hydrated specimens. Shah and B&&K&Y) also used a
differentially pumped environmental cell with the "specimen absorbedrttimode for
detection. Surveys and discussions on those methods have been presentelhiog Radi
Postle (1982b), and Danilatos (1988a; 1990c; 1990e; 1993a).

A steady development of the field of ESEM continued from 1979 to the pdsemtith a
series of papers by Danilatos. These works encompass all mais ofodeging, electron
dynamics and gas dynamics. The optimum design and integration of detatiiagkectron
optics and differential pumping constitutes the basic philosophy of thedeglaeats.
Central to these is also the introduction of new detection methodasticl gaseous
detection device (GDD). With this, both the secondary and the baekedatlectron signal
can be detected, in a variety of ways. The advancement of a grepestical background
has also constituted the basis for much of the progress in the pastitpand future. All this
has culminated in the manufacture of the first commercial instntiof ESEM, which is now
widely used in the most diverse applications.

A detailed discussion of these developments is omitted from this paplee reader is
presented with the opportunity to directly access all those workhdiiatled to the current
state of the art. To facilitate this survey, publications haee lgeouped in two categories:
Those that mainly deal with the instrumentation, i.e. with the dpuatnt of the machine
itself, have been separated from those dealing with the applicahdnsses of the machine.
More specifically, those papers that have resulted from the uke obmmercial
(ElectroScan) ESEM have been grouped together, with a few papecoataining some

attempts towards the further development of the technique. All ptitdications involve the



development and use of experimental prototypes of ESEM, or deal witetihabissues of
the technology. The vast majority of present day ESEM users involeeitimercial
instrument, which binds them into a specific group with common interekiaever, a better
understanding of the technology will be assisted by consulting both bibliograigisaind,
indeed, the readers are urged to do so.

Invariably, there must be a number of related papers that have nohtleeed in the
present lists. The reason for this is that this author eitlsendtaseen them, or they are just
being published or being submitted for publication. An effort was madeltale some of
those submitted for publication for which information became availdbigould be greatly
appreciated if the authors of new publications could notify the presémtrast that a new

updated list be published in the near future.
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