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In recent years there have been a growing number of facili-
ties interested in developing remote access capabilities to a
variety of microscopy systems. While certain types of micro-
scopes, such as electron microscopes and scanning probe mi-
croscopes have been well established for telepresence micros-
copy, no one has yet reported on the development of similar
capabilities for the confocal microscope.

At California State University, home to the CSUPERB
(California State University Program for Education and Re-
search in Biotechnology) Confocal Microscope Core Facility,
we have established a remote access confocal laser scanning
microscope facility that allows users with virtually any type of
computer platform to connect to our system. Our LEICA TCS
NT confocal system, with an interchangeable upright and in-
verted microscope set up, is accessible to any authorized user
via the internet by using a free software program called VNC
(Virtual Network Computing). A high speed connection with a
transmission rate of at least 384 kilobytes per second is highly
recommended to handle the transfer of the live image data.

Remote users are able to connect to the confocal micro-
scope by visiting our web site at <http://science.csustan.edu/
confocal>. Under the category of "Remote Access", users are
able to download the VNC software which allows them to con-
nect to the confocal site with either a PC or Macintosh com-

puter. Another available option for connectivity that is platform in-
dependent is to use a JAVA enabled browser. Once the connec-
tion is established, users are able to control essentially all the criti-
cal parameters associated with the confocal microscope system,
including focus, zoom, pinhole size, filter selection, laser attenua-
tion using the acousto-optical tunable filter, PMT intensity for each
of the three separate laser channels, x-y stage movement, series
number and accumulation number for optical sectioning, A motor-
ized stage allows users to scan the entirety of their specimen area
by electronically moving the stage along specified x and y axis
coordinates determined by the users. A technical assistant is on
hand to initially set the specimen under the microscope and pro-
vide the initial plane of focus.

Quantitative analysis of the scanned images can be con-
ducted on-line and the data saved with annotation. Two dimen-
sional stacks can also be saved to generate pseudo 3D images
and 3D reconstruction images on-line (coming soon), or recon-
structed off-line using freeware programs such as NIH IMAGE or
SCIONIMAGE.

All files generated during a session are saved into a user's
folder on the confocal computer. At the end of the session, this
folder is transferred to a special folder located on the confocal
computer desktop. By logging on to the confocal web site provided
above, users are able to access this desktop folder and download
all their saved files directly to their computers. The user's folder is
then deleted by the user from the desktop folder immediately be-
fore closing out the session.

The ease of connectivity to the microscope and the rapid
speed of image transfer ailows accessibility of this highly sophisti-
cated instrument to a large sector of the population that would not

Si(Li)-Detectors
stainless steel dewar, UHV technology

excellent energy resolution

best choice for light element analysis

unrivalled long term stability

Evaluation Strategy
standnrdless analysis on rough surfaces and particles

physical (ablut ion of the bremsstrahlung

integrated »expert system?

comprehensive error calculation

application-specific automatic quantification

H9NTEC

Perfection
that fascinates

NEW!
Element Imaging

liquid nitrogen free RONTEt XFluslf detector

8 times faster than EDX

with digital pulse processing

combines with any existing EDX

or imaging system

RONTEC US,
20 Main St.
Acton, MA01720
Phone: (978) 266-2900'

email: sales@rontecusa.com

Member of the RONTEC Group

- 3 2 -

https://doi.org/10.1017/S1551929500064798  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929500064798


otherwise have the opportunity. A share resource facility of this
type, without geographic constraints helps to catalyze the interac-
tion of individuals with diverse interests and expertise, which in-
variably leads to a thriving center for academic collaboration and
innovation. This technology is having its greatest effect on educa-
tion, where students and faculty at multiple institutions are able to
simultaneously connect to the instrument for viewing real time
specimen demonstrations, collaborate on research projects involv-
ing academic and private industries and share specimen resources
among a diverse global community. •
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