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ABSTRACT

The scope and breadt!i of the conference are reviewed from the personal
perspective of the author. The need for additional desorption data and more
rapid development and testing of prototype vacuum system components for the
next generation facilities are highlighted.

INTRODUCTION

When writing a critique such as this there is an almost obligatory
requirement to review the strengths and weaknesses of the field as exposed
by the conference. The views expressed here are strictly my own, and while
others attending the meeting may have different opinions, I hope that my
perspective of these facilities primarily as a end user and not as a builder
will be free of some of the bias that comes from being steeped in the lore
of the field. By the same token, I am encumbered with the folklore which
comes with several years of involvement in research at the NSLS in
photoemission and photodesorption, so let the reader beware!

One respect in which there appears to be general agreement is that the
conference went rather smoothly. Since I was on the conference committee, I
would like to be able to take credit for some incredibly clever trick or
magical incantation responsible for this most unusual success, but in point
of fact the most clever thing we did was to get Kim Holschuh and Lydia Lever
to run the conference for us. On behalf of the conference committee and the
attendees, I would like to express our gratitude to them for keeping the
whole thing organized.

*This work was performed under the auspices of the U.S. Dept. of Energy
under contract no. DE-AC02-76CH00016



PERSPECTIVE

If we examine the conference by the numbers, one might infer its
timeliness and value to the community. Over 120 registrants from at least
11 countries participated in the discussions which accompanied the 36 oral
presentations and 10 or so poster presentations. The attendees represented
roughly 30 industrial concerns, about 23 government laboratories and
facilities, and at least 7 universities, with some overlap between these
groups. This level of interest, particularly from our colleagues in
industry, suggests that the field is on the verge of breaking out of the
dominion of national labs and universities, into the arena of commercial
enterprise. This I suspect is due to the advent of x-ray lithography which
looms large on the horizon. From the numbers it seems clear then that the
topic of the conference commands interest, but what did we lea n?

To set the tone, the conference was organized in roughly the way you
might walk up to the problem of designing a vacuum system for a synchrotron
facility. The first session provided an overview of the experience with
existing machines with respect to vacuum, higher order mode (HOM) losses,
and machine performance. The next group of talks was devoted to the
description of new facilities which are being planned or are under
construction. An evening session billed as an " open discussion" of compact
synchrotrons was held, but possibly owing to the late hour or a reluctance
to expose some edge or trade secret, the discussion was alas, brief and
rather general.The next day's discussions were along the lines of how to
prepare a facility for commissioning, and what might happen once beam is in
the machine. The last session was devoted to the design and construction of
the insertion device vacuum systems, which form the basis for many of the
new research machines.

From these talks it was quite clear what is desirable in the design of
a vacuum system; high conductance apertures, small surface areas with low
outgassing rates, large pumping complements, and good diagnostics are all
regarded as fairly important. It also became clear that in designing a
vacuum system for a synchrotron almost none of these conditions can be met;
the apertures are necessarily relatively small with a fairly high area to
volume ratio, and the access to the vacuum vessel is quite limited which has
a profound effect on the pumping and diagnostic options available. Even
more frustrating is the fact that these are only the static vacuum
considerations. When one attempts to use the machine, high magnetic and
electric fields are introduced for the purpose of creating more headaches;
namely, intense high energy photons, and a glow of low energy scattered and
down-converted photons, all of which can increase the desorption and
outgassing rates dramatically. In the case of compact or very high energy
machines there may be the additional complication that these problems may be
occurring in a cold bore!



It is clear then, that the vacuum system for a synchrotron is
inextricably bound to the requirements of the machine, and not necessarily
at all related to the desires of the vacuum technologist. And, as if these
problems were not enough, the vacuum system and the machine must be
subjected to yet another constraint; USERS. The light which these machines
produce is of little value if it falls on the chamber walls. The design of
these machines must allow the light to get out to the user, and further, the
users must be close enough to the source to efficiently utilize the
available beam. This last aspect of the design was directly addressed in
only one talk during the conference, and it would seem to me that the issue
must be driven to a higher level of consideration for the design of new
facilities.

Several new machines are on the drawing board or in the early stages of
construction, which showed that two basic strategies are currently in vogue
for addressing the problems of pumping in synchrotron vacuum systems;
distributed pumping and lumped pumping. While the idea of distributed
pumping is not new per se, the current incarnations seem to favor the use of
an ante-chamber with NEG pumping which is removed from the electron (or
positron) beam channel. The idea is based on the premise that, in
operation, the majority of the gas load is related to photodesorption from
illuminated surfaces. By situating the gas load away from the beam and near
the pumping, it is hoped that coulomb scattering (electron and positron
machines) and ion trapping (electron machines) will be reduced.

Lumped pumping designs are similar to the ante-chamber distributed
pumping designs, in as much as they require that the synchrotron radiation
be conducted to areas where high pumping speed can be provided. The
proposed implementations have specially designed discrete photon absorbers
which are intended to direct desorbed gas directly into a high capacity
pump. The absorber can also be designed with a large cooling capacity to
handle the heat load, and in principle can be designed to direct scattered
light away from the beam duct.

For these machines to work, the electron or positron beam must be very
precisely positioned and maintained with very little angular deviation,
since the synchrotron radiation must be directed through a long narrow slot
to the ante-chamber or photon absorber. The success or failure of such a
strategy will depend on the ability of the machine physicists to achieve
these conditions early in the commissioning process. Any variation from
this ideal orbit must be small, or the photon beam could impinge directly on
the wall of the beam duct producing gas as near to the beam and as far away
from the pump as possible. Facilities which utilize positrons and/or have
on-energy injection systems will obviously have an cjdge in commissioning
thsir machines in the face of these difficulties.
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The new generation of machines bring an assortment of other challenges
to the designers of their vacuum systems. The insertion device based
machines push power loading to unprecedented levels. For example, a mis-
steered beam at the ESRF could melt the chamber in 10 msec under the wrong
circumstances. Surface preparation and ultimate pressure are also being
pushed to new limits by the compact synchrotrons which require low energy
injection. The quality of the vacuum obtained in these machines will
literally determine their fate, because for the turn-key operation that
industry envisages, ion trapping must be avoided. These issues were
discussed at the conference, and can be found among the pages of these
proceedings.

CONCLUSIONS

The presentations and discussions which were part of this conference
lead me to identify two areas of critical need within this community. One
is for better photodesorption data at conditions which are relevant to the
operating conditions anticipated for the next generation machines. This
includes grazing incidence data from technical surfaces over the full range
of photon energies, and data from cold surfaces, such as might be
encountered in cold bore machines.

A second, vitally important area is to develop and test the new design
concepts for these vacuum systems in as realistic and timely a manner as
possible. Whole facilities are predicated on these chamber designs, and
their efficacy must be determined as quickly as possible to minimize the
cost and time required to bring these new machines on line.

These new machines will stress the intimacy of the relationships
between the designers of the vacuum system, the machine physicists, and the
user community as never before. We must rise to that challenge to ensure
the success of the new generation of machines, and secure the scientific and
economic benefits they promise.
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