SUMMER 1980 MEETING OF THE PHYSICS ADVISORY COMMITTEE

Norman Gelfand

The Fermilab Physics Advisory Committee held its 1980 summer
meeting June 21 through 27 in Aspen, Colorado. In addition to
discussing experimental proposals, they heard and discussed sev-
eral presentations about Laboratory activities and plans. The
meeting concluded with several important general recommendations
to Fermilab and final recommendations on a number of proposals.
The PAC recommended that decision be deferred on other proposals
pending additional information and clarification of the situation
at Fermilab.

The meeting heard reports from Tom Kirk, Ernie Malamud, and
Ken Stanfield on the status of the current experimental program
in the Neutrino, Meson and Proton Laboratories and the plans for
the near-term future. These formed a backdrop for the discus-
sions of the PAC.

The Meson Department is doing construction in preparation
for the installation of several new experiments. This summer, a
pit and building for E-605 are being constructed. Improvements
in the M3 line for E-617 will also be made. Later, another pit
will be constructed for E-609. In addition, the superconducting
Left Bend will be installed to transport primary protons to the
Meson targets. This improvement will eventually allow 1-TeV pro-
tons to be targeted for Meson Area experiments. The installation
of the Left Bend is scheduled for completion by October 1, 1980,
in time for the fall running period. Another major goal of the
Meson Department will be to convert the M6 bend point at 1300 ft
to a string of 5 Saver magnets operating on a satellite refrig-
erator.

There is also a major construction project currently under-
way 1in the Neutrino Area. This project will result in a much
improved muon shield for the 400-GeV neutrino program. This
shield will also be suitable for Tevatron neutrino beams. The
work being done now 1s also a necessary precursor to the con-
struction of Neutrino Area beam-dump (prompt neutrino) and muon
beams. The schedule for Neutrino Area construction shows the
wide-band neutrino beam for E-53A, the 15-ft bubble chamber and
for neutrino emulsion experiment E-531 reinstalled by December 1,
1980, and the hadron beam N3 for the 30-in. bubble chamber ready
for the spring running period.

Major construction is planned for the Proton Area 1in the
summer of 1981. During the past year, the Proton Department has
installed and operated a large-aperture, low-current superconduc-—
ting magnet, 900 ft of transfer line, and a satellite refrigera-
tor the P-West beam line. Low-current magnets and the experience
gained in their operation in a beam line are necessary for the
improvement of Proton Area beam lines for operation at Tevatron
energies.



Rich Orr discussed the progress and schedule for the con-
struction of the Energy Saver. All the major technical problens
that have been identified in the production of Saver magnets and
their cryostats have been solved. In addition, the procurement
of materials and components is proceeding satisfactorily. As a
result of these successes, a realistic schedule has been drawn up
in which the construction of the Saver can be completed and com-
missioned in early 1982. With the expected funding of the neces-
sary refrigeration for raising the energy to 1 TeV in FY82, it 1is
reasonable to expect initial operation of the Tevatron in 1983.

The proposed plans for the fixed-target facilities of the
Laboratory in the Tevatron decade were described by John Peoples
and discussed by the PAC. The objective with first priority is
to create the ability to transport and target 1-TeV protons in
each of the experimental areas. The Left Bend to Meson and a
future Right Bend to Proton are part of this effort. On com-
pletion of the Neutrino construction, 1-TeV protons could be
targeted with the present dichromatic beam tuned for secondary
energies up to 450 GeV, or approximately twice the current
energy. Other projects planned for the Neutrino Area include a
high-quality muon beam, a beam dump and a new high-energy dichro-
matic beam.

The Tevatron program in the Meson Area includes an addi-
tional target in Meson FEast to feed the M1 beam line. This beam
line will initially transport 1-TeV protons and will be later
upgraded into a high-intensity pion beam., The Meson Center target
wil produce a neutral beam in M3 and a polarized proton beam in
M2. The Meson West target will feed the M5 test beam and M6.
The M6W beam, which has already been upgraded with superconduct-
ing magnets, will be further upgraded in order to be able to
transport the full 1-TeV energy of the Tevatron. The present MGE
beam will be replaced by an upgraded beam.

The secondary beams in the Proton Area will be greatly
improved, both in energy and intensity, by the targeting of 1-TeV
protons. In addition to upgrading the beam lines to transport
the high-intensity secondaries, the Proton Department has de-
signed a new high-intensity high-energy broad-band photon beam
for Proton East. This new beam will replace the present broad-
band photon beam. In addition to photons, this new beam will
deliver a high-intensity neutral beam to a new experimental hall
to be constructed in Proton East.

With this background information, the PAC began its deliber-
ations. Facing it were a large number of specific proposals for
both existing beams and Tevatron beams. In addition, the PAC was
asked to advise the Laboratory about the configuration of beams
described for the Tevatron and to establish priorities for the
different Dbeams. " The PAC received a presentation from Tom
Collins and J.D. Bjorken on the design and physics oportunities
of a proposed ep colliding - beam facility. Finally, the PAC
heard and discussed a report from the Colliding Detector Facility
Review Committee.



Meeting all day and several nights during the week, members
of the PAC carefully considered the proposals and the information
they had before them. Given the highly complex nature of many of
the proposals and the rapidly changing physics situation, the PAC
was unwilling to make final recommendations on many of the propo-
sals. The Committee did, however, make a number of general
recommendations that will help establish the priorities of Fermi-
lab's activities during the period of Tevatron construction.
These recommendations are printed in full below.

The PAC will have its next meeting on November 13 and 14,
1980. A1l matters for which PAC consideration is desired should
be received by Fermilab by September 25, 1980. Presentations for
Tevatron hadron and photon proposals will be scheduled in the
spring of 1981 and will be discussed by the PAC at its summer
meeting in 1981.

PROGRAM ADVISORY COMMITTEE GENERAL RECOMMENDATIONS
1. The 400 GeV Program and "Disaster Scenarios."

a) We endorse the 400 GeV program as presented to us with
three running periods between November 1980 and May 1982.

b) In case the second running period (March to June of 1u81)
has to be cancelled because of fiscal constraints, then
the priorities 1in the program are such that the run
starting in November 1980 should proceed as scheduled.
The PAC will give advice at a later meeting (November
1980 or June 1981) on how to proceed with the fall 1981
run.

c) We support the stated policy of the Laboratory that
during the uncertain transition period between the 400
GeV and the 10006 GeV operation an effort should be made
to operate the accelerator periodically to maintain a
flow of physics results, A continuous shutdown for a
period of much more than six months seems inadvisable.

2. General Recommendations on Tevatron Beams

The Committee reviewed the Laboratory's plans for external
beams in the Tevatron era and strongly supports the position that
there should be 1000 GeV extracted proton beams targeted in each
of the three major research areas as soon as possible. In order
to achieve this goal, it is important to start the Tevatron II
construction project before completion of parts of the Tevatron I
project, as requested by the Laboratory.



Because the bulk of Tevatron proposals considered by the
Committee involve beams in the Neutrino Area, we are not prepared
to present a 1list of priorities involving beams 1in the other
research areas. Within the Neutrino Area, we support the pro-
vision of at least three different beams. High priority should
be given to a conventional neutrino beam suitable for electronic
detectors and to a prompt neutrino beam suitable for the 15 ft
Bubble Chamber and electronic detectors. The next highest
priority in the Neutrino Area should be given to a high quality
muon beam design for a wide range of muon scattering experi-
ments. Of lower priority would be special efforts to run the 15
ft Bubble Chamber for conventional neutrino physics.

3. ep Colliding Beams at Fermilab

A Canadian group and a Nevis Laboratory group have each
expressed interest in building an electron storage ring of 10 to
15 GeV tangent to the Tevatron ring. The prospect of colliding
10 GeV electrons and 1000 GeV protons is exciting and we encour-
age serious study. It is premature, however, for us to comment
further before the proposals are made more explicit, both on
technical matters and 1in regard to the load on the Fermilab
staff, funds, and the rest of the Lab program. For the immediate
future, Fermilab's resources should not be diverted from the
Tevatron construction, the fixed target program, and the Dp
collider. We expect that a decision to build or not to build the
ep collider would follow detailed technical review by outside
experts and by the PAC. PAC guidance should be sought concerning
proposals for the experiments to be run on such a device.

4, The Committee endorses the spirit of the Laboratory's
proposal to develop a facility for carrying out modest experi-
ments on a very short time scale. Proposals for using such a
facility should be considered by the PAC. The facility should be
sufficiently well-equipped with both hardware and personnel that.
an approved experiment can be implemented quickly. The facility
should not displace present test beams nor should it be consid-
ered as a test beam.

5. Approval Procedure

The Committee recommends that a new two stage approval
procedure be adopted. This procedure need not be used uniformly
for all proposals but only for those where it is appropriate.

a) The Committee may recommend Stage I Approval if

1) the proposed physics goals are worthwhile,
ii) the experiment seems technically feasible, and
iii) the cost in Lab resources and running time of the
experiment appear to Dbe appropriate for the
expected physics results.



b) Following a Stage I approval the experimenters and the
Laboratory will carry out a careful technical design and
cost study for the experiment, and a first draft of the
Agreement between the Laboratory and the experimenters
will be prepared. If the results of this procedure are
acceptable to the PAC, and the experiment fits into the
overall priorites of the experimental program, Stage II
Approval would normally be recommended.

It must be recognized that Stage I approval does not repre-
sent a commitment of Laboratory resources, either in support for
setting up the experiment or in running time. Rather, it is a
mechanism for aiding Laboratory staff and experimenters in the
planning of long range projects. It is essential that the
detailed PAC review preceed Stage II consideration, just as with
any normal proposal.,



