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Scope of US particle-physics program may need reduction

The US high-energy physics program
will have to rely increasingly on “spe-
cial effort and ingenuity” to remain
competitive with Western European
research centers, according to the re-
port of a subpanel of the Department of
Energy’'s High Energy Physics Adviso-
ry Panel. The group was charged with
reviewing the status and prospects of
the program and developing a strategy
for the program over the next decade,
including specific recommendations for
Fiscal Year 1982.

The HEPAP subpanel, headed by Sam
Treiman (Princeton University), was
the fourth in a series of so-called Woods
Hole subpanels (pHYSICS TODAY, No-
vember 1977, page 93). It was given a
more general charge than the previous
subpanels, which were concerned chief-
ly with new research facilities.

Reviewing the progress made in our
understanding of the subnuclear world
in the last decade, the subpanel praised
the work that led to successful theories
for strong and weak interactions. “The
field in 1980 has progressed much fur-
ther than anyone could have dared to
anticipate in 1970...If the present
theoretical optimism is confirmed by
the experimental program of the
1980°s, we will have largely accom-
plished an advance in our understand-
ing of the basic forces of nature compa-
rable to the establishment of the
theories of electrodynamics and gravi-
tation.”

Funding levels. The current level of
funding for the particle-physics pro-
gram is nominally governed by the
DOE/Office of Management and Bud-
get Long-Range Plan of 1978. That
plan set a floor for DOE funding of
high-energy physics at $300 million in
FY 1979 dollars. But the “painful
reality,” as Sidney Drell, HEPAP chair-
man, put it, is that inflation in power
and other technological costs has not
been fully allowed for in the conversion
from 300 million 1979 dollars to real
dollar budgets, so that a deficit has
developed with respect to the
DOE/OMB plan. According to Drell,
this has “severely limited the R&D
program underpinning the ongoing
construction, and has also reduced the
level of utilization of existing facilities
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Mock-up of a section of the Isabelle tunnel, showing a string of superconducting magnets.
Problems with the development of superconducting magnets for both Isabelle and the Energy
Saver need to be solved, according to a report to the High Energy Physics Advisory Panel.

to the point of causing a serious loss of
physics as well as great inefficiencies
and difficulties for the research
groups.” HEPAP estimates that the
high-energy physics program has fallen
about $45 million short of the
DOE/OMB plan since FY 1979. Ac-
cording to Drell, “Continuation of the
current funding restrictions may force
reduction in the scope of the US high-
energy program.”

In addition to the financial difficul-
ties, the subpanel noted that the new
superconducting magnet technology in-
volved in the Isabelle and Energy Saver
projects at Brookhaven and Fermilab,
respectively, is turning out to be more
arduous than had been anticipated.
The subpanel noted that the two labs
have different problems to overcome
and that Fermilab is closer to a resolu-
tion than Brookhaven. The group sug-
gested that Isabelle might benefit from
an infusion of technical expertise both
from within Brookhaven and from the
physics community at large.

Aside from their technical challenge,
the superconducting-magnet problems
also reduce the money available to the
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rest of the program. For example,
because Fermilab has had to focus on
the Energy Saver construction project,
the existing 400-GeV accelerator there
is at present being used less than 50%
of the available time. DOE considers a
utilization level of about 75% opti-
mum. According to William Wallen-
meyer, director of the DOE high-energy
physics division, Fermilab is not the
only laboratory beginning to dip below
50% use time, and the prospects for FY
1981 look even bleaker.

Among the victims of such underuti-
lization are university-based research
groups, which have suffered as well
from lack of adequate equipment funds,
serious increases in necessary travel
costs, erosion of their efforts by infla-
tion and increased overhead charges.
The Woods Hole group therefore rec-
ommended greater use of the forefront
accelerator facilities—the Fermilab
400-GeV accelerator, the newly com-
missioned PEP storage ring at SLAC
and the CESR facility at Cornell.

The subpanel discussed in detail the
problem the US is having keeping pace
with high-energy physics advances
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abroad, particularly in Western Eu-
rope. The level of financial support in
Western Europe now substantially ex-
ceeds that in the US, and it is therefore
necessary, according to the subpanel,
“for the US to rely increasingly on
special effort and ingenuity to keep our
program at least well represented at
the major forefronts.”” It is no longer
financially possible for the US to pro-
ceed in parallel by the scaling up of
conventional technology, concluded the
subpanel, but the US can engage in
more ‘“financially modest” projects
based on inventive new technology.

New facilities. In the tradition of past
Woods Hole subpanels, the HEPAP
group reviewed several ideas for new
facilities, including the Stanford Lin-
ear Collider proposal for an e'e” collider
at 100 GeV center-of-mass with one
interaction region (PHYSICS TODAY,
January 1980, page 18); an e'e” ring
contemplated by Cornell at 100 GeV
center-of-mass, with four interaction
regions; and a possible electron-proton
facility involving a 10-GeV electron
ring used in conjunction with a high-
energy proton beam at Fermilab or
Brookhaven, being explored by a Cana-
dian consortium and independently by
a US group at Columbia University.
They concluded, however, that it would
be “premature to make a decision now
on the exact direction such efforts
should take. Maturing initiatives can
be considered within the next one or
two years.” One of the report’s recom-
mendations is that a similar group
convene in one year and reexamine
these proposals.

The subpanel also considered oppor-
tunities for the more distant future,
when still higher energies will clearly
be important, such as Fermilab's Pen-
tavac (a 5-TeV proton accelerator), and
SLAC's idea for two large linacs that
would give 350-GeV electrons and posi-
trons colliding head on.

The subpanel made the following
recommendations for the next funding
cycle:

» The Fermilab 400-GeV accelerator,
the newly commissioned PEP storage
ring, and the CESR facility at Cornell
must be used as fully as possible to
exploit for physics the large invest-
ments already made.

» Construction of the Energy Saver
and of Isabelle must proceed with all
deliberate speed. Necessary R&D
funds must be provided to ensure their
success,

» University-based groups should re-
ceive increased support to assure vital-
ity of their efforts on immediate experi-
mentation and also on detector
development for the future.

> Accelerator studies and technical
research should begin immediately to-
ward the goal of starting the construe-
tion of a very large accelerator (elec-
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tron energies of several hundred GeV
or proton energies of 10 TeV or more)
during the second half of this decade.

With regard to budgets, the subpanel
stated that if the funding level remains
at or below the 1978 DOE/OMB guid-
ance level, the programs at the lower-
energy facilities, such as the Brookha-
ven AGS and SLAC linac, will have to
be reduced and new construction initia-
tives will have to be foregone. Even
the DOE/OMB plan level of $300 mil-
lion may be too low to buy the amount
of research DOE and OMB had in mind
when they constructed the plan, ac-
cording the Wallenmeyer. DOE and
OMB underestimated what the desired
level of effort would cost, and we have
fallen somewhat short of even that
underestimate because of the inability
to adequately estimate recent inflation
rates, he said.

If, however, the program is given a
modest (15%) increase in support be-
ginning in 1982, it would be possible to
begin a new construction initiative.
“Specifically, the future US program
would be greatly strengthened by an
electron-positron collider operating in
the energy region between about 30
GeV and 100 GeV, where a rich output
of physics is anticipated. Similarly, a
facility designed to study high-energy
electron-proton collisions promises ex-
citing physics opportunities. It may be
that both the above goals can be met
with a combined facility.”

Accelerator R&D. The subpanel report
emphasized the importance of detector
and accelerator R&D. Very high-
charge-density bunches with low emit-
tance in linear accelerators, very high-
field superconducting magnets and su-

perconducting rf cavities were singled
put by the subpanel as being of great
importance. “The present difficulties
with superconducting magnet technol-
ogy show that economies of effort and
funds and more expeditious construc-
tion can be realized in the future if
more extensive R&D occurs early in the
technological innovations necessary for
new facilities,” the Woods Hole group
said. But much of the R&D effort in
the current US program is aimed at the
short-term goals of existing or immi-
nent projects. They warned that it is
increasingly important to upgrade the
effort devoted to goals of longer range.

Long-range R&D should be support-
ed at a level approaching 4% of the
operating budget, whatever that may
be, they said, as was recently recom-
mended by the HEPAFP subpanel on ac-
celerator R&D. This subpanel, headed
by Maury Tigner (Cornell University),
focused on questions connected with
the long-term future of the field. It
identified specific technical areas that
need to be emphasized in long-range
R&D. These include very high-field
accelerator magnets, liquid-helium re-
frigerator systems, microwave linac
gradients, beam-beam interactions
and new accelerator schemes with high
performance potential, such as laser
accelerators.

The accelerator R&D subpanel also
recominended that laboratory and um-
versity managements take specific
measures to make participation in ac-
celerator R&D practical and more de-
sirable for high-energy physicists and
facilitate cross-fertilization from other
fields such as plasma physics, lasers
and materials science. —ME]

Kislik committed to mental hospital

The struggle to protect dissident and
refusenik Soviet scientists was dealt
two severe blows in recent months,
with the two-week commitment of Sovi-
et nuclear physicist Vladimir Kislik to
a mental institution and the attack on
a French physicist, Paul Kessler, in the
Soviet city of Kiev while he was visiting
Kislik and other refuseniks.

After participating in the Fourth
International Conference on Collective
Phenomena in Moscow last April,
Kessler, a physicist at the College de
France, went to Kiev to collect informa-
tion on the refuseniks in that city,
which he learned number about 12 000,
While in Kiev, Kessler visited Kislik,
who has been refused an exit visa since
1974. In the past few years, Kislik has
been given false hopes of emigration by
various Soviet authorities (his former
wife and son now live in Tel Aviv,
Israel). Kessler found him living in
destitution with his father, holding

only temporary clerical jobs. His mail
and scientific materials have been con-
fiscated.

“1 was able to notice, very quickly,”
Kessler said, “that the KGB was watch-
ing me and was not going to make
things easy for me, as far as I intended
to pursue my mission in Kiev." The
evening after his visit with Kislik,
Kessler was repeatedly awakened in
his hotel room by people knocking on
the door and “entering the room on
various pretexts.” The next day, as
Kessler was entering the house of an-
other refusenik family, he “was
stopped downstairs by four men, beaten
up and expelled from the house," 8s
Kessler related the incident. He be-
lieves the men were KGB agents. *I
was afraid they would not let me leave
Russia easily,” said Kessler, but he left
Kiev the next day without incident.

“To my knowledge, this is the first
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