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1 Introduction

In light of such events as the SSC cancellation, the con-
troversy surrounding the decision on siting the B Fac-
tory, the declining budgets, and other problems facing
U.S. high-energy physics, the DPF Executive Committee
decided in late 1993 to add a Working Group on Struc-
tural Issues to the Long Term Planning Study already
underway. At a time of such great change, it seemed rea-
sonable to ask, for example, if the present HEP advisory
structure needed improving. The time frame of this DPF
Study overlapped the deliberations of the HEPAP Sub-
panel [1] chaired by S.D. Drell. To keep the Subpanel
informed of our activities and to avoid interference, the
DPF conveners participated in town meetings of the Drell
Panel, and several Subpanel members attended meetings
of the DPF Working Group. Interactions between the
DPF and the Drell Panel were highly constructive, and
the section on Governance in the Drell Panel's Report,
issued in May 1994, reects much of the input from DPF.
The Drell Report has served as an important resource for
subsequent DPF deliberations.

The DPF Working Group on Structural Issues began
its work by posing to the community a number of ques-
tions and issues in February 1994 (See Appendix A). We
received many messages by e-mail in response to this,
and conducted three open meetings to get further input:
May 6/7 at Johns Hopkins University; July 8/9 at the
Lawrence Berkeley Laboratory; and August 7 in Albu-
querque, following the 1994 DPF meeting.

It was decided early to separate the issues to be
covered into three distinct tasks, each with a separate
subgroup: Governance and Advising; Career Issues; and
Education and Outreach. The reports of the subgroups
follow.

2 Governance and Advising

2.1 The Existing Systems

For many years HEPAP has served as the primary ad-
visory body on high-energy physics, and has long been
cited as a successful model for communicating technical
advice and, through HEPAP subpanels, making impor-
tant decisions a�ecting the directions of the U.S. HEP
program. The primary charge to HEPAP is to advise on
the health of the High Energy Program. HEPAP mem-
bers are chosen from among practicing experimental and
theoretical high-energy physicists and accelerator physi-
cists, in such a way to ensure diverse expertise and knowl-
edge of the problems of each substantial constituency.

Recently, however, concerns have been raised regard-
ing the e�ectiveness, limitations, and aws of HEPAP in
an era of constant or shrinking budgets and increasing
demands on available funds. Since HEPAP is a DoE In-
stitution it is constituted to advise on questions raised
by DOE, with the result that the dominant concern is
necessarily the operation of the DOE accelerator labora-
tories. Participation by the NSF is asymmetric and sec-
ondary. Scienti�c issues are discussed only infrequently,
and there is no role for an advocate for University pro-
grams equivalent to that of the Director of a National
Laboratory. It has become di�cult for HEPAP to cope
with the interlaboratory strife resulting from inadequate
budgets.

HEPAP's e�ectiveness is compromised because by
law it can meet only in public session. Because of this
it is denied access to con�dential information including
preliminary budgets, and is unable to conduct the frank,
con�dential discussions that are essential to a thorough
analysis of policy and program alternatives. As a con-
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sequence HEPAP is often reduced to reacting after the
fact to decisions to which it has had little input.

Whenever important issues arise demanding advice
based upon con�dential deliberations and privileged in-
formation, DOE requests HEPAP to convene a Subpanel
that is not bound by the public-meeting constraint. This
process has usually resulted in well-thought-out reports
and recommendations. However, the recommendations
have often not been fully implemented by DOE and oc-
casionally they have even been contradicted. As a re-
sult a certain cynicism has set in throughout the high-
energy physics community. Even under the best of cir-
cumstances, the Subpanel process can be slow and divi-
sive.

2.2 Deliberations toward a New Role for DPF

The Structural Issues Working Group focused on the ad-
visory structures in HEP, and how to improve them. Af-
ter several meetings at which the issue was discussed,
draft proposals were prepared for a fuller discussion and
adoption at the DPF94 meeting in Albuquerque last Au-
gust. The proposals centered around the issue, raised
often in e-mail and discussion, of whether DPF should in-
stitute a panel with a somewhat broader, complementary
role to that of HEPAP. Such a group could concentrate
on physics questions with less attention to institutional
issues, address issues of concern to either or both DOE
and NSF programs, and be a resource for governmental
agencies and institutions, and for the public generally,
providing information on particle physics.

One possible proposal for debate called for a STAND-
ING COMMITTEE, commissioned by the DPF Execu-
tive, to examine and report on scienti�c progress and
opportunities in Elementary Particle Physics. The com-
mittee would be composed of nine active researchers in
the �eld, chosen for their knowledge of the program and
insight into the scienti�c problems that the program ad-
dresses. More speci�cally, such a committee could per-
form the following:

� study physics questions and explore future directions
by commissioning committees and workshops to ad-
dress speci�c questions of science;

� monitor the modes of research in HEP, with a view
toward ensuring that resources are optimized to pro-
duce the strongest possible scienti�c program, giving
particular attention to the needs of universities;

� explore and enhance the relationship between HEP
and related �elds;

� serve as a resource to HEPAP, governmental bodies,
and the general public; and

� serve as an advocate on behalf of high-energy physics
and related science.

What sort of science questions with major impact on
the HEP programmight this committee consider? Exam-

ples of current interest might include: new experimental
initiatives on neutrino oscillations, neutrino astrophysics,
or rare decays; the need for overlap in various B-physics
programs; upgrades of major accelerators and detectors,
e.g., the Tevatron energy or intensity; and the Next Lin-
ear Collider.

It was strongly emphasized that this committee
should focus on the science, so as to complement and not
directly compete with HEPAP. However, this proposal if
adopted would institute an additional standing advisory
body, whose role would have to be carefully crafted to
avoid confusion or confrontations.

Promising developments during the spring and sum-
mer of 1994 led the Working Group to consider modifying
the above proposal. First, the Drell Subpanel, which had
expanded its charge to address governance and manage-
ment, clearly took into account the ideas discussed by the
DPF. Next, the report was well received in Congress, and
by the funding agencies. The DoE and NSF have both
declared their commitment to increase communication
and cooperation, and to devise a more formal, expanded
role on HEPAP for the NSF. A third development was
the agreement of DoE to implement the Panel's recom-
mendation for more direct input by scientists in budget
planning.

As a result, an alternative proposal was presented by
the Working Group at the Albuquerque meeting. Work-
ing within the present DPF structure, it builds on the
experience and success of the SNOWMASS concept, in-
vented by DPF in 1982, which greatly inuenced HEP
planning for many years. The main di�erence with the
proposal described above is that, instead of commission-
ing a new standing committee, the DPF Executive Com-
mittee would itself take on an expanded role to take care
of the responsibilities of the proposed standing commit-
tee.

2.3 Our Major Recommendation

During the debate in Albuquerque a consensus formed
against forming a new standing committee, and in favour
of the following recommendation:

� The DPF Executive Committee should commission
workshops and studies on issues of great importance
to the �eld. The Executive Committee would not
carry them out, but instead appoint ad-hoc panels
to do so.

� Each study should be of short duration, so as to make
its conclusions and recommendations available in a
timely manner.

� The reports resulting from workshops and studies
should be disseminated promptly to the HEP com-
munity, DoE, NSF, the Laboratory Directors, and
the public.
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We are con�dent that this proposal will greatly re-
duce any potential conict with HEPAP. The expanded
responsibilities and roles will change the nature of the
DPF Executive Committee, and in fact of DPF itself.
However, these new responsibilities fall within the DPF
charter, which reads:

\The objective of the Division shall be the
advancement and di�usion of knowledge of the
fundamental particles and �elds, their structure,
their interactions and interrelationships, the de-
sign and development of high-energy accelera-
tors, and the design and development of instru-
mentation techniques for high-energy physics."

2.4 Discussion

The recommendation only addresses items (1) and (2) of
the new responsibilities proposed in the previous section
for DPF. During the course of discussion, many mem-
bers of the working group felt that items (3) (explor-
ing relationships among HEP and other related �elds)
and (4) (acting as a resource to governmental bodies and
the general public) have not diminished in importance
and should also be addressed by the next DPF Execu-
tive Committee as part of its new expanded role. For
example, item (3) could be dealt with by a study com-
missioned by the Executive Committee. However, for
items (4) and (5), a satisfactory solution has not yet been
found. Some feel that it would be a healthy component in
the advisory apparatus to have a voice for the �eld which
is not bound by a direct relationship with a single fed-
eral agency when so much of the government (Congress,
OMB, OSTP, NSF) is directly involved in matters which
very directly impact the planning and execution of a bal-
anced program. (Here, \balanced" means proportioned
according to science and not necessarily to institutional
priorities.) While the Executive Committee could take it
upon itself to represent the Field to these other impor-
tant players in the management of HEP, this could also
be delegated to an ad hoc group.

Finally, we suggest that the Executive Committee
begin a tradition of preparing an annual, written \white
paper" for the DPFmembership on the State of the Field.
This document should integrate over the panorama of the
recent scienti�c accomplishments as well as current scien-
ti�c needs and preparation for future scienti�c projects.
It should include an appraisal of the progress made, or
not, by the relevant governmental partners in meeting
those needs. Given its intended audience it is best that
this document should be rather brief. It could be pre-
pared for the Executive Committee through an ad hoc
review panel, which would broaden its base. This doc-
ument would be distributed to the DPF membership,
discussed with HEPAP, and generally shared with the
other relevant agencies as an assessment of how well the

scienti�c and administrative necessities are being met to
keep this fragile science on course to continued success.
The purpose would be to be constructive, to help keep
policy in line with the scienti�c priorities.

3 Career Issues

3.1 The Problem

The demise of the SSC immediately put more than 100
physicists into the job market. The resulting shortage
of positions and loss of physics opportunities convinced
some of the SSC displaced-persons as well as many other
promising people in HEP to leave the �eld, and also
demoralized scientists with short-term positions as they
contemplated searching for their next job in such a hos-
tile climate. Calls for action came from many sources;
the Users' Groups at the National Laboratories were par-
ticularly concerned. The DPF responded by including a
study of careers as one of the Structural Issues in HEP,
and the working group has begun to study the situation.

3.2 Establishing a Data Base

As soon as the discussions about career issues was begun
it clear that reliable demographic data would be a cru-
cial prerequisite for meaningful deliberations. Unfortu-
nately very little useful data exists. The latest relevant
survey was done by the Sciulli Subpanel of HEPAP in
1991. Hence the �rst action of the working group was
to ascertain what plans there were, if any, to compile
the necessary information and to analyze it. We learned
in June 1994 that the DoE had proposed two years ago
that the Particle Data Group (PDG) should undertake a
comprehensive manpower survey, and that The PDG had
submitted a draft questionnaire to the DoE for approval.
No action had been taken on it, however, because several
well-known crises with higher priority for DoE attention
had intervened. The Structural Issues group decided to
try to catalyze the process, with the result that the DoE
and the PDG have scheduled the survey for Fall 1994. We
are glad to report that the NSF has agreed to join the
e�ort, and to contribute to its �nancial support. (Such a
survey could not be complete without the close involve-
ment and cooperation of the NSF.) The survey is now
being prepared for broad circulation, its prime goals be-
ing to obtain least a 90 per cent response rate, and to
reach all persons who have been active in HEP for any
signi�cant period within the past 15 years.

The survey will answer demographic questions such
as the following, and then will search for trends:
� How many students, postdocs,faculty members, per-

manent laboratory sta� members, etc., are supported
by the U.S. HEP program?

� How long do typical scientists spend at each level as
they progress from new PhD to senior researcher?
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� What classes of positions do new PhD's choose in
HEP, industry, medicine, law, �nance, etc.?

Obtaining accurate data is only the �rst step toward
improving the advising and utilization of high-energy
physicists. Even more important, the DPF must inform
its scientists of all the various career paths open to them
both within HEP and without; it must educate them
as to the needs of employers in industrial laboratories,
government, �nance, etc so that they can optimize their
quali�cations and r�esum�es; and it should show employers
how high-energy physicists can contribute to their enter-
prises. As a �rst attempt in this direction, the DPF co-
sponsored a Career Workshop at the Albuquerque meet-
ing along with the AIP and APS.

3.3 A Recommendation

To produce lasting, signi�cant improvements in the ca-
reer situation, a long-term, planned e�ort will be re-
quired. Therefore, the Structural Issues group recom-
mends:

� The DPF Executive Committee should organize a
Subcommittee on Careers to arrange meetings, pre-
pare literature, consider the appropriateness of, and
possible improvements in the training of graduate
students and postdocs, etc.

Several people willing to serve have already been
identi�ed, and have begun by assisting the DoE and the
PDG with the Career Survey. The subcommittee would
optimally be expanded to include representatives from
each major constituency: universities, national laborato-
ries, and industry.

4 Education and Outreach

4.1 Introduction

In the post-Cold War, post-SSC era, it became clear to
many high-energy Physicists that we need to redouble
our e�orts to communicate what we do and why we do
it, even though we feel that time is a scarcer resource than
money. Nonetheless very substantial e�orts are already
underway, and we just need to build upon these existing
activities. Ongoing e�orts range from those done by in-
dividuals, to those done by the labs and other organized
groups. Inevitably there are questions about whether
such e�orts are or should be done for sel�sh or altruis-
tic motives. Such discussions do not seem to be useful.
Many physicists have spent many years in education and
outreach; the public and our �eld have both bene�tted.

The Division of Particles and Fields of the APS, as
part of its current study of future directions for our �eld,
has created a working group on \Structural Issues." This
working group formed a subgroup to examine ongoing
outreach and education e�orts and seek proposals for new

directions. Named the \Public Outreach and Education
Team" (or POET), this group has initiated several ac-
tivities so far, including:

� An evening meeting at Fermilab on February 14,
1994 at which general issues were discussed.

� A survey of ongoing ideas and of proposals was con-
ducted via e-mail. The results of the survey and the
Fermilab meeting were distributed via e-mail.

� An electronic bulletin board was set for discussion of
these issues (but it has not been used much).

� At the DPF 1994 meeting in Albuquerque on August
2, 1994, a plenary session was held on Public Out-
reach and Education, at which four reports on these
issues were given. Later in the meeting, the POET
group met with conference attendees and had an in-
tensive discussion of proposals for future directions.

The DPF 1994 meeting was the �rst general meet-
ing at which a plenary session was devoted to outreach
and education in high-energy physics. Despite the late
hour of the session (4:30-6:00 PM) half of the attendees
remained for the entire session. The moderator of the ses-
sion was Geo�rey West (LANL). The speakers included:
Malcolm Browne (Pulitzer-Prize-winning writer for the
New York Times) on \High Energy vs. Low Education:
A National Challenge," Julia Thompson (Pittsburgh) on
\Outreach to Women and Minorities," Ernest Malamud
(SciTech and Fermilab) on \Using Science Centers to Ex-
pose the public to the Microworld."

A general them of the many comments we have re-
ceived is the need to convey the excitement of physics
| not just the big discoveries but the controversies too.
There seems to be a consensus that we need to �nd means
to recognize and reward outreach and education activi-
ties by physicists. The holding of a plenary session at a
major conference was a good �rst step. A list of possible
proposals for future action is given in Appendix B.

In the following sections, we shall briey review se-
lected activities and proposals concerning general lay au-
diences, students, the government, the news media, etc.
Of particular interest are the use of the World-Wide Web,
the creation of a catalog, and activities by collaborations.
We are also working on activities targeted on underrep-
resented groups in HEP, and on enhancing the o�erings
at science museums.

4.2 Reaching Lay Audiences

Many people have told us about their talks and classes
for lay audiences. In a later section the resources that
are available to people interested in presentations to any
non-technical audience will be discussed. There are a
variety of books available to the public about Particle
Physics topics. There have been suggestions that some-
one should produce a large-size \co�ee table" photo book
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showing some of the detectors, accelerators, events, and
even people of high-energy Physics.

Two recent books brought to our attention were:
Cindy Schwarz's A Tour of the Subatomic Zoo, which
was written for the interested layperson/ undergradu-
ate/ high school teacher or student. It assumes no prior
physics background and can serve as an introduction to
the basics. It was published by AIP. Lawrence Krauss'
Fear of Physics, tries to reach out to a broad popular au-
dience, in order to explain what physicists are interested
in and why.

The Florida State University Physics Department
has been producing mall exhibits for a number of years
and report that they are quite popular. CERN has set
up its own science museum, MICROCOSM, and has now
built a separate building for it. They say its purpose is
\to let the public see the research work carried out by
the physicists in their quest to understand the laws of
Nature." The number of visitors has remained consis-
tently very high.

4.2.1 News Media

In connection with the announcement of the initial top
quark candidates, Fermilab carried out an excellent pro-
gram to inform the news media about the physics and
the experiments in a manner that allowed the media to
report the news accurately. They put together a sub-
stantial package of information well-suited for the target
audience. They had excellent results in getting good cov-
erage in many media outlets throughout the country.

We do not always have big news to report. How-
ever, many people have reported success at getting media
coverage for aspects of their experiments. Some sample
comments:

\We had a press conference when we did the last
touches on the experimental hardware...

It works, but takes a lot of work and courage...

We were on the evening news. One key point was
good contact to the public relations o�ce. One has
to be extremely careful about the scope of their press
release...

I think a press conference after the publication of
key result or a press conference when an experiment
takes �rst data is the best approach."

One comment was \It is often easy to interest jour-
nalists in (well-de�ned) stories, but it needs a signi�cant
e�ort to establish the `networking' links to them." Some
thought should be given on how to do this.

A common problem felt by many physicists \is the
NEGATIVE peer pressure to go public." The culture of
our �eld has equated talking to the press about one's re-
search to \publishing in the New York Times." Clearly
one should continue to publish in the standard journals,

but in the world we now live in, we are obligated to com-
municate our results, our conclusions, and the bene�ts
of our work to a broad audience. Physicists should be
encouraged to describe what we are doing and why. We
are excited by the theories and experiments of our �eld,
and we should not be ashamed to share that excitement.
These lessons have not been lost on the astrophysicists;
their stories appear weekly in the press (even the less-
glamorous stories).

A number of people at Fermilab have proposed a
national meeting of science writers and physicists to dis-
cuss the reporting of science. Clearly many of us feel
that both the quantity and quality of reporting about
particle physics are not adequate. It is a di�cult sub-
ject about which many writers may feel insecure. Such
a meeting might not only help break down some these
barriers, but would help foster contacts between writers
and physicists.

4.2.2 Radio, TV, and Cable TV

In general it is di�cult to present science on television be-
cause of the cost. However, Bernice Durand (Wisconsin)
teaches modern physics for nonscientists very successfully
on Madison area cable TV where watchers know her as
the \physics lady."

PBS has recently begun a new television series called
the Magic School Bus. Several people has asked whether
the producers could be interested in an episode on Parti-
cle Physics. It is a fully animated children's educational
series, featuring a teacher named Ms. Frizzle (played
by Lily Tomlin), who takes her students on a magically
powered bus for scienti�c �eld trips into the human body,
around the solar system, or back to the time of dinosaurs.
\Children's interest in science starts to erode in the el-
ementary grades," project organizers say. The Magic

School Bus project is designed to keep children's curiosity
alive.

We note that other sciences seem to be featured in
60-second science pro�les on the radio | why not HEP?

4.2.3 Government

It is generally agreed that our �eld could do a better job
of informing Washington o�cials about what we do and
why we do it, about the bene�ts of our research, and
about the excitement of particle physics. Other areas of
physics participate in APS' congressional visits programs
much more than we do. Many Members of Congress and
their aides have never seen an HEP physicist and are
happy for the opportunity. The recent Drell Panel report
had a signi�cant impact, in part because of signi�cant
followup in Washington by members of the panel and
others.

It has been suggested that the DPF should sponsor
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occasional Congressional Fellows similar to those from
the APS and AAAS. The cost is about $50,000 each in
salary, moving expenses, etc. Unfortunately it is doubt-
ful that the DPF can a�ord this. However, one should
not underestimate the impact of Congressional Fellows,
who are often regarded by lay congressional sta�ers as
\gurus" on science issues. Unfortunately these fellows
have rarely been from our �eld, and in fact, they have
even campaigned against our interests. It has been sug-
gested that the DPF should simply push to end APS's
program, which we pay for and which some believe may
have done more harm than good with respect to HEP. In
no sense do they represent our �eld, nor is it clear that we
get the best quali�ed people to accept such positions. A
more positive view would hold that DPF should identify
and recruit better quali�ed fellows.

A former Congressional aide has suggested that we
would bene�t more directly by sponsoring quarterly re-
ceptions for Members and aides (from the House and Sen-
ate) at which leading �gures in HEP would discuss HEP
physics issues and developments. He estimated that these
evening receptions would typically attract 15-20 people
(assuming food was provided), and felt that such num-
bers were well worthwhile. This is already done by other
�elds including chemistry and biological sciences.

4.2.4 Science Community

One of the lessons of the SSC debacle is that we could
bene�t from better relations with the rest of the science
community. A British correspondent reported that parti-
cle physicists have made great strides in improving their
relations with other communities in Britain, and that it
has greatly bene�tted them.

A proposal has been made to hold meetings in
Washington on the bene�ts of basic research for Amer-
ica, cosponsoring it with biologists, chemists, medical
researchers, geologists, astronomers, etc. Leading re-
searchers from each �eld would speak about the impor-
tance of basic research. Reporters would be invited to
attend. Later, participants in the meeting could visit
the Capitol to relate this message to whatever commit-
tees or individuals are interested. The purpose of such
meetings would be general and not to promote any par-
ticular projects. They would serve the dual purpose of
reaching out to these other �elds and explaining to the
public the value of basic research.

4.2.5 Documenting the Value of Basic Research in HEP

A number of people have urged a new e�ort to docu-
ment the impact of basic research in areas ranging from
education to technology transfer to medical bene�ts to
economic impact. One suggestion is to trace the history

of particular technologies. We have not received any spe-
ci�c proposals on how to coordinate this.

4.2.6 College Students

A recurrent theme from many respondents is that there
are enormous numbers of young people taking introduc-
tory physics courses in our own universities and that we
are wasting a tremendous opportunity by not turning
them on to physics and basic research as much as possi-
ble. These people will be the congressional aides, opinion
leaders, etc. in a few years.

Others have proposed that we should spend more
time giving talks at neighboring colleges.

4.2.7 Teachers and School Children

Many physicists are currently active in bringing parti-
cle physics to high school students. This can be done
through presentations, workshops, open houses, the cre-
ation of materials, etc. The national laboratories all have
such programs which I will discuss later. One very active
national group is the Contemporary Physics Education
Project (CPEP) which consists of teachers,educators,
and physicists (among the physicists are M. Barnett,
R. Cahn, G. Goldhaber, H. Quinn, M. Riordan, C.
Schwarz). This group has created the \wall chart" on
Fundamental Particles and Interactions (in three sizes)
and distributed more than 100,000 copies of it. It also has
very popular color software for high school/college stu-
dents in both Mac and PC versions. Packets of classroom
activities about particle physics have been mailed to ev-
ery high school physics teacher in the US, and a a book
on the subject of particle physics, detectors, accelerators,
and astrophysics is nearing completion. CPEP conducts
many workshops for teachers on how to use CPEP mate-
rials to teach particle physics. CPEP has been featured
in Science, Physics Teacher, and even on the BBC World
Service.

The American Chemical Society together with AIP
periodically publishes booklets for students with car-
toons, etc. The April 1993 issue was on particle acceler-
ators. The book published by Cindy Schwarz with AIP
(described earlier) is intended for high school students.

A popular suggestion has been the idea of creating a
catalog of resources, materials, workshops, etc. on parti-
cle physics. This would be made available (for free) not
only to teachers but to physicists to aid and stimulate
them in joining education/outreach e�orts. The cata-
log would be available both in printed form and on the
World-Wide Web. Some people propose mailing it to all
high school teachers, but others feel that would not be
useful.

A number of people are currently making presenta-
tions and giving workshops at teachers meetings such as
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the American Association of Physics Teachers (AAPT)
and the National Science Teachers Association (NSTA).
These organizations have national, regional, and state
meetings. Those involved in these presentations �nd
them well received and advocate that more people do
it.

Another proposal is that we set up a national refer-
ral service (via telephone and e-mail) that would direct
high school and college teachers with HEP questions to
physicists who are willing to answer questions. The idea
would be to refer the teachers to physicists in or near
their own state. They might call a number such as 1-
800-PARTICLE (extra digits are ignored). This service
may also provide a list of speakers.

Finally, physicists can and do work together with lo-
cal school districts and state agencies. In addition, there
are university, college, high school alliance programs (or-
ganized via the APS).

4.3 Resources Available to Physicists

Many of the national laboratories such as Fermilab,
SLAC, Brookhaven, and CEBAF have substantial educa-
tion departments that sponsor workshops and programs
for both students and teachers, and material develop-
ment. They are anxious for the involvement of additional
physicists.

Fermilab opened the Leon M. Lederman Science Ed-
ucation Center in September 1992 in a dedicated build-
ing with many exhibits. They have 45 precollege pro-
grams serving over 40,000 teachers and 8,000 teachers
per year, as well as many college programs. They spon-
sor workshops for Latin American countries and create
Spanish versions of instructional materials. Physicists
are involved in Fermilab programs as research mentors,
seminar speakers, role models, question & answer ses-
sions with school children, consultants on science content,
hands-on-science in the classroom, museum volunteers,
and SBIR proposals. Programs at CEBAF emphasize
\Teach science by doing science."

Existing materials include transparencies, slides,
comics, software, etc. These will be included in the cata-
log discussed above in the section on teachers and school
children. The public relations sta� at laboratories and
universities often have resources available for physicists.

We should continue to report on outreach/education
at DPF meetings to inform physicists about resources
and ongoing activities. Many have suggested that we
should work through the DPF and other organizations.
We can also communicate about these activities via In-
ternet bulletin boards and newsgroups.

4.4 Using the Information Superhighway

More and more public schools are gaining access to the
Internet. One suggestion is that the labs should set up
�les from which events pictures, detector designs, accel-
erator pictures, etc. can be obtained by anonymous ftp.
These should be appropriately annotated.

The World-Wide Web (WWW) presents tremendous
opportunities as use is growing by 300 percent a year.
Major news media are searching the Web for stories,
among them the New York Times. Even the sheri� of
Tulsa, Oklahoma has listed Tulsa's most wanted crimi-
nals on the Web

An example of the impact of WWW can be seen in
the interest generated by LBL's \Whole Frog" link-up,
with which users can examine many three-dimensional
images of the frog with or without skin, from any angle.
Di�erent organs can also be seen separately. In half a
year 160,000 users from 56 countries have connected to
it: (http:
//george.lbl.gov/ITG.hm.pg.docs/dissect/info.html).

Other organizations are already well underway in ex-
ploiting the Web for educational purposes. As a promi-
nent example, CERN organized a major WWW Work-
shop on Teaching and Learning with the Web in May
1994. They had speakers and participants from through-
out Europe but few from the US.

NASA has placed on WWW tremendous numbers of
images from the Hubble Space telescope and elsewhere
including pictures of supernova, comets, galaxies, plan-
ets, etc. These are annotated and sometimes very useful
for education. There are also a variety of animations. A
prime focus of NASA pages is always on hot and current
topics. They have coordinated the e�orts of their many
di�erent labs and facilities.

Fermilab has made great strides in making a ma-
jor presence on the Web with some excellent educational
pages and a coherent, organized approach. They cover
the physics, the detectors, the accelerators, the bene�ts,
and more. I suggest you look at it.

Clearly HEP (like NASA) should have a coordinated
approach to the Web with a single homepage for the pub-
lic that points to the labs and other relevant sites. This
e�ort may require a meeting of the interested groups.
This page should contain short items summarizing the
current excitement and controversies in particle physics
and point to lab and university homepages for more in-
formation.

Physicists may also need to make some e�ort to aid
schools and libraries getting onto WWW. Many are al-
ready on the Web (even some elementary schools classes
have their own pages), but most are not.

Other suggested approaches are to create multime-
dia CD-ROM programs about particle physics or even
Nintendo-type games.
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The AIP has an e-mail news service on physics edu-
cation. It summarizes information on resources, national
initiatives, outreach programs, grants, publications, etc.
To subscribe to AIP's PEN, send an e-mail message to
listserv@aip.org . Leave the \Subject" line blank. In
the body of the message, enter the following command:
<add pen>.

4.5 Outreach by Experimental Collaborations

An interesting suggestion is that experimental collabo-
rations should be creating WWW and ordinary printed
materials about their experiment. These should describe
the physics motivations of their experiment and explain
how the experiment might accomplish these goals. There
are people who believe that any experimental collabo-
ration that cannot explain these basic concepts to the
public should not be funded.

Several people have suggested that experimental col-
laborations can do much more. A very interesting pro-
posal is one under which traditionally non-research col-
leges (and possibly high schools) could become \a�l-
iates" of experimental collaborations. Arrangements
would be made whereby they would \participate" in re-
search activities. Their work might involve a small scale
hardware study (table top) or a simulation study. They
would need computer time or the loan of some small
hardware system for a few months. An incentive for these
schools would be very important: some degree of recog-
nition of being part of the experiment. The institution
names might be listed on scienti�c papers under the ban-
ner \educational institutions." One possibility suggested
for a college senior lab experiment would be to do some
data analysis and event reconstruction for particles such
as Z, W , and top, using CDF or D� data. Clearly it
would take a signi�cant amount of development work for
this to be feasible, but once such educational material is
developed, it could be distributed to other colleges. Later
it might even be distributed to high-level high schools as
a test.

Astrophysicists have already developed such a pro-
gram, and it has been very successful. It is called \Hands
on Universe." The organizers feel it gives high school
teachers and their students the opportunity to become
collaborators on real scienti�c research. The program
provides them with access to professional grade tele-
scopes, analytical tools and the training to use them. It
is currently delivered to high schools across the United
States. Students can request telescope time to obtain
images of the moon, planets, galaxies, or supernovae.

The program recently made national news (ABC
Nightly News, Associated Press, etc.) when two 17-year-
old juniors at a Pennsylvania high school while searching
for a galaxy photographed a supernova (1994I). While
they did not, of course, recognize this, their photograph

was the earliest one taken and therefore quite valuable.
Both the publicity for science and the impact on young
people were also valuable.

4.6 Summary

There is no doubt that there are some exciting things
happening in high-energy physics outreach and educa-
tion, carried out by educators and by physicists. How-
ever, the reality is that extremely few physicists spend
any time at all on these e�orts. They heartily endorse
these programs, but �nd that they lack either the time
or the inclination to join in.

Perhaps, as we hope, attitudes are changing, since it
is important to show by our actions that we value public
awareness. We should make communication a priority
and reward it. We need a mechanism to make this hap-
pen, and motivation for people to do it.

Appendix A: Questions on Governance

During the spring of 1994, the HEP community was en-
couraged to express its views on the following issues, re-
sponding to the Working Group by letter or e-mail.

� The only formal mechanism for advising the fed-
eral government is the HEPAP organization. Does
HEPAP work e�ectively? If \yes", why. If \no",
why not?

� What additional mechanisms do you think should be
considered by DPF to more adequately plan for the
future of HEP?

� Should structured consultative mechanisms be cre-
ated between HEP and Congress as a whole or in
part, NSF, DoE, OSTP?

� How should the support levels be optimized between
university and national laboratory programs, domes-
tic and o�shore experiments, etc., and unnecessary
duplication be avoided.

� Should interface subjects such as nuclear physics, as-
trophysics, etc., have separate, identi�able mecha-
nisms for consultation with the government?

� Should HEP seek a structured public education role?
If so, how broad should such an activity be and how
should it be organized?

Appendix B: Proposals for Outreach Activities

DPF94 Conference participants who attended the POET
meeting seemed especially interested in the following pro-
posals:

� Create a catalog of HEP resources (materials, work-
shops, etc.) for teachers and for physicists. It would
be printed and on the World-Wide Web.
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� Together with basic researchers from other �elds, or-
ganize a meeting in Washington on the impact and
importance of basic research.

� Organize a uni�ed approach to presenting Parti-
cle Physics on the World-Wide Web, presenting the
highlights and controversies of our �eld.

� Begin a program of educational a�liates of experi-
mental collaborations who would perform specially
designed analysis or experiments.

� Find means to better informWashington sta� and of-
�cials about HEP (quarterly receptions at the Capi-
tol, congressional fellows, etc.).

� Organize a national science writers meeting with
physicists.

� Encourage more HEP participation in science mu-
seum programs and �nd means to present our sub-
ject in museum-type settings.

For these and other e�orts to succeed, the DPF needs
to give them some priority and provide vital organiza-
tional support. Moral support is welcome, but if we wish
for outreach and education activities to progress, mean-
ingful action by the DPF would be more bene�cial.
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