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Physics Information Exchange—

A Communication Experiment

THE PHYSICS INFORMATION EXCHANGE (PIE) is a pro-
gram, currently under active discussion, that aims
at improving communications within high-energy
theoretical physics. The program was proposed in
September 1965 by Charles Gottschalk of the tech-
nical information division of the US Atomic Energy
Commission, and I like to believe that an article
of mine in pHYsICs TopAY (“‘Private and Public Com-
munications in Physics,” March 1965) might have
in part stimulated the proposal. The idea is by
no means new, however; it has been tossed around
among active researchers in high-energy physics for
many years.

In fields of physics where developments occur
fast and a large number of people are involved in
research, it has been found necessary and useful to
communicate through preliminary reports of re-
search results. Such reports, duplicated rapidly and
sent to other workers in the field, are often called
preprints, and the word “preprint” in this article
will have the common present-day meaning: it de-
notes any duplicated scientific communication,
whether intended for publication in that form or
not. Although this usage is somewhat misleading,
I know of no other concise expression that would
universally convey the same meaning.

Preprints provide speed, selectivity

The preprint has grown out of the age-old custom
among scientists of writing letters and other in-
formal communications, many mementoes of which
can be seen in museums, on the walls of physics-
department corridors and in the archives of the
American Institute of Physics. Preprints have never
been, and are not intended to be, substitutes for
journal articles. The latter are often more care-
fully prepared, usually refereed, reach a wider
audience (including scientists in different although
related fields) and constitute a permanent record of
research results. The main advantage of the pre-
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print is speed. The four, six or even twelve months
that elapse before the report of a finished piece
of research appears in a journal is in some fields
an intolerably long delay.

Another advantage of the preprint is selectivity
in distribution: in principle at least, it reaches those
and only those who are interested in its content.
This advantage is very important in an age of in-
formation explosion.

Preprints have congenital disadvantages like any
other means of informal communication (confer-
ence lectures and proceedings, records of special
seminars and summer schools, working discussion
sessions, etc.). By definition preprints are unre-
fereed; in fact their purpose is precisely to invite
comment, discussion and criticism by the specialist
community. Thus they are more likely to contain
errors. They also enhance an atmosphere of urgen-
cy and hence may stimulate preliminary reports on
work that has not been fully digested. These char-
acteristics, it seems to me, are unavoidable by-prod:
ucts of scientific discussion, whether oral or on
paper. To some extent one can count on the re-
searcher’s self-interest to regulate this problem be-
cause his reputability will suffer if he is found
consistently wrong.

As practiced in physics, communication through
preprints has also had various ills in the practical
sense. Preprint mailing lists are maintained by each
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research center (and in some cases by each author).
These lists are usually not kept current. Names
are added from time to time, but they are seldom
deleted. Little effort is made to check whether
duplications occur on the list, or whether several
persons at one institution might be able to share
copies of preprints. There is a tendency by some
persons to include on their mailing lists all the
great names in physics, whether or not the phys-
icists concerned are actually interested in the par-
ticular research. On the other hand young scien-
tists, workers at small institutions and researchers
in less developed countries, who may need pre-
prints most, are often omitted from the lists.

In summary, the present system of administering
preprints is costly, time-consuming and haphaz-
ard, and its cambersomeness increases by the day.

The aim of the PIE proposal has been to remedy
these practical defects of the preprint system. The
proposal is based in part on a similar program in

use among biologists, which has been operating suc-
cessfully for the past four years. For the time being
the PIE program would apply only to theoretical
high-energy physics. It could later be extended to
other fields in which rapid growth and large num-
bers of researchers stimulate the use of preprints.

How PIE would operate

Operation of PIE would be as follows:

Researchers in theoretical high-energy physics
throughout the world could qualify for member-
ship.

Members would be asked to form local preprint
libraries in which a small number of researchers
with common interests could share single copies.
(The number of such preprint libraries that would
be established all over the world is estimated to be
about 300.)

As a member researcher completed a new paper
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the Information Exchange Groups—IEG) differs
radically in scope and quality from PIE: (a) There
are several IEG groups, each dealing with a very
narrow specialty—mot one huge group covering a
broad area of biology. (b) Each IEG group consists
of individual biologists, not of groups operating
through a library. (¢) The oldest IEG group (Oxi-
dative Phosphorylation and Terminal Electron
Transport) started with 32 individuals five years
ago and grew to 600 in five years. The total number
of documents sent through this group was 14 the
first year and 500 all together in five years, not
one or two hundred a month.

The claim that PIE would cut costs of preprint
production and distribution seems specious. The
general experience with currently existing “pre-
print libraries” has been that authors do not use
them to replace their individual distribution lists,
€ven for physicists at the same institutions as the
libraries. The authors merely add the libraries to
their personal distribution lists. With the flood of
documents involved in PIE, the desirability of
‘Maintaining individual distribution lists, would, if
anything, be enhanced.

- I cannot believe that present preprint distribu-
tion patterns involve greater cost to the US gov-
‘mment than the cost of distributing to the entire

world physics community the entire world output
of high-energy theoretical preprints (plus rejects,
comments, reports, etc.). If that were the case, the
situation would be scandalous.

Actually, to argue about relative costs serves no
usetul purpose because if PIE were deemed a
valuable service to the physics-research community,
the money to finance it would be found. However,
I believe that PIE would be a great disservice.

Orderly communication essential

In a recent article in PHYsics Topav* I discussed
the difference between document collections and
scientific journals and stated what I believe to be
the essence of scientific journal publication: the
orderly communication of scientific information.
I discussed the role of the refereeing system in this
orderly communication and stressed the fact that
the refereeing contribution lies far less in the yes-
or-no decision on publishability than in the service
rendered by improving the papers ultimately pub-
lished—through the elimination of flaws that would
bother readers other than the referee (for exam-
ple misleading claims, omitted details, ambiguous
statements, minor errors in argument, overlooked
pertinent references, unrealized implicit assump-
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(or informal communication containing a reac-
tion, criticism, review or rebuttal to another mem-
ber's communication) he would send one good
copy to the central PIE office.

PIE would reproduce the communication and
mail one copy to each of the “preprint libraries.”
Copies presumably would be mailed to members
within a week of the date the paper was received
by PIE.

There would be no charge to members for ma-
terial distributed by PIE.

PIE, of course, would assume no responsibility
for the papers it distributed. The authors them-
selves would continue to be responsible for satis-
fying any requirements their local institutions
might have in connection with the release of pre-
prints.

There is no reason to believe that the status of
papers distributed through PIE would not be the
same as the status of preprints presently distributed.

For example, PIE would insist that references o
such papers in bibliographic citations continue to

describe them as “personal communication,” “pri-
vate communication,” “unpublished” or “to be pub-
lished” as the case may be. As a result, whenever
a question of priority arose, any research ﬁndings
communicated through PIE would have the same
credit as preprints today.

To facilitate this equal status it has been sug-
gested that the outside appearance of preprints
processed through PIE be indistinguishable from
present-day preprints (except for the use of uniform
paper). No number, date, cover or other means of
identification would appear on the preprints ex-
cept what the author or his institution had chosen
to put on the original copy. It has not been de-
cided definitely whether preprints should be han-
dled this way, or whether a simple serial number
on PIE documents might aid in referring to them
without altering their status.
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tions, obscurity and discursiveness). The result is
an article that is easier and quicker to read in
detail and to understand and use (or even to
decide not to use) and one that is more reliable
than the original preprint. It is this filtering pro-
cedure that makes for the orderliness of communi-
cation through scientific journal publication.
Orderliness of communication—not orderliness
of archival burial—is what we should be seeking.
Impersonal preprint and document distribution
(whether through PIE or some of the present abuses
of the preprint system) amounts to sending “do-
it-yourself kits"—asking every recipient to waste
his time fretting over details that refereeing and
editing would have cleared up, reading discursive
and nonoriginal material only to decide it was not
worth reading, swallowing and propagating mis-
leading claims, and so forth. To the extent that
PIE would be “successful” (that is, would preémpt
the role of communication and relegate the journ-
als to being archival depositories) the value of the
referee’s careful evaluation in improving a paper
would be reduced because the final product would
not be extensively read. Under such circumstances
most of the referees, who are themselves busy
research scientists, would content themselves with
yes-or-no judgments and far less detailed criticisms.

And they would be far more cavalier about accept-
ance, especially with obstinate authors, because it
really would not be worth the fuss. The journals
would have only a secondary role in the scheme
of physics communication.

To argue that one can remove controls on phys-
ics-research communication and rely on the re
searcher’s self-interest is like arguing that one can
replace government with anarchy because it is to
the people’s self-interest to behave properly. As I
indicated in my earlier article,* we are dealing
with a large group of physicists, and all the pres-
sures of the day (competition, impatience to get
on to new activities, other demands on the phys-
icist’s time and the publish-or-perish syndrome) act
toward proliferation in document production.

Confusing references

One of the great annoyances to the referees, editors
and readers of physics journals today is the SUb_'
stantial number of references to ‘“preprints” o
other unpublished reports. Such references ar€
often difficult to track down and retrieve, The con-
fusion and irritation is increased when (as is often
the case) the offending references are found to

have been published in the regular physics lite}‘ﬂ--
in-

ture before the author corrected the galleys or,




Improvements offered by PIE
PIE would have many advantages over the present
system of preprint distribution:

® It would guarantee a uniform and rapid dis-
tribution of preprints.

® It would cut the overall cost of preprint pro-
duction and distribution considerably because (a)
the mailing list would consist only of preprint
libraries whose number would be less than the
number of names on many present mailing lists; (b)
it would be more economical to maintain only one
list of permanent preprint libraries than hundreds
of lists containing names of individuals constantly
on the move; (c) a large centralized duplicating
facility could operate more efficiently than many
small facilities; (d) since PIE would receive several
papers a day, it could mail papers in batches
and save on postage.

® PIE would relieve scientists as well as depart-
mental clerical help of burdensome chores.

® It would constitute a significant step in closing
the present gap between physicists who have the
good f[ortune to work in large research centers in
scientifically advanced countries and physicists in
small institutions or in less developed countries.
Thus PIE would help to relieve the de facto and
psychological handicap that burdens a researcher
away from the main centers of physics.

® It would enhance discussion of methods, tech-
niques and results prior to publication, thereby
helping journal editors to maintain a standard of
excellence in formal publications.

Because the circulation of preprints would not
be a substitute for journal publication, members of
PIE would be encouraged to submit for formal
publication any communications they judged to be
appropriate and well enough crystallized.

The operation of the PIE central office would at
first involve a very modest clerical effort. It has
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deed, long before the author submitted the paper.
This fact forces libraries to keep preprints and re-
ports indefinitely or to scrounge copies of reports
that are no longer readily available.

The problem would be greatly exacerbated by
the proposed PIE system. Since PIE distribution
would be so wide as to constitute effective publica-
tion, the number of such references would increase.
The confusion, even in the regular physics litera-
ture, would be reduced by giving each PIE docu-
ment an accession number and allowing reference
to it by that number instead of tantalizing the
reader by the untraceable euphemism “private com-
munication.” But then, of course, the need for li-
braries to keep PIE documents on file would be-
come even greater, and PIE would constitute pub-
lication even by its proponents’ definition.

.Given the proposed wide, formal PIE distribu-
tion, what would happen if a physicist chose to
Ignore (or pretended to ignore) the “unpublished”
PIE documents and submitted for publication a
manuscript that duplicated in whole or in part
material distributed under PIE? Would the journal
editors and their referees object, or would they
maintain the current journal policy that “we do
1ot hold authors responsible for knowing about as-
ﬁt‘-unpublished work’? Who would have priority?

To be sure, such problems arise now under some
of the current abuses of the preprint system, but
they would be multiplied many times by PIE. I
do not believe that physics journals could maintain
the fiction of an unpublished (and unreferrable)
PIE. Nor can I see how they could justify exempt-
ing PIE from their general policy of not publish-
ing papers that have been published elsewhere.
To claim, as Moravcsik does, that the four, six
or even twelve months that elapse before a finished
piece of research appears in a journal is in some
fields an intolerably long delay, which can be over-
come by PIE, ignores the existence of the letters
journals intended to provide fast distribution of
worthwhile and urgent material. It is unrealistic to
expect that PIE would not adversely affect the
communication value of the letters journals.

Suggestions for improvement

In my earlier PHYSICS TODAY article I discussed the
problems presented by the rapid growth of the reg-
ular journals, even with the controls imposed in
the interest of orderly publication. I indicated some
of the things the American Physical Society and
the American Institute of Physics are doing to
meet those problems. Can anything further be
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been recommended that an advisory body of high-
energy physicists be established to review member-
ship and evaluate the operation from time to time
1o see whether the objectives of PIE are being met.
To initiate PIE I have agreed to serve as ad hoc
chairman of the advisory group, pending forma-
tion of such a group [rom the membership.

One of the important characteristics of PIE is
that it would involve essentially no capital invest-
ment, permanent overhead or new personnel. (The
duplication of preprints is planned on machines
already in use by AEC.) For this reason it is pro-
posed that PIE operate for an experimental period
of six to twelve months, after which it could be
evaluated objectively without the pressure that is
often felt if the discontinuation of a program in-
volves loss of capital investment and dismissal of
personnel. PIE is a truly reversible experiment.

In an excellent article in the February 1966
issue of the Bulletin of the Atomic Scientists
(“On  Improving Communication among Scien-
tists”) Dean Don R. Swanson of the Uni\‘érsity of
Chicago makes it amply clear that the sole object
of improved communication services is improved
communication among those who use them. Hence
any program in this direction must be geared to
the actual communication patterns of the working
scientist. It seems evident that informal communi-
cation through preprints is such a pattern—one
that has evolved through a real need. It is now time,
as Swanson points out, to take this haphazardly
evolved pattern and bring to bear on it the po-
tential advantage of organization and planning
without damaging its assets, which have contributed
to its success in the first place. This kind of orga-
nization, and only this, is the aim of PIE. &
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done? To my mind the following suggestions offer
far more constructive possibilities than PIE for im-
proving orderly physics-research communication
and are worth consideration:

® Experiment for a year with a strict limitation
on preprint distribution. After appropriate notice
to the physics community, the journals would re-
fuse to consider for publication, on grounds of prior
Ppublication, any papers for which more than, say,
75 or 100 preprints had been distributed.

® If controls on the preprint system were deemed
desirable, it might be worth considering the set-
ting up of a document registry® to which authors
uld send preprints and other documents. The
registry would assign an accession number to each
document and would distribute a weekly list of
receipts. This concept offers a number of possibili-
ﬁés for controls: a distinction could be made be-
fween preprints (intended for publication) and oth-
er documents; the list could be classified, with in-
dex categories supplied either by authors or by
indexers; the list could indicate which preprints
?ﬂa'e available on request from authors: the acces-
sion numbers would provide a truer picture of
_ Ol‘ltles than the artificial dates one finds on many
ints; the registry could codperate with jour-
in converting preprint references in papers
ted for publication to journal references when-
€r possible (the phasing out of preprint refer-

ences could be even more effective in future com-
puterized information systems) .

® Experiment with setting up one or more
groups modeled after the biology system—small
groups interested in a narrow specialty.

Other constructive ideas may be proposed by
physicists interested in improving physics commu-
nication.

In conclusion, let the physics community experi-
ment with new ideas and techniques to improve
controls and strengthen orderly communication—

not with techniques that dilute orderly com-
munication and add confusion. Let us not make
obscurity, incompleteness, polemics, inadequate

referencing, discursiveness and irresponsibility the
norm for physics-research communication. Let us
not try to solve the problem of a leaky dike by
removing the dike. |
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