
1962). In his 1932 book, Thurso's
Landing, for example:

The learn'd astronomer
Analyzing the light of the most remote

star-swirls
Has found them—or a trick of light

deludes his prism—
All at incredible speeds fleeing outward

from ours.

Much later, in The Beginning and the
End (1963), appeared these challenging
lines:

The mathematics and physics men
Have their mythology; they work

alongside the truth,
Never touching it; their equations are

false
But the things work. Or, when gross

error appears,
They invent new ones; they drop the

theory of waves
In universal ether and imagine curved

space.
Nevertheless their equations bombed

Hiroshima.
The terrible things worked.

The poet also "Has his mythology . .."
Elsewhere in that posthumous volume,

the same theme is approached in this
way:

. .. Science and mathematics
Run parallel to reality, they symbolize

it, they squint at it.
They never touch it: consider what an

explosion
Would rock the bones of men into little

white fragments
and unsky the world

If any mind should for a moment touch
truth.

Jeffers, conversant with much of
physics and astrophysics, could not con-
sider them "human" in the sense intended
by Weisskopf. For that very reason they
attracted him.

Goethe was a masterful lord of lan-
guage, who tried to recast science in the
mold of his own mind—and basically
failed. Jeffers, in a vastly changed era,
tried to recast his thinking and myth-
making to match molds provided by
science.

H. ARTHUR KLEIN
6/23/76 Malibu. California

greater distances. Consequently, efforts
to establish contact with distant civiliza-
tions at radio frequencies between the H
and OH transitions near 1.5 GHz (May,
page 18) must consider the characteristics
of this natural and random modulation in
the development of an intelligent recep-
tion, or transmission, strategy.

For perspective, the modulation of co-
herent signals by multiple scattering has
been observed both for the ionosphere at
0.9 GHz using ATS-6 telemetry, and for
the solar corona at 2.4 GHz using Pioneer
6 telemetry. The modulation of these
two telemetry signals is strong at about 1
GHz for plasma column densities of
merely 3 X 101:l cm"2 and 3 X 1016 cm"2,
respectively, compared to the interstellar
medium, where strong modulation is ex-
pected only for column densities exceed-
ing 3 X 1019 cm"2. The difference may be
attributed both to the level of turbulence
on scale sizes that produce scattering, and
to the thickness of the medium expressed
in terms of the scale size.

Intensity modulation of the incoherent
radiation of pulsars indicates that, while
the typical coherence bandwidth grows
linearly with interstellar plasma column
density, paths exist along which the
scattering exceeds the typical values by an
order of magnitude for a given column
density. These paths will be regions of
avoidance for sub-Hz interstellar com-
munication links at 1.5 GHz.

Finally, the severe scattering that oc-
curs along our line of sight to the galactic
center4 may be sufficient to produce co-
herence bandwidth limits of many Hz due
to the Doppler broadening from large-
angle scattering. If so, sub-Hz commu-
nication with civilizations in the inner
core of our galaxy would be limited to
much higher frequencies.
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Limit on interstellar signals A referee's plea

Interstellar communication links at mi-
crowave frequencies will be limited to fi-
nite coherence bandwidths as a result of
multiple scattering by density irregular-
ities in the intervening thermal plasma.
For example, pulsar observations indicate
that multiple scattering becomes impor-
tant at 1.5 GHz for paths exceeding a few
hundred light years. The typical coher-
ence bandwidth is 2 X 10"1 Hz for this
distance, and proportionally larger for

Refereeing procedures of scientific jour-
nals are not entirely satisfactory. We
desperately need a careful study that
demonstrates what editors and referees
are supposed to do with the papers sub-
mitted by authors. My own crude anal-
ysis is the result of refereeing for eight
journals—on the average one paper every
eleven days during the last two years.

A paper submitted to a scientific jour-
nal is accepted for publication when its
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estimated merit, say S, exceeds a mini-
mum acceptable value, say Sa. Most
journals, for the guidance of authors and
referees, define S in terms of criteria such
as "impact" or "significance." Referees
are expected to evaluate the quantity S,
to guess So from familiarity with the
journal, and to pass judgment by recom-
mending acceptance or rejection. The
referee constitutes a one-man tribunal in
which he acts anonymously as the expert
witness, the prosecutor, the judge and the
jury. The system as it stands imposes too
much on a referee and demands the exe-
cution of duties beyond his natural role of
expert witness. It is not surprising that
referees often disagree on the value of a
paper, for their disagreement generally
lies in areas outside their special, field of
competence.

The variable S is a function of (at least)
two other variables, expressed most sim-
ply in the form

o = o ]O2

where Si is the "significance" of the
technical content of a paper within a
narrowly defined scientific field, and S->
is the "significance" to the journal of the
given field. The variable S-? also embra-
ces miscellania such as style and con-
formity with standards of preparation.
Such a decomposition of S is desirable to
apportion the responsibilities of a just
system of evaluation. I suggest the ref-
eree is competent to give testimony con-
cerning Si, and the evaluation of So, So,
and finally S, lie within the jurisdiction of
the editor. Scientists tend to assign high
So values to contributions in their own
narrow field and low S-> values to contri-
butions in other fields, and it is important
that referees do not evaluate So.

A reasonable judiciary procedure might
obey the following set of rules. (It is as-
sumed S\ and S2 have unity as maximum
value.)
• Author submits names of preferred
referees with notes explaining his
choices.
• Editor and advisers determine So.
They assume Si is unity and if So falls
short of So the paper is returned to au-
thor.
• Editor and advisers determine appro-
priate referees, and are not constrained by
author's choices.
• Chosen referees are contacted by phone
and informed of title and abstract. If
referee is willing, the paper is sent to
him.
• Referee studies the paper from a purely
technical point of view. His admissible
comments are limited to matters con-
cerning Si on which expert witnesses
agree. If the paper is wrong, he explains
why it is wrong. Comments on all mat-
ters in which referees might disagree are
inadmissible judgments. No referee

TIME OF FLIGHT

OPPORTUNITY
Plan, develop and implement an
experimental program in resonance and fast
neutron physics at the Los Alamos
Scientific Laboratory pulsed neutron
source.

REQUIREMENTS
Ph.D. degree in experimental nuclear
physics with a strong background in neutron
physics experimental techniques
emphasizing time-of-flight measurements.

Experience using a white neutron source
and CAMAC-based data acquisition systems
desirable.

Ability to work independently and lead a
team effort required.

Please send complete application or
request application from:

R. Lynn Wilson, Recruiting Director
Division—77-D

Los Alamos Scientific Laboratory
P. 0. Box 1663
Los Alamos. New Mexico 8754S

AN AFFIRMATIVE ACTION/

EQUAL OPPORTUNITY EMPLOYER

U S CITIZENSHIP REQUIRED

los
) alamos
1 SCIENTIFIC LABORATORY

OF THE UNIVERSITY Of CALIFORNIA

MEASURE IT ANYWHERE
To 60 MHz with the FM-7.

NLS proudly announces a NEW Frequency Meter.

$195With Rechargeable
Batteries & Charger Unit
Features Include:
• Portable, ba t te ry operated for measurement
anywhere! • 10 Hz to 60 MHz input with LED 7-
digit resolution. • High sensitivity; 30mV-50Hz
to 30 MHz (100 mV - 10 Hz to 60 MHz). • Input
overload protection. • Small, only 1. 9"Hx2.7"W
x4"D. • High stability internal time base. • For
field application, servicing or production testing.
See your local distributor!

Distributor inquiries invited.

Non-Linear Systems, Inc.
Originator of the digital voltmeter.
B o* N- D e l M a f . Calllornla 92014
Telephone (714) 7551134 TWX 910-3221132

Circle No. 59 on Reader Service Card



DANFYSIK
DANFYSIK

WE SPEAK YOUR LANGUAGE
(Especially when the conversation
is high technology physics)

With 14 years of experience responding
to the specialized needs of the physics
community, DANFYSIK looks forward
to serving you with its many sk i l l s .
What is special to others is standard
for us. We're unique!

Positive Heavy Ion Sources
+ Negative Heavy Ion Sources
+ Magnets and Quadrupoles
+ Heavy Ion Accelerators
+ High Voltage Power Supplies
+ Isotope Separators
+ Computer Interface System

for Accelerator Control
+ Custom Designed Systems

= PHYSICS

Contact our exclusive North
American Representative

PEABODY SCIENTIFIC
PO BOX POO9 PEABODY. MASSACHUSETTS O1 96O

TELEPHONE (61 7} S3S-O444

Booth # 427, Physics Show

Circle No. 60 on Reader Service Card

NEW
Amperex
catalog
can help you
choose the right
photomultipliertube.

It's yours for the asking . . . 18
beautifully illustrated pages, in full
color, of easy-to-use data on the entire
line of Amperex photomultiplier tubes
for applications ranging from Cerenkov
detection to pollution-control-instru-
mentation, by way of gamma cameras
and laser systems... many new types
including some state-of-the-art de-
vices, 2-, 3-, and 5-inch high stability/
high resolution tubes... plus our well-
known high quantum efficiency/high
speed types.

For your free copy, write or phone:
Product Manager, Scientific Products,
Amperex Electronic Corporation,
Hicksville Division, Hicksville, New
York 11802. Telephone: 516-931-6200.

Amperex
A NORTH AMERICAN PHILIPS COMPANY

letters

recommends rejection or acceptance of
any paper.
• Editor and advisers determine S and
decide whether or not to publish.

I believe editors of scientific journals
must play a more active role in the refer-
eeing process and not hide behind anon-
ymous overburdened referees. Editors
must have larger scientifically trained
staffs (retired scientists?) and their ad-
visers (adjudicators?) must devote about
as much time as a referee in the study and
evaluation of a paper.

Our present system of refereeing is in
dire need of reform; authors are impotent,
but referees are not. In the name of jus-
tice, referees arise!

E. R. HARRISON
National Radio Astronomy Observatory

5/27/76 Green Bank, W. Va.

No personal data on resumes

I wish to suggest an amendment to Ray-
mond W. Sears's useful guidelines for
preparing an effective resume. My
suggestion is that personal data should
not appear unless specifically requested
by the prospective employer.

Information on a job candidate's mar-
ital status, religion, hobbies, national or-
igin, and so on can be the source of biased
judgments leading to discrimination too
subtle for control by legislation. Al-
though unfavorable reactions to personal
data may never be voiced in a selection
committee, negative feelings about non-
scientific credentials act insidiously
against a candidate.

It would appear that all candidates are
more likely to be considered on their
professional merits if extraneous data do
not enter the picture. Of course, facts
about candidates' personal lives will often
be known anyway to those making the
selection, but at least some benefit would
accrue if those facts were treated as too
irrelevant to appear on a resume.

BEATRICE M. TINSLEY
Yale University

6/3/76 New Haven, Connecticut

Corrections

September, page 31—Title of book re-
ferred to in reference 8 should be Corro-
sion Inhibitors instead of Corrosion In-
hibition.

November 1976, page 103—The 7976-
7977 Graduate Programs in Physics As-
tronomy and Related Fields book is
available at a prepaid cost of $7.50 to
members of AlP-member societies, not
$5, as stated. •
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