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Detection of gravity waves challenged
PHYSICS TODAY has published two long
and informative articles on gravita-
tional radiation.1-2 Both articles fairly
credit Joseph Weber for his pioneering
analysis of the prospects for detection
of gravitational radiation, and for the
design and construction of detectors of
gravity waves.

Your readers are probably unaware of
the present situation, which I summa-
rized in a paper presented at the "Fifth
Cambridge Conference on Relativity"
(CCR-5).3 My paper concluded "that
the Maryland group has published no
credible evidence at all for their claim
of detection of gravitational radiation."

I discussed Weber's experiment from
two points of view:
• Can anything other than gravita-
tional radiation have produced his de-
layed-coincidence plots, and
• Could gravity waves themselves have
produced his delayed-coincidence
plots?

With respect to the first point, David
Douglass (CCR-5) discussed the details
of the computer-programming error he
had discovered in the latest and most
persuasive data published4 by the
Maryland Group. The details of this
error were communicated in a letter by
Douglass to Weber, 14 September 1973,
and the Maryland Group found and
corrected the error within a week. The
nature of the error is such that any
above-threshold event in antenna A
that occurred in the last or the first
0.1-sec time bin of a 1000-bin record is
erroneously taken by the computer pro-
gram as in coincidence with the next
above-threshold event in channel B,
and is ascribed the time of the latter
event. Douglass showed that in a four-
day tape available to him and included
in the data of reference 4, nearly all of
the so-called "real" coincidences of 1-5
June (within the 22 April to 5 June 1973
data) were created individually by this
single programming error. Thus not
only some phenomenon besides gravity
waves could, but in fact did cause the
zero-delay excess coincidence rate of
figure 1.

With respect to the second point, fig-
ure 1 shows the "real" coincidences con-
fined to a single 0.1-sec bin in the time-
delay histogram. James L. Levine and
I observed that the Maryland Group
used a 1.6-Hz bandwidth "two-stage
Butterworth filter."4 We suspected
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that mechanical excitations of the an-
tenna (whether caused by gravity waves
or not) as a consequence of the 1.6-Hz
bandwidth would not produce coinci-
dent events limited to a single 0.1-sec
time bin. Levine has simulated the
Maryland apparatus and computer al-
gorithms to the best of the information
available in reference 4 and has shown
that the time-delay histogram for coin-
cident pulses giving each antenna 0.3
kT is by no means confined to a single
0.1-sec bin, but has the shape shown in
figure 2.

Therefore, I claim that it has been
demonstrated that the coincidence data
of reference 4 did not result from gravi-
ty waves, and furthermore could not
have resulted from gravity waves.

Two other facts were discussed at
CCR-5 that should be more widely
known:

First, Weber has revealed at interna-
tional meetings (Warsaw, 1973, etc.)
that he had detected a 2.6-standard-
deviation excess in coincidence rate be-
tween a Maryland antenna and the an-
tenna of David Douglass at the Univer-
sity of Rochester. Coincidence excess
was located not at zero time delay but
at "1.2 seconds," corresponding to a 1-
sec intentional offset in the Rochester
clock and a 150-millisecond clock error.
At CCR-5 Douglass revealed, and

Weber agreed, that the Maryland
Group had mistakenly assumed that the
two antennas used the same time refer-
ence, whereas one was on Eastern Day-
light Time and the other on Greenwich
Mean Time. Therefore, the "signifi-
cant" 2.6 standard deviation excess re-
ferred to gravity waves that took four
hours, zero minutes and 1.2 seconds to
travel between Maryland and Roches-
ter.

Second, in view of the fact that
Weber at CCR-5 explained that when
the Maryland Group failed to find a
positive coincidence excess "we try
harder," and since in any case there has
clearly been selection by the Maryland
Group (with the publication of data
showing positive coincidence excesses
but with no publication of data that
does not show such excesses), James L.
Levine has considered an extreme ex-
ample of such selections. In figure 3 is
shown the combined histogram of
"coincidences" between two indepen-
dent streams of random computer-gen-
erated data. This "delay histogram"
was obtained by partitioning the data
into 40 segments. For each segment,
"single events" were defined in each
"channel" by assuming one of three
thresholds, a, b or c. That combination
of thresholds was chosen for each seg-
ment which gave the maximum "zero-
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Which multichannel analyzer system
is best for your current and future
spectral analysis applications?
You know exactly what you want your
multichannel analyzer system to do. But
exactly which system isbestforyouruse?
Should it be computer-based? If so,
what data reduction is required? Or will
an economical, dedicated system
suffice? What peripherals are available
to best fill input/output requirements?

Confusing? Not if someone can tell you
precisely why a certain system
configuration will work best in your
facility, as well as why and how you can
plan your system now to meet future
needs. Nuclear Data can answer your
questionsdefinitively, and then offeryou
a system, tailored just for you from the
widest and most flexible selection of
analyzer systems, software, and
peripherals available.

The four systems shown represent only a
sample of our capabilities. In fact, over
half the multichannel analyzer systems ;
in use today were manufactured by
Nuclear Data. For more information, feel
free to fill out the convenient reply card
and return it to us.
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The GeLi spectrum shown is the
result of an ND4420 acquisition on
a liquid sample taken from the
main coolant of a nuclear reactor.
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ND4420
Nuclear Data s ND4420 Data Acquisition and
Processing System is the most flexible and
capable system yet devised for acquisition,
storage, analysis, processing and readout of
spectral data.

ND4420 is a fully computerized system, not
simply a hardwired multichannel analyzer
interfaced to a computer. With a totally
integral, software controlled computer,
application of the ND4420 is dictated only by
the software package being used. ND4420 is
currently available in five software
configurations:

• Single/Dual Parameter Analysis

DATA ACQUISITION AND
PROCESSING SYSTEM
• Multiparameter Analysis.
• Single Parameter with Automatic Peak

Search.
• Radionuclide Identification.
• Disk-based, Radionuclide Identification.
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and process data from upto 8 independent
detectors (GeLi, Nal, etc.). While performing
multiple data acquisitions, the system can
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written in a higher level (FORTRAN type)
language.

ND4420 Radionuclide Identification Systems
are the only systems specifically designed for

automated measurement, identification, and
reporting of radionuclides in effluents from
nuclear power plants as recommended by
Regulatory Guide 1.21. ND4420 Systems of
this type are now in use throughout the world.
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nardwired analyzers. Some of its more
lotable functional capabilities include both

SERIES OF MULTI-
CHANNEL ANALYZERS
PHAand MCSacquisition. linearand
logarithmic data display, display overlap/
normalize and data transfer between memory
halves or quarters. Each N01200 System
contains a completely solid state memory
with choice of 256. 512 or 1024 channel
capacity (field upgradeable).

NUCLEAR DATA, INC. Goifand

~ ND4420 • ND100

~ ND4410 QND1200

~~ Please send meyour new literature
on the systems checked.

^JAME

TITLE

ORGANIZATION

Meacham Roads, Schaumburg, Illinois 60172

• Other

D Please have a Nuclear Data Sales
Engineer contact me.

DEPT

For immediate response, fill out the
reply card and return i t to us.

We invite you to visit Nuclear Data's
booth during the 23rd Annual Physics
Show—January 29-31, 1975 —
Anaheim Convention Center in
Anaheim. California

If you are unable to attend, please send
for a copy of thenewND4420 Brochure
or literature on any of our analyzer
systems.

Circle No. 1 on Reader Service Card

.ADDRESS



letters
delay coincidence" rate for that seg-
ment. The result was 40 segments,
each selected from one of nine "experi-
ments." The 40 segments are summa-
rized in figure 3, which shows a "six-
standard-deviation" zero-delay excess.
This "experiment" demonstrates in a
simple manner the extreme importance
of publishing the details of the selection
of data in the processing algorithm that
might be used by the Maryland Group
in any future publications.

RICHARD L. GARWIN
Thomas Watson Research Center

Yorktown Heights, New York
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WEBER REPLIES: The reader who
takes time to study Richard Garwin's
letter and my reply will want to know
what is really going on. Therefore, I
will first give a brief account of Gar-
win's and my activities and then pro-
ceed to answer the criticism.

We at Maryland have developed an-
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segments that maximized the zero-delay ex-
cess for the particular segment. Figure 3

tennas for gravitational radiation.
Coincident changes in output of two
widely separated antennas were re-
ported in 1969. Others have been
carrying out observations since 1972.
Our antennas have a mass of one and a
half tons.

Richard Garwin is a respected scien-
tist associated with the respected IBM
Research Laboratory. He attempted to
check our two-detector coincidence ex-
periment by a search for sudden
changes in output of one detector and
obtained negative results. The real
issue here is whether physicists can
have a higher degree of confidence in
the Garwin negative result than the re-
sults published by us.

The IBM detector (Phys. Rev. Lett'.
31, 173, 1973) had a mass one tenth as
great as our smallest operational detec-
tors. Garwin apparently overlooked
the great importance of temperature
control or automatic tracking of his cyl-
inder with a reference oscillator.

It is most unfortunate that for these
reasons this IBM detector and a second
one with mass 480 kg appear to be the
least sensitive of nine operating instal-
lations.

Other physicists have joined me in
wondering why there wasn't a very
small fractional increase in cost to make
the IBM installation the one with larg-
est mass and highest sensitivity in the
world. If this had been done, the IBM
effort might have terminated the pres-
ent controversy.

It is interesting that the one other
group that has observed a statistically
significant number of coincidences
(Munich-Frascati), employed two de-
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letters
tectors having the same mass as the
Maryland antennas and similar instru-
mentation.

Garwin has not analyzed any of our
tapes and has not studied our computer
programs. I deeply regret having to say
that his analyses and statements about
our experiments are not correct. For
example, his equation 2 (Phys. Rev.
Letters 31, 178, 1973) cannot be correct
because the detector relaxation time is
not contained in it. A detector with in-
finite relaxation time will never cross
threshold and never give a false alarm.
Garwin has not correctly reported my
remarks at CCR-5.

I do not write any computer pro-
grams and do not process any tapes.
My first-hand knowledge of our experi-
ments is based entirely on other data
including real-time counting and pen-
and-ink records. We have never re-
ported results in publications or at
meetings based entirely on computer
analysis of one series of tapes. Pro-
gramming errors cannot therefore
change the character of our conclusions.

Our computing staff has done an
enormous amount of excellent work
with surprisingly few errors. I take
pride in the statement of Garwin that
"they [University of Maryland] ac-
knowledged an error within a week." If
significant errors are made by our com-
puting staff, the responsibility is mine.
Arrangements were made to have our
programs checked long before questions
were raised.

We sent several copies of one tape,
our number 217, to other laboratories
for analysis, and there was an error in
one of our programs. However, two of
the other laboratories processed the
tape incorrectly making larger errors
than ours and these incorrect results
were widely disseminated by Garwin.
Subsequently all groups reached rea-
sonable agreement. This required 14
months. As a result we have documen-
tation supplied by physicists at other
laboratories, checking our programs.
Such documents confirm that the event
rate for tape 217, the one discussed by
Garwin, is 8 per day, in agreement with
our published data, after we corrected
the error and all other known correc-
tions are applied. Copies of these doc-
uments have been sent to editors and
other workers in this field.

Our error was acknowledged and cor-
rected data published in the Proceed-
ings of the Paris Relativity Conference
CNRS 220, June 1973, and CCR-5 Cam-
bridge 1974, GR7 Tel Aviv, June, 1974,
Proceedings of the Tel Aviv Conference,
and other publications in press. The
Tel Aviv Conference Proceedings pre-
print also gives data on periods when no
coincidences are observed and answers
the questions raised by Garwin con-

cerning selection of data, histogram
widths, and calibration.

Garwin's remarks refer to experi-
ments involving two antennas at 1661
Hz and also to unpublished data on ex-
periments involving antennas at 1661
Hz and 710 Hz. For the latter experi-
ments we have reported a zero-delay ex-
cess of coincidences over accidentals,
but have not claimed a positive result in
open-literature publications or at meet-
ings. Review of these data, applying all
known corrections, leads us to conclude
that there is a zero-delay excess, which
is in fact larger than reported at War-
saw in 1973.

Computing errors have been an im-
portant factor in the politics but not in
the physics of our experiment.

JOSEPH WEBER
University of Maryland
College Park, Maryland

Journal pecking order

Herbert Inhaber's article, "Is there a
pecking order in physics journals?"
(May, page 39) was mildly interesting
and comforting, I suppose, to AIP,
though it contained no surprises. No
surprises? Inhaber thought he had one
surprise—the first-place ranking of Re-
view of Modern Physics in "immediacy
index." This comes as no surprise to
most physicists. There is one and only
one reason for RMP's first-place rank-
ing on immediacy. That is the appear-
ance (annually until 1970 and now in
odd years) of the "Review of Particle
Properties" by the Particle Data Group.
This Landolt-Bornstein of the high-
energy physics world is the single most
cited paper in RMP. The choice of
1969 as the comparison year also helped
RMP's score. There were only 21 pa-
pers published in RMP that year, down
from 70 in 1967 and 55 in 1968 (the av-
erage for the last 4 years has been 15.5).

Incidentally, if Inhaber had chosen
1972 for his comparison year, Physics
Letters would have shown a high "im-
mediacy index." It had the "Review of
Particle Properties" that year. Physics
Letters would then have been judged to
obey the correct (that is, expected) pat-
tern for immediacy, but for the wrong
(?) reasons!

J. D. JACKSON
University of California

Berkeley, California

THE AUTHOR COMMENTS: Jackson is
correct in his first paragraph. The high
"immediacy index" of RMP in 1969 was
primarily due to the article by N. Bar-
ash-Schmidt and others of the Particle
Data Group, which accounted for about
60% of the same-year citations in 1969.
The same situation probably prevailed
in 1970, when A. Barbaro-Galtieri et al
received even more citations in the
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