LETTERS

IS THE HIGGS MECHANISM
KEEPING A GOOD A DOWN?

Particle physicists have learned to
accept the “God particle”—the Higgs
boson—as a mediator in the phase
transitions that govern the elec-
troweak asymmetries. The Higgs is
thought to be a manifestation of vac-
uum energy that also provides the
driving force in the inflationary
phase of the universe.

Cosmologists have accepted an
early inflation as a useful concept for
explaining the flatness and causal con-
nectedness of the present universe.
While some of them look to the Higgs
postulate as the controlling mechanism
in the expansion of the universe, oth-
ers—more phenomenologically in-
clined—have resurrected Einstein’s
cosmological constant A as a significant
term in the Friedmann equations that
describe the dynamics of the expanding
universe. The Higgs field and A have
their root in the same phenomenon,
namely the energy of the quantum
vacuum.

The prevailing Higgs mythology
seems to have led many cosmologists
to simply set A to zero without regard
to the consequences for the age and
the density of the universe. The re-
sulting “standard model” usually
comes up with ages that are too low
and densities that are too high com-
pared with observations. In recent
years, some nonstandard models?®*
have been offered that use the high
value (75-90) of the Hubble constant
and do not seem to require non-
baryonic dark matter. Oddly enough,
one of these models* leads to about
the same unorthodox age (33 x 10°
years) of the universe as the high-
density model with which Edward
Harrison® has recently challenged the
“standard” model.

Even if Harrison’s model may
have been offered only as an exercise
to foster “a cautious attitude toward
current cosmological belief,” it illumi-
nates the inconsistencies in many
current descriptions of the state of
the universe. Of course, in the ab-
sence of a viable theory of quantum
gravity we do not know how to link
the cosmological constant to the
Higgs field. Just the same, it ap-

pears worthwhile to adopt the phe-
nomenological approach by building
Friedmann models with both a zero
and a nonzero cosmological constant
that may be compared and falsified
by observation.

What factors limit our ability to
falsify such models? Why do most cos-
mologists suppress A in favor of Higgs?
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Detecting Isotropy:

To c or Not to ¢?

The NASA-Jet Propulsion Labora-
tory—Caltech experiment on the isot-
ropy of ¢ cited by Timothy P. Krisher
(July 1993, page 15) is identical in
principle to experiments reported in
1963 and 1964 by researchers at
MIT! and in 1972 by R. Cialdea.?
Particular note is taken of the Cial-
dea experiment since A. A. Tyapkin3
showed that effort to be a non sequi-
tur, because all such experiments,
and there have been several others,
yield a null result through the second
order resulting from time dilation.

In an era of shrinking Federal
research budgets it would seem inap-
propriate to add a sixth layer of ex-
penditure, as proposed by JPL, that
at best would further confirm the
finding of Tyapkin.
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Think
Spectromag.

Think
Oxford.

Did you realise the benefits of Spectromag
agneto-optical systems now available from
Oxford Instruments? All offer excellent optical

access with a variety of magnet typesina
compact, inexpensive and highly efficient
cryostat. Automation is provided with the
Teslatron control electronics and software
package.

Applications

Spectromag series systems are used in many
magneto-optical experiments including:

* Magneto-circular dichroism (MCD)

 Faraday rotation

. Sgectroscopy e.g. Raman and far infra-red

* Photoluminescence

* Optically detected magnetic resonance (ODMR)

Spectromag?°®®

* Vertical solenoid configuration

* Magnet fields from 10-20 Tesla

* Highly efficient design with variable
temperature insert (1.5-300 K) or 3He insert (0.3-
300 K)

. Large 37 mm sample access suitable for inserts
such as rotators or fibre optics

* Wide optical access through base window

* Integral lambda plate refrigerator and
automatic needle valve controllable through
the Teslatron system

Spectromag*®®®

* Horizontal field split pair

* 8,9 or 12 Tesla options

. Comgact, efficient cryostat combined with high
reliability magnet, safety and automation
features

* Variable temperature (1.5-300 K and 3He
refrigerator available)

. ?/er&erous access in 5 directions with openings to

1.
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“Superconducting Magnet Systems” plus the
Spectromag and Teslatron product guides.
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KRISHER REPLIES: The JPL experi-
ment is indeed similar in spirit to
that of R. Cialdea, but not to the
earlier MIT experiments (which in-
volved the comparison of laser cavi-
ties). However, there are three dis-
tinctions:
D> The JPL experiment uses atomic
frequency standards instead of la-
sers.
D> The frequency standards are sepa-
rated by several kilometers instead
of only a small distance (less than 2
meters).
> Greater sensitivity is now possi-
ble.
A. A. Tyapkin’s conclusions were re-
futed by Reza Mansouri and Roman
U. Sexl (see the second paper of ref-
erence 1).

The relevancy of the JPL experi-
ment, and certain others, was ad-
dressed in a detailed analysis per-
formed by Clifford M. Will2 (which
evidently went unread by E. W. Sil-
vertooth, although I cited it in my
previous letter). We are only seeking
funds sufficient to perform the ex-
periment at its full potential; the
technology has already been devel-
oped at JPL under other programs.
The main improvements planned are
to replace the hydrogen masers with
more stable trapped-ion standards, to
isolate and correct sources of system-
atic error and to allow the Earth to
rotate for 100 days or more to maxi-
mize the sensitivity of the experi-
ment.
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Refereeing Reform

Recommendations

In his satirical letter (June 1993,
page 15) Mark Azbel points out that
“pbad, irresponsible referees are the
single most hazardous thing to any
[author].” This judgment is con-
firmed by the 1989-1990 report of a
review panel for Physical Review Let-
ters, which states that authors gave
a grade of C+ to the quality of refe-
reeing. Moreover the panel reports
that the time delay from receipt to
acceptance of articles submitted to

PRL is up to twice that of most com-
peting journals. The report points
out that the reason for this delay at
PRL is that the editors of competing
journals (such as Physics Letters and
Europhysics Letters) are all active in
basic research and consequently they
are also capable to adjudicate.
Therefore the review panel suggested
that the divisional associate editors
start to play a more active role in the
refereeing process. However, since
this recommendation was made there
is no evidence that any improvement
has taken place.

I believe that this failure is due to
the fact that the divisional associate
editors are generally involved only at
the end of the review process, and then
only when an appeal has been filed. (I
understand that this is not the case for
papers in particle physics, which are
treated differently because PRL has
had strong competition in this field
from other journals and consequently
has implemented requests for improve-
ments.) I propose that in all fields (not
just in particle physics) the divisional
associate editors be involved at the
very start of the review process and
that they take a central role in select-
ing referees as well as in reviewing
their reports. To avoid excessive work
the number of divisional associate edi-
tors should be increased, and they
could be rotated more often. In many
cases the divisional associate editors
could determine whether a paper sat-
isfies the special PRL criterion of
“pbroad interest” and decide promptly
whether it should be sent to a referee
or be rejected without further review.
As a bonus, I expect that over the years
this procedure would lead to a more
responsible attitude on the part of refe-
rees, because their reports would be-
come known to some of their peers.

At the turn of the century the chief
editorial overseer for Annalen der
Physik was Max Planck, who suc-
ceeded Hermann von Helmholtz,
while the editor of the journal was
Wilhelm Wien.! Ultimately the qual-
ity of a journal is determined by the
caliber of the editorial staff.
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THE EDITOR OF PHYSICAL REVIEW LET-

TERS REPLIES: Michael Nauenberg

raises a number of concerns that I

share. However, his letter does not

continued on page 80

Accessories

for
rf testing

PCB emissions scanner * Locates
low-to-high emissions, displays
color image, stores data for design
corrections at development stage.

Dual-directional couplers ®
Seven models up to 15 kW, matched
to AR amplifiers and antennas.

Ultra-broadband E-field monitor ©
Four-channel capability, 1 to 300 V/m,
isotropic probes cover 10 kHz to
1000 MHz or 80 MHz to 40 GHz.

Broadband fiberoptic data links ¢
Modular plug-in analog systems for
acquiring and measuring interference
data, stimulating EUT, displaying
results in color or monochrome,
10 kHz to 1 GHz.

Fiberoptic CCTV systems ©
Watch performance of EUT under
hostile EMI and/or EMP shielded-room
conditions, in color or monochrome.

TEM cells * Half again the
bandwidth of comparable-size
chambers: To 750 MHz for 15-cm
EUT, 375 MHz for 30-cm EUT.

Computer bus interfaces ©
Two models, for isolated GPIB
connection or isolated TTL connection,
permit remote operation of amplifiers.

RF connection kit * Things you’d
search for around the lab: Cables,
coax adapters, connectors, fuses,

lamps, fabricated cables.

Power combiner/dividers ¢
Combine signals from four amplifiers,
or divide one signal into four outputs.

High-power rf matching
transformers * Match 50-ohm
input to 12.5- or 200-ohm output.
Upto 2 kW cw.

Call toll-free (1-800-933-8181),
and one of our applications
engineers will answer the phone.
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