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attempts because of my interest in deep-
sea sediments and their ability to record
polarity changes in Earth’s magnetic
field.! Alvarez’s method at the University
of California, Berkeley, was to take a
sample of sediment and pass it through
a circular solenoid; the current in the
solenoid would have increased each time
a monopole passed by. I do not believe
Alvarez had any positive results.

Kolm was a staff member at the Fran-
cis Bitter National Magnet Laboratory at
MIT, and his method was to move the
sediment across a strong magnetic field,?
which would cause a monopole to be
dragged out from within a magnetic par-
ticle, pulled through the magnetic field,
and then trapped in an emulsion. He re-
ceived barrels full of sediment off a vessel
from the Scripps Institution of Oceanog-
raphy working in the Pacific Ocean and
one from the University of Miami work-
ing in the Atlantic, but he saw nothing in
them that was very promising. He then
designed a magnetic rake to be towed be-
hind a vessel and dragged through the
sediment. The idea was to gather mag-
netic particles that might have collected
monopoles and to sample a much greater
volume of sediment than could be pro-
vided with barrel dredges. I do not be-
lieve he obtained any positive results.
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» Rajantie replies: Alfred Goldhaber
raises an interesting point that the radius
of a magnetic monopole has to be larger
than its Compton wavelength. As with
the 't Hooft-Polyakov monopole, the
nonzero size could be due to some new
particles whose mass would have to be
around 10-100 GeV for a TeV-scale
monopole. So far the Large Hadron Col-
lider (LHC) has produced no evidence of
new particles beyond the standard
model, but that does not necessarily rule
out the existence of magnetic monopoles
because we currently do not have a good
enough theoretical understanding of
the properties those particles would
need to have.
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The requirement for a finite monopole
size is a consequence of the monopole’s
strong magnetic charge, and the electro-
magnetic duality means that the same
conclusion would also apply to particles
that have a strong electric charge. The
strong charge means that the classical pic-
ture of a field around a static source may
not apply, and hence the nonzero size
could also be due to quantum mechani-
cal effects without any new particles.

Our theoretical understanding of
strongly coupled quantum field theories
is limited, but lattice field theory simula-
tions' show that in its simplest form,
quantum electrodynamics allows rela-
tively strong charges, although not as
strong as the Dirac charge of a magnetic
monopole. The maximum charge al-
lowed for a magnetic monopole in the
standard model without any new parti-
cles is an interesting and still open theo-
retical question.

Either way, the argument implies that
if magnetic monopoles exist, they would
have a nontrivial size and shape, which
could be studied in future experiments.

Because of space limitations, I could
not do justice to the wide range of fasci-
nating ways people have been trying to
find magnetic monopoles. Christopher
Harrison and Ken Frankel highlight
some of the pioneering attempts. Al-
though those searches did not produce
positive results, they paved the way for
future experiments, and their method of
using a SQUID (superconducting quan-
tum interference device) to search for
monopoles is still being used in the
MOoEDAL experiment at the LHC.
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LIGO backstory
delights and
displeases

obert Garisto tells us (PHYSICS TODAY,
RAugust 2016, page 10) of the secrecy
he maintained at Physical Review Let-
ters prior to the announcement that a

“chirp” had been detected at the Laser
Interferometer Gravitational-Wave Ob-
servatory (LIGO). On sabbatical at
Caltech, I had the pleasure of joining
local astronomers to watch the press
conference from the astronomy and
astrophysics auditorium (whose street
number, 1216, is the Lyman-alpha wave-
length in angstroms). But as we left after
the dazzling announcement, with music
in our ears, they gave out coffee cups
and bumper stickers each with the data
already emblazoned on it. I should have
hung out in the print shop days before!

Further, if I had a name that began
with the letters Aa, I should have joined
the LIGO collaboration, which published
as “B. P. Abbot et al.” with more than
1000 coauthors.!
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tone of Robert Garisto’s Commentary
in the August 2016 issue. There are two
principal reasons for my displeasure.

First, cheerleading of any form in sci-
entific reporting is entirely inappropri-
ate. It brings several issues into question.
Were the referees preferentially chosen
so as to guarantee a positive outcome?
Was the discovery truly momentous?
With regard to the second question, I
doubt that many relativists would have
thought that gravitational waves didn’t
exist. Entirely different is the truly mo-
mentous experimental observation of
the Higgs particle, for example. The self-
aggrandizing posture of the editor of
Physical Review Letters would make us
think that even he was a fully involved
partner in the discovery.

Second, it’s fine to use nicknames in
private or in a group. But referring to
Gabriela Gonzalez as “Gaby” is, in a
sense, demeaning to her, and it is inap-
propriate in alarger context. The practice
is reminiscent of the overly enthusiastic
reporting of the early space missions as
if they were great athletic events, of early
spaceflights, and of often unfortunate
political postures—for example, refer-

Iwas unpleasantly surprised by the



ring to former secretary of defense Don-
ald Rumsfeld as “Rummy.”

I look for more dignity and less per-
sonality in scientific reporting.
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Guns on campus:
|s that physics?

he report “Texas law sets off debate

about guns at universities” (PHYSICS

TopAy, July 2016, page 26) seemed
out of place in your magazine. The sub-
ject is not scientific, and the discussion
was not handled in a scientific manner.

I see the scientific process as basically
an endless loop of five steps:

1. Eliminate all emotions and precon-

ceived notions related to the topic.

2. Take as much data as possible, as
randomly and nonjudgmentally as
possible.

3. Analyze the data for anomalies
and patterns. Test to see if they cor-
relate with any theories.

4. Subject any findings to an open
and intensive peer review.

5. Cycle through the steps again
based on responses and findings,
and look for data in other new
directions.

For example, as a physicist, even if I am
strongly religious, data showing the
possibility of purely mechanical random
creation should not be discarded or ig-
nored simply because it threatens my
beliefs.

The only concrete data in the article
were the laws themselves, the legal reac-
tions to those laws, and two self-inflicted
gunshot wounds. All other statements
were either emotional conjectures about
scary things that might happen or some-
one’s beliefs about possible events. No
actual case histories were presented of
concealed-carry-permit holders doing
any of those scary things. To the contrary,
according to the article, Utah and Idaho
have seen no change in attitudes or
behaviors on campus as a result of the
new law.

One possible source of data about the
effect of concealed carry on campus is
the seemingly infinite supply of statisti-

cal studies floating around. How many
were truly scientific studies with useful
data? What do they say?

Another source might be a study of
the individuals on campus to determine,
for example, any influence their back-
grounds and training might have on
their current attitudes. Have they had
gun training or endured gun-related
trauma? Another source of data might be
an examination of the requirements to
obtain a concealed-carry permit. Would
they inherently make someone a safer
person with a gun? Another might be a
study of police records to see if the good
guy-bad guy issue is a real problem.

I don’t claim to be on any side of the
issue, except to want to believe the state-
ments made about Utah and Idaho. Gun
control is much more a political issue
than a scientific one. But shouldn’t we as
scientists conduct a proper, nonjudg-
mental data analysis?

By the way, campuses have never been
gun free. Many holders of concealed-carry
permits ignore the signs and carry all
the time, except when faced with metal
detectors.
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he article about guns on college cam-

puses has me puzzled. Because tech-

nical physics content is completely
absent, a peer reviewer would be hard-
pressed to explain how the article aligns
with PHYSICS TODAY’s mission statement.
Further, it does not address the main
issue, namely, the inherent conflict be-
tween publicly funded institutions and
the exercise of individual rights. Instead,
it reports mainly on the expressed fears
of various individuals.

A discussion of political policy re-
quires something other than expertise in
physics and knowledge of current
events. For that discussion, I recommend
two written works by economist and
historian Murray Rothbard. His essay
“The Mantle of Science” and his book
Science, Technology, and Government, both
available online, are important for under-
standing the role of deductive logic as it
applies to human action generally and to
public funding of universities and scien-
tific research specifically.

Christopher Barsi
Lee, New Hampshire
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Maximize Your Accuracy
HighFinesse wavelength meters offer
both: Highest precision and unmatched
speed. They enable measurements with
an unrivaled accuracy of 2 MHz plus
500 kHz resolution and up to 20 kHz
acquisition speed, covering an extremely
broad range of 192 nm to 11 um.

Solid state Fizeau interferometers achie-
ve this ultimate performance which also
supports pulsed lasers. Complex experi-
ments with up to eight lasers can be sta-
bilized, such as TOPTICA’s tunable diode

lasers, to maximize your accuracy.

Wavelength Meter @ TOPTICA

Absolute accuracy down to 2 MHz
Up to 20,000 Hz acquisition speed

Measurement ranges from UV to IR
(192 nm .. 11 um)

Laser feedback control of up to 8 lasers
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