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Noise @ 0 pF: 670 eV FWHM (Si)
~76 electrons RMS
Noise Slope: 13 eV/pF with Low C_ FET
11.5 eV/pF with high C_ FET
Fast Rise Time: 2.5 ns

FEeATURES

« Thermoelectrically Cooled FET

« 3 FETs to match detector
 Lowest Noise and Noise Slope

« AC or DC coupling to the detector
« Both Energy and Timing outputs

« Optional input protection

- Easy to use

STATE-OF-THE-ART
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FET can be cooled

Noise: <100 e’ RMS (Room Temp.)
<20 e RMS (Cooled FET)

Gain-Bandwidth f >1.5 GHz

Power: 19 mW typical

Slew rate: >475V/us
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Horizontal = 2 ns/div. Vertical =500 mV/div.
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A Microchannel Plate
(MCP) Array Connected
to Multiple A111s

READERS' FORUM

colder planets of roughly Earth mass can
retain a hydrogen atmospheric blanket
that allows for liquid water; they could
even be interstellar planets.”

The habitable zone, as usually defined,
does have one obvious advantage in our
exoplanetary observations. Earth-mass
planets in that Goldilocks zone may have
atmospheres sufficiently thin that they
allow observation of the surface or at least
yield clues as to what is below. Earth has
anaked ocean, potentially observable from
afar. It also has ample usable energy, in
the form of sunlight, although one should
never confuse supply with sufficiency —
we do not know the minimum needed.

Let us be clear in our thinking: Do we
choose to obsess over the habitable zone
by the same reasoning that a drunkard
looks for his car keys under the street
lamp—because that is the only place he
can see? Or is our thinking so anthro-

pocentric that Earth-like planets matter
most and are what the public will sup-
port with tax dollars? We cannot be sure
that they are the most abundant habita-
tions. And they are not necessarily easier
to observe. When visiting a city far from
home, do you immediately seek out the
restaurant that provides the food most
like what you usually eat? Do we know
the right place to find a Snark?

1. For an attempt to quantify the origin of
life, see C. Scharf, L. Cronin, Proc. Natl.
Acad. Sci. USA 113, 8127 (2016). For a dis-
cussion of how life on Earth constrains
probability, see D. S. Spiegel, E. L. Turner,
Proc. Natl. Acad. Sci. USA 109, 395 (2012).

2. D.]. Stevenson, Nature 400, 32 (1999).

David J. Stevenson
(djs@caltech.edu)

California Institute of Technology
Pasadena

LETTERS

Human rights and international

collaboration

harles Day’s editorial “Physics and

human rights” (PHYSICS TODAY, March

2018, page 8) raises an important ques-
tion of whether we should limit collabora-
tion with scientists from countries that vi-
olate their citizens” human rights. My own
experience of living in the Soviet Union
supports the editor’s viewpoint that col-
laboration is almost always virtuous.

In the 1970s and early 1980s, Soviet
researchers were rarely allowed to travel
to international conferences abroad—
even when that travel was fully paid for
by the event organizers. We were often
not allowed to submit papers for publi-
cation in international journals. I myself
was summoned by the KGB and threat-
ened with jail time for sending my math-
ematical papers abroad. Even access to
international journals held in Soviet li-
braries was often limited. For example,
several issues of the Notices of the Ameri-
can Mathematical Society were not avail-
able to us without special KGB permis-
sion, because in addition to mathematics
they also discussed violations of scien-
tists” human rights worldwide. Those is-
sues never made it to the mailboxes of in-
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dividual subscribers like me, and the ones
delivered to the libraries were placed in
special restricted-access sections.

After I complained to the American
Mathematical Society (AMS) about miss-
ing issues, it started sending them to me
by registered mail with return receipt, so
I was probably the only person in the So-
viet Union—and definitely the only one
in St Petersburg —who received those for-
bidden issues. Of course, I gladly shared
them with my colleagues.

Although the forbidden issues in-
cluded pieces about how the Soviet Union
often violated the human rights of scien-
tists, the proposed responses to punish
the leadership shocked many of us in the
Soviet science community. Several AMS
contributing writers suggested decreas-
ing international collaboration, in partic-
ular expelling all Soviet scientists from
the AMS and ceasing to send us their pub-
lications. So on the one hand, the KGB
was stealing some of our publications,
and on the other hand, our own col-
leagues were now proposing, in effect,
further oppression by depriving us of the
publications altogether.



Luckily for us, saner voices prevailed
in the AMS. So here is my plea: Before
proposing any action to combat human-
rights violations, please consider how it
will affect the very scientists whose rights
are being violated.

Vladik Kreinovich
(vladik@utep.edu)
University of Texas at EI Paso

Physics makes do in
Cuba and elsewhere

he story by Toni Feder (PHYSICS TODAY,

March 2018, page 48) about the status

of physics in Cuba was insightful and
full of information. Large portions of it
resonate with my own life and academic
experience. I graduated with a physics
diploma back in the 1990s, but it was
tough to actively pursue research in my
native Albania. At the time, the Interna-
tional Centre for Theoretical Physics
(ICTP) was a lifeline of support to stu-
dents and visitors from developing and
Eastern European countries (see my Let-
ter to the Editor, PHYSICS TODAY, April
2015, page 11) the same way it is doing
now for some Cuban physicists featured
in Feder’s story. I completed the ICTP’s
condensed-matter-physics graduate pro-
gram in 1994.

The answer to the important question
raised about the next generation of
physicists in Cuba depends heavily on
what model Cuba will use in an evolving
world to keep homegrown physics pro-
grams attractive for young researchers to
want to return. Without carefully thought-
out programs, the majority of those earn-
ing PhDs in developed countries will not
return to Cuba, and as a result, excellence
will be hard to sustain.

Apart from the economic hardships,
the most serious challenge for the Cuban
physics community is to simultaneously
pursue international exchange collabora-
tions while somehow reversing the brain
drain of researchers. Highly skilled young
researchers educated abroad need attrac-
tive reasons to return.

For me, the lack of such opportunities
in my native Albania meant that I had
little incentive to return after I obtained
my PhD in theoretical condensed-matter
physics in 1997. Obviously, the trend re-
peats in many developing countries. Pas-

sion and creativity are indeed driving
forces, but they have their limits.

Both academics and government offi-
cials must offer young PhD researchers
reasons to return and opportunities to
grow. Otherwise, as has happened in
other developing countries, physics edu-
cation in Cuba will further decline.

Orion Ciftja
(ogciftja@pvamu.edu)

Prairie View A&M University
Prairie View, Texas

S

he interesting article on Cuban

physics in the March 2018 issue re-

minded me of further evidence of
Cuban physicists” ingenuity and skill.
I discovered those traits while visiting
Havana in 1999, when sanctions were
still in full force, to attend a conference
and to give a lecture at the University of
Havana.

The sole nuclear-medicine gamma
camera in Havana’s principal hospital
was a modern device made by GE, ac-
quired at great expense through a Euro-
pean intermediary. The associated com-
puter and its programs became unusable,
and no funds were available for a re-
placement. So Cuban physicists pro-
duced a substitute computer and soft-
ware, which were proudly demonstrated
to me. Although the device was clumsy
in appearance and the software awk-
ward to use, it performed all required
functions to record, display, and manip-
ulate data. I was duly impressed. Not
only do Cuban physicists ensure na-
tional intellectual self-reliance, they can
also serve other scientific disciplines
most satisfactorily.

Sinclair Wynchank
(swynchank@mrc.ac.za)
Medical Research Council
Cape Town, South Africa

Correction

September 2018, page 13— The last sen-
tences of the first paragraph of Charles
W. McCutchen’s letter should read as
follows: Loaded cartilage slowly loses
pore fluid, but with each step the flexing
and unloading of the joint and the bad fit
of the cartilages to each other expose the
surface of each to free fluid that it can
resorb. I called this cycle “weeping lubri-
cation” because cartilage weeps fluid
when squeezed.
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