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enriched to more than 90%; the abun-
dance of that isotope relative to the nat-
ural presence in later blood tests pro-
vides evidence of absorption. The plan to
use squeezed-light spectroscopy for the
analysis will both simplify the measure-
ment—the method is cheaper and more
portable than traditional mass spectrom-
eters—and reduce the amount of blood
needed. Raizen has been championing
the use of atomic-physics methods for
blood tests. “We could detect tiny
amounts of iron from a single drop of
blood. That’s important for infants. A
heel prick is sufficient.”

For now, Abrams has stocks of iron
isotopes from Russia, but the plan is for
Raizen to produce those and other iso-
topes with the separation method he pi-
oneered. They would be produced at his
nonprofit Pointsman Foundation.

Tracing isotopes with quantum spec-
troscopic methods has promise for other
health issues too: Calcium isotope ratios
can be used to diagnose early-stage oste-
oporosis and kidney disease; zinc iso-
tope ratios can indicate pancreatic can-

cer; copper isotope ratios can detect liver
and ovarian cancers. By testing early and
noninvasively, says Raizen, the treat-
ment options are improved.

Raizen notes that the new center’s
longer-term plans include setting up sat-
ellite isotope-preparation sites to widen
the availability of isotopes that can be
used in combination with quantum sen-
sors for medical diagnostics. The Novo
Nordisk Foundation is looking at possi-
bilities to team up with the Pointsman
Foundation on a site in Copenhagen, says
Oddershede. “Isotopes will be essential
for the applications we envision.”

“An important trend”

Martin Plenio is a theoretical physicist
and the founding director of the four-
year-old Center for Quantum Bio-Sciences
at Ulm University in Germany. One of
that center’s projects, which has spawned
a startup company, involves monitoring
cell metabolism in tumors: By tagging
molecules with carbon-13 and using
quantum techniques to polarize and con-
trol the isotopes’ spins, researchers en-

hance MRI signals by a factor of as much
as 10000, enabling temporal and spatial
measurement of low concentrations of
metabolites. The resolution makes it pos-
sible to see whether chemotherapy is ef-
fective, and if it’s not, to change the drugs,
says Plenio. “It's much faster than waiting
to see if a tumor shrinks in response to
treatment.” Other studies of cell metabo-
lism at the center use nanodiamonds to
measure radical formation in ensembles
of cells.

When he first became interested in
applying quantum technologies to living
systems, Plenio says, “people were skep-
tical. Now there is a growing recognition
that gaining even one order of magni-
tude in sensitivity can make a huge
difference.”

Not directly involved in the new
Denmark-US center, Plenio sees it as “a
significant step in an important trend,”
because life sciences is an area for which
quantum sensing can have a real impact.
“I think we will see results fastest in this
area of quantum technology.”

Toni Feder

The many lives of an 11th-century astrolabe

An art historian uncovers
an astronomical device

that exposes centuries of
cross-cultural exchange.

t started, as internet diversions often do,
Iwith a Google search. Art historian

Federica Gigante was preparing a lec-
ture last year when a search for one 17th-
century art collector, Ludovico Moscardo,
happened to return an image of Moscar-
do’s collection. Looking closely, Gigante
spotted “something that looked like an
astrolabe,” an astronomical device often
used for timekeeping that was developed
in antiquity but is associated primarily
with the medieval Islamic world.

The find piqued the interest of Gi-
gante, whose work at the University of
Cambridge focuses in part on astrolabes
and other Islamic astronomical instru-
ments. After receiving photos of the de-
vice from the curator of a museum in
Verona, Italy, Gigante went to examine
the astrolabe in person (in part, she con-
fesses, because she wanted an excuse to
visit her parents).
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FEDERICA GIGANTE examines the 11th-centu
astrolabe. She is holding the mater, or base disk.
Visible on the table are the two removable plates
and the mesh-like rete.

FEDERICA CANDELATO



Astrolabe 101

Astrolabes consist of five key parts:

1

. A base disk known as the mater, meaning
mother in Latin. It contains markings on its rim
that indicate hours of time or degrees of arc.

. One or more swappable plates. Each plate
depicts a 2D projection of the sky at a certain
latitude.

. A mesh-like top called the refe, meaning net
or web in Latin. It contains a ring that marks
the ecliptic and multiple pointers that identify
the location of specific stars in the night sky.

. The alidade, derived from the Arabic word for
ruler. The rotating bar is attached to the back
of the mater with sights on each end through
which the user locates the Sun or stars.

. The rule, a rotating bar on the front of the
astrolabe that can locate positions on the rete

0% VS-A8 DD/SNOWWOD VIQIWINIM/ANOYTI

A DISASSEMBLED ASTROLABE at the Royal Cabinet of
Mathematical and Physical Instruments in Dresden, Germany.
(Labels added to original.)

Assuming that they knew their latitude and the day of the year,
astrolabe users could determine the time of day by sighting
the Sun or a star with the alidade and reading the markings on
the mater’s rim. Astrolabes were used not only for timekeeping

or plates.

It was a fortuitous decision. As Gi-
gante reports in the March issue of Nun-
cius, a journal devoted to the material
and visual history of science, the medie-
val instrument contains not only
Arabic-language inscriptions but also
markings in Hebrew and of Western
Arabic numerals.

At first glance, the Arabic-inscribed
astrolabe at the Museum of the
Miniscalchi-Erizzo Foundation did not
look out of the ordinary to Gigante. The
devices, described in the box above,
were widely produced throughout the
medieval era by Muslim artisans be-
cause the five prayer times mandated by
the Koran are determined by the posi-
tion of the Sun at a specific latitude.
Then she noticed the scratches. It’s not
unusual for a medieval object to be
scuffed up, but what was strange was
how the markings were distributed:
“Scratches have a randomness to them
that these didn’t have,” says Gigante.

The breakthrough came when she
found a clear Hebrew inscription on one
of the plates that spelled out the equiva-
lent of the adjacent Arabic text. Gigante
started looking at the other scratches
with the assumption that they were He-
brew letters and realized that they, too,
were transliterations of Arabic. Closer

but also for other reasons, such as locating constellations.

examination revealed that the astrolabe
contains two sets of Hebrew inscriptions
and a series of Western Arabic numerals,
the kind we use today, that translate the
alphabetical Arabic numerals in the orig-
inal text.

An astrolabe can be dated using the
star pointer on its rete, the mesh-like
rotatable plate that sits atop the device,
because the combination of stars’ proper
motions and Earth’s axial precession
gradually shifts the positions of stars in
the night sky. Gigante finds that the
Verona astrolabe depicts the sky as it
was in the late 11th century. Arabic in-
scriptions on the astrolabe’s mater, or
base, and on one of its two plates refer
to the Spanish localities of Cordoba,
Toledo, and Medinaceli. That implies
that the astrolabe was made in the his-
torical regionknown as al-Andalus—the
portion of present-day Spain and Portu-
gal that was ruled by Muslim states
from 711 to 1492 CE.

An inscription on the back of the astro-
labe mentions the names Ishaq and
Yiinus, the Arabic translations of the tra-
ditional Jewish names Isaac and Jonah.
Gigante posits that the astrolabe passed at
one point into the hands of al-Andalus’s
Arabic-speaking Sephardic Jewish com-
munity. She suggests that the two sets of

Hebrew inscriptions were added once the
astrolabe was in Italy, where the Jewish
community did not speak Arabic, and
that the Western Arabic numerals were
added even later by someone who spoke
a Romance language.

A few other known Arabic-language
astrolabes have had Hebrew inscriptions
added, Gigante says. But the Verona in-
strument stands out because of the sheer
number of users who modified it—she
counts at least six—and the presence of
the Western Arabic numerals.

The intermingling of cultures im-
plied by the inscriptions would not
have been all that surprising to con-
temporaries. Although the medieval
and early modern periods in the Med-
iterranean region saw plenty of conflict
between Islamic, Christian, and Jewish
populations, lengthy periods of peace
and religious tolerance also occurred.
Moreover, even the periods of conflict
were characterized by dynamic cul-
tural exchange. Although the crafts-
man who made the astrolabe was un-
doubtedly Muslim, it’s possible that
the device was never used by followers
of the Islamic faith. “The first owner,”
says Gigante, “could very easily have
been Jewish.”

Ryan Dahn
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