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Magnetic-field-response sensors have
been developed for use in measuring
levels of fluids under extreme condi-
tions. The sensors work without wire

connections or direct physical contact
with power sources, microprocessors,
data-acquisition equipment, or electrical
circuitry. For fuel-level sensors, the ab-

sence of wire connections offers an im-
portant safety advantage in elimination
of potential ignition sources.

The sensors can be designed for
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comes the imaging volume with the en-
closing cryostat built accordingly.

Because of the sensing middle loops
at both ends of the imaging volume,
the sensitivity at the center of the im-

aging volume is twice that of conven-
tional geometry with the same SQUID
noise. Only about half of the induced
energy is lost in the non-sensing loops
in the new scheme. The symmetric

placement of the sensing loops
gives more uniform sensitivity.
There is no inductance matching
penalty associated with the new
configuration, because the geome-
try and the inductance remain to
be that of a single second-order
gradiometer.

This work was done by Konstantin
Penanen, Inseob Hahn, and Byeong Ho
Eom of Caltech for NASA’s Jet Propulsion
Laboratory. Further information is con-
tained in a TSP (see page 1).
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The Middle-Loop Sensing Gradiometer concept shows a schematic illustration of cryostat wall geometry
(cut-off view). The imaging volume is in between two middle loops, outside the cryostat at room temper-
ature. 

In-situ sensors near volcanoes would
be alerted by the Earth Observing-1
(EO-1) craft to take more frequent data
readings. This project involves develop-
ing a sulfur-dioxide-sensing volcano
monitor that will be able to transmit its
readings through an Iridium modem.
The monitor, when integrated into the
Sensor Web network, will demonstrate
the autonomous capabilities of the Sen-
sor Web, as well as the speed and accu-
racy of the network. A potential scenario
might involve an Earth-based sensor
near the volcano, such as a tilt meter or
a seismometer, encountering a critical

reading. This particular sensor could
alert EO-1, which could then look for
other sensors in the area. It would then
send an alert message down to the Vol-
cano Monitoring Box, which would in-
crease the frequency of its readings from
once an hour to once a minute. All these
data would then be collected on a Web
site that is accessible by volcanologists
and other scientists. A typical data read-
ing will include a date, time, tempera-
ture reading, humidity reading, and sul-
fur dioxide reading. 

By using the speed and ease with
which EO-1 transmits data, information

about volcanic activity can be collected
quickly and autonomously. In better un-
derstanding the volcanoes of Earth, this
technology will enable better study and
understanding of volcanoes on other
moons and planets as NASA sends un-
manned vehicles to farther regions of
space.
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