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DISCLAIMER

THIS REPORT WAS PREPARED AS AN ACCOUNT OF WORK
SPONSORED BY THE UNITED STATES GOVERMENT, NEITHER THE
UNITED STATES NOR THE UNITED STATES DEPARTMENT OF
ENERGY, NOR ANY OF THEIR EMPLOYEES, MAKES ANY WARRANTY,
 EXPRESS OR IMPLIED, OR ASSUMES ANY LEGAL LIABILITY OR

RESPONSIBILITY FOR  THE ACCURACY, COMPLETENESS, OR
USEFULKESS OF ANY.'INFORMATION, APPARATUS, PRODUCT, OR
PROCESS DISCLOSED,OR REPRESENTS THAT ITS USE WOULD NOT
INFRINGE PRIVATELY OWNED RIGHTS. REFERENCE HEREIN TO
ANY SRECIRID'-COMMERCIAL PRODUCT, PROCESS, OR SERVICE BY
TRADE WAME, MARK, MANUFACTURER, OR OTHERWISE, DOZS WOT
NECESSARILY CONSTITUTE OR IMPLY ITS ENDORSEMENT,
RECOMMENDATION, OR FAVORING BY THE UNITED STATES
COVERNMENT OR ANY* ACENCY THEREOF., TEE VIEWS AND
OPINIONS OF AUTHORS EXPRESSED HEREIN DO NOT HECESSARILY
STATE OR REFLECT THOSE OF THE UNITED STATES GOVERNMENT
OR ANY AGENCY THEREOY.
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NWM-USGS-GPP-06, RO
Attachment #3

|-,

o Methods in Rock Magnetism and Palacomagnetism

corresponds to a change of one flux quantum. Since it is possible to detect a
change of 107 ¢q, & field of 7x 107! T can be detected dy the sensor.
In principle the weak link sensor can be used directly for magnetic field
. measurements but it is advantageous oa several counts, particularly for NRM
measurements. to detect the field initially by means of a superconducting pick.
up coil. This is linked by superconducting leads to a field coil tightly coupled to
the SQUID detector. This system acts as 3 form of zero-frequency field
transformer, based on the condition that the flux linkages within the circuit
must remain constant. Thus, fora given field more flux is linked with the sensor
because of the large pick-up coil area relative to the effective SQUID area, and
substantial field amplification by a factor of 20-50 can be obtained. The use of
pick-up coils is also & much more satisfactory (electromagnetically) and
convenient way of detecting the field of a rock sample than placing it near the
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Fig. 9.23 Block diagram of CCL cryogenic magnetometer. (Courtesy of Cryogeaic
Consultants Ltd. London)

The output obtained from the SQUID is non-linear with the applied field
and it is usual to apply feedback to the sensor via a coil, the current or voltage
in which is then proportional to the applied field. A block diagram of a
cryogenic magnetometer is shown in Fig. 9.23.

9.42 The SCT and CCL cryogenic magnetometers

At the time of writing there are two commercially built SQUID rock
magnetometers on the market. The Superconducting Technology instrument
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