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The HTS SQUID microscopy is applied for mea-
suring the magnetization relaxation of the ensem-
bles of non-interacting Fe;O4 nanoparticles dis-
persed in the rigid polymer matrix preventing
nanoparticles from the agglomeration. The Trans-
mission Electron Microscopy (TEM) is used to de-
termine the size distribution of magnetic nanopar-
ticles and to control the homogeneity of their spa-
tial distribution in the matrix.

WE-P3-110
A SQUID System for Geomagnetic
Archaeometry

H.G. Meyer’, V. Schultze!. A. Chwala!. R.
Stolz'. M. Schuls!. S. Linzen!. T. Schiiler?

1. Institute for Physical High Technology, Albert-
Einstein-Str. 9, D-07745 Jena, 2. Landesamt fiir
Archdologie Thiiringen, Humboldstr. 11, D-99423
Weimar

With magnetic mapping of the Earth‘s mag-
netic field a view into the shallow subsoil is pos-
sible. High resolution measurement of magnetic
field variances in dependence on the position on the
ground can give information about buried ancient
structures. For that purpose, a low-T; SQUID gra-
diometer systemn was set up. which offers extremely
high sensitivity, at the same time suppresses dis-
turbances to a high degree, and allocates the mag-
netic field gradient data exactly to the position on
the ground. The complete system for geomaguetic
archaeometry comprises a non-metallic cart with
separately suspended wheels for gentle movement
with the SQUID system and a GPS antenna for
position determination. Additionally. a radio fre-
quency antenna receives the data from a reference
GPS station, thus enabling differential GPS with
a position resolution in the centimeter range. Fur-
thermore. an inertial system is integrated which

allows the calculation of the real SQUID position
from the measured GPS antenna position. The re.
sults of several field trials with this SQUID system
at archaeologically interesting places are shown.
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We have been developing & biomagnetic mea-
surement system for the magnetoencephalogram
(MEG) on genetically modified or drug-induced
“disease-model” mice. MEG is a contact-free and
non-invasive technique of functional brain imag-
ing that has been widely used in neurophysiolog-
ical screening on human. The use of MEG in
experimental animals is also expected to conmnect
the results of the non-invasive screenings on hu-
man and the pathology on disease-model animals.
We are going to establish a MEG systein on mice.
since mice are the most popular experimental an-
imals and a large variety of disease-model mice
have been already generated. Ouwr initial model
of biomaguetic measurement systeni using a LT,-
SQUID magnetometer has the field sensitivity of
1.3 pT/vHz in the white-noise region (10 Hz-10
kHz). And we succeeded to obtain functional mag-
netocardiogram maps on the mice thorax using the
system. However in its application to MEG mea-
surement, more than 5000 times of averaging, cor-
responding to more than two hours measurement,
might be required to obtain clear MEG waveform.
Therefore we improved the system noise for appli-
cable MEG measurement. The material of win-
dow cap. which holds sapphire glass window on
the dewar tail. has been changed from aluminum
into ceramic. The magnetic field sensitivity of
the new system is estimated to decrease to less
than half in the white noise region. For an initial
MEG measurement on mice, we also developed the
non-magnetic whisker stimulator using a piezoelec-
tric sensor to evoke somatosensory responses (so-
matosensory evoked field; SEF) in bairel cortex.
The presented paper will describe the improved
system and the stimulation system in detail. The
preliminary result on SEF on mice measured using
the improved system will be presented.



