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Résumé.- La surface effective d'une spire circulaire par rapport à un champ magnétique uniforme est
notablement réduite quand elle est située près d'un grand disque supraconducteur. Elle l'est beaucoup moins dans le cas d'une source dipolaire proche. Un arrangement de ce type est utilisé pour
construire un petit gradiomètre au premier ordre avec une ligne de base de 3 cm. La sensibilité au
champ d'une source proche est comparable à celle d'un gradiomètre au deuxième ordre beaucoup plus
grand, mais l'influence des sources parasites est beaucoup moins importante. Un autre avantage de la
configuration asymétrique est que son inductance est plus petite que celle d'un gradiomètre conventionnel, de sorte qu'un meilleur transfert de flux au SQUID est possible.
Abstract.- The effective area of a circular wire loop to a uniform field is reduced considerably if
it is placed close to a large superconducting disc. The effective area to the field of a nearby magnetic dipole is reduced much less. Such a selective pickup loop is used to construct a small first
order gradiometer, with a baseline of 3 cm. Its sensitivity to fields of nearby sources is comparable to that of a much larger symmetric second order gradiometer wheras its sensitivity to inhomogeneous magnetic noise is much less. Another advantage of the unsymmetric configuration is, that it has
a smaller selfinductance than a conventional gradiometer, so that a better flux transfer to the SQUID
is possible.

INTRODUCTION.- In most SQUID-magnetometer systems
the external magnetic fields to be measured are
coupled into the SQUID by a fluxtransformer. If the
magnetic signal is much smaller than other ambient
fields this fluxtransformer has usually the form of
a first or second order gradiometer /l/.
In order to obtain the maximum signal to noise ratio the baseline, i.e. the distance between
the gradiometer loops, should be as small as possible, provided that the flux coupled into the SQUID
remains large compared to its own noise. Hence the

Fig. 1 : A gradiometer with one selective pickup
loop as seen by a) a uniform magnetic field b) the
field of a nearby source.

S/N ratio will increase on reducing the length of
the gradiometer without loss of sensitivity.

When a superconducting disc of radius a is
placed on the axis of a circular loop of radius r

A SELECTIVE PICKUP LOOP.- The baseline of a gradiometer can be reduced considerably if it is possible
to construct a pickup loop with an effective area
that depends on the shape of the external magnetic
fields : small for uniform fields and large for the
inhomogeneous fields that have to be measured. A

at a distance d the effective area of the loop will
be reduced. The effective area of the system to a
uniform field along the axis is given by 111

A
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where A_ is the area of the loop itself and V is

small second loop will then be sufficient for nul-

the positive root of

ling the response to uniform fields (figure la) so
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that inhomogeneous fields will produce a large flux

Figure 2 presents a graph of eq.(!) for the case

in the SQUID, even when the baseline is very short

that — = 1.6, together with corresponding measure-
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(figure lb). It will be shown, that the combination

ments. The graph also shows the measured effective

of a circular loop of wire close to a large super-

area of the system for the field of a nearby magne-

conducting disc behaves like the selective flux-

tic dipole. For small values of d/r the effective .

transformer loop we need.

area to a uniform field is much smaller than to the
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field of the dipole.

red fluxreduction factor is 85 and this -figure can
still be improved by better matching the signal
coil of the SQUID to the transformer.
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Fig. 2 : Effective area of a loop of radius r as a
function of its distance d to a large superconducting disc of radius a. The ratio a/r is 1.6. a) for
uniform field along the axis (measured and calculated). b) for the field of a dipole on the axis of
the system at a distance S = 13 r (measured).
THE NEW MAGNETOMETER.- Figure 3 shows the prototype
of magnetometer with one selective pickup loop. A

Fig. 3 : Miniature magnetometer with one selective
pickup loop. 1 ) wire loops 0.04 mm Nb multifilament
wire, 2) lead disc, 3) toroidal SQUID, 4) screw
with superconducting disc for balancing in axial
direction, 5) shielded enclosure for capacitor and
wire connections, 6) teflon rings for clamping
against wall of dewar.

large lead disc is located just 2 mm above the lower pickup loop.

Its distance to the upper loop is

so large, that the reduction of the effective area
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