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Abstract

We have fabricated planar-type single-layer second-order high-Tc SQUID gradiometers. The devices consisted of
symmetrically designed three parallel-connected square pickup loops that were directly coupled to the SQUID. YBa,Cu;0,
film was deposited on SrTiO; substrate by a PLD system and patterned into a device by the photolithography with ion milling
technique. Junctions of the SQUID were either step-edge or bicrystal type. All the structures were formed on a 10 mm x 5
mm substrate. Balancing of the gradiometer was achieved by adjusting the width of the central pickup loop. The gradiometer
noise was measured both inside and outside a magnetically shielded room. Details of the results will be discussed.
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Fig. 1. Schematic design of the direct-coupled second-order
SQUID gradiometer. L, L¢ are the loop inductances. A4, 4¢
are the effective areas.
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Fig. 2. Typical current-voltage curve of the SQUID
gradiometer at 77 K.
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Fig. 3. 1/modulation period vs. center loop line width. The
meaning of the modulation period is such that the
gradiometer with longer period is less sensitive to the
applied magnetic field.
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Fig. 4. Field noise spectra for 2nd-order gradiometer at 77
K(sample @). Junction of the SQUID was step-edge type.
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Fig. 5. Field noise spectra for 2nd-order gradiometer at 77
K(sample ®). Junction of the SQUID was step-edge type.

w W T o
2
N,

Ao ghol 1.5 pT/(HZ*?
emHE AbE BAF I} v)xbe] $ENA L] Fhol
A ZA vkl 9, 100 Hzell A= v x|
A E 1.5 pT/(HZ cm?) & 10 Hzoll A9 =
= W3 A9 2oy, X RN T
#@ol 04 pT/(HZ ecm®)E A3l ZA Vgrh
A, A ®ANAME 10 Hzol A 28 8753
Bt @AM el 25 ghel ZHzF 11 pT/(HZ™
em?) 9} 53 pT/(HZ> cm?) & 1}gkth, &=3F 100 Hz



166 Y. Hwang et al.

10000

1000

unshielded

=
(=3
o

-
(=]
T

shielded

Field Noise [pT/(Hz"*cm?)]

1 10 100
Frequency (Hz)

Fig. 6. Field noise spectra for 2nd-order gradiometer at 77
K(sample (©). Junction of the SQUID was bicrystal type.
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