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Abstract

The \Paramagnetic Meissner E�ect" (PME) was studied in a Nb disk of 6.4

mm diameter and 0.127 mm thickness. In SQUID magnetometer measure-

ments, the magnetic �eld was applied perpendicular to the disk surface and

the sample position rigidly �xed in order to eliminate any possible complica-

tions due to �eld nonuniformities.

The zero-�eld-cooled SQUID data, collected while warming the sample

in an applied �eld, shows two diamagnetic m(T) transitions near T = 9 K,

separated by less than 0.2 K. In contrast, subsequent �eld-cooling of the

sample produces a positive step in the SQUID feedback loop voltage. This

indicates a positive, or paramagnetic, step in the magnetization, at T = 9 K.

The magnitude of this paramagnetic step increases with increasing �eld until

it reaches 10�4 emu at H = 50 Oe. This corresponds to less than 0.1% of

the zero-�eld-cooled, diamagnetic change in m(T). At still higher �elds, the

�eld-cooled magnetization step also becomes diamagnetic, although an initial

positive step at Tc remains.

In order to provide an independent measurement of this e�ect, localized

magnetization measurements were conducted with millimeter-scale Hall sen-

sors. Hall sensors were placed at the top and the bottom of the disk and also
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near the center and near the edge of the disk. In all cases, the �eld-cooled Hall

sensor measurements show no magnetization step to an accuracy of 0.5 G. In

contrast, simultaneous SQUID measurements clearly show the paramagnetic

magnetization step.
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