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.Abstract for the Ihtefnational Conference onthe = = = . )
 Science of Superconductivity Colgate University, - UCRL-10817
Hamilton, N, Y., August 26-28, 1963 , _ Abstract '

PSEUDO-REVERSIBLE MAGNETIZATION QF Nb”.v*
Harley C. Hitchcock

¢

Lawrence Radiatxon Labaratory
University of California
~ Berkeley, California

May 13, 1963
. ABSTRACT B

~ One of the striking features of the magnetization of bulk samples of defect~
samrated second-group superconductora is a quasi-perfect dxamagnetlsm for
certain regimes of the flux penetranon. . This effect is seen, typically, in the
masnetization of a ]ﬁong cylinder in a uﬁiform. axially paré.llel magﬁetic field
a.fi:er-"flux Jumps" a"xd on changmg the a;gn of the field rate of rise for an alreaay
penetrated specimen. The effect is also seen when the sample is cooled in -t_he
field.. in the case of zero cooling field, there is a émall. reversible penetr'atti‘o'n
to the point where the applied field reaches some value which we associate with
 the lower critical fie;ld of the Giniburg-Landau-Abrikosov-Gor'kov (GLAG) theory;‘
' above this value the 1rreversible, almost quadratxc penetra.tmn predxcted by the .
" Bean theory commences. | |
- We have measured the reversible flux pénetrationl in specimens of Nb in the
- _ avbove. geometry as a function of the cooling field, ‘temperature.. a'.nd.degrvee of cold
work. 'fhe mea;urément was made by integrating dB/dt from a coil surrounding
_the sé.mple. and the a.pp'araft'us wasg sufficiently-senaitive‘ to resolve a change in
pénetijation of 5)(103 quanta. Designatinglthe field for the onset of irreversibility -

we have -4 7M = Hir -H

as ._E-,I‘. and the cooling field as H s Heool’

irr
' The locus of these points, when plotted in the 4wMH plane, reveals a mag- -

cool’

netization characteristic of the negative-ﬁ-surfazce frae-enefgy theorics superposed
on a symmetric {(diamagnetic-paramagnetic) magnetization e:».;pected for the defect

g » stfuctufe.. The net diamagnetic area enclosed by this pseudo~reversible curve is
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eéual to the free energy of condensation. The upper and lov'ver. ci-itical-field
values defined by these measurements are in qualitative accord with the result

. énticipated for Nb, namely, a decrease in the electronic mean free path associated
with an increase in the intensity of the defect structure.
This result suggests that the relation of the GLAG structure to the defect~
" flux structure, in terms of an "effective" free energy; is one of simple super-
position, and that the two coexist in this regimes of penetration, . |
.#‘5’ Work done uﬁdér the auspices of the u. S. _ -Atdmic Energyl Commission.
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