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The origin of technical terms "Zero-Field Cooling" (Z.F.C.) and "Field Cooling™ (F.C.) ,
which have been introduced in the spin-glass study, is presented. These terminologies seem to
provide a clear and strong connection with experimental facts in fields of magnetism and su-
perconductivity.Brief summary of the spin-glass and superconductivity associated with the ZF.C.-
and F.C.-susceptibilities has been described. The process of F.C.in the spin-glass system might
lead to an equilibulium state even in an extremely low field. The difference between the Z.F.C.-
and F.C.-susceptibilities is intrinsic to the spin-glass system and reflects the fundamental prob-
lem. On the other hand, the careful experimental results of Z.F.C.- and F.C.-susceptibilities of
superconductors play an important diagnostic role to check the sample quality. The features and
the difference between Z.F.C. and F.C. reconcile the seemingly contradictory notions for the
superconducting characters.

The versatile applications of Z.F.C.- and F.C.-susceptibilities and the fruitful discussion
have been accomplished on the basis of the long term painful and continuous development of
technics of the superconducting quantum interference device (SQUID) . Although nowadays the
SQUID apparatus is commercially available, it would be hard to overstate the importance of
many researcher's endeavor.
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Fig.1 Various concentration regimes for a canonical spin-glass illustrating the different types of magnetic behavior

which occur (after ref. 14) .
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(defined as X =
M/H) vs. temperature for 1.08 and 2.02 % Mn.
After zero-field (H<0.05 QOe) cooling to the
lowest

Fig.2 Static susceptibilities of CuMn

temperature, initial susceptibilities
(Z.F.C.) (b) and (d) were taken for increasing
temperature in a field of H =5.90 Oe. The sus-
ceptibilities (F.C.) (a) and (c) were obtained
in the field H =5.90 Oe, which was applied

above T, before cooling (after ref. 7) .
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Fig.3 Sketch of the multi-valley Free energy landscape
as a function of spin configuration space (after
ref. 11) .
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Fig.4 The difference between superconductors and per-

fect conductors for the magnetic behavior.
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Fig.5 The upper and lower critical field as a function

of temperature for Type- I superconductors.
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Fig.6 Zero-field cooled- and field-cooled susceptibili-
ty of superconductor RuSb. Demagnetizing field
corrections have been made (after ref. 27) .
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Table 3 Type I superconductors : the difference be-
tween Z.F.C.- and F.C.- magnetizations for
simply-connected and non simply-connected
specimens in shape. The measuring applied

field is less than Hc,.
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