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l3¡e electrical prcperties of glassy cardcon (C€)
have been the sr:bject of a few iltrestj-gations, but
üre wrderstanúing is far frcrn ccnplete. It contj¡r:es
to be a matter of debate a¡rd crcnsiderably no:e work
i¡l this area is needed to delineate ttre electrical
properEi-es. lrle have studied the terq)eratur:e depen-
der¡ce of the elect¡ical crcnductivity (o) of GC heat
treated at diffs¡ent tery)eratu¡es j¡r tl.e range 1000-
28OOoc. !E have also ¡¡easr¡red ttre magrretic field
and tenperature deper"rdene of tlre Íngnetore-sist¡r¡ce
of GC heat treated at different terg:eraürres. Orr
neasL¡renents were taker¡ i¡side a der'¡ar with a 50KG
supercgnductJng magnet iJI ttrc teJrgErature range 10
to 300"K.

Ttre conducbivity was four¡d to i¡lcrease with
teÍperature (T) i¡rdicating semiconductor behavior
for al-l the sanples. Ttre eonductivity e><hibits twg
different betrayiors \^tith I{If separated at HI| 2000-C.
For IITI > 2000"C, o salurates at 1cn¡ tenperatures,
¡¡¡hereas for liTf < 2OO0"C tlrere is a sharp deeease
as T is reduced as sttc¡'¡n irl Fig. 1. For ttre higher
tfft range tr¿o contributions to o were found. A
te¡rperature i-ndependent o^ due to bounda4r scatter-
Jlg, ard a t€{nerature deftndent oontrjJ¡ution of t}re
form exp (-BlI ") wtrere n = I/4. lhis tenperaürre
dependerrt part of o is beüeved (see fig. 2) to be
due to tl.e hoppilg cqrduction of the localized
spins.

For tt¡e lc¡¡er lfft range a sj¡nilar separation is
valid o<cept at tl¡e lor¡'¡est tenperatures. Subtract-
j.ng out the hopping contrjJcution tlre renrainder
o<hibits a logaritluaic tqÍperautre dependene vihictt
saturates into o^ by 100"K. Itris lnT dependence is
ctraracteristic of the lbndo behavior of tte local-
ized spils i¡r the lc¡rer lIIf range.

@ has negative rnagrretoresistance (Ap/p) for all
lfi:t. ltre rnagnitude of this negative magrretoresis-
tance was fornd to j¡rcrease as tlre nragfnetic field
(H) ilcreases up to H = 50KGr and as tf¡e ¡rea^sr¡re¡rer¡t
tsq)erature is 1q{Rred ttre sanplers lfft j¡creases.
For HIt belc¡¡¡ 2000-c ttre analysis used above \^¡as
not sucoessful. ltre behavior of Lp/p beccnes nore
ccnpler<, alttrough the general trend remair¡s the sa¡re.

Itb believe ttrat negative Ap/p arises frcrn field
dependent scattering frcrn localized spins, For ttris
nechanis¡n it is r,re1l kncr¡n that Lp/p * -m- wtrere m
is tl¡e effective magnetigptent per spirt. Analy-
zing tJ.e belravior lrc/ol'l' a unique dependence was
discrcr¡ered i¡r tt¡e higher III! range. Íhe negativre
M/p is for:nd.,tg be a single val¡ed functj.on of the
paraÍEter Hft-'' as shc¡¡n in fig. 3.

lúrereas the operirrental behavior of o and
M/p have been established, the r:nderstandilg is
still not ccnplete. lbasure[rEnts at lo,rer te[pera-
tr¡res are plar¡ned to extend tJ:e range of our

irvestigation of the electrical properties. A-lso a
ohererrt pi&r:re cah energe'only when correlations
wittr other electronic properties of @ are nade, and
additior¡al operinents are planned for tlre futr¡re.
Ttreoretical \,rork is also needed to ccrpletely
explain scnerg{ our o<perinental observations suctr
as the f $yn¡-t 

') del¡endence of Lp/p.
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