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In  succession. to the pre l in inary
work[ l ]  presented in CARBONE 84 held- in
Bordeaux, a number of experiments have
been done repeatedly and are sti l l  beino
conducted to obtain stable and reproducí-
ble results on electronic properties of.
low-stage GICrs wi th ICl .  In  v iew of  the
facts that the ICl conpounds of graphite
are gqnerally fragile for cooling aid
heatin! cycle even at relativelv-Iow
te¡nperatures and exhibit a phasé transi-
tion not much above room temperature,
cares \dere taken of procedureg of the
sample preparation and handting.

Fig. 1 shows a reliable set of the
i.n-plane resistivity vs. temperature plots
for stagé-l and stage-2 cornpounds both
prepared by the two-bulb method fron HOPG.
Nature of the stage-L compound is just the
:3rne as previously reported in Boráeaux[l].
The stage-2 sample indicates much lower
:esistivity values all over the temper-
ature range examined; the residual 

-re-

si.stance seems to come dor¡n far below 10-6
chm-cm, though the whole data can be
reproduced by an ernpirical formula as

thosé for the stage-l.  No discontinuity
is found of the latter at 260 X, i¡nplyiñS
that fcl  layers in the stage-2 structure
are more stable and have higher transit ion
tempera ture  than those in  tÁe s tage_ l [2 ] .

.  F ig .  2  revea ls  tha t  the  HaI l  coe f f i -
cient of the_stage-2 compound is about 3,/2
ti.¡nes that of the stage-l in the magnitude,
but quite al ike in.shówing a weak dÁpend-
ence on the magnetic f ield intensity. The
te¡nperature dependence has been sepárately
confirmed to be almost neglegible ior the
both. Therefore, one can loók upon thern
as sinple hole metals in a rough approxi-
mation, though the stage-Z is éxpeéted to
have _ four  bands  [3 ]  .  tñe  dens i ty  o f  car r i -
e rs  (pos i t i ve  ho les)  thereby  es i ina ted  is
8  x - l ó 2 0 - c ¡ n - 3  f o r  t h e  s t a g e l r - á " á  s . s  

"1620 gm-3 fo r  the  s tage-2 .  On these bases ,
the  HaI l  mob i l i t y  o f  éar r ie rs  has  been
ca lcu la ted  as  in  F ig .  3 .  The s tage-2
sample has much higher values thañ tnose
of the stage-l reported beforetl l ,  amount-
r n g  u p  t o  a b o u t  4 , 0 0 0  a t  2 6 0  K ,  1 6 , 0 0 0  a t
4 0 _ K  a n d  p o s s i b l y  m o r e  t h a n  2 O , O O O ' a t
4 .2  K  in  labora tory  un i t .
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HereuPon, it rnay be noted that among

the data fór at1 stage-2 specimens so far

"*á*itt"a, 
the. resistivity shown in-Fig' 1

is the lowest one but thá ¡tatl coefficient
i; ;rÑ; ,"itrt ttt" otherstT víz', there is

lá áiie"t"nce in the carrier (positive

iiár"l-áá""ity, and hence also in the chemi-

lár-!".po"it ion. Therefore, the high
ráU¡.fity valueg of the stage-2 sample seem

tá-iefféct that the careful handling

"i"uir:."." 
lhe ordered alignment of inter-

l irátáá-icr mo!-ecules so as to reduce the

áliáca scattering of carriers in this

""áói..". 
The réason why the carier

á-.""itv is not much affected by such a
lálii"rZ""e in the structural order can be

"óññá.t"4 
undoubtedly with the lon ioniza-

iion-efficiency (holá production rate)
not  exceeding 12t  I l l .

FinallYr Fig. 4 reProduces the
c-axis- ies i i l iv i iy  a lso as.a funct ion of

i"rp"i.t"t". The abruPt rise-up around
ió-o-x is due to the oráer-disoráer transi-

i iá"-'niá".nied else',heret2l ; the transi-

iiá" ióitt of the stase-2 99ttp9Y"3 i"

;;;"iit round to be á tittte hisher than

that of the stage-l, but ttt:!9 -is ob-

;;"á-"; áiscoátinuitv at ?69 K. even f-or

lñá stage-r. As compared r¡ith the Prevl-
iü! iJ"üit i i l l ,  ut" 

-thermar 
hvsteresis is

áirti""i.a ihis ti¡ne, and further the

i."i"ii"ity becomes more than one order

fé"s a"a sñows steep temPerature depend-

""óá 
r"t the both cómpouncls-' Careful

tru"áfi"g seems to prevent the formation
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of microcracks which may disturb the
interlayer transPort of carriers'

In consequencer the resistance - ^A
anisotroPy ra€io is  so h igh as 2-3.x l0 '

iát-itt. l tage-z betvreen room and liquid
t¡eliu¡n temPeratures, whereas it ranges
5: , - ;  ro3 ior  the stase- l .  rh is  is
áuáritati.tely consistént with the impurity
-'ássisted hoñping mechanism proposed by
Sugihara [4]  .
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