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ELECTRICAL RESISTANCE ANOMALY AND CDW OF 2H-NbSe,

Kozo OBara and Tunezo TAIrRA

The compounds have been prepared by direct synthesis in quartz ampoules. Transport is performed
with iodine-5 mg cm=? tube volume-in 300 mm x 10° mm tube in a gradient Tx=800°C—T,=725°C.

Crystals are investigated by X-ray technique and electron microscope technique, and decided as
2H-NbSes.

Single crystals of 2H-NbSe; have been studied using mesurement of temperature dependence of
electrical resistance. The onset temperature of the incommensurate state is 35K.
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Fig. 1 (110) sections of the various polytypes ob-
served in layer-type NbSe; compounds with
octahedral and trigonal-prismatic cation coor-
dination.
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Fig. 5 A surface of 2H-NbSe; at magnification
210 %

Fig. 6 A surface of 2H-NbSe; at magnification
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Fig. 7 Transmission electron micrograph showing dis-
locations in a basal oriented thin platelet of
2H-NbSe,.



Fig. 8 Transmission electron micrograph showing
partial dislocation ribbons in 2H-NbSe,. At
several places jogged ribbons are formed by
close to cach other.

Fig. 9 A representative diffraction pattern observed
in 2H-NbSe, used for electron microscopic in-
vestigations.  The spots on the hexagonal grid

nearest to the direct beam are 10.0 type and

those on the hexagonal grid next to it, are of

the 11.0 type.

EBROREKFESE CDW

Hhi# 4 kT, wHiiky 10K £ TilE L.
AkHE, BROHHEMZ ~F R LAY A)ES (01~
0.2mm) 1T 7%, GpisEEIck - ¢, EiER %
S EHIBIOEKRS 5. IR O 0.68 mm, ¥
T [ kg 1.83 mm, kKT 1.63x0.13 mm? T & >
to. BBEUHED <= = 7%, FWEZ L LT 5 R,
7 FPL YR RSN B TF—-FT=R
7 wED RS TIE, B OMHEIZENA S.

BRI, 27442y 2 %fAL, TO~y
FIZ, SO —= %20, Dy —2RNITHEZANR

124 JE R B K% T %W g @

5 20 5 (1978)

THIE L7z, 3% Fig. 10, 11 (T5R5

J
R
2
"
% *
0 »
«
*
ﬁ“l
=) .
E x
e *
o
1
5 | It
x
& x
e
"
‘;‘)
e
L L s L !
0 50 100 150 200 250
T(K)

Fig. 10 Temperature dependence of electrical resist-
ance of 2H-NbSe,.
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Fig. 11 Temperature dependence of electrical resist-
ance of 2H-NbSe,. Electrical resistance a-
nomaly is due to the onset of incommensurate
stae.
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Fig. 12 (hk.0) prjection of Fermi surface for 2H-
NbSe;. Alternative Fermi surface spanning
vector joining saddle points which may give
rise to the 3a, superlattice.
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Fig. 13 a) Fermi surface for 2H-TaS,; lower band b) upper band, deduced from average of APW and tight
binding calaculations. c¢) d’manifold in APW calaculation for 2H-NbSe,.
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