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ANORALOUS ELECTRICAL RESISTANCE OF SUPERCONDUCTOR Pb,MosS,
INDUCED BY MECHANICAL VIBRATION

Kozo OBARA

abstract

Temperature dependence of electrical resistance of Pb,Mo,S, was mesured from room temperature
to 4.2K. Anormalous temperature depences of resistance were observed at near 200K, 80K and below
50 K.

Anormalies were due to an amount of Mo,S, at 200K, and other anormalies were dependent on
mechanical vibration and cooling rate below 50K. These were not observed in the result of the mesu-
rement without vibration. Samples contained no Mo,S, exhibited anormalies in the only mesurement
with vibration. Mechanical vibration dependences of the critical temperature of superconductivity were
the same as the case of static pressure.

These were related to the ordered arrangement of atmos iuduced by stress.
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Fig. 2 A X-ray diffraction pattern of Pb:MogSs.
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Fig. 3 Projection of the structure,of Pb.MosS; along the

Table. 1 Pb,Mo,S; X-ray diffraction data of R.Chevrel et
al ¥ and present work

hkl R.Chevrel et al. present work
a obs I/Io a obs I/Io

100 6. 549 47 6. 564 53
110 )

101 4. 622 100 4. 646 100
111 3. 805 31 3.821 30
111 3.769 34 3.771 34
200 3. 268 5 3.274 5
210 2.931 41 2. 931 43
201 2.917 95 2. 908 78
211 2. 690 5

211

{21 1 2. 664 68 2. 671 50
220 2. 321 18 2. 327 11
220 2. 298 3

221 2. 196 63 2. 206 42
(221

291 2.170 73 2. 176 50
{310

301 2. 068 71 2.076 49
311 1. 982 7
{:EII 1. 968 89 1.973 64
311

222 1. 906 17 1.910 9
302 1. 804 28 1. 807 13
321 1.759 4

321 1.749 13

312 1.742 27 } 1.746 19
312 1.739 30

400 1.634 4 1. 637 1
322 1. 599 6 1. 605 3
410 1. 589 2

{32?

995 1. 580 11 1. 585 5

rhombohedral axis. The heights of the ated
atoms are given as fractions of the unit cell
parameter.
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Table. 2 Coordinates and c
MoeSs unit cell.

y of Mo,S,Pb in Pb,

P

Mo. S(1) S(2) Pb
X 0. 2273 0. 3832 0. 2424 0.0
Y 0. 4159 0. 1259 0. 2424 0.0
YA 0. 5617 0. 7429 0. 2424 0.0
Occupancy 1. 00 1. 00 0.75 0.92

X5, a-SitedPb392%, 2c-Site D Sit, 75%
BELMEEINTOREWEDIIEERB L O
hdiDis h FEFEL T 5.
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Fig. 4 Temperature dependences of the electrical resistance
of Pb;MogSs from room temperature to 4.2K.
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Fig. 5 Anormalous temperajuer depend of the elec-

trical resistace of Pb;MogS; induced by mechnical
vibration. (r: refroidi c: chauffage)




NRFEZ 1 Pb,MogS, i 3517 % BMEVIRE) TR ShIcERUBENORKE 223

Table. 3 Mechanisms of inner friction for non-magnetic sintering materials. (Except thermal conductivity, reflection,

thermal relaxation phenomena)

Diffusion {
Elastic inner friction

Ordered arrangement cased by stress (alloys, fm<{1 Hz)
Variation of distribution caused by stress (alloys, C in Fe)

Electolon—Viscosity of electoron gas (single, poly crystals)

Plastic deformation (single, poly crystls)

Inelastic inner friction{Slip of grain boundary (single, poly crystals)
Ideal Hysteresls (Al, Al;O,, SIO; et al)
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