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ABSTRACT

Measurements' of thernal conductlvityr k, of Rbg.3MoO3, n-Ho4O11r and
Kg.9Mo6O17 in the range 40-300 K are reported, with special attention to
the charge density wave (CDF) traosltlon. In all. cases the GDll transition
is seen as an anomalous decrease of k as T decreases at the
transltlon. l{hile in the first two conpounds the anomaly ls ascribed to
the electronic contribution and to the condensation oI the normal carriers
at Tc, in the later case the anonaly is very large and it is essentially
due to the lattice, that undergoes a colmensurate disbortion.

TNTRODUCTTON

Rbg.3Mo03, n-Mo4O11 and K6.9Mo6017 are all raolybdenr:m oxides whlch
display reduced electronic dimensionality and charge density save
transitions tll. Rbg.3MoO3 is a quasl one dimenslonal conductor uith a
Peierls transition at 182 K associated with an incomensurate CDt{ I2l.

n-Mor,O11 is a quasi-tvo-dimenslonal metal that undergoes also a
corunensurate CDll transition at 107 K t3l. Kg.9MoO6O17 is also a
quasi-two-dimensional metal that undergoes a eornmensurate CDll transition
at 120 K [4]. In order to further understand the CD]l transltions and
their, relation with the structure we have initiated a systernatic study
of the thernal conductivity in different molybdenun bronzes and oxides,
and in this paper we gi-ve a preliminary account of the measurements
perforroed in the title compounds.

EXPERIMENTAL

In all cases thermal conductivity r,ras measured along the high
electrical conductivity direction in elongated samples of typical
dimensions 4x1x0.2 xnrlJ, using a 4 probe slow a.c. ( s5x10-r ilz)
method, relatively to a constantan wire as previously described t5l.
Therrual gradients were monitored using chromel-constantan thernocouples and
the gradient across the sanple was 1. K, except near CDll transition
vhere the it was kept <0.5 K. Measurements tere perforrned on warmlng at a
rate of 10 K/hr, and 5 K/hr near the transi"tions, after a pre-cooling of the
sample to 20 K at 40 K/hr.
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smaller fraction of the condensed electrons (the bidimensional Ferol
surfaces suffers only a partial decrease) and of a larger latt,lce
contribution. The Larger lattice conductlvity when congared nith the bluE
bronzes ls a consequence of a more perfect structure without the
cation ileflclency of the blue bronzes. The rnagnftude of the observed
anonaly and the overall results are consistent wlth a snooth lattice
contributlon and an electronie part given by the llledraann-Franz
lan.

Thernal concluctlvity of the purple bronze Kg.9l,lo6O17 aLong the a.b plane
is shoun in Fig. 3. Here again.we.flnd roon teoperature values hlgher than
in the blue bronzes, 12 +2 WK-rm-r, k increasing as T decreases.A very large
anomaly is present at 102K, seen as a nitxlnun of dk/dT. this
temperature corresponds to the CDI{ transltlon in agreement to the
tenperature where the electricaL reslstivlty has also a naxinuo ln
dk/dT. However the nagnitude of the anonaly is too large to be accounted for
by the decrease of the electronic contribution, as shown by the dashed llne
of Fig. 3, that represents an estinate of the ther:nal conductivity of the
electrons Ke given by Wiertnrrur-lranz law and the experfunental
conductivlty o (Ke=Lo oT) nultiplied by 10. The observed anonaly il at least
15 times larger than the estimated eLectronic contributlon. therefore, the
observed decrease of k at rc ls due to a decrease of the lattice
contribution as a consequence of the cormensurate distortlon (doubllng of
the ce11 along a and b). In this respect it is worth mentl.on athat
specific heat measurements in this conpound showed an excess entropy
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RESULTS AND DISCUSSION

The thermal conductivity along the htgh electrical
conductlvity b axls of the blue bronze Rbg.3Moo3 in the range 40-300 Kis shonn ln rig. 1 for two samples. Ttre--iesults srere found essentialy
equal to those prevlously reporterl.by.us [5,6] for the K analogue with ;
room teoperature value of 5 10.5 wK-lnt1. A 1-arge anomaly, bettEr seen as asharp peak in the slope dk/dt. (inset llg. i) is piesent at lg1K.The large decrease of thernal'conductivliy be11ow tc is ascribed tothe decrease of the electronlc contribution of the condensed electronsat the cDW transitlon. As in the K analogue the results can be explainedln good approx{matlon by the l{iedmann-granz law t5-61. As illustraled 1nFig. 1, dlfferent samples can have slightry dlfferent tenperaturedependence of thennal conductlvity above zoor.- rn splte of th! snal1gradients (0.5K) and of the snal"l therrnal rate (5 K/hr) u;ed, in no case we
have_found-any evidence for a peak'of k near Tc as recently reported by Kwok
and Brown [7] in K9.3MoO3.

Thernal conductlvity, measured also along the b axis of highelectrical conductivity in three dlfferent sanples of n -Mo4o11 is showq in?lg. ?. At room temperature k in this colrpound was found to-ui'ts t I wx-lr:ls.lgnificantly larger than in the bLue bronzes. A nuch snarler anonal.y is
seen at 102 Ka++a change of the elope dk/dr assoeiatcd vith the cDt{transltlon. The snaller nragnitude of this anornaly is a consequence of both a
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3ig. 1 - Thernal conductivity k of two sanples of Rbg.3Mo03 as a functlonof tenperature. dk/dT is shorrn in the inset.-'-
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