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Report:

The quasi-one-dimensional metal NbSe; undergoes a Peierls phase transition at
T,=145K. Below 'T', the system is characterised by an electronic charge density wave
(CDW) together with a modulation of the lattice ionic positions. The application of
an electric field above a finite threshold gives rise to collective electron transport. The
Velocity'of the sliding condensate is limited by the rate of conversion between normal
and condensed carriers near the contact electrodes. This conversion is mediated by
phase slip processes which play a similar role as vortices in type II superconductors
or superfluids. Experimentally one observes a stretching (compression) of the CDW
periodicity near the injection (extraction) contact (ie. a shift, of the position in re-
ciprocal space of the CDW satellite peak).

The purpose of this experiment was twofold:
- to extend the results obtained in Exp. HS 633, on the deformation profile of a slid-

ing CDW in NbSes, especially beneath the contacts, where the CDW is pinned to the
lattice or in the vincinity of localised defects, commonly present in such a material.

- to explore the time-resolved relazation of the CDW satellite upon switching off the
driving current, for different temperatures and positions along the sample.
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Measurements of satellite positions were performed on ID10 A, at 90K, 86K, 82K,
75K and 65K, using a 30 um-wide X-ray spot (sample cross-section: 15 ym x 5 um).
Fig. 1 shows the intensity map I(z, @) of the CDW satellite peak as a function of the
beam position, z, along the sample and the longitudinal coordinate, @, in reciprocal
space; in the pinned state (a), for I=0mA; in the sliding state, for [=3.5 mA (I/I7=3)
before (b) and after (c, see after) irradiation ; T = 90K. The vertical lines show the
contact boundaries; a wide electrode (dashed area) and a narrow (15 pm) electrode
have been evaporated, leaving an uncovered section of 3 mm between electrodes plus
an uncovered section of 1 mm after the narrow electrode. At zero current (Fig. 1 a),
- one sees two localised anomalies on the CDW satellite intensity, at z ~ 1.5 mm and
T ~ 2.7 mm. Measurements, along the sample, of the (0,2,0) Bragg peak position
show that the zero-current anomalies are due to two small structural defects, acting
as strong pinning center. The application of a DC current reveals, indeed, that the
satellite peak position changes its value abruptly at these positions, indicating the
~ occurrence of phase slippage.

12432 - , . ' 1.2432
. ; 1.243F
1.243 : (a L
1.2428| . 1.2428}:
1.2426} 1 12426
1.2424N Y 12424 1% 1
. M | : - B NN RV
_.51.2422 1R i =2 12422 -
O 1242 \’\f O 1242

12418} 1.2418] -

124181 1 124161
1.2414 1 1.2414}
1.2412} 1 12412}
1 2 3 - 1 o 3 05 1 1.4
position {mm) position {mm} position {(mm}

FIG. 1 Intensity maps I(Q}, z) (normalised units) of the CDW satellite peak as a function of the position, ,
and the longitudinal coordinate, @: in the pinned state (a), for I=0 mA, in the sliding state, for I=3.5 mA
(1/I7=3), before (b) and after (¢) exposure to X-ray radiation (arrow). Beam width: 30 um, T=90K, NbSe;.

A further experiment was performed by exposing, the first block of the sample to X-
ray radiation (arrow), over a long period of time, in order to create a locally damaged
- region. After the irradiation, the CDW satellite position changes its value abruptly at
the position of the irradiating beam (fig. 1 ¢)). Accurate measurements of the CDW
satellite position beneath the two electrodes reveal that the distortions of the CDW
extend over an appreciable distance under the large electrode, but also beyond the
thin electrode, in the region where the CDW is pinned.
Results reported here confirm and extend the results of Exp. 633: the CDW distor-
tion profile exhibits maxima in the vicinity of localised defects as well as at contact
boundaries.
Only half of the allocated beamtime could be used. Time-resolved mea-
surements had to be rescheluded due to instrument failure.
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