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Report:

We have recently discovered a fluctuating incommeate charge-density-wave (ICDW) in underdoped
superconducting cuprates using resonant inelastay >scattering at the Cu-L3 edge, an approach twhic
however cannot establish the low energy scale &ypicthese fluctuations.

In experiment HC-861, we have studied this ICDWhgdgiigh resolution inelastic x-ray scattering.

We observed a quasi-elastic ‘central peak’ andngtrphonon anomalies, associated respectively to the
formation of CDW nanodomains and to strongly amggat electron-phonon interaction. These resuliseha
been recently published as an article in Naturesiely(Le Tacon et al. Nature Physics 10 52-56 (P014

The main purpose of the experiment HC-1121 wasir@ily to extend these measurements for different
doping levels: YBaCuO; and YBaCusOg 43

The first sample happened to be measured pridretdbéamtime (during in-house time), as it was reglutio
answer some of the referee’s criticism to the afmnetioned paper. The results are reported in the
supplementary materials of the paper.

As the field is rapidly moving, work performed orther beamlines by us and competing groups
demonstrated that measurements on the second samepée not so relevant. Instead we decided to
investigate a related compound, ¥%Ba,Os. This compound has a rather high doping level (p40and
displays very nice quantum oscillations, but sa@CDW have been reported.



We invested several days in the study of this nefawrithout success because of the very largensitg of
the elastic line that preempted any decent anabjsise inelastic part.

We then turn to a back-up sample, for which we have accepted proposal (HC-1395) that is
Lay g74880.104CUO.

In YBCO compounds, the BZ where the measuremenghtoio be performed could be identified using
diffuse scattering reciprocal space mapping. Dudetthnical constraints however, these measurements
cannot be performed below temperatures of ~80 &t,dhe above the charge and spin ordering of LB@©.
choose to do the IXS measurements close to (0 Ovéh&re recent hard x-ray diffraction measurements
showed a large superstructure peak. We could angstigate a couple of temperatures (15K, 60 K and
room temperature).

At 15 K, we could clearly see and enhancement @felastic line similar to the one observed in YB@0Oa
rather different wave vector (0.23 0 8.5). At tlilees temperatures the enhancement disappearegpested.
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The position of the analyzers in the reciprocakspallowed us to map the (H,0,L) plane from L=8td.0
but these data are still being analyzed.

Inelastic scans up to ~20 meV energy loss wherpeed allowing to extract the low energy (acousin
optical) transverse phonon dispersion. At L=8.5jrat glance, no anomalies were seen in the dssperof
the phonons. Preliminary analysis of the data migis some large broadening of the phonon on a érdad
range at low temperature. We note however, Stok#s&tokes intensity ratio analysis revealed thn t
sample was not very well thermalized.

New measurements on a large piece of crystal, battter thermal contact, have been performed during
beamtime HC1395. A more complete temperature deppeedhas been measured, and the first trend of the
analysis, that is still undergoing, seem to conftira preliminary results presented above (elasgntral
peak’ and phonon broadening close to the CDW waatov).



