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1. Measuring the dynamical spin response of Chromium:

The primary goal of this experiment is aimed to measure the high-energy spin excitations of Chromium,
which remains deeply mysterious because of its very steep spin wave dispersion and concequent lack of
reasonable neutron scattering data.

Chromium is very sensitive to air, we therefore prepared two 200 nm thick single crystal Cr-film on an MgO
substrate and capped it with 5 nm of niobium, in order to protect it from oxidization. The spin and charge
density wave (SDW/CDW) vectors are pinned to be parallel to the surface normal of the thin film. The
incident photon energy is tuned to Cr L3 edge at 574 eV. In order to achieve a resonable photon flux, the
beam slit is set to 40, its corresponding energy resolution at 574 eV is 60 meV, which is more than sufficient
to resolve the 600 meV spin excitation expected in Cr.

Our experimental results are summarized in figure 1. Fig. 1(a) shows the energy scan at tth = 150, 6= -5
(corresponding to high Q position). Besides the most pronounced elastic and flurescences features, we
observed a Raman like excitation at 1 eV energy loss which is clearly visible at the resonance energy 574 eV.
To further check if this excitation has magnetic origin, we perform the polarization dependent measurement
shown in Fig. 1(b) and 1(d), Q-dependent measurement shown in Fig. 1c and temperature dependent shown
in Fig. 1(e) and 1(f). Unfortunately, the spectra taken under different conditions are almost identical and no
well-defined magnetic features are observed.
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Figure 1: Chromium
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The possbile reasons for the absence of well-defined magnetic feature can be manifold: first, Cr is a good
metal with small ordered magnetic moment. The spin excitations will be quickly damped at high energy.
Moreover, due to the steepness of the spin wave, the line width of the magnetic excitation is expected to be
extremely broad; finaly, although the Cr-thin film is capped with 5 nm of niobium, it is not garanteed that the
Cr is not oxidized.

2. Magnetic and charge stripe excitations in La, Ba,CuQ, and their relationship to high temperature
superconductivity

As a backup experiment, we measured the magnetic and charge stripe excitations in La; g7sBag 125CuQa.
Based on the RIXS data we obtained this cycle, we made significant progress on the magneitc and charge
stripe excitations in the next beamtime. We successfully observed the magnon softening in the CDW state
with a fresh cleaved sample and identified the precursor-CDW above the nominal transition temperature.

Part of the data is shown in Figure 1. These panels show the RIXS intensity map along the H and the K
direction at 54 K, 59 K and 90 K. A peak in the quasi-elastic intensity is clearly seen in the vicinity of Qcpw,
hence proves the existence of precursor CDW above the nominal CDW transition temperature at 55 K.
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Figure 1: Identification of precursor CDW



We will submit the exciting results to Nature Materials this month. The title of our paper and the authorlist is
shown below:

Precursor Charge Density Waves in La; z75Bag105CuQy
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