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Report:

The objective of the experiments was to use XMCD to characterize the magnetism of micro/nanocrystals
assemblies of cobalt based single chain magnets (SCM)*? [Co(hfac),(PyrNN)], and [Co(hfac),NaphNN],,
exhibiting large coercivity and high blocking temperatures in conventional bulk phase magnetometry
measurements.

Magnetisation hysteresis measurements through soft x-rays is a well established technique however for the
characterization of molecular systems specific experimental conditions are required including an optimal
control of the photon-flux, an appropriate sweep rate of the magnet and low temperatures.

For this reason, prior to start with the SCM based experiment, we evaluated the capabilities of ID32 beamline
performing a standard characterization of thin films of the single molecule magnet Terbium (1)
bispthalocyaninato (TbPc,) that, in line with previous experiments on the former 1D08 beamline® was
expected to be easily studied. The results (Figure 1a,b), which have been partially shown in a recent research
paper® and are included in a submitted publication and in another manuscript in preparation by our group,
show low temperature XMCD hysteresis measurements with a wider magnetization loops compared to the
ID08 measurements thanks to the faster field sweep rate (2.6T/min) achievable after the upgrade to 1D32.
These measurements have been performed by using the “on the fly mode” developed by the ID32 team in
collaboration with our group specifically for this experiment.

In the following we moved to the investigation of Co-based chains. The samples were studied as single
crystals, powders deposited on copper and microcrystals deposited on graphite. The measurements,
performed at the lowest temperature achievable (nominal value T=5K, measured on sensor D), showed
magnetic dichroism at the Co Lz edge but, contrary to the magnetometry measurements,™ none of the cobalt
chains samples exhibit an open magnetic hysteresis, as illustrated in Figure 1 c,d. It was later shown by
magnetometry measurements on some of the samples studied at ESRF that the material had not lost its single
chain magnet behaviour after the X-ray study, and still exhibited low temperature hysterisis loops similar to
the pristine material.
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Figure 1 a) Top: XAS at the Tb Ms edge of a 20nm TbPc, film deposited on a layer of perylene
tetracarboxylic dianhidride (PTCDA) using linearly polarized light at an angle of 45° between the beam and
the sample. Bottom: XNLD spectrum of a thick TbPc; film deposited on PTCDA and on policrystalline gold.
b) XMCD hysteresis of a 100nm ThPc; film on polycrystalline gold at T=5K (nominal temperature of sensor
D, nearest to the sample) and an angle of 45° between the beam and the sample. ¢) Top: XAS at the Co Lj
edge of [Co(hfac),NaphNN], powders deposited on copper foil using circularly polarized light, at T=5K
nominal temperature (sensor D, nearest to the sample). Bottom: XMCD spectrum of the same sample.

d) XMCD hysteresis of [Co(hfac),NaphNN], powders deposited on copper foil, measured at T=5K nominal
temperature.

We attribute the discrepancy between magnetometry and XMCD to different sampling volumes of the two
techniques and to a likely temperature difference between the measured one and the real temperature of the
sample due to the imperfect thermal contact between the sample holder and the cold finger through the
Stycast epoxy layer.*
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