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Report:

Single-molecule magnets (SMMs) exhibit a magnetic bistability due to the presence of an anisotropy barrier
that, at low temperature, opposes the reversal of the molecular giant spin leading to a memory effect™.
Equally interesting are one-dimensional molecular materials exhibiting slow relaxation of the magnetization
due to the anisotropic exchange interaction along the chain.!?! .

This experiment was continuation of a previous one (HE-3911) on the detection of the magnetochiral effect
with hard X-ray on molecular magnetic helices. The observation of a strong magnetochiral effect in the
Cobalt(ll) derivative with a much weaker effect in the Manganese(ll) is the first comparative investigation in
this field, and is to be published very soon.”®! This time, we investigated chiral magnetic chains with biaxial
symmetry exhibiting spin-canted arrangement of the magnetic moments. The two compounds we wanted to
investigate comprise either lanthanide(l11) anisotropic ions or Jahn-Teller distorted manganese(lll).

- Magnetic dichroism of the [Dy(hfac)sNIT](CsH4OPh)] single Chain Magnet

The first investigated compound is the single chain magnet [Dy(hfac)sNIT](C¢HsOPh)] where hfac stands for
hexafluoroacetylacetonate, NIT for 2-R-4,4,5,5-tetramethyl-4,5-dihydro-1Himidazolyl-1-oxil-3-oxide, and Ph
for phenyl.™! This compound crystallizes in the space group P2,2,2; so that the building of the chain creates a
chiral pattern. The crucial point is that one crystal contains only one of the two enathiomeric constructions,
which allows us to go for magneto-chiral dichroism investigation, as demonstrated by our previous beam time
on Co and Mn based chiral single chains magnets.

At low temperature ( ~2.15K) the natural circular dichroism (XNCD), circular magnetic dichroism (XMCD)
and magneto-chiral dichroism (XMyD) were investigated at L1, L2 and L3 edges of the Dysprosium. We
managed to observe a XNCD of 2% at L1 edge in the perpendicular orientation (k propagation vector
perpendicular to the crystallographic b axis). Interestingly, in the parallel configuration, (i. e. when k and b
are almost collinear) the XMCD signal at L3 decrease of about 3%.
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Figure 1: Natural dichroism at L1 (left) L2 (centre) and L3 edges (right) in the perpendicular configuration.

- The single chain magnet MncyclamSO,

The second system we investigated is the MnCyclamSOas (Cyclam = 1,4,8,11-Tetraazacyclotetradecane),
contains Jahn-Teller distorted Mn(l11) coordinated by the Cyclam macrocycle ligand and bridged by a simple
sulphate anion. ™! It is constituted by chains and crystallizes in the chiral P2;2:2; space group (see figure 2-
left) and thus the crystal orientation was optimized in order to maximize natural circular dichroism signal
before inserting the sample in the cryo-magnet (see figure 2 - centre). The measurement was carried out at a
temperature T = 2.1K with the k vector perpendicular to the b crystallographic axis at the energy of the
manganese K-edge. The magnetic field has been swept between -3 and +3 Tesla.

The power have been set as low as possible in order to avoid radiation damage but conserving some signal.
Unfortunately the data cannot be exploited because the crystals were damaged during the irradiation (see the
picture on Figure 2 right), indeed, we cannot rely on i) chain orientation, ii) chain length, iii) chemical nature
of the complex anymore.

Figure 2 : left : representation of the chain structure. Center : picture of the crystal before the experiment. Picture of the
crystals after the experiment.
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