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carbon centers†
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The preparation of Fe(II) complexes combining monodentate NCX− (X = S or Se) and the tetradentate

Schiff base chiral ligands RR-L1 and SS-L1 = (RR- or SS-L1 = 1R,2R or 1S,2S)-N1,N2-bis(pyridin-2-ylmethyl-

en)cyclohexane-1,2-diamine in acetone results in an unexpected reaction. Thus, four enantiomerically

pure compounds of formulas [Fe(RR-S-L2)(NCX)2] and [Fe(SS-R-L2)(NCX)2] (X = S or Se) are formed by the

new asymmetrical ligand L2. In L2, one acetone solvent molecule is incorporated into the ligand forming a

bond with the C atom of one of the two CN imine groups of L1, which is transformed into an amine

(Mannich reaction). This reaction is diastereoselective as the incorporation of acetone leads to an asym-

metric C adjacent to the NH group with opposite chirality S- or R- to that of the cyclohexane carbons

(RR- or SS-, respectively). Therefore, L2 contains three C chiral centers. Structural and magnetic charac-

terization of these compounds demonstrates that they show in the bulk a gradual spin-crossover behavior

and LIESST effect. Interestingly, the presence of an intramolecular hydrogen bond between the integrated

acetone molecule and the NH group can trigger a secondary stimuli-responsive behavior in the system.

Therefore, by changing the solvent polarity, the color of the complex in solution can be easily tuned.

Introduction

Spin-crossover (SCO) complexes undergo an entropy driven
spin state change between the low-spin (LS) and high-spin
(HS) states which can be triggered by a variety of external
stimuli such as temperature, pressure, analytes, or electric
fields.1 The incorporation of chirality to SCO compounds can
afford additional functionalities such as nonlinear optical and
dielectric properties, which can take advantage of their switch-
ing capabilities. Indeed, chiral SCO compounds have been pro-
posed for magneto-optical and spintronic applications.2 The
strategies to prepare chiral SCO compounds are based on the
spontaneous resolution of achiral precursors3 and the use of
chiral counteranions4 or ligands.5 Among them, Fe(II) SCO
complexes having the general formula [Fe(L)n(NCX)2] (L =
bidentate, n = 2, or tetradentate, n = 1, chiral Schiff base
ligand; X = S, Se or BH3) have afforded several examples of
chiral SCO complexes.3b,6–8 In this work, we have tried to
extend this family of chiral SCO complexes to the tetradentate

ligands (1R,2R and 1S,2S)-N1,N2-bis(pyridin-2-ylmethylen)
cyclohexane-1,2-diamine (RR-and SS-L1, see Scheme 1), which
contain two imine groups and two chiral centers, in combi-
nation with NCS− and NCSe− anions. In a previous work, Tao
et al. used a similar strategy to prepare chiral SCO complexes
with a related ligand containing two amine groups of formula
[Fe(RR- or SS-L3)(NCSe)2] (L3 = 1R,2R and 1S,2S)-N1,N2-bis
(pyridin-2-ylmethyl)cyclohexane-1,2-diamine, (see Scheme 1),
which showed in the bulk a complete thermal and photo-
induced SCO with Light-Induced Excited Spin-State Trapping
(LIESST) and reverse-LIESST effects.7

The reaction of Fe(II) with RR- and SS-L1 and NCX− in
acetone to prepare analogous compounds reported in this
work results in an unexpected reaction. Thus, in the obtained
complexes, one acetone solvent molecule is incorporated into
the ligand forming a bond with the C atom of one of the two
CN imine double bonds of L1, which is transformed into an
amine. This leads in the compounds [Fe(RR-S-L2)(NCX)2] and
[Fe(SS-R-L2)(NCX)2] (X = S or Se) to the asymmetrical β-amino
ketone ligands RR-S- and SS-R-L2 with three chiral centers (see
Scheme 1). Interestingly, an internal hydrogen bond opens the
possibility to tune the molecular absorption of these systems.
The structural, spectroscopic and magnetic characterization of
these enantiomerically pure compounds is reported in this
work.

†Electronic supplementary information (ESI) available. CCDC 2343602–2343619.
For ESI and crystallographic data in CIF or other electronic format see DOI:
https://doi.org/10.1039/d4dt00924j
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Results and discussion
Synthesis

The chiral diimine ligands RR-L1 and SS-L1 were prepared by
condensation of one equivalent of (S,S or R,R)-1,2-diaminocy-
clohexane and two equivalents of 2-pyridine carboxaldehyde in
toluene.9 Slow diffusion of an aqueous solution of FeSO4 with
ascorbic acid (to avoid FeII oxidation) and a solution contain-
ing a mixture of RR- or SS-L1 and KSCN or KSeCN in acetone at
5 °C (see Experimental section) leads to crystals of [Fe(RR-S- or
SS-R-L2)(NCX)2] (X = S or Se). In these complexes, RR- and SS-
L1 reacted with one acetone solvent molecule through last
steps of a Mannich reaction.10 This resulted in the reaction of
the C of one of the two imine bonds with acetone leading to
the asymmetric RR-S- or SS-R-L2 ligands, which contain one
amine and one imine in the crystals of [Fe(RR-S- or SS-R-L2)
(NCX)2] (X = S or Se). A possible mechanism for this reaction is
the activation of the imine as electrophile by the initial proto-
nation or coordination to the metallic center and its nucleo-
philic attack by the enolate form of the acetone. The tauto-
meric form of the carbonyl compound can be favored by the
acid pH of the aqueous solution (pH ∼ 2.8). This type of reac-
tion has been used to prepare β-aminocarbonyl compounds,11

however, to fully understand the reaction mechanism,
additional studies would be necessary. On the other hand, this
reaction is diastereoselective. Thus, only one diasteroisomer is

formed, in which the chirality of the new C stereocenter pro-
duced by the nucleophilic attack of the CH3 group of the
acetone molecule to the C of the imine group is the opposite
to that of the two chiral centers of the cyclohexane ring as
shown by the crystal structure and circular dichroism (see
below).

The relevance of the formation of the amine group and
incorporation of acetone to improve ligand flexibility and
stabilize the final complex was confirmed by testing other sol-
vents different than acetone, i.e.: ethanol and toluene, which
did not lead to crystals. Furthermore, several attempts to
extend this reaction to analogous Schiff base derivatives with
substituents in the 5th position of the pyridine ring (MeO or
Cl) or to other metals (Zn) did not allow the growth of crystals.
On the other hand, the same results were obtained in the
absence of ascorbic acid working in the N2 atmosphere of a
glove box to rule out a reaction between ascorbic acid and the
ligand as the origin of the unexpected reaction. Interestingly,
without the addition of the ascorbic acid, the pH of the Fe(II)
solution is still acid (pH = 3) while in a Zn(II) solution pH
increases considerably (pH = 5), which could hinder the Zn
complex formation. Finally, analogous synthetic method using
equimolar mixtures of RR-L1 and SS-L1 ligands lead to the
growth of separate crystals of [Fe(RR-S- and SS-R-L2)(NCX)2] in
contrast to that observed with L3 in which a different phase
with a racemic mixture of the enantiomeric complexes was
obtained.7 This confirms the stereoselectivity of the reaction in
agreement to that expected for the Mannich reaction.11

Powder X-ray diffraction (PXRD) patterns (see Fig. S1†) and
elemental analysis (see Experimental section) confirm the
purity of these compounds. Thermogravimetric analysis
suggest that the complexes are stable until 470 K since signifi-
cant weigh loss is not detected below this temperature (see
Fig. S2†).

Structure

The crystal structures of [Fe(RR-S- or SS-R-L2)(NCX)2] (X = S or
Se) were solved by single crystal X-ray diffraction from 90 K to
400 K. They crystallize in the non-centrosymmetric monoclinic
P21 space group (see Tables S1–S4†). The asymmetric unit of
all these structures contains one crystallographically indepen-
dent neutral [Fe(RR-S- or SS-R-L2)(NCX)2] (X = S or Se) complex.
Fe(II) is coordinated by the four N of the tetradentate RR-S- or
SS-R-L2 ligand and the two N from NCS− or NCSe− in cis con-
figuration leading to a distorted octahedral geometry (see
Fig. 1, S3 and S4†). The L2 ligand presents three asymmetric C
centers: the two C centers from the 1,2-diaminocyclohexane
precursor, which keep the same configuration of the L1 precur-
sor (RR- or SS-), and the C atom from the CN imine group
bonded to the CH2 group from the acetone molecule, which
shows opposite chirality to that of the two other chiral centers
of the ligand (S- or R-, respectively). Interestingly, they contain
enantiopure forms of the Λ-[Fe(RR-S-L2)(NCX)2] and Δ-[Fe(SS-R-
L2)(NCX)2] complexes. The absolute configurations of these
compounds were determined unambiguously using single
crystal X-ray diffraction with Flack parameters close to 0 (see

Scheme 1 Molecular structures of the chiral ligands RR-L1, SS-L1, RR-
S-L2, SS-R-L2, RR-L3 and SS-L3.
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Tables S1–S4†). Therefore, these chiral ligands containing
three asymmetric C enables spontaneous resolution of the Δ

and Λ enantiomers.
The average Fe–N bond lengths of [Fe(RR-S- or SS-R-L2)

(NCSe)2] at 120 K (1.969(7) Å for RR-S- and 1.963(10) Å for SS-
R-) are typical of the LS state. At higher temperatures, there is a
gradual increase of the average Fe–N distances to reach
maximum values at 400 K (2.145(17) Å for RR-S- and 2.14(4) Å
for SS-R-), which are close to the expected ones for the HS
state. Therefore, these gradual changes in metal–ligand dis-
tances suggest an also gradual SCO in a wide temperature for
the two NCSe− enantiomorphs (see Table S5†). The average
Fe–N bond lengths of the two NCS− enantiomorphs at similar
temperatures are higher as expected for the lower ligand field
of NCS− with respect to NCSe−. Thus, [Fe(RR-S- or SS-R-L2)
(NCS)2] show average Fe–N distances of 2.061(5) Å for RR-S-
and 2.053(7) Å for SS-R- at 90 K (see Table S5†), which are
indicative of a mixture of LS and HS states. These distances
increase with the temperature to reach maximum values of
2.163(7) Å for RR-S- at 300 K and 2.165(11) Å for SS-R- at 400 K
typical of a HS state (see Table S5†). These changes in metal–
ligand distances and unit cell volumes indicate a gradual and
incomplete SCO (see Fig. S5†). At the same time, the four com-
pounds exhibit an increase in the octahedral distortion para-
meters Σ and Θ, similar to that of related compounds (see
Table S5†). Finally, the phenyl ring attached to the imine
group of the two NCS− enantiomorphs presents a disorder,
which was modelled with two possible configurations with
occupancies of 0.5. This disorder is not observed in the two
NCSe− enantiomorphs. There is one intramolecular hydrogen-
bond involving NH from the amine group and O from the
incorporated acetone molecule (see Fig. 1). This hydrogen-
bond could play a role in the unexpected reaction of the ligand
in the complex as it could be responsible in solution of the
close contact between the acetone solvent molecules and the
protonated imine bonds. At the same time, it could contribute
to the stabilization of one of the two possible diasteroisomers.

Neighboring [Fe(RR- or SS-L2)(NCSe)2] complexes are con-
nected to each other through weak interactions involving the
pyridine ring attached to the amine group with the CH3 from

acetone and the CH2 from cyclohexane of two neighboring
molecules (CH–π interactions), thus, leading to a double chain
of complexes along the b axis (see Fig. 2). In the two NCS−

enantiomers, analogous double chains are observed (see
Fig. S6†). The presence of bulky CH3COCH2 groups prevents
the formation of NH⋯Se interactions observed in the com-
plexes with L3 ligands.7 This lack of strong intermolecular
interactions could be responsible of the non-cooperative
gradual spin-crossover found in these compounds in contrast
to the more abrupt spin transition of [Fe(RR- and SS-L3)
(NCSe)2].

7 A similar trend has been observed in other bis-(thio-
cyanato) Fe(II) complexes of [4-X-N-(phenyl(pyridin-2-yl)methyl-
ene)aniline] (X = Cl, Br, CH3).

12

UV-vis and circular dichroism (CD) spectroscopy

The chirality of the four complexes was confirmed by CD spec-
troscopy. Thus, CD spectra in CHCl3 of the two enantiomers of
[Fe(RR-S- or SS-R-L2)(NCX)2] are mirror images of each other
(see Fig. 3 and S7†). These CD spectra are analogous to those
of [Fe(RR- or SS-L3)(NCSe)2] reported in the literature, in which
the high anisotropy factors in the 250–340 nm region suggest
that π–π* transitions of the ligand contribute to the optical
activity.7

Remarkably, during solubility tests in different solvents, we
observed different colours of the complexes when using CHCl3
(blue solution) or CH3CN (violet solution) as solvents. UV-vis
spectra of [Fe(RR-S- or SS-R-L2)(NCX)2] in CHCl3 and MeCN
reflect this observation (see Fig. 4 and S8†). The intense bands
in the UV region can be assigned to π–π* transitions, while the
two bands at 373 and 567 nm (MeCN) and 385 and 608 nm
(CHCl3) for X = Se and at 390 and 570 nm (MeCN) and 412 and
614 nm (CHCl3) for X = S can be assigned to a metal-to-ligand
charge transfer (MLCT) by analogy to related compounds.13,14

The relatively low ε values of these bands (103 M−1 cm−1) are

Fig. 1 Asymmetric unit of [Fe(RR-S-L2)(NCS)2] (left) and [Fe(SS-R-L2)
(NCS)2] (right) at 90 K. Fe (brown), S (yellow), C (black), N (blue) and O
(red). Hydrogen and disordered atoms have been omitted for clarity.
Hydrogen bonds are drawn as blue dashed lines.

Fig. 2 Double chains of complexes in the structure of [Fe(RR-S-L2)
(NCS)2] (top) and [Fe(SS-R-L2)(NCS)2] (bottom) at 90 K linked through
intermolecular interactions (red dashed lines). Fe (brown), S (yellow), C
(black), N (blue) and O (red).
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indicative of a predominant HS state,14 although additional
measurements are needed to clarify this point such as NMR
spectroscopy using Evans’ method. Solid-state UV-vis spectra
of the four compounds show broader bands at 390 and
580 nm. This is caused by scattering and absorption flattening
due to an inhomogeneous particle size distribution (see
Fig. S9†). An interesting aspect of the observed solvent effect is
that it can unlock a secondary stimuli-responsive behavior in
the system. Therefore, by changing the nature of the solvent,
the color of the complex in solution can be easily tuned, which
suggests possible applications in sensing.

Magnetic properties

The product of the molar magnetic susceptibility times the
temperature (χMT ) of the four compounds is shown in Fig. 5.
The magnetic properties of the two enantiomers of [Fe(RR-S-
or SS-R-L2)(NCSe)2] and [Fe(RR-S- or SS-R-L2)(NCS)2] are almost
identical. They present the same behavior in the heating and
cooling modes from 5 to 400 K in agreement with the absence
of solvent molecules in the structures. Furthermore, they show
very gradual SCOs as expected for the lack of strong inter-
molecular interactions in agreement with temperature depen-
dent structural characterization results. Thus, χMT of [Fe(RR-S-

or SS-R-L2)(NCS)2] decreases from 3.5 cm3 K mol−1 at 400 K
(close to the expected value for 100% HS) to 1.3 cm3 K mol−1

at 80 K. Below this temperature, χMT reaches a plateau with an
abrupt decrease below 20 K due to zero-field splitting. This
compound exhibits then an incomplete SCO from the fully HS
state at 400 K to ∼37% of HS fraction below 80 K considering
3.5 cm3 K mol−1 as 100% HS. On the other hand, χMT of [Fe
(RR-S- or SS-R-L2)(NCSe)2] shows a gradual decrease from 2.8 to
0.3 cm3 K mol−1 in the 400–150 K temperature range.
Therefore, lower χMT values in the same range of temperatures
are found for [Fe(RR-S- or SS-R-L2)(NCSe)2] enantiomers in
agreement with the shorter Fe–N distances found in their
structures and higher ligand field of NCSe− ligand. In this
case, a LS state with a residual ∼9% HS fraction is obtained
below 150 K, while fully HS state is not reached even at 400 K
(∼80% of HS fraction at this temperature considering 3.5 cm3

K mol−1 as 100% HS). The T1/2, defined as the temperature at
which the HS and LS fractions are the same, is 110 K for [Fe
(RR-S- or SS-R-L2)(NCS)2] enantiomers and 260 K for [Fe(RR-S-
or SS-R-L2)(NCSe)2] enantiomers.

[Fe(RR-S- or SS-R-L2)(NCS)2] and [Fe(RR-S- or SS-R-L2)
(NCSe)2] were irradiated at 10 K at 808 nm. A drastic increase

Fig. 3 CD spectra of [Fe(RR-S- or SS-R-L2)(NCSe)2] (top) and [Fe(RR-S-
or SS-R-L2)(NCS)2] (bottom) in CHCl3. Fig. 4 UV-vis spectra of CHCl3 and MeCN solutions of [Fe(RR-S- or SS-

R-L2)(NCSe)2] (top) and [Fe(RR-S- or SS-R-L2)(NCS)2] (bottom).
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of the magnetic signal was observed for the four compounds
(see Fig. 5). After several hours of irradiation at 10 K (see
Fig. S10†), the irradiation was switched off and the tempera-
ture was increased at a scan-rate of 0.3 K min−1 (the so-called
T (LIESST) experiment). In the 10–50 K temperature range, an
increase of χMT was observed with maximum values of 2.6 cm3

K mol−1 ([Fe(RR-S-L2)(NCSe)2]), 1.8 cm3 K mol−1 ([Fe(SS-R-L2)
(NCSe)2]), 2.9 cm3 K mol−1 ([Fe(RR-S-L2)(NCS)2]) and 2.8 cm3 K
mol−1 ([Fe(SS-R-L2)(NCS)2]) consistent with maximum LS to HS
photoconversions close to 80% of the LS centers at 10 K. The
different photoconversion of the RR-S- or SS-R- compounds
could be attributed to sample preparation factors, different
crystal size or irradiation time (see Fig. S10† and associated
text). The T (LIESST), defined as the minimum of the derivative
of χMT after irradiation with temperature, is 70 K for [Fe(RR-S-
or SS-R-L2)(NCS)2] and 50 K for [Fe(RR-S- or SS-R-L2)(NCSe)2] in
line with that obtained for other bis-(thiocyanato) or bis-(sele-
nocyanato) Fe(II) complexes.7,12 In contrast to [Fe(RR- or SS-L3)
(NCSe)2] compounds irradiation with 808 nm induced an

increase of the signal instead of the reverse-LIESST effect
observed for those compounds.7

Conclusions

The use of a chiral tetradentate ligand with two imine groups
in combination with NCS− and NCSe− leads to a family of
chiral SCO compounds in which acetone, used as the reaction
media, plays a non-innocent role, giving rise to an unexpected
reaction. Thus, a new C–C bond is formed between an acetone
molecule and the C of the imino group creating a new asym-
metric ligand. This causes the reduction from imino to amino
group. It seems that this reaction with acetone and the flexi-
bility afforded by the amine group is crucial for the obtention
of a crystalline compound since the use of other ligands with
two imine groups not undergoing this reaction did not allow
the growth of crystals. The presence of the acetone molecule in
the structure leads to weaker intermolecular interactions and
more isolated Fe(II) complexes that lead to a more gradual SCO
in the bulk than that observed in related complexes with two
amine groups. However, the incorporation of this acetone
molecule could represent an advantage with respect to pre-
vious compounds. We have to take into account that the inter-
action with the solvent can modify the intramolecular hydro-
gen bond between the incorporated acetone molecule and the
NH groups directly coordinated to Fe(II). This can result in
alterations in the ligand field, the spin state, and the color of
the complex. Preliminary characterization by UV-vis spec-
troscopy suggests that this could be possible. An additional
advantage of the presence of acetone in these complexes could
be related to the sensing of chiral molecules capable to inter-
act with the new stereocenter formed by the incorporation of
acetone.

Experimental
Synthesis

RR-L1 and SS-L1 were prepared according to the literature.9 The
other reagents and solvents were obtained from commercial
sources and used without further purification.

Synthesis of [Fe(RR-S- or SS-R-L2)(NCS)2] and [Fe(RR-S- or SS-
R-L2)(NCSe)2]

[Fe(RR-S- or SS-R-L2)(NCX)2] (X = S or Se) were obtained
through a liquid-to-liquid diffusion method. First, 3 mL
aqueous solution of FeSO4·7H2O (0.3 mmol, 83.4 mg) and a
few mg of ascorbic acid were added to the bottom of the
diffusion tube. A water–acetone (v/v = 1 : 1) solution, as an
intermediate section, and 3 mL acetone solution of KNCSe
(0.6 mmol, 86.4 mg) or KNCS (0.6 mmol, 58.3 mg) and the
corresponding chiral ligand (0.3 mmol, 88.8 mg of RR- or SS-
L1), as top layer, were added. The tube was sealed and kept at
5 °C. After three weeks blue needle crystals were obtained.
Elemental analysis suggests the absorption of 1 to 3 water

Fig. 5 Thermal variation of χMT for [Fe(RR-S-L2)(NCSe)2] (green circles)
and [Fe(SS-R-L2)(NCSe)2] (red circles) (top), [Fe(RR-S-L2)(NCS)2] (green
circles) and [Fe(SS-R-L2)(NCS)2] (red circles) (bottom). Full circles: data
recorded without irradiation; empty circles: data recorded after
irradiation at 10 K.
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molecules. Elemental analysis calcd (%) for
C23H26FeN6OSe2·2H2O: C, 42.35; H, 4.64; N, 12.88 and
C23H26FeN6OSe2·H2O: C, 43.55; H, 4.45; N, 13.25; found for [Fe
(RR-S-L2)(NCSe)2]: C, 42.23; H, 4.10; N, 12.55. Elemental ana-
lysis found for [Fe(SS-R-L2)(NCSe)2]: C, 43.06; H, 4.23; N, 12.74.
Elemental analysis calcd (%) for C23H26FeN6OS2: C, 52.87; H,
5.02; N, 16.09; S, 12.28. Elemental analysis calcd (%) for
C23H26FeN6OS2·3H2O: C, 47.92; H, 5.59; N, 14.58; S, 11.12.
Elemental analysis found for [Fe(RR-S-L2)(NCS)2]: C, 47.54; H,
4.63; N, 14.06; S, 10.77. Elemental analysis found for [Fe(SS-R-
L2)(NCS)2]: C, 52.25; H, 5.10; N, 15.47; S, 11.89.

Structural resolution

Single crystals of all complexes were mounted on a glass fibre
using a viscous hydrocarbon oil to coat the crystal and then
transferred directly to the cold nitrogen stream for data collec-
tion. X-ray data were collected at different temperatures on a
Supernova diffractometer equipped with a graphite-monochro-
mated Enhance (Mo) X-ray Source (λ = 0.71073 Å). The
program CrysAlisPro, Oxford Diffraction Ltd, was used for unit
cell determinations and data reduction. Empirical absorption
correction was performed using spherical harmonics,
implemented in the SCALE3 ABSPACK scaling algorithm. The
structures were solved with the ShelXT structure solution
program15 and refined with the SHELXL-2013 program,16

using Olex2.17 Non-hydrogen atoms were refined anisotropi-
cally, and hydrogen atoms were placed in calculated positions
refined using idealized geometries (riding model) and
assigned fixed isotropic displacement parameters.
Crystallographic data are summarized in Tables S1–S4.† The
disorder of the pyridine ring attached to the imine group in
the structures of [Fe(RR-S- or SS-R-L2)(NCS)2] at 300 K, [Fe(RR-
S-L2)(NCS)2] at 90, 150, 250 and 300 K and [Fe(SS-R-L2)(NCS)2]
at 90, 130 and 200 K was solved with two possible configur-
ations with occupancies of 0.5. In these cases, it was not poss-
ible to refine anistropically all the disordered atoms.
Furthermore, AFIX constraints and DFIX restraints were used
to fix the geometry of part of these disordered fragments.
CCDC 2343602–2343619 contain the supplementary crystallo-
graphic data for this paper.† For X-ray powder pattern, a
0.7 mm glass capillary was filled with a polycrystalline sample
of de complexes and mounted and aligned on an Empyrean
PANalytical powder diffractometer, using CuKα radiation (λ =
1.54177 Å). A total of 3 scans were collected at room tempera-
ture in the 2θ range 5–40°.

Physical characterization

The Fe/S and Fe/Se ratios were measured with a Philips ESEM
X230 scanning electron microscope equipped with an EDAX
DX-4 microsonde. Elemental analyses (C, H, S and N) were per-
formed with a CE Instruments EA 1110 CHNS Elemental analy-
zer. CD spectra were measured in a Jasco J-1500 Circular
Dichroism spectrophotometer. UV-vis spectra were measured
in a Jasco V-670 spectrophotometer. Magnetic measurements
were performed with a Quantum Design MPMS-XL-5 SQUID
magnetometer with a applied magnetic fields of 0.1 or 0.5

T. LIESST measurements were performed irradiating with a
MDL-H-808-5W system from Microbeam (λ = 808 nm, optical
power 8.5 mW cm−2) coupled via an optical fiber to the cavity
of the SQUID magnetometer. It was verified that irradiation
resulted in no significant change in magnetic response due to
heating of the sample. The photomagnetic samples consisted
of a thin layer of compound whose weight was corrected by
comparison of a thermal spin crossover curve with that of a
more accurately weighted sample of the same compound.
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