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Abstract

Studies on the spin-state switching characteristics of surface-bound thin films of

spin-crossover (SCO) complexes are of interest to harness the device utility of the SCO

complexes. Molecule-substrate interactions govern the SCO of surface-bound films in

direct contact with the underlying substrates. In this study, we elucidate the role of

molecule-substrate interactions on the thermal- and light-induced spin-state switching

characteristics of a functional SCO-complex[Fe(H2B(pz)2)2COOC12H25-bipy] (pz =

pyrazole, C12-bpy = dodecyl[2,2’-bipyridine]-5-carboxylate) deposited at a submono-

layer coverage on a highly oriented pyrolytic graphite (HOPG) substrate. A spin-state

coexistence of 42% low-spin (LS) and 58% high-spin (HS) is observed for the 0.4 ML de-

posit of the complex at 40 K, in contrast to the complete spin-state switching observed

in the bulk and in SiOx-bound 10 nm thick films. Cooling the sample down to 10 K

results in a decrease of the LS fraction to 36%, attributed to soft-X-ray-induced excited

spin-state trapping (SOXIESST). Illumination of the sample with green light (λ = 520

nm) at 10 K caused the LS-to-HS switching of the remaining (36%) LS complexes, by

a process termed light-induced excited spin-state trapping (LIESST). The mixed spin-

state in the submonolayer coverage of [Fe(H2B(pz)2)2COOC12H25-bipy] highlights the

role of molecule-HOPG substrate interactions in tuning the thermal SCO character-

istics of the complex. The 100% HS state obtained after light irradiation indicates

the occurrence of efficient on-surface light-induced spin switching, encouraging the

development of light-addressable molecular devices based on SCO complexes.

Introduction

SCO molecular complexes undergo reversible LS-to-HS switching and vice versa upon ap-

plication of an external stimulus such as temperature, light, electric field, or pressure.1–8

Spin-state switching of SCO complexes is studied in thin films on different substrates to

progress towards applications such as spintronic devices and molecular electronics9–13. Vac-

uum sublimation is a suitable technique for the fabrication of ultraclean spin-state-switchable
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thin films, and the SCO characteristics of a range of sublimable SCO complexes have been

studied for coverages ranging from sub-monolayer to multilayer thin films (10 ML).2–5,14–16 A

clear difference between the SCO characteristics in the bulk and thin films has been observed,

especially in few-layer SCO films. Such differences are pronounced for films deposited on

metallic substrates due to strong metal-SCO molecule interactions.15

Fragmentation of molecules is commonly observed in SCO complexes in direct contact with

a metallic substrate such as Au(111); the remaining undissociated molecules either undergo

spin-state switching or remain trapped in the LS or HS state.6,14,17–19 Avoidance of frag-

mentation and a complete spin-state switching have been observed for some SCO complexes

deposited on semimetal and HOPG substrates.2–6 The study of SCO on HOPG is especially

interesting, because HOPG is an ideal mimic of graphene and features metal-like electrical

conductivity, rendering HOPG-bound SCO complexes potentially suitable for device appli-

cations. There have been several reports on the efficient thermal and light-induced spin

switching characteristics of Fe(II) complexes deposited on HOPG, elucidating the possible

utility of thin SCO-complex deposits as light- and temperature-addressable molecular device

architectures.2–6,20

While the role of the substrate in tuning the SCO of surface-bound films is well estab-

lished, the nature of intermolecular interactions in surface-bound films remains challenging

to control.22 Such control is desirable, considering the pivotal role of intermolecular interac-

tions in governing the SCO in bulk crystalline samples.23 Intermolecular interactions in thin

sublimed films are often different from the ones observed in the bulk samples, which results

in different switching characteristics of thin surface-bound films and bulk samples of the

same molecule. In a recent report, Ruben and co-workers have shown that a molecular self-

assembly strategy could be adopted to obtain similar SCO characteristics in the bulk and thin

films of a functional and sublimable SCO complex [Fe(H2B(pz)2)2C12-bpy].21 Figure 1a shows

the molecular structure of [Fe(H2B(pz)2)2COOC12H25-bpy] and a schematic representation

of the HS, LS state of 3d orbital electronic contribution in d6 SCO complexes.5 Figure 1b
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Figure 1: (a) Molecular structure of the [Fe(H2B(pz)2)2COOC12H25-bpy] complex, and a
schematic representation of spin-state switching in d6-Fe (II) SCO complexes, (b) tempera-
ture dependence of the HS fraction of the complex in the bulk and 10 nm thin films, obtained
from X-ray absorption spectroscopy (XAS) studies.21 (Reproduced with permission from ref-
erence 21, copyright John-Wiley and sons.)

demonstrates the similar spin-state-switching characteristics in the bulk and in a thin film.21

The hydrophobic alkyl chains (Fig. 1) in [Fe(H2B(pz)2)2COOC12H25-bpy] can also impart

hydrophobic interactions when deposited on a carbonaceous substrate such as HOPG. Thus,

[Fe(H2B(pz)2)2COOC12H25-bpy] is ideally suited to study the role of molecule-surface hy-

drophobic interactions in tuning the SCO properties. To the best of our knowledge, the role

of hydrophobic interactions of functional SCO molecules in direct contact with a carbona-

ceous substrate such as HOPG is yet to be studied. In this study, we report on the thermal-

and light-induced SCO characteristics of HOPG-bound [Fe(H2B(pz)2)2COOC12H25-bpy] at
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sub-monolayer coverage using XAS measurements. The sensitivity of XAS to the spin-state

of an iron(II) complex renders the method suitable to study SCO complexes deposited on

surfaces at sub-monolayer coverages. Intensity variations of the Fe L2,3 edges, following spin-

state switching, allow the quantification of LS and HS states, as a function of temperature

and light-irradiation time.2,4 Ex-situ atomic force microscopy (AFM) measurements have

also been performed to get insights into the morphology of the sub-monolayer deposits on

the HOPG surface.

Experimental

HOPG with dimensions 12×12×2 mm3 was purchased from tectra GmbH Physikalische In-

strumente. The substrate was cleaved at a pressure of 10−7 mbar by carbon tape to obtain

a clean surface. The molecular powder is evaporated from a tantalum Knudsen cell at 373

K at a pressure of 2 × 10−9 mbar. A submonolayer of [Fe(H2B(pz)2)2COOC12H25-bpy] was

deposited on the HOPG substrate held at a temperature of ≈ 250 K. X-ray absorption spec-

troscopy (XAS) measurements were performed at the VEKMAG endstation of the beamline

PM2 of the synchrotron radation facility BESSY II of the Helmholtz-Zentrum Berlin at a

pressure of about 5 × 10−10 mbar. XAS measurements were acquired in total-electron-yield

mode by recording the sample drain current as a function of photon energy. The photon flux

density is estimated to be ≈ 5 × 109 photons s−1 mm−2. The XAS signal was normalized

to the one of the Pt grid in the PM2 VEKMAG24 upstream to the experiment and to the

background signal from a clean HOPG substrate. The Fe L2,3-edge XAS measurements were

recorded at the magic angle of 54.7o between the X-ray wavevector and the surface normal

using p-polarized X- rays. At the magic angle, the XAS resonance intensities are independent

from the orientation of the molecular orbitals.25 The measurements involving light-induced

effects at low temperature were performed with a green LED of λ = 520 nm with a spectral

width (FWHM) of 30 nm. The flux density at the sample position is estimated to be 4.2(8)
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× 1014 photons s−1 mm−2. The details of the optical setup have been described elsewhere.2

AFM measurements are carried out ex situ in ambient conditions in a commercial Nanotec

Cervantes AFM system in tapping mode using a Si cantilever of stiffness 2.7 N/m with a

resonance frequency of 75 kHz. A thin film of 0.4 ML coverage was prepared under similar

conditions as described for the XAS experiments and the sample transferred to air for AFM

measurements.

To study the on-surface spin-state switching of [Fe(H2B(pz)2)2COOC12H25-bipy], 0.4 ML

of the complex was deposited on a freshly cleaved HOPG surface held at 250 K in the

preparation chamber. Then the substrate was transferred in vacuum to the characterization

chamber, where the manipulator was kept at 10 K. The transfer rod connecting the two

chambers was at room temperature (RT). For transfer and adjustment, the sample was illu-

minated by standard white LED-based spotlights. All this takes approximately 20 minutes,

while the sample remains at 10 K. The coverage is determined by comparing the Fe L3 peak

intensity with earlier published work on similar Fe(II) spin-crossover molecules on HOPG;

for details, see ref. [19]. In short, the Fe XA signal has been calibrated to a Fe octaethyl-

porphyrin (Cl)/Cu(001) reference sample, the coverage of which has been determined by

scanning tunneling microscopy, while considering the different XA intensity ratio of HOPG

and Cu(001) in the pre-edge region of the Fe L3 edge.

For the temperature-dependent measurements, the sweeping rate of the temperature was

around 4 K in 2-4 minutes during heating of the sample, while cooling down it was around

4 K in 2-7 minutes (2 minutes at higher, 7 minutes at lower temperatures). XAS spectra

were taken after the stabilization of the temperature at a particular value. It took around

3 minutes to measure an XAS spectrum of the Fe L3 edge. To quantify the HS fraction,

XAS spectra were fitted by a linear combination of a pure HS spectrum at 300 K and a

pure LS spectrum at 10 K, which were taken from an earlier study on the parent molecule3

[Fe(H2B(pz)2)2-bipy], because the present molecule did not show a complete LS state at 10

K. The fitting was done by varying the value of the HS fraction and the error bar represents
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values of the HS fraction resulting in equally good fits. The value of the LS fraction is

determined by subtracting the HS fraction obtained by fitting the spectrum from the value

of the HS fraction obtained at 300 K.

Results and Discussion

In figure 2a an AFM topography image of 0.4 ML of [Fe(H2B(pz)2)2COOC12H25-bipy] on

HOPG is shown. The molecules form nanoporous islands on the HOPG substrate similar to

the structure of a submonolayer of [Fe(H2B(pz)2)2-phen] or [Fe(H2B(pz)2)2-bipy] on the same

surface.2,5 The arrangement of the molecules in nanoporous islands is highlighted in panels

c) and d) of figure 2 using a higher magnification. The average height of the islands is about

1.2 nm (Fig. 2b), which matches the height of a single molecule.26 We can conclude that the

complexes are forming a molecular layer and virtually all the molecules are in contact with

the surface, but the morphology of the molecular islands in vacuum may be different.

In order to disentangle the influences of temperature change and light illumination on the

switching behavior, we performed three sets of XAS experiments. First, purely thermal

switching is studied by consecutive heating and cooling cycles with only X rays present. In

the second set, we investigated the effect of green-light illumination with time at a fixed

temperature. Lastly, to separate the effects of temperature and illumination clearly, we

measured heating and cooling cycles under constant illumination to quantify the kinetics in

terms of HS-LS switching rates.

Figure 3a shows Fe L2,3-edge spectra taken at 10 K after transfer to the characterization

chamber (as-prepared) and at 300 K. The measurement at 300 K was done after heating the

sample from 10 K to 300 K. An intense peak around 706.9 eV and a small shoulder around

707.7 eV of the Fe L3 edge indicate the HS state of the film at 10 K.2,4,21 Remarkably, the HS

state of the film at 10 K is in stark contrast to the LS state of the bulk complex at 10 K.21

Light-induced excited spin-state trapping (LIESST)27 and soft-X-ray-induced excited spin-
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Figure 2: (a) AFM topography image of 0.4 ML of the [Fe(H2B(pz)2)2COOC12H25-bpy]
complex on HOPG, (b) line scan across the molecular island along the green line in (a),
(c-d) zoomed in views of (a) showing the molecular layer.

state trapping (SOXIESST)28 could have contributed to the formation of the HS state of the

film at 10 K. The LIESST phenomenon arises due to electron transfer from the LS state to

an MLCT (metal-to-ligand charge transfer) state, which then relaxes via intermediate states

to the HS state.27 A partial LIESST-induced LS-to-HS switching could have happened due

to unavoidable exposure to light during the sample transfer onto the manipulator of the

characterization chamber.

The branching ratio29,30 I3
(I3+I2)

, where Ix is the integrated intensity at the corresponding Lx

edge, was evaluated at 10 K (as prepared) and at 300 K. The branching ratio evaluates to

0.51(3) at 10 K and 0.47(3) at 300 K. The intensity differences between the HS spectrum

at room temperature and at 10 K as prepared might be attributed to the different thermal

population of multiplet states in the HS state closely spaced in energy2 but could also be

due to probing a different amount of molecules.
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Figure 3: (a) Fe L2,3-edge spectra of the as-prepared sample at 10 K and after heating the
sample to 300 K. (b) Comparison of the Fe L3 edge spectra at 10 K after cooling the sample
from 300 K and illumination with a green LED at 10 K.

To get rid of the initial light exposure effect, the sample was heated to 300 K and then

cooled down to 10 K in the characterization chamber (Fig. 3b). Two main features observed

around 706.9 eV (HS) and 708.3 eV (LS) in the Fe L3 edge at 10 K indicate a spin-state

coexistence.2–4,31 Upon illumination of the sample for 20 min with the green LED at 10 K

(Fig. 3b), a complete HS state was observed, indicating the LIESST-mediated LS-to-HS

switching of the LS fraction coexisting with the HS fraction before illumination. The higher

intensity of the peaks at 10 K (as prepared) in comparison to the 300-K data (Fig. 3a) and

the light-illuminated spectrum (Fig. 3b) indicates that either some of the molecules were

damaged by the X-ray exposure or the measurement position was changed due to thermal
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expansion of the sample manipulator.

Thermal switching kinetics of the deposited complex at sub-monolayer coverage was

studied in detail by measuring XAS spectra as a function of temperature. Figures 4 a-b

shows the temperature dependence of the intensity variation of the peaks at the Fe L3 edge

for a 10 K to 300 K heat-cool cycle. Heating the sample from 10 K to 300 K results in the

occurrence of temperature-induced LS-to-HS switching with a maximum LS fraction of 43%

observed at 80 K (inset of Fig. 4a). An incomplete temperature-induced HS-to-LS switching
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Figure 4: Fe L3 spectra taken during heating (a) and cooling of the sample (b). The inset
shows a close-up of the high-energy multiplet L3 edge associated with the LS state.

was observed upon cooling the sample from 300 K to 10 K; LS fractions of 42% and 32%

were observed at 40 K and 10 K, respectively. The SOXIESST-mediated LS-to-HS switching,

operative below 60 K, caused the decrease of the LS fraction at 10 K compared to the LS

fraction observed at 40 K (inset of Fig. 4b). Overall, an incomplete temperature-induced
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spin-state switching was observed for the sub-monolayer deposit of the complex on HOPG.

Such an observation is in contrast to the complete spin-state switching observed in the bulk

(T1/2 = 197 K) and in 10 nm thin films (T1/2 = 177 K) of the same complex.21 Thus, the

molecule-HOPG substrate interactions hinder the temperature-induced SCO of the complex

to a certain extent.

To elaborate the thermodynamic parameters associated with the spin-state switching in the

submonolayer deposit of the complex on HOPG, the HS fractions calculated from the heating

and cooling cycles have been fitted using a modified van’t Hoff’s equation (1)2, see figure 5,

γHS(T ) = x+ (1− x)× [exp(ΔH/RT −ΔS/R) + 1]−1, (1)

where ΔH and ΔS are the enthalpy and entropy difference, respectively, between the HS

and LS states, R is the gas constant, and x is the remanent HS fraction. The data has been

fitted in the range from 300 K to 60 K to avoid the SOXIESST effect.
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Figure 5: HS fraction obtained during cooling and heating of the sample. Solid lines show
the fits to the data using equation (1). The HS fraction remained the same while heating
up the sample from 10 to 20 K.

From the fits of figure 5, ΔS = 43(5) J K−1 mol−1, ΔH = 10(1) kJ mol−1, and x = 0.49(1)

were obtained for the heating branch. On the other hand, ΔS = 53(4) J K−1 mol−1, ΔH =
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12(1) kJ mol−1, and x = 0.53(1) were obtained for the cooling branch. Using the relation

T1/2 = ΔH/ΔS, 230 K and 226 K were obtained for the heating and cooling branches,

respectively. The thermodynamic parameters and T1/2 are larger than the values ΔS = 38.7

± 7 J K−1 mol−1 , ΔH = 5.7 ± 1 kJ mol−1, and T1/2 = 148.5 K found for 0.35 ML of the

parent complex [Fe(H2B(pz)2)2-bpy] deposited on HOPG (see supplementary information of

ref. 5). Moreover, the T1/2 values of the heating and cooling branches of the sub-monolayer

deposit of [Fe(H2B(pz)2)2COOC12H25-bipy] are also larger than the T1/2 values reported for

the complex [Fe(H2B(pz)2)2C12-bpy] in the bulk (197 K) and in 10 nm thin film (177 K).21

The values of T1/2= 195 K, ΔS = 82(2) J K−1 mol−1 and ΔH = 16(1) kJ mol−1 and T1/2=

172 K, ΔS = 64(2) J K−1 mol−1 and ΔH = 11(1) kJ mol−1 are obtained for bulk and 10 nm

thin film, respectively, by fitting the data from Ref. [21] shown in figure 1b with equation

(1), using x = 0. These entropy and enthalpy values are larger than the ones for the HOPG-

bound sub-monolayer sample in this study.

The locking of 50 % of the molecules in the HS state is probably due to CH-pi interactions

between the methyl and methylene group and the HOPG substrate,32 which was also reported

in case of methyl groups attached to the parent compound.16 Theoretically it has been

reported that a mixed spin state is favoured for surface-bound SCO complexes due to the

interaction energy (epitaxial strain energy), which stabilizes a proportion of HS molecules

at low temperatures.22 Although we cannot exclude fragmentation, it is unlikely that the

complex is fragmented on HOPG when considering the stable nature of previously studied

SCO complexes on HOPG.2–6 It is difficult to distinguish fragmentation by XAS if the

absorption spectra of the fragments do not differ much.15,17

The entropy difference between the HS and LS states arises as a consequence of the higher

number of accessible vibrational states and the higher spin multiplicity associated with the

HS state compared to the LS state. The value of ΔS can be better understood by examining

in more detail the entropy change in the solid state. The main contribution arises from

the electronic (ΔSelc) and vibrational (ΔSvib) entropy variations. Both ΔSelc and ΔSvib
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favor the HS state with only ΔSvib being temperature-dependent and increasing at higher

temperatures. In the ideal situation of an Fe(II) complex with octahedral symmetry, ΔSvib

ranges from 40 to 80 J K−1 mol−1 between 100 K and 300 K compared toΔSelc = 13.38 J K−1

mol−1.33 The value of ΔS = 53(4) J K−1 mol−1 for 0.4 ML of [Fe(H2B(pz)2)2COOC12H25-

bipy] is thus at the lower end of the range for the ideal octahedral Fe(II) complex.
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Figure 6: (a) Time-dependent XAS spectra obtained after successive illumination with green
light at l0 K. (b) HS fraction versus log(t) plot. The vertical axis shows the HS fraction
obtained from (a). The HS fraction normalized between 0 and 1 is used to fit the data, which
results in a rate constant r of 0.043(2) s−1.

Unlike the bulk behavior, the spin-state switching of the sub-monolayer of [Fe(H2B(pz)2)2COOC12H25-

bipy] on HOPG is associated with a hysteresis, which can be ascribed to the following fac-

tors: first, the differences in the LS-to-HS state transition between the cooling and heating

branches below 60 K could be caused by the SOXIESST and LIESST effects, as discussed

earlier. Second, the hysteretic behavior above 60 K could arise due to the lag in responding

to the change in sample surface temperature with respect to the temperature measured at

the thermocouple. The observed hysteresis might be narrowed down (in future experiments)

by further decreasing the temperature scan rate of the cooling branch.34,35 Not discussed in
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this frame are intermolecular interactions that may contribute to a hysteresis. However, such

interactions are expected to have only a minor effect at the 0.4 ML coverage investigated

here due to the large distance between the SCO complexes.

To investigate the role of molecule-HOPG substrate interactions on the LIESST-mediated

LS-to-HS switching characteristics of [Fe(H2B(pz)2)2COOC12H25-bipy], time-dependent XAS

measurements were performed after illuminating the sample with the green LED at 10 K

(Fig. 6a). For those measurements, the sample was cooled down from RT. A complete

LIESST-mediated LS-to-HS switching occurred after 20 minutes of illumination. Since the

relaxation of the HS molecules can be fast, depending on temperature, only the Fe L3 edge

was measured. Figure 6b shows the HS fraction as a function of illumination time. The

obtained HS fraction between 0.59 and 0.92 was normalized and fitted to an exponential

rate function, 1− exp(−r × time), where r is the rate constant, to quantify the LIESST. A

rate of r = 0.043(2) s−1 is obtained from the fit. The obtained rate constant also includes

the contribution from SOXIESST affecting the LS-to-HS spin-state switching below 60 K.

Furthermore, the thermal relaxation of HS to LS contributes to the rate but is considered

very slow at low temperatures as observed for the parent complex in Ref [5]. Based on a

previous report detailing the SCO of the parent complex at different coverages on HOPG,5

we conclude that the main mechanism responsible for the LS-to-HS switching is LIESST.

In the last, we have performed temperature-dependent XAS studies in the 10-to-160-K

range under constant illumination to quantify the kinetics by HS-LS switching rates. After

performing XAS measurements in the 10 to 160 K heating and cooling cycle, the sample

position was changed to minimize the SOXIESST-induced LS-to-HS switching and to avoid

radiation damage of the molecules. The change of the position of the beam spot on the

sample resulted in a change of spectral intensity below 50 K while cooling, as can be seen in

figures 7a-b. The changing intensity of the Fe L3 peak indicates a non-uniform distribution

of the molecules. The beam position on the sample when obtaining the spectra while cooling

down from 170 to 50 K, as shown in figure 7b, was relatively close to the upper edge of
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Figure 7: (a) XAS spectra obtained under illumination with green light, during heating
(a) and cooling (b) of the sample. (c) Calculated HS fraction as a function of temperature
extracted from (a), (b).
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the sample where the coverage was a bit lower. The evolution of the HS fraction with

temperature under illumination with green light is shown in figure 7c. Approximately 50

% of the complexes show spin-state switching (HS-to-LS) for heating and cooling cycles

in the temperature range 160 K to 10 K. Below 30 K, the spin-state is dominated by the

light-induced metastable HS state. Between 30 K and 80 K, there is a rapid interconversion

between HS and LS states. For temperatures ≥ 80 K, the HS fraction shows only small

variations with further increase in temperature, which indicates that almost all switchable

HS-state molecules switched back to the LS state.

0.02 0.04
-5.5

-5.0

-4.5

-4.0

-3.5

-3.0

Heating

ln
(α

)

1/T (K-1)
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Figure 8: Rate constant (lnα) versus inverse temperature in an Arrhenius plot for the heating
and cooling cycles. The straight lines show the fits of the data.

To extract the rate constant from figure 7c, we have to consider equilibrium of two

phenomena. Firstly, LS → HS by LIESST where dγHS/dt = rγLS = r(1-γHS) due to light

illumination, which is independent of temperature, where r is the rate constant obtained from

figure 6b. The second is the HS → LS thermal backconversion, dγHS/dt = −αγHS, where α

is the rate constant as a function of temperature. In dynamic equilibrium, between thermal

backconversion and LIESST, we get α(T ) = r(1/γHS −1). In the low-temperature region (<
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30 K) , the HS → LS relaxation is very slow, which makes it difficult to accurately determine

the rate. This is in accordance with an earlier study on the bulk parent molecule,36 where

thermal activation of the relaxation processes becomes more important in the temperature

region ≥ 35 K. Above 120 K, the HS-fraction increase is attributed to the entropy-driven

LS-to-HS conversion. Therefore the rate of relaxation was evaluated only in the temperature

region 30 K ≤ T ≤ 120 K. To calculate the activation energy (Ea) for the heating and

cooling cycles, lnα was plotted as a function of 1/T (Fig. 8), which represents an Arrhenius

plot. In this temperature region, the Arrhenius plot gives some apparent straight lines,

confirming the assumption of a thermally activated process. Values of the pre-exponential

factor equal to 0.10(1) s−1 and of Ea = 787(32) J/mol and 709(56) J/mol were obtained for

heating and cooling cycles, respectively. The value of Ea is around 4 times smaller than in

the parent bulk material,36 indicating a less stable light- and temperature-induced HS state

on the HOPG substrate by faster thermal backconversion. It is worth emphasizing that even

with the addition of -COOC12H25, 50% of the complex is still showing SCO properties. This

indicates that the hydrophobic interactions between the hydrophobic tail and HOPG do not

hinder the SCO behavior of the molecules as much as methyl groups.16

Conclusion

The presented temperature-dependent XAS studies indicate a clear role of the surface in

partially blocking the temperature-induced spin-state switching of a 0.4 ML coverage of

[Fe(H2B(pz)2)2COOC12H25-bipy] on HOPG. Purely thermal SCO behavior was observed

only from 50% of the molecules, while the remaining 50% are in a temperature-independent

HS state. The light-induced LS-to-HS switching of the molecules was observed at low tem-

peratures upon irradiation of the sample with green light. Temperature-dependent XAS

measurements, from 10 to 160 K in both heating and cooling conditions, under continuous

light irradiation confirm that 50% of the complexes switch on HOPG. Overall, the obser-
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vation of light-induced spin-state switching of a functional and sublimable SCO complex

[Fe(H2B(pz)2)2COOC12H25-bipy] reported in this study is encouraging to consider vacuum-

sublimable SCO complexes for the realization of light-addressable SCO-based switching and

memory architectures. The results presented in the study furthermore highlight the im-

portance of light-induced switching compared to purely thermally driven SCO transitions.

The HS-to-LS transition of the HOPG-bound films presented in this study is temporally

slow; complete switching occurred after around twenty minutes of light irradiation. Faster

spin-state switching dynamics can be realized by designing appropriate sublimable iron(II)

complexes, adopting molecular engineering strategies.
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