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[Abstract] Spin-crossover (SCO) complexes show the SCO phenomenon: a remarkable
bistability between diamagnetic low spin (LS) and paramagnetic high spin (HS) states
depending on several parameters such as temperature, light, magnetic field, pressure, etc. In
recent years, owing to the marked transformation of magnetic properties, colors, and
molecular structures of transition metal complexes following the SCO phenomenon, SCO
complexes have been attracting much attention for technological applications, e.g.,
high-density information storage, display devices, and micro-sensors.

The density functional theory (DFT) has commonly been used to investigate SCO
complexes, therefore, appropriate selection of functional is crucial to obtain correct results.
The purpose of this study is to theoretically elucidate the qualitative properties of electronic
and spin states of iron (1) cyano-based SCO complexes using the optimal density functional
which is determined by comparing with the experimental results. We have theoretically
predicted the molecular structures and several features of HS and LS.
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Fig. 2 Calculated LS states molecular
structure of Fe(btr)2(NCS)..

HS

_.—JLi__,_l__Ak,ll il . . : ‘
A u .;1 J. n

t } 1 T T T

500 1000 1500 2000 2500 3500

3000

Intensity

=
==

Intensitiy

frequency(/cm)

Fig. 3 Calculated IR spectra of HS (top)
and LS (bottom) states in Fe(btr)2(NCS)..
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Fig. 4 Enthalpy difference between HS and
LS states of Fe(btr)2(NCS),; SCO single
molecule  calculated using  various
functionals. The vertical dotted line
(8.03kJ/mol) is experimental enthalpy.
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