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SPIN TRANSITION IN TRON COMPLEXES INDUCED BY HEAT, PRESSURE,
LIGHT, AND NUCLEAR DECAY

P. Giitlich

Institut flir Anorganische Chemie und Analytische Chenmie,
Johannes Gutenberg-Universitdt, D-6500 Mainz/FRG

Spin transition (spincrossover) is known to occur primarily in
first-row transition metal compounds, when the ligand field
strength A may become equal to or on the order of the mean spin
pairing energy P. The ligand field strength can be "fine-tuned"
by chemical means (intraligand substitution, replacement of
ligands, anions, and crystal solvent molecules) such that the
energy difference between the two spin states involved becomes
comparable with thermal energy kgT. As a consequence, both spin
states are populated thermally. The spin state equilibrium is
influenced strongly by temperature and applied pressure.

Many compounds, particularly of iron(II), are known to exhibit
-temperature dependent spin transition /1/. Examples containing
nitrogen donor ligands with a FeNg core and results from
investigations of the spin transition behaviour using numerous
physical techniques such as Méssbauer'spectroscopy, magnetic
susceptibility, X-ray diffraction, heat capacity} and optical
spectroscopy will be discussed. It will be shown that the spin
transition in solids takes place in a cooperative mechanism.

Irradiation of iron(II) spincrossover compounds can also lead
to a quantitative spin state conversion, from low spin (LS) to
high spin (HS) using green light and from HS to LS using red
light. The 1light-induced metastable HS state has practically
infinite lifetimes at T < 50 K. This phenomenon, which we have
called "Light-Induced Excited Spin State Trapping (LIESST) /2~
7/ behaves like an optical switch, which can' eventually be
exploited in optical storage materials.



It has been found by 57re MSssbauer Emission spectroscopy on
57Co—doped Schiff-Base complexes that the metastable HS state
of iron(II) ions are also formed after electron capture
processes >/Co(EC)37Fe in crystals /8/, ‘the relative HS
population being a function of the ligand field strength and
the nature of the host lattice. The 1lifetimes of these
transient HS states ranging from ca. 5-500 ns in strong-field
complexes could be measured by time-differential Mossbauer
emission spectroscopy /9/. In case of 57Co—doped spincrossover
complexes the metastable HS states of Fe(II) have much longer

lifetimes.
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