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What is SCO? 
spin crossover : a metal ion switches between different electronic spin states 
that can be induced by multiple external inputs, such as temperature, pressure, 
guest or light irradiation. This phenomenon can be explained by electron–
phonon coupling and elastic properties of the crystal lattice.
It can be used in memories, switching devices and sensors if HS and LS are both 
stable at room temperature.



How to get high T HS and LS states?

• 1. Different matrix in nanoparticle.

• 2. Substrate locking in thin film.

• 3. Hydrogen bonds between molecules.

• 4. Dipolar moment interacts with Polarization.



Nanopariticle

1. Core molecules vs P123 micelle contacted molecules. 
Different surface rigidity leads to diff Tc.

2. Size constraint by matrix boundary gives plasticity for 
core molecules.
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Thin film

Spin state can be locked by substrate.
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The hydrogen-bonded sites form infinite chains (green lines) 
interconnected via a three-dimensional network of intermolecular van der 
Waals contacts and π–π interactions. Therefore, the spin transition involves 
the synergetic influence of electrostatic and elastic interactions, which 
cause the enhancement of cooperativity and result in the bistability at 
room temperature.

Intermolecule bonding 
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Dipole in E field

Electric field induced by polarization in ferroelectric substrate 
changes the order of energetic favor of spin state. So E field can 
lock spin state at room temperature.


