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Molecular spin crossover phenomenon 
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Mean-field approximation works usually well

Top. Curr. Chem. 2004, vols. 233-235.
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Spin transition nano-objects: What for?

ÅSize reductiongivesriseto new physicsand size tuneabilityof properties

- Phase diagram

- Transformation kinetics

ÅSize reduction/ patterningpaves the wayto new applications

- Nanophotonics(Nanoscale5, 5288, 2013)

- Nanoelectronics(Adv. Mater. 28, 7508, 2016)

- Nanomechanics(Angew. Chem. Int. Ed. 56, 8074, 2017)
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Adv. Mater. 2017, DOI: 10.1002/adma.201703862

Bistable nano-objets

Chem. Soc. Rev. 40 (2011) 3313
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A few experimentalobservations of size effects

1. SCO with hysteresisin verysmallobjects

2. Diversityof behaviors, but in general:

1. Downshiftof the transition temperature

2. Shrinkingof the hystresisand flatteningof the transition curve

3. Residualfractions (mostlyHS)

4. Matrix effects
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Possible originsof finite size effectsin SCO solids

o ά¢ǊƛǾƛŀƭέ reasons
Å Impurities, defects, polymorphismΣ ΧΦ 

­Not comparable and/or not sufficientlywell characterizedsamples
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o Surface/interface effects
Å Surface/interface energy/stress
Å Matrix effects

o Sizeeffects
Å Latticedynamics(elasticity, entropyΣ Χύ

o Kineticeffects?!

Adv. Mater. 2017, DOI: 10.1002/adma.201703862
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Surface energyand surface stress

P. Müller, et al. Adv. Nat. Sci. Nanosci. Nanotechnol. 2014, 5, 013002.
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Spin-state dependenceof g ?

Phys. Chem. Chem. Phys. 16, 7358 (2014)- Brokenbonds gHS< gLS

Phys. Chem. Chem. Phys. 19, 12276 (2017)

Chem. Phys. Lett. 678, 107 (2017)

Chem Phys. Lett. 607, 10 (2014)

Eur. J. Inorg. Chem. DOI:10.1002/ejic.201700121 (2017)

DgHL= - (1 ς100) mJ/m2

- Surface relaxation

- Matrix/interface effects
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Nanothermodynamicalmodel

Phys. Rev. Lett. 110, 135(2013)
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Thinfilms of [Fe(HB(tz)3)2]: unprecedented size effects 

J. Mater. Chem. C 2017, 5, 4419



10

Thinfilms of [Fe(HB(tz)3)2]: x-ray diffraction study 

J. Mater. Chem. C 2017, 5, 4419

CrystEngComm2017, 19, 3271
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