Surface and size effects in spin crossomanoc-objects

SwitchableMolecularMaterialsTeam LCC, CNRS, Toulouse, France

Gabor MOLNAR, William NICOLAZZI, Lionel SALMON, Azzedine BOUSSEKSOU

‘,—. J | 1600 collégie
reen

'académie de Toulouse
- f e C t ur ivre d’art chimique
s R’ CHIMIE
ba o SN Lo
)
ad

i . Na le tablear

£ o - ‘
- ’ oY . rom—— B e
W - @3

g

\ " \ J%
\ A\ g g
\ g ~_ e T
i 1 o ~
<-A:' \; § ' .

Sylvain RAT, Victoria SHALABAEVA, Gautier FELIX, Mirko MIKOLASEK, Dolores MANRIQUE



Molecular spincrossover phenomenon
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Mean-field approximation works usually well
. Etat Bas Spin pp y

Top. Curr. Chem. 2004, vols. 233-235. 2



Spin transitionnano-objects: What for?
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ASizereductiongivesriseto new physicsand sizetuneability of properties
- Phasediagram

- Transformatiorkinetics

ASizereduction/ patterningpaves thewayto new applieations
- NanophotonicgNanoscalé, 5288, 2013
- Nanoelectronic$Adv. Mater28, 7508, 2016

- Nanomechanicgngew Chem Int. Ed56, 8074, 2017)
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A fewexperimentalobservations of sizeffects
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1. SCQwith hysteresisn verysmallobjects
2. Diversityof behaviors but ingeneral
1. Downshiftof the transitiontemperature

2.
3.
4. Matrix effects
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Shrinkingof the hystresisandflattening of the transitioncurve
Residuafractions (mostlyHS)



Possibleoriginsof finite sizeeffectsin SCGolids
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- Notcomparable anddr not sufficientlywell characterizedsamples

o0 Surface/interfaceeffects
A Surface/interfacesnergystres
A Matrix effects

o0 Sizeeffects
A Latticedynamicgqelasticity entropyz X 0

o Kineticeffects?!
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Surfaceenergyand surface stress

Surface energy Surface stress

P. Miller, et al.Adv Nat.Sci Nanosci Nanotechnal2014 5, 013002. 6



Spinstate dependenceofg ?
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Brokenbonds Phys. Chem. Chem. Phys. 16, 7358 (2014) g—l S< g_S
. Phys. Chem. Chem. Phys. 19, 12276 (2017)
Surface relaxation Chem. Phys. Lett. 678, 107 (2017)
- Chem Phys. Lett. 607, 10 (2014)
Matrix/interface effects Eur. J. Inorg. Chem. DOI:10.1002/ejic.201700121 (2017)
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Nanothermodynamicamodel
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Thinfilms of [Fe(HB{z),),]: unprecedented size effects
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Thinfilms of [Fe(HB{z),),]: x-ray diffraction study
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