Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2018

Supplementary materials : An Electro-Elastic Theory for the
Mechanically Assisted Photo-excitation in Core-Shell

Spin-Crossover Nanoparticles

Ahmed Slimani®?* and Kamel Boukheddaden?!

L Laboratoire des Matériaux Multifonctionnels et Applications,
Département de physique, Faculté des Sciences de Sfax, Université de Sfax,
Route de la Soukra km 3.5 - B.P. n 1171 - 3000, Sfax, Tunisia
2 Sciences and Engineering department,

Sorbonne University Abu Dhabi, Al Reem island,

Abu Dhabi, PO Box 38044, United Arab Emirates
3 Groupe d’Etudes de la Matiére Condensée,
CNRS-Université de Versailles, 45,

Avenue des Etats Unis, F-78035 Versailles Cedex, France
(Dated: October 18, 2018)

* ahmed.slimani@fss.rnu.tn

t kbo@physique.uvsq.fr



Fig. SM1:

WoAAAAAAAAAAAAAAAAAAAAAAAMAALALLANAALA 4y
IPMAAAAAAAAANAAAAAAAAL AAAAAAAALa4eY
JYPPAAAAAAAAAAAAAAAAL [YVYVYYYYRRAdd
IIYPPDDAAAAAAAAALAALA AAMAAAL4TTYTY
<:::;:n Add 544 4 bbb bd wq;;;:,
PR A wy vy YYIRMLTTT Y
49T lddyy vy 14443 /144449
PP S AA v 44414999
BBy Feves il verrarXEry
LNy ppaiaadesst
JIiiEi PRRALLLIAEITEE
22Ty YYEERAAIIZIEIIET
SaSmrr reaaAd Y A T e
PR AT WIS hAs >
poPpiees TN > PoRi4443S
SRR aes AL VT4 I3
<<33p> N b4 <
Ly v

< Lv Vi 3385y

3 et AT NS
3 vy P e
T2 v rrrvrr g dd i N e
<< Py P IV I
pepeiadadasttt) SSCRRRadad
<333 vvv'1x’ i1 khvvvvvv <
“<<vuvvvvaddiil BVvyvyRsrs >
b5 3 AL PTTY VI AAARLbyyyyRhr >
1333dpsiddiiiag ANAARRRVRERR SR >
SR22WCCAAALAAAAMMA A BA BRI YIRS DS
PPYYYY iy PR B A DRIV Y VIdaLL b
Dy I AR RAREARRAR22R242222 42200020 vV e
A PTYYYYY YV VYV YVY VYV VYYVIVITYVYVYVY4aa
Py AR A A A AR AR AR A AR A AARAARRRREYY
PR AAMAMAA DA 222 A0 R AR RAAAAAAAA 4422 2RNY

VYY)
PYVVLY)
NS
SR

22

/ O

o ——

i&aﬁ\‘:““:»“

A
S5

WRXRRRARAMAAAA Addadaddaddddttan

Apd,a ~
YXRRRMAMAARRAAARARARAMAMAAARR AL AL L T 7T
YRRRERERMRMRK LKA, MMM ddda v
A AT YYYY AAAAAA LALLM adataanTy
IITTERERRMMRAAAAAAAAAAAAAAAAML LS 2T Y
;;;;;;;;»»» A A uuuu«:«vv;;;
TITTIINIIAOAN L e ad 4444 2524
::::::Vvvy YYYY4Y v Sad
DeE=radAL AAAAAAAALS o4 T
«-«“,Li Sad
<SISIIIT >y
4N S>>
“4vevv e
PR 4% > >
SEIEI 5 >
5553 S EERRRRRAAd 3G
L EEEENNeer edededddiid >
LiiEiicEE S
<33333%5 s
333334 ey
4344342 443
“dddaadd g
23222224 4SS
e i

aaarssbd AAAAAAAA, 339
223355000220 hari, NI
be 2777313444444 TSI
Ve 27 d44d444444444221] ahA
Ve i ddaddadiaataans AA
VI A AAd YyvY A A
AA,;)»»nvv"; V' v z A A
VI dAAAAAARA A AR DA AdA
224244444 AMAMAAMAMAALA LA PRRRREE Y

0,02 0,03

0,01 Y ,
(<rshe||>'rsheu) (hm°)

0,00

The displacement field corresponding to the points A (a), C (b) of the cure

<1 >core (Fig.2 (b) (buttom) and at the mechanical equilibrium (c). Green (blue) arrows

correspond to the shell (core). (d) (< r >cope —72

core

. B )2
) as a function of (< 7 >gpen —75hoy)

for the different Rgpe. Inset: The average rate of mechanical change, k, as a function of

the misfit AR.
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Fig. SM2: Shell’s lattice parameter through the photoexcitation process.



Varied

Fixed nn bonds (nm) lengths Calculated nn bonds (nm) and HS fration
(nm)
After mechanical
relaxation and before After photoexcitation
photoexcitation
HS LS LS HS HS
Rshell Rcore R core Rshell Rcore Rshell Rcore Rshell fraction(%)
1.0 1.2 1.0 1.0 1.0 1.0 = 1.0 0
1.1 1.2 1.0 1.1 1.02 1.089 1.17 1.12 90
1.2 1.2 1.0 1.2 1.048 1.18 1.2 1.2 100
1.3 1.2 1.0 1.3 1.083 1.273 1.225 1.29 100
1.4 1.2 1.0 1.4 1.121 1.366 1.25 1.38 100

Table 1: Summary of the fixed, varied and calculated lattice parameters and HS fraction

from Monte-Carlo simulations of the core-shell nanoparticle.

1,15

1,11

1,07

1,03

Fig. SM3: Map of the nearest neighbors intermolecular bond lengths over the nanoparticle

corresponding to the lattice configuration shown in Fig. 5 (a), whose Rgpey are 1.1 nm (a)

and 1.4 nm (b)
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Fig. SM4: The density of pressure in the shell through the photoexcitation process.
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Fig. SM5: Quantitative density dependent position of intermolecular bond lengths, R, over
a line crossing the nanoparticle as reported by the black arrow in the Fig. SM3 (a) for
Rspen = 1.1 nm (a), 1.2 nm (b), 1.3 nm (c) and 1.4 nm (d). (e) The Y coordinates of
the ellipse center, Y., for the core (black) and the shell (green). (f) The semi-minor axis of
the ellipse, b, for the core (black) and the shell (green).



