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Details of calculations of magnetic and photomagnetic properties of Cuy;Mo (1) and Cu,Mo (2).
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Fig. S6. Time evolution of T signal upon irradiation for Cu,Mo

Tab. S1. Hydrogen bonds lengths and angles in the molecular structure of (2)

D-H-A D-H [A] H-A[A] D-A [A] D-H-A [°]

01-H1A-N17 [ 0.79(4) 2.04(4) 2.828(3) | 173(3)

01-H1B-N14 | 0.81(3) 2.06(3) 2.862(3) | 175(3)

02-H2A-N18 [ 0.77(4) 2.08(4) 2.841(3) | 170(3)

02-H2B-N12 [ 0.82(4) 2.05(4) 2.851(3) | 164(3)

03-H3A-N11 [ 0.72(4) 2.12(4) 2.829(3) | 169(4)

03-H3B-01 | 0.82(3) 2.15(4) 2.945(3) | 162(3)

04-H4A-N12 | 0.86(4) 2.12(4) 2.960(3) | 166(3)

04-H4B-05 | 0.77(5) 1.98(5) 2.736(3) | 167(5)

05-H5A-01 | 0.82(4) 2.12(4) 2.941(3) | 178(4)

05-H5B-06 | 0.82(4) 1.94(4) 2.745(3) | 167(4)

06-H6A-N16 | 0.83(5) 2.23(5) 3.050(3) | 168(4)

06-H6B-07 | 0.70(4) 2.07(4) 2.756(3) | 164(4)

07-H7A-08 | 0.71(4) 2.07(4) 2.769(3) | 168(4)

07-H7B-09 | 0.84(4) 1.94(5) 2.750(3) | 162(4)

08-H8A-N16 | 0.73(4) 2.40(4) 3.125(3) | 172(4)

08-H8B-02 | 0.81(4) 2.04(4) 2.853(3) | 176(4)

09-H9A-04 | 0.75(4) 2.01(4) 2.736(3) | 163(4)

09-H9B-02 | 0.81(4) 2.14(5) 2.903(3) | 158(4)




Details of calculations of magnetic and photomagnetic properties of (1)
Calculation of magnetic properties of (1) before irradiation

The corresponding Hamiltonian reads
A A A A A A A A A 1
Hy =—=J,(Scur * Scus T Scuz *Scua) + 8eulls (Scur +Scun + Scws +Scw) - H

The magnetisation and susceptibility is obtained as appropriate derivatives of the partition function :

Z\(H,T) =3+ 4cosh(Buygc, H) + 2cosh(2futpge, H)
+ 2exp(— A, )(1+ 2cosh(Buuyge, H)) + exp(-2/37,)

where f=1/kgT. The magnetisation and susceptibility take the formulas:

N, 0lnZ (H,T 2
MI(H,T):—A 1( ’ )’ leﬂa h'lZl(zI'],T)
oH o) oH
The intermolecular interactions are accounted for within the framework of the molecular field approximation
leading to an equation for the molar magnetisation of the coupled clusters:

zJ|
2 2
atsEcy

M, (H,T)= M{H + M, (H, T),TJ

where z denotes the number of the nearest neighbours and J| is the intermolecular coupling constant. The

molar magnetic susceptibility of the interacting (coupled) cluster y,. was calculated according to the following

formula:
_ X
ZIC B 1 ZJII//%I/I
NA/uégéu

Calculation of magnetic properties of (1) after irradiation

The corresponding Hamiltonian acquires the following form:
A, =~J,8y,  (Scu +Scw +Scus) + €cutts (Scur + S +Sc) H + EuottnSyo - H
It is straightforward to derive the field- and temperature dependent partition function Z, related to

Hamiltonian F 5t
1
Z,(H,T) = 2exp(fJ. 2)Cosh[§ﬂﬂ3 G8cu +8m)H }

1 1
+ 4exp(EﬂJ2 j COSh|:EﬁILlB (&cu + gMo)H:l

+4COSh|:%ﬂ\/ﬂ;(gCu _gMo)2H2 +J22:|

+ 2COSh|:%ﬂ\/lué(gCu - g.Mo)ZI_I2 + 4‘]22j|

1
+2exp(—fpgc,H) coshb B 128w = Guo) H +2415(0, — Qo) HI, + 4 }

1
+2exp(fupgc. ) Coshb B 12 (8e, — €uo) H = 2115(8c, — Guio ) H, +4J3 }



where f=1/kgT. The molar magnetisation and susceptibility is obtained as appropriate derivatives of the
partition function, i.e.

N, 0InZ,(H,T) _ N, &InZ,(H,T)

M, (H,T)= ,
(H.1) oH B OH>

The intermolecular interactions are accounted for within the framework of the molecular field approximation
leading to an equation for the molar magnetisation of the coupled pentamer units

zJ,
A58 cu8ro

M,.(H,T)= M{H + M, (H,T),Tj

where z denotes the number of the nearest neighbours and J; is the intermolecular coupling constant. The
equation was solved iteratively in a specially designed notebook of the Mathematica8.0 environment. The
direct output of the procedure was the total magnetisation as a function of external magnetic field and
temperature. The molar magnetic susceptibility of the interacting (coupled) clusters was calculated with the
use of the formula
V4

1- zJ5 0,

N\ H58cu&vio

In order to study the influence of the relaxation process on the magnetic properties of the photogenerated state
we have calculated a fraction of the excited pentamer units in the sample fin the function of temperature T

Xoc =

during heating from T, to Ty in time of Aty

A
“or T —T,
= f,exp| —e ¥ ———2—
f f;) p[ Tmax_Tminp

where f; is the initial fraction of the photogenerated state (t=0) and A is the relaxation energy barrier and
p=At,,/To. Keeping in mind that the susceptibility of the sample before irradiation yg, is given by

m ’
Xu(H,T) :;ZIC(JDZJDgCu’H’T)

the susceptibility signal detected just upon irradiation yy; can be described as a combination of signals inferred
from model [ (uncoupled pentamer wunits) and model II (coupled pentamer units):

m ' '
ZUl(HaT) :;{[1_f(f()aAapaT)]llc(JlaZJl:gCu’H’T)+f(f()’A’p’T)ch(Jzaz‘]z’gcu’gMoaH’T)}

where m denotes the mass of the sample, u is the molar mass of compound 1, and all the parameters and
variables are given explicitly.

In order to analyze the data the product xz(H,T)T with parameters J;, zJ|, and g, fixed at their bulk values

was fitted (green solid line, Fig. 12.) to the experimental points (black symbols) and yielded the agreement
quotient R,r=3.5-105. The resultant values were used to simulate the magnetisation vs. field data satisfactorily.

The main step of the analysis was the modeling of the susceptibility signal observed upon irradiation. The
product yy(H,T) T was fitted (blue solid line in Fig. 12.) to the experimental data (red symbols) with parameters
I ZJ{, Jcw M fixed at the previously found values. Additionally, to reduce the number of free parameters, we

fixed the value of the Landé factor gy, at the plausible value of 2.0.



Details of calculations of magnetic and photomagnetic properties of (2)

Calculation of magnetic properties of (2) before irradiation
The interaction is described by the Hamiltonian:

Iy A

Hy ==J,Scy1 *Scwr + 8eults (Scur + Scwn) - H

where the only superexchange coupling constant is denoted by J;. The magnetisation and susceptibility are
obtained as appropriate derivatives of the partition function

Z,(H,T)=1+exp(fJ))[l +2cosh(fuyg-,H)]|, where f=1/kgT
and take the formulas:

N, 0lnZ (H,T) P _ N, &’InZ/(H,T)

M (H,T)= ,
(1) OH Yo OH>

The intermolecular interactions are accounted for within the framework of the molecular field approximation
leading to an equation for the molar magnetisation of the coupled clusters

zJ!
N—lel(H,T),TJ,

A/U;gCu

M, .(H,T)= M{H +

where z denotes the number of the nearest neighbours and J| is the intermolecular coupling constant. The
molar magnetic susceptibility of the interacting clusters y,. was calculated according to the following formula:
X
1- ZJIIZI
2 2
Nytp8e,

Xic =

)

Calculation of magnetic properties of (2) after irradiation

The Hamiltonian used for the calculation takes the form:

A A

H,=-J,8y 'Scm _J3*§Mo 'SCuZ +gﬂB(*§Cu1 + AS:cllz + SMO).H’

where for the sake of simplicity a single average Landé factor was assumed.
It is straightforward to derive the field- and temperature dependent partition function Z, related to

Hamiltonian H .

2B 2P 3)

Z(H,Ty=e*"" "1 + 2cosh(2 fu,gH) + 2 cosh( Bu,gH )] +

1
+2[1+ 2 cosh( By gH)]cosh(Z BA9J2 —14J,J, +9.J? J
where f=1/kgT. The molar magnetisation and susceptibility is obtained as appropriate derivatives of the

partition function, i.e.

N, 0InZ,(H,T) _ N, &InZ,(H,T)
oH LT T

M,(H,T)=



The intermolecular interactions are accounted for within the framework of the molecular field approximation leading
to an equation for the molar magnetisation of the coupled trimer units

zJ!
Mzc(HaT):Mz[H‘*'N ; 3

alB

MZ(H,T),TJ.

where z denotes the number of the nearest neighbours and J, is the intermolecular coupling constant. The

equation was solved iteratively in a specially designed notebook of the Mathematica8.0 environment. The
direct output of the procedure was the total magnetisation as a function of external magnetic field and
temperature. The molar magnetic susceptibility was calculated approximately using the following formula

X2
ZJélz
1- 2 2
Nyt:8

Xoc =

)

where %,. denotes the susceptibility corresponding to the interacting (coupled) clusters.

In order to estimate a fraction f of the sample which undergoes the spin transition process we have taken into
account that the excited Mo(IV)* state is a metastable one and the fraction f is expected to diminish in the
course of time. However, we have assumed here that within the temperature range of 1.8-50 K this fraction
remains constant and is equal to its initial value f;. The susceptibility of the sample before irradiation ygp; is
given by the equation:

m '
e (H,T) :;Zlc(JpZJlagCuaH’T)

whereas the susceptibility signal detected just upon irradiation yy can be described by an appropriate
combination of signals inferred from model I (not excited trimer units) and model II (excited trimer units):

m ' '
ZUI(H:T) :;{[1_f;)]ZIC(JlaleagCuaHaT)—i—folzc(JzaZJQ:gaHaT)}

where m denotes the mass of the sample, u is the molar mass of compound 2, and all the parameters and
variables are given explicitly.



