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Introduction

The recent developments in technology in which molecules or assemblies of molecules are used for information processing has enabled scientists to investigate their potential in several areas, namely for the development of display and memory devices [1]. Among them, the materials that undergo a spin crossover (SCO) phenomena upon application of external stimuli, such as tempera ture, pressure, light and electric field [2 6], have received a high interest within the construction of molecular devices with optical switch or/and magneto optical storage properties [7 17]. In this context, SCO coordination compounds of a 3d 4 to 3d 7 electronic configuration, displaying a central metallic ion in an octahedral environment, have been the focus of research for nearly 80 years [1 6]. Several aspects of the SCO phenomenon have been reviewed in the past [2 4,16 20]. Of these, by far the majority are pseudo octahedral 3d 6 iron(II) complexes, thus, as a function of the ligand field strength, the six electrons of the iron(II) ion can occupy the 3d orbitals in two different ways, giving rise to two different stable states: a diamagnetic low spin (LS) electronic configuration state t 2g 6 e g 0 ( 1 A 1g , S = 0) in the case of a strong ligand field and a paramag netic high spin (HS) electronic state t 2g 4 e g 2 ( 5 T 2g , S = 2) when the ligand field is weak. In the case of an intermediate ligand field, the two spin states may become so close in energy that a small external perturbation can switch one state into the other. LS M HS conversions are accompanied by profound changes in all the properties that depend on the distribution of the 3d valence electrons. Besides the most obvious change of magnetic properties [21], including switchable diamagnetism M paramagnetism [10], the reversible change of color [10], refractive index [22], electrical conductivity, [23] luminescence, [START_REF] Shepherd | Spin-Crossover Materials, Properties and Applications[END_REF] non linear optical [START_REF] Lacroix | [END_REF] and mechanical properties [26] may accompany the SCO. The bistabil ity of SCO materials can be addressed with the application of var ious external stimuli, like temperature [START_REF] Gütlich | [END_REF]27], pressure [28 30], magnetic field [31,32] or light irradiation [START_REF] Gütlich | [END_REF]27,33,34]. The optical switching is particularly regarded since ultrafast switches (fem toseconds) can be achieved [15]. Light can reversibly write and erase the LS and HS states according to the direct or reverse light induced excited spin state trapping (LIESST) effects [34 (d),35]. In 1998, Létard et al. introduced the T(LIESST) measurement, which aims to estimate the limiting temperature above which the photoinduced HS metastable state is erased [19,36]. From the determination of the T(LIESST) value of several compounds, a comparison has been made in order to draw trends for chemists to increase the lifetime of the photo induced state [37]. In particular, the correlation between T(LIESST) and T 1/2 was evidenced based on a [T 1/2 ; T(LIESST)] database. From this [T 1/2 ; T (LIESST)] database [36,37], Létard et al. observed a linear depen dence between T(LIESST) and T 1/2 and extracted the empirical rela tionship T(LIESST) = T 0 0.3 T 1/2 where T 0 is the initial value of the linear function. This phenomenological relationship appears to This result contrasts with that obtained for the zero dimen sional mononuclear compounds previously studied. Indeed, it was shown that Zn(II) dilution does not lead to any significant change of T(LIESST) [46]. In the polymeric systems under study, the metal dilution does not follow this trend and moreover it does not exactly follow the T(LIESST) versus T 1/2 empirical relationship. Even if the variations look minor, they are still not understood.

One clue to explain such behavior should lie in the relaxation rate, k 1 . Indeed, despite the great structural similarity between the two series of compounds endi and btzp, k 1 has values that vary in magnitude. Hauser, on the basis of the SCC approach (Single Configurational Coordinate), predicted values of k 1 of the order of 10 6 10 9 s 1 [START_REF] Gütlich | [END_REF]27,33,54]. In SCC theory, the Fe ligand distance is taken as a reaction coordinate with a single vibration mode. Regarding the values of k 1 , especially those relating to the endi and btzp series, it is reasonable to assume that a single reaction coordinate may not be sufficient to correctly describe the HS ? LS transition. Therefore, the SCC approach may be insufficient, especially to obtain values of k 1 of the order of 10 2 s 1 . It becomes essential to consider a system that considers several modes of vibration to describe correctly the HS ? LS relaxation. In 2006, Hauser has elsewhere proposed a model with two modes of vibration [53]. Compared to a single mode system, a system involving a low distortion mode vibration energy allows to the anticipation of low values of k 1 . Interestingly, from a crystallo graphic point of view, the multimode theory, which takes into account the concept of distortion, is the most suitable for describ ing the spin crossover phenomenon. Indeed, a direct relationship has been established between the variation of the octahedron [FeN 6 ] distortion, T 1/2 and T(LIESST) [20,55].

Conclusions

In the present work, we have investigated the effects of metal dilution on thermal properties and LIESST relaxation kinetics time/temperature dependence for [Fe x Zn 1 x (btzp) 3 ](BF 4 ) 2 and [Fe x Zn 1 x (endi) 3 ](BF 4 ) 2 SCO materials. As a first approximation, the results related to the compounds of the two series obey roughly a linear relationship between T(LIESST) and T 1/2 . Contrary to the dilution series of zero dimensional mononuclear compounds, the iron atoms in the compounds under study are not located in iso lated molecules, linked only by van der Waals forces or p p stack ing, but are linked by covalent bonds. This can justify the somewhat different behaviors between the systems studied in this article and the previously studied dilution studies on zero dimen sional mononuclear compounds.

As far as kinetic parameters governing the metastable HS ? LS relaxation process (activation energy, frequency factor) parameters are concerned, it appears that dilution increases the energy barrier, whereas the derived frequency factor is increased in the case of the [Fe x Zn 1 x (endi) 3 ](BF 4 ) 2 series and remains essentially constant in the case of the [Fe x Zn 1 x (btzp) 3 ](BF 4 ) 2 series. It seems that, in both cases, the increased activation energy is not completely compen sated by the higher frequency factor, so that globally T(LIESST) is slightly increased with dilution.
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