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Cycldextrins and silica-based materials are the most used host pockets and pores to confine chemical and biological 
molecules allowing changes in their spectroscopy (1-3). Metal-organic frameworks (MOFs) are emerging confining 
materials of luminescent and photochemical applications (4-6). Armed with femto to millisecond spectroscopies, we 
unravelled the photobehaviors of two Ce-based MOFs: Ce-NU-1000 and Ce-CAU-24-TBAPy (7). We observed that 
both MOFs show ligand-to-cluster charge transfer reactions in ~100 and ~70 fs for Ce-NU-1000 and Ce-CAU-24-
TBAPy, respectively. The formed charge separated states, resulting in electron and hole generation, recombine in 
different times for each MOF, being longer in Ce-CAU-24-TBAPy: 1.59 and 13.43 µs than in Ce-NU-1000: 0.64 and 
4.91 µs. The linkers in both MOFs also undergo a very fast intramolecular charge transfer reaction in ~160 fs. 
Furthermore, Ce-NU-1000 MOF reveals excimer formation in 50 ps, and lifetime of ~ 14 ns. The lack of this inter-
linkers event in Ce-CAU-24-TBAPy arises from topological restriction and demonstrates the structural differences 
between the two frameworks. Fig. 1 illstrates the observed events and times. The observed results are relevant to 
photocatalysis and photonics. 
 

 
 
Fig. 1: Cartoon illustrating the ultrafast dynamics of Ce-NU-1000 and Ce-CAU-24-TBAPy MOFs.  
 
Acknowledgements: This work was supported by MINECO through project MAT2017-86532-R. E.C.-B. thanks the 

MINECO for the FPI fellowship.  
 
References: 
1. A. Douhal, Chem. Rev. 104, 1955–1976 (2004). 
2. N. Alarcos, B. Cohen, M. Ziolek and A. Douhal, Chem. Rev., 117(22), 13639-13720 (2017). 
3. Chemistry of Silca- and Zeolite-based Materials Synthesis, Characterization, and Applications”, A. Douhal, M. 

Anpo (Edits.), Elsevier, ISBN:9780128178133 (2019). 
4. M. Gutiérrez, F. Sánchez and A. Douhal, J. Mater. Chem. C, 3 (2015) 11300-11310. 
5. M. Gutiérrez, C. Martín, K. Kennes, J. Hofkens, M. Van der Auweraer, F. Sánchez and A. Douhal, Adv. Opt. 

Mater., 2018 DOI: 10.1002/adom.201701060 (2018). 
6. E. Caballero-Mancebo, B. Cohen, J. M. Moreno, A. Corma, U. Díaz and A. Douhal, ACS Applied Materials & 

Interfaces, 10(38), 32885-2894 (2018). 
7. E. Caballero-Mancebo, Boiko Cohen S. Smolders, D. de Vois and A. Douhal, Adv. Science, 1901020. DOI: 

10.1002/advs.201901020 (2019).  

 
 

ORAL 
Structural dynamics effects on the UV electronic 

predissociation of alkyl iodides at 201 nm 
M. L. Murillo-Sánchez,a A. Zanchet,b,c S. Marggi Poullain,d,e J. Gonzalez-Vázquezd and L. 

Bañaresa 

a Departamento de Química Física, Facultad de Ciencias Químicas, Universidad Complutense de Madrid, 28040 Madrid, Spain. 
Tel: +34 913945229 
b Departamento de Química Física, Facultad de Ciencias Químicas, Universidad de Salamanca, 37003, Salamanca, Spain. 
Tel: +34 923294500 
c Instituto de Física Fundamental (IFF-CSIC), Consejo Superior de Investigaciones Científicas., Serrano 123, 28006 Madrid, Spain. 
Tel: +34 91 561 6800 
d Departamento de Química, Modulo 13, Facultad de Ciencias, Universidad Autónoma de Madrid, 28049 Madrid, Spain. 
Tel: +34 914973008 
e Present address: Department of Chemistry, University of California, Berkeley, California 94720, United States 

E-mail: martamur@ucm.es 
 

In order to investigate the correlation between chemical structure and predissociation dynamics, femtosecond 
time-resolved velocity map ion imaging experiments have been carried out in the second absorption band (B-band) 
of a series of linear (CH3I, C2H5I, n-C3H7I, n-C4H9I) and branched alkyl iodides (i-C3H7I, t-C4H9I), at an excitation 
wavelength of 201.2 nm, i.e. around the wavelength where the origin of the B-band of CH3I originates and where 
several absorption maxima of the remaining alkyl iodides are found.1, 2 

 

The energy distribution resulting from the angular integration of the measured asymptotic I*(2P1/2) fragment images 
obtained through (2+1) REMPI has allowed us to distribute the available energy content into translational and ro-
vibrational content of the fragments.  

 

Furthermore, predissociation lifetimes have been determined for all alkyl iodides from measurements of time-
resolved I*(2P1/2) fragment images as a function of the time delay, images which also provide the angular character 
of the transition directly through the observation of fragments appearing early with respect to both predissociation 
lifetime and molecular rotation. The diminishing predissociation lifetimes reveal that an increasing linear structure 
seems to an enhanced coupling between the initial Rydberg and the repulsive states while the restructuring in a 
branched chain breaks this coupling most probable because we are exciting vibronic transitions, while in the first 
case we are exiciting the origin of the B-band. In all cases, at early times, it is observed a natural perpendicular 
character of transition which is loss over time due to molecular rotation, with a decreasing anisotropy variation over 
structural complexity presumably caused by a greater density of rotational states that favor the cooling of the 
molecular beam by collision in the beam.  

 

The experimental results are supported by ab-initio theoretical calculations that include the spin-orbit interactions 
to give a qualitative description of the observed results, and thus be able to have a deeper view of the predissociation 
dynamics of this type of compounds and its structural dependency 
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