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Internal conversion (IC), namely the relaxation process between electronic states of the same 
multiplicity, occurs typically in few tens femtoseconds or less and it is usually the fastest electronic 
relaxations in molecules and solids. This has crucial implications for any aspect of photophysics and 
photochemistry. For instance, one of the fundamental principles of photophysics, the so-called The 
Kasha’s rule, is just a manifestation of such an efficient IC, and, on the same ground, IC plays a key role 
for a broader range of excited-state events, including photochemical reactions. This also sets severe 
limitations, for instance, to the efficiency of solar energy conversion by photovoltaic or photosynthetic 
systems (the called Shockley–Queisser limit, namely a maximum theoretical efficiency of 33% for solar 
cells is another manifestation of the Kasha’s rule), or to controlling, and not only triggering, a 
physicochemical reaction with light. It stands against the fabrication of multiresponsive materials, 
namely materials whose response could depend on the photon wavelength or on the number of 
excitations. Violation of the Kasha’s rule (anti-Kasha behaviour) has been reported but only a couple 
of chromophores show an anti-Kasha response efficient enough to be exploitable in real applications. 
A huge potential could be unleashed by increasing the number of chromophores for anti-Kasha 
applications and, after a better comprehension of the fundamental mechanisms, learning how to 
design them. This would open up an unexpectedly broad range of possibilities for selective control of 
photophysical processes and photochemical reactions, beside the reduction of energy losses in 
photonic devices. Learning how to force molecules to operate in an anti-Kasha regime would 
represent a major change in photophysical and photochemical science and related applications. 
 
Molecular systems showing an exploitable anti-Kasha response are expected to rare, however in the 
last years we have reported efficient anti-Kasha behaviour in a surprising high variety of cases as 
photoisomerization in metal complexes, exciton dynamics in carbonaceous nanoparticles or energy 
transfer in multichromophoric assemblies. In this talk I will present these results and their potential 
applications. Since the activity of my group is mainly experimental and carried out by means of 
ultrafast spectroscopy techniques, I will also present some of our recent advances in the field of 
multidimensional spectroscopy with non-phase stable pulses. 
 
 


