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Basics of singlet fission

Zimmerman et al., JACS (2011)

One photon → two excitons

Chan et al., Science (2011)



Loss mechanisms in solar cells

Polman et al., Science (2016)
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In-situ organic film 
growth and 

characterization

Experimental endstation

Tunable pump
210-2600nm X-ray probe

150-1500eV

Time-resolved X-ray photoemission 
and absorption spectroscopies

(tr-XPS and tr-XAS)

Time-resolved 
2-photon photoemission

(tr-2PPE)

Costantini et al., J. El. Spec. Rel. Phen. (2018)



XAS characterization 



tr-XAS: the triplet signature

• Pump-induced feature 
rises at 282.5 eV

• Triplet fingerprint 
confirmed by theory

Costantini et al., Comm. Phys. (2019)



tr-XPS at FLASH FEL: faster dynamics

6ps offset response

Evidence of triplet 
transfer?



Conclusions and outlook

Novel setup for time-resolved spectroscopies

Next step:

complex D/A systems…

Pump-probe with 
chemical selectivity

Triplet exciton 
transfer?
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