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Singlet fission (SF) is a promising process which allows two triplet-exciton generation from a
singlet exciton through spin-related processes. The mechanisms driving this process can be
demonstrated by using external magnetic-dependent spectroscopic techniques including
photoluminescence spectroscopy. As proposed by Merrifield 1), the magnetic effects shown in
the fluorescence of crystalline tetracene suggest the evolution of spin wavefunction of optical
excited excitons from a singlet state to triplet states through a triplet pair state. By expanding
the study of Merrifield, the dynamics of SF in crystalline tetraene under an external magnetic
field has been reported by Burdett et al. [2! Their study shows the present of quantum beats in
the delayed fluorescence under magnetic field confirming the existence of the triplet pair state.

Recently, some of acene derivatives have been reported as efficient intramolecular singlet
fission (iSF) materials enabling SF to occur in an individual molecule, independent from their
packing configuration.’® In this study, novel polyacene derivatives have been investigated using
several magnetic-dependent spectroscopic techniques. We probe the fluorescence yield from an
excited singlet state (S1) to a ground state (So), which evolves with respect to an external
magnetic field strengths. Moreover, the dynamics of iSF in these materials are also investigated
in the same manner.

This study provides a further understanding of the iSF process in organic molecules with
potential applications in optoelectronic devices. All the dynamics demonstrated suggest a
suitable material system for iSF to occur. Moreover, the magnetic-dependent spectroscopy used
in this study has been shown to be a powerful tool in probing molecular systems and provides
an extra dimension to optical techniques.

Funding: This project has received funding from the H2020-MSCA-1F-2015 EU.1.3.2 under
grant agreement No 705113. L.M.C. acknowledges support from the Office of Naval Research
Young Investigator Program (Award N00014-15-1-2532). We thank the EPSRC for financial
support. C.P. received funding from the Royal Thai Government Scholarship (under the
Development and Promotion of Science and Technology Talents Project (DPST)).

Acknowledgement: This research used resources of the Center for Functional Nanomaterials,
which is a U.S. DOE Office of Science Facility, at Brookhaven National Laboratory under
Contract No. DE-SC0012704. We thank all the Optoelectronics group members for discussion
and assistance.



Session: Fundamental Photochemistry and Photophysics FundPP-POS-41

References:

[1]1 R.E. Merrifield, Pure and Applied Chemistry, 1971, 27(3), 481

[2] J.J. Burdett, C.J. Bardeen, Journal of the American Chemical Society, 2012, 134(20), 8597

[3] S.N. Sanders, E. Kumarasamy, A.B. Pun, K. Appavoo, M.L. Steigerwald, L.M. Campo,
M.Y. Sfeir, Journal of the American Chemical Society, 2016, 138(23), 7289



