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Optical Photoluminescence from
Interstellar Nanoparticles

Fermi Lab Colloquium, 21 April, 2004
Adolf N. Witt
The University of Toledo




Outline

» Introduction: Interstellar Grains & Nanoparticles

e Observations of Interstellar Photoluminescence

= Extended Red Emission
= Blue Luminescence
Possible Sources: Silicon Nanoparticles and PAHs

Conclusions
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Interstellar Nanoparticles 13

Vibrational Excitation/De-execit. of Neutrals (TAH weolecu f:;j
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Figure 1. Step ladder model of a large neutral molecule. The
schematic energy levels involve an electronic part (singlets Sy, 5, 53
.. and triplets Ty, T; ...) and a vibrational part (vq, ¥, ¥3..). Upon
absorption of an UV /visible photon, the molecule makes an electronic
transition from the ground state Sp to an upper state Sy, followed by
i1} radiationless internal vibrational redistribution, (2) radiationless
electronic transitions (internal conversion [IC] and intersystem cross-
ing [ISC]), (3) radiative electronic transitions (fluorescence and phos-
phorescence), (4) radiative inverse electronic transitions (inverse fluo-
rescence, and Poincaré fluorescence resulted from the inverss internal
conversion [[1C]), and (5) IR vibrational transitions.
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