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Singlet vs triplet

* For two electrons system, total spin momentum
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s = 1,when eigenstate is |+ +), |— =), or e (J+-)+|—+))
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s = 0,when eigenstate is 5 (+-=)—1-+)
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In terminology, S=1 is called triplet state for two spin directions are parallel.
While S=0 is called singlet state for two spin directions are antiparallel.
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Fluorescence vs phosphorescence
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Flourescence lifetime ~ns, depends on

phosphorescence wavelength of absorbed photons.
hv - E Phosphorescence lifetime is much longer

due to spin forbidden.

So to get longer luminescence, we need
electrons exited to triplet state through
intersystem crossing.
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How to increase intersystem crossing?

* Intersystem crossing from the singlet to the triplet is made possible by spin-
orbit coupling, which leads to a mixing of the singlet (Sn) and triplet (Tn)
wave functions. So to increase spin-orbit coupling can increase exiton
population in triplet states.
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Transition rate
* Fermi golden rule w = =X [(B, n,. (k) + 1|H;14,n, (k)28 (E, — Ep — ha)

* Frank-Condon vibrational model
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So to get larger transition rate, we need larger spin-orbit coupling and smaller energy splitting.
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How to get larger transition rate?

Only specific initial and final orbitals with certain symmetries can have permitted orbital matrix.

Molecules with larger distortions will have larger probability with nonzero orbital transition Th, (10°) (@)
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Ways to increase intersystem crossing

* Smaller energy splitting between excited singlets and triplets. AE is small.
* More transition channels.
 Larger spin-orbit coupling, <g03 |L_l>‘<p1) proper orbital symmetries.

* Heavier atoms, Z is big.



