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e, Kyoto University, Sakyo-ku, Kyoto 606-8502, Japan.Perylene is one of the prototypi
al 
ompa
t poly
y
li
 aromati
 hydro
arbons (PAHs). The �uores
en
e quantum yield in the S1 stateis 
onsiderably high. It is strange be
ause radiationless transitions su
h as intersystem 
rossing (ISC) to the triplet state and internal
onversion (IC) to the S0 state are expe
ted to be fast due to high density of 
oupling levels. We observed the ultrahigh-resolutionspe
trum of the S1 1B2u S0 1Ag transition of jet-
ooled perylene, and determined the rotational 
onstants in these two states. a Theinertial defe
t is positive and small, so that the mole
ule is 
onsidered to be planar withD2h symmetry. The obtained rotational 
onstantsof the S1 state is very similar to those of the S0 state. It indi
ates that the stru
tural 
hange upon ele
troni
 transition is very small. Weperformed ab initio 
al
ulation, and the 
al
ulated geometri
al mole
ular stru
ture and vibrational energies were in good 
oin
iden
ewith the experimental results. The observed high �uores
en
e quantum yield shows that radiationless transitions are all slow in the S1state of perylene. The slow IC 
an be attributed to the small s
ale of its stru
tural 
hange. We also observed the ultrahigh-resolutionspe
trum in the magneti
 �eld of 0.5 Tesla. Zeeman broadening was very small, indi
ating that the singlet-triplet intera
tion is veryweak, and that ISC is minor in the S1 state. In spe
i�
 vibroni
 levels, the �uores
en
e lifetimes are remarkably short. We 
on
lude thatthe main pro
ess is IC, and the a

epting mode is in-plane (ag) deformation vibration in the S1 state.aY. Kowaka, et al., J. Mol. Spe
tros
., 260, 72 (2010)


