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hool of S
ien
e, KyotoUniversity, Sakyo-ku, Kyoto 606-8502, Japan.Pyrene is one of the prototypi
al 
ompa
t poly
y
li
 aromati
 hydro
arbons (PAHs), and It is important to investigate its mole
ularstru
ture pre
isely, be
ause it does not 
onform to Hü
kel's 4n + 2 rule. We analyzed high-resolution and ultrahigh-resolution spe
traof jet-
ooled pyrene and elu
idated the vibrational and rotational stru
tures in the S0 1Ag and S1 1B3u states. a We 
on
lude thatthe mole
ule is planar with D2h symmetry. The rotational 
onstants and vibrational normal energies are very similar for the S0 and S1states, indi
ating that its geometri
al stru
ture and potential energy 
urves are not 
hanged mu
h upon ele
troni
 ex
itation. This small
hange is 
ommon to large PAH mole
ules be
ause the 
hanges of bond orders by one ele
tron ex
itation is diluted with a large numberof � ele
trons. The rates of Radiationless transitions in the S1 state are 
losely related with the mole
ular stru
ture and the potentialenergy 
urves. Intersystem 
rossing (ISC) to the triplet state is expe
ted to be very slow in planar PAHs. Internal 
onversion (IC) to theS0 state does not o

ur, if the mole
ular stru
ture and potential energy 
urves are identi
al for the S0 and S1 states. In perylene, the�uores
en
e lifetime is 1400 ns, and the �uores
en
e quantum yield is 
onsiderably high. These properties are attributed to its small
hanges in mole
ular stru
ture and potential energy 
urves upon S1 S0 ex
itation.aM. Baba, Y. Kowaka et al., J. Chem. Phys., 131, 224318 (2009)


