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High-Resolution Spectroscopy of S;'B1, (v4=1)esolAg (v=0) Transition of
Naphthalene by Doppler-Free Two Photon Absorption Spectroscopy
(Fukuoka Univ.) Akiko Nishiyama, Kazuki Nakashima,

Ayumi Matsuba, and Masatoshi Misono

In high-resolution molecular spectroscopy, the precise measure of the optical frequency
is crucial to evaluate minute shifts and splittings of the energy levels. We have been
developed two types of high-resolution spectroscopic systems employing an optical
frequency comb. In this study, we measured Doppler-free two-photon absorption spectra
of S1'B1y (va=1)<So'Ag (v=0) transition of naphthalene applying the developed systems.
We obtained highly resolved rovibronic spectra with the linewidth of about 2.5 MHz and
determined absolute frequencies with the uncertainty of less than 100 kHz. For ?%2Q(7)
transition, the rotational lines are assigned, and molecular constants in the excited state
were determined. To determine molecular constants more precisely, we proceed to
analyze S%95(J) transitions.
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Fig. 1. Experimental setup.
LPF: low-pass filter, BPF: band-
pass filter, APD: avalanche photo
diode, ED: envelope detector, AOM: Acousto-optic modulator, PC <
PMT: photomultiplier tube.
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Fig. 2. (a) Doppler-free two photon (b)
absorption spectrum of S;1B;, (v4=1) < Sy'A,
(v=0) transition of naphthalene. A A A )\ k ﬂ k

(b) Magnified view of the frequency markers. 3358100 .01 .02 03 [cml]
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