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High resolution spectroscopy of naphthalene with an optical frequency comb
(Fukuoka Univ.) Akiko Nishiyama, Ayumi Matsuba, Masatoshi Misono

Interactions between energy levels in excited states of polyatomic molecules are of
great interest not only in fundamental science but in various applications. Since the
interactions appear as minute effects in spectra, high resolution spectroscopy have
been required to reveal the effects.

In this study, we developed a Doppler-free two-photon absorption (DFTPA)
spectroscopic system which has a precise frequency measurement scheme employing
an optical frequency comb and an acousto-optic modulator. The system provides high
resolution and high frequency precision limited only by an uncertainty of
GPS-disciplined clock. We measured DFTPA spectra of S;'By, (v4=1 :by,) < So'Ag
(v=0) transition of naphthalene (C;oHg) around 298 nm.
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Fig. 1. Experimental setup. The spectroscopic system is composed of two parts:
(A) an absolute frequency measurement part with an optical frequency comb and
an AOM, and (B) Doppler-free two photon absorption spectroscopic system.
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Fig. 2. Doppler-free two photon absorption spectrum of a part of S,!B,,
(v4=1:by,) < So'A, (v=0) transition of naphthalene. The top plot is the shift
frequency (fyom) Of the AOM. The second plot is the beat frequency (fyeat)
between the comb and the frequency shifted dye laser.



