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Search for accurate spectroscopic techniques led us
to one-dimensional cavity mode dispersion
spectroscopy (1D-CMDS) [1], a spectroscopy
technique purely based on frequency measurement.
Because the spectrum obtained with this method
comes from accurate cavity mode frequency
measurement, 1D-CMDS has great potential for
minimization of systematic errors in the line shape
studies of very week transitions [2]. Nowadays, the
ab initio approaches as well as analytical models,
allowing to take into account basic effects forming
the shape of molecular transitions, make possible
the correct interpretation of high accuracy data and
testing interatomic potentials [3,4]. All these opens
new possibilities for Doppler limited spectroscopy.
Especially,  molecular  hydrogen and its
isotopologues are an attractive playground for
testing quantum electrodynamics in molecules [5]
and search for new physics [6]. The accuracy of
measurements can be improved by use of optical
atomic clocks [7] as the most stable frequency
reference. Going farther, spectroscopy of ultra cold



molecules having narrow  photoassociation
resonances near intercombination transition
provides valuable information and new level of
control. Narrow optical Feshbach resonances [8]
allow efficient control of properties of ultra cold
matter [9]. On the other hand analysis of two-
colour mass-scaled photoassociation spectroscopy
for set of isotopologues of Yb, can set bounds for
non-Newtonian gravity in the nanometer range
[10]. Finally use of optical atomic clocks can help
in laboratory search for dark matter [11,12,13,14]
and understanding physics beyond Standard Model.
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