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Dependence of Q-Branch Intensity of Pendular State Molecules on
Electric Field and Molecular Orientation and Their Applications

Mao Fei Deng Min Wang Hailing Yin Jianping
State Key Laboratory of Precision Spectroscopy, East China Normal University, Shanghai 200062, China

Abstract A new method to measure the orientation of cold polar linear molecules using the relative intensity of
the Q branch spectrum of the pendular state of linear molecules is presented. The relationship between the
orientation of HCN—-N, and Q-branch intensity of pendular state spectrum of the C—H stretch of the ground state
of HCN-N.is studied, and it is found that the intensity of its Q branch spectrum increases with the increase of the
electric field strength, but the intensity of the R— and P— branches decreases with the increase of the electric field
strength. The relative intensity of the Q branch spectrum (ratio of spectral intensity of Q branch and total intensity
of P, Q, R branches) can be used to represent the electric field intensity. Also, the study shows the orientation of
the molecule increases with the increase of electric field strength. So it is proposed that the method which uses the
relative intensity of the @ branch spectrum can be applied to measure the orientation of the polar molecule.
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Fig.1 Calculated rovibrational spectra of HCN=N, molecules. (a) Parallel transitions; (b) perpendicular transitions
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Fig.2 (a) Relation of orientation of HCN=N, molecules versus electric field; (b) Q—branch relative intensity
of HCN—=N, molecules versus electric field
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