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CO molecular orientation controlled by combination of
chirped THz pulse and femtosecond laser pulse

YANG Minghui, JIN Qi, LIU Jinsong, WANG Kejia, YANG Zhengang
( Wuhan National Laboratory for Optoelectronics, Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract: In order to study the orientation behaviors of CO molecules induced by chirped terahertz pulse, the time-
dependent Schrodinger equation was solved by means of rigid rotor approximation for theoretical analysis. In order to achieve high
degree of molecular orientation in chirped terahertz pulse at a low intensity, the method by utilizing chirped terahertz pulse in
combination with femtosecond laser pulse was proposed. The results show that the molecular orientation degree can be enhanced
about 81% , and that the orientation efficiency decreases with the rise of temperature in finite temperature range. Compared with

the few-cycle terahertz pulse, chirped terahertz pulse has more advantages in inducing molecular orientation. The result is
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meaningful to enhance the CO orientation degree.
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Fig. 1 a—time-dependent electric field of chirped terahertz pulse and few-
cycle pulse  b—frequency distribution of chirped terahertz pulse

and few-cycle pulse
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Fig.3 Rotational population of the oriented CO molecules when chirped ter-

ahertz pulse or few-cycle pulse
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Fig.4  Time-dependant orientation degree of CO molecules induced by

chirped terahertz pulse in combination with femtosecond laser pulse
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