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Introduction 

Coherent molecular modulation is one of the useful ways to expand the spectral domain coherently and generate 

the ultrashort optical pulses [1]. More than 40 emissions were generated by use of the picosecond laser in 

hydrogen gas [2]. The picosecond optical pulse can be manipulated easily because of the small effect of the chirp. 

By manipulating the multi-color emissions, ultrashort optical pulses can be generated. In the nanosecond regime, 

it was suggested, and demonstrated numerically [3], that synthesis of a train of ultrashort optical pulses can be 

achieved by manipulating the emission phases. In our experiment, we control the relative phases among several 

emissions in order to generate the ultrashort optical pulse. 

Experiment 

We focus two (pump, 

Stokes) collinearly 

propagating 50 ps optical 

pulses in the air (Fig.1). The 

frequency difference between these pulses matches the 

fundamental vibrational frequency of nitrogen molecule 

(2331 cm-1). We generated a broadband multicolor 

emission via four-wave mixing (Fig.2). Thereafter, we manipulate the relative phase of several sideband by 

rotating a pair of BK7 plates. The transmitted pulses are focused again, so the second four-wave mixing process 

takes place. To evaluate the relative phase, the third-order anti-Stokes pulse (387 nm) is measured depending on 

the angle of a pair of BK7 plates to evaluate the temporal waveform. 
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Fig.2 Generated sidebands 

Fig.1 Experimental setup 
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