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Determination of initial carrier—envelope phase

of few—cycle optical pulses
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(1. School of Physics Science and Engineering, Tongji University, Shanghai 200092, China;
2. Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract: Using the THz emission from air plasma, the method of determining the initial carrier —
envelope phase (CEP) of few—cycle pulses was proposed. In air plasma, the evolution of the generated
THz waveform can be used to probe the variation of the CEP of propagating intense few—cycle pulses.
In the intense few —cycle laser fields, the inversions position and the number of inversions of the THz
waveforms was found dependent on the initial CEP regularly. The calculation based on the transient
photocurrent model indicates that the number of inversions of the THz waveforms is either two or one for
all the initial CEP for a range of moderate input pulses energies. Under varied input pulse energies, the
value of initial CEP is 0.5 constantly when the two inversions of the THz waveforms change to one.
This provides a method of measuring the initial CEP of the driving few—cycle pulses.
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Fig.1 Measured THz waveforms as a function of plasma length

by few—cycle laser fields

— Measured
* Calculated

Amplitude/a.u.
|

Length/mm
P2 DTk 30 1 151 1 FP Ry 1 ps B[R] Ak 48 BCRY R0 TSR AS 3 Y
AN T 45 B TR B KR 2% i
Fig.2 Measured and calculated results of THz amplitudes taken
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the position in the filament
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Fig.3 Calculated THz amplitude as a function of plasma length
by the few—cycle pulses with initial CEP of ¢,:0,0.2m,
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Fig.4 Calculated inversion positions of THz waveforms as a function
of the initial CEP ¢, changing in a step—size of 0.1,

at the energy of 400 pJ, 500 wJ, 270 wJ respectively
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Fig.5 CEP shift of the laser field in air plasma
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