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Abstract

Based on second-order perturbation theory, we study two-photon transition under an interme-
diate-strong linearly chirped pulse. We analyze the effects of chirp parameter, central wavelength
and pulse width on two-photon transition in detail. We show the dynamic evolution of two-photon
transition probability in frequency-domain. We additionally study two-photon absorption under
intermediate-strong linearly chirped pulse. Compared with common scheme with pulse shaping,
the proposed scheme has advantages, such as simplicity, economy and easy operation.
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Figure 1. Resonance-mediated two-photon transition under an intermediate-strong linearly chirped pulse. (a) Energy-level
diagram of sodium and two-photon- and four-photon processes. (b) Experimental setup to control a linearly chirped pulse. It
shows that the linearly chirped pulse can be controlled by a grating (G), a curved mirror (CM) and a plane mirror (M)
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Figure 2. Calculated linearly chirped pulse in time- and frequency-domain. (a) Distributions of pulse intensities and pulse
phases in time-domain for different chirp parameters. (b) Distributions of pulse intensities and pulse phases in frequen-
cy-domain for different chirp parameters
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Figure 3. The correlation between the real- and imaginary-part of the population probability with chirp parameters, band-
width and central wavelength. The first column shows population probability (a), absolute value of the real part (b) and ab-
solute value of imaginary part (c) versus chirp parameter and bandwidth when central wavelength is 12,860 cm'. The
second column shows population probability (d), absolute value of the real part (¢) and absolute value of imaginary part (f)
versus chirp parameter and central wavelength when bandwidth is 85 cm’'
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