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Electronic State Vibration Modes with Photon Echo in Nile Blue
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Abstract Multimode Brownian osicillater model of material molecules is set, and the method to calculate the three-
pulse photon echo signal is discussed. The model of the Multimode Brownian oscillator is used to analyze the vibration
of the Nile blue molecules and the vibration of the Nile blue molecules is regarded as the weighted coupling result of
the Gaussian, overdamping, inhomogeneous and underdamping models. Changing the weight of these four models to
alter the correlation function of the Nile blue molecules, we numerically simulate the three-pulse photon echo signal.
Experiment about the three-pulse photon echo of the Nile blue ethanol solution is conducted. The concentration of
Nile blue ethanol solution is 8 X 10™° mol/L, the wavelength and the pulse width of the femtosecond laser light source
are 623 nm and 40 fs, respectively. The three-pulse photon echo signal is measured to discuss the vibration model of
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the Nile blue molecules.
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Fig. 1 Energy level structure in the model of the

multimode Brownian oscillator
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Fig. 2 Simulation result of the three-pulse photon echo signal.

(a) Gaussian electronic state vibration model; (b)

overdamping electronic state vibration model; (¢) inhomogeneous electronic state vibration model; (d) underdamping

electronic state vibration model
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Fig. 3 Experimental setup figure of the three-pulse photon echo
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