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Wave packet dynamics of the photodetachment of
H™ near a metal surface”

Wang Shan-Shan  Wang De-Hua' Huang Kai-Yun Tang Tian-Tian
(College of Physics, Ludong University, Yantai 264025, China)

(Received 6 January 2011 ; revised manuscript received 13 January 2011)

Abstract

The wave packet dynamics of the photodetachment of H™ near metal surface is studied by using the wave packet
evolution and the autocorrelation function. The results show that the evolution and the revival structure of the detached
electron depend not only on the ion-surface distance, but also on pulse width and initial pulse momentum. Therefore, we
can control the wave packet dynamics of H™ near a metal surface by changing the ion-surface distance and the parameter of
the pulse laser. Besides, the electronic image state lifetime can also affect the wave packet evolution and the
autocorrelation function. We find that with considering the electronic state lifetime, the amplitude of the quantum
probability density decreases gradually with time, the whole wave packet structure has a significant attenuation and the
lifetime can weaken the interference phenomenon in the process of wave packet evolution. Through the research on the
autocorrelation function of electronic wave packet, we find that the wave packet exhibits a good revival structure without
considering the lifetime of the state lifetime; however, with considering the lifetime of the state lifetime, the wave packet
periodically collapses and expands with time,but after a period of time, the revival structure disappears. We hope that our
theoretical study will provide some references for the experimental research of wave packet dynamics of negative ion near

surfaces.

Keywords: wave packet, evolution and revival, autocorrelation function, metal surface

PACS: 34.35. +a,32. 80. Ge,32. 80. Qk

* Project supported by the National Natural Science Foundation of China ( Grant Nos. 11074104, 10604045 ) and the University Science &
Technology Planning Program of Shandong Province, China ( Grant No. JO9LAO02).

+ Corresponding author. E-mail; jnwdh@ sohu. com

103401- 8



