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Abstract

By numerically solving the time-dependent Schréodinger equation, we investigate the ionization probability, photo-
electron spectrum, and harmonic emission spectrum of the atom under the action of high-frequency laser pulses. It is
found that with the increase of incident laser pulse intensity, the ionization probability of the atom first increases to
a maximum value gradually and then decreases, and in this process, both the photoelectron spectrum and high-order
harmonic generation spectrum change from a single-peak structure to a multi-peak one. Through the time-frequency
analysis of the harmonic emission spectrum, we also find that the harmonic emission is suppressed around the pulse
peak, and it occurs at the rising edge and the falling edge, which interfere with each other, thus forming the multi-peak
structure. Utilizing the laws of the changes of photoelectron and harmonic spectra with incident laser pulse intensity,

we can diagnose the laser intensity at which the atomic ionization suppression occurs.

Keywords: high-frequency laser pulses, harmonic emission spectrum, photoelectron spectrum

PACS: 32.80.Rm, 42.50.Hz DOI: 10.7498/aps.64.043201

* Project supported by the National Basic Research Program of China (Grant No. 2013CB922200), the National Natural
Science Foundation of China (Grant Nos. 11274141, 11034003, 11304116, 11274001, 11247024), and the Jilin Provincial
Research Foundation for Basic Research, China (Grant No. 20140101168JC).

Corresponding author. E-mail: yangyj@jlu.edu.cn
1% g yangyj]

043201-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://118.145.16.217/magsci/article/article?id=17357214
http://118.145.16.217/magsci/article/article?id=17357214
http://118.145.16.217/magsci/article/article?id=17359723
http://dx.doi.org/10.1103/PhysRevA.82.043401
http://dx.doi.org/10.1103/PhysRevA.82.043401
http://dx.doi.org/10.1103/PhysRevA.83.023401
http://dx.doi.org/10.1103/PhysRevA.83.023401
http://dx.doi.org/10.1126/science.262.5137.1229
http://dx.doi.org/10.1088/0953-4075/35/18/201
http://dx.doi.org/10.1103/PhysRevA.43.2474
http://dx.doi.org/10.1103/PhysRevLett.79.4550
http://dx.doi.org/10.1103/PhysRevLett.79.4550
http://dx.doi.org/10.1103/PhysRevA.65.031405
http://dx.doi.org/10.1103/PhysRevA.65.031405
http://dx.doi.org/10.1364/JOSAB.29.002503
http://dx.doi.org/10.1103/PhysRevLett.71.3263
http://dx.doi.org/10.1103/PhysRevA.57.5009
http://dx.doi.org/10.1103/PhysRevA.83.033414
http://dx.doi.org/10.1103/PhysRevA.83.033414
http://dx.doi.org/10.1103/PhysRevLett.104.163002
http://dx.doi.org/10.1103/PhysRevLett.104.163002
http://dx.doi.org/10.1088/0953-4075/36/10/201
http://dx.doi.org/10.1088/0953-4075/36/10/201
http://dx.doi.org/10.1103/PhysRevA.79.043421
http://dx.doi.org/10.1088/0953-4075/28/12/010
http://dx.doi.org/10.1103/PhysRevLett.108.253001
http://dx.doi.org/10.1103/PhysRevLett.108.253001
http://dx.doi.org/10.1103/PhysRevA.87.043405
http://dx.doi.org/10.1103/PhysRevA.87.043405
http://dx.doi.org/10.7498/aps.64.043201

	1引 言
	2理论方法
	3结果与分析
	Fig 1
	Fig 2
	Fig 3
	Fig 4
	Fig 5
	Fig 6
	Fig 7


	4结 论
	References
	Abstract

