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Fourier fransform of generalized single lens system

ZHU Huijin DUAN Mengyue YANG Hu
( College of Physics and Information Engineering Shanxi Normal University linfen Shanxi 041000 China)

Abstract: Normally a single lens in the air achieve the Fourier transform. Generalized single lens system means
lens is not in the air but lens is in a light path with different refractive index of the media to achieve Fourier fransform.
Generalized phase transformation factor of lens is deduced demonstrating that object illumination by the parallel light
when the object is in font of lens or after the lens can achieve the optical field distribution of optical Fourier transform.
The results show that the light field distribution of the posterior focal surface of lens is equivalent to the Fourier trans—
form of the object after the compression of the coordinate. When the refractive index of the two sides of the lens is the
same the accurate Fourier transform can be realized on the focal plane of the lens; When the refractive index of the two
sides of the lens is difference the light field distribution of the posterior focal surface of lens is equivalent to the Fou—
rier transform of the object suffer phase modulation by negative or positive lens after the compression of the coordinate.
The reliability and feasibility of the conclusion are verified by computer simulation experiments.

Key words: fourier optical and signal processing; spectrum analysis; generalized single lens system; fourier frans—

form; fresnel diffraction formula
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Quantum and closed-orbit theory Calculations for
the photodetachment cross sections of H™ near two
perpendicular elastic planes

Haijun Zhao*, Xiaoqgin Liu, and Weilong Liu

School of Physics and Information Science and Center for Molecules Research,
Shanxi Normal University, Linfen 041004, China
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Published Online 1 March 2016

Abstract. The photodetachment cross section of H™ near two perpendicular elastic
planes is investigated in this paper. Both the traditional quantum approach and closed
orbit theory are applied to explicitly derive the formulas of the cross section for differ-
ent laser polarization direction. We first compared the quantum formulas with closed
orbit theory formulas, and then found that the quantum results are shown to be in
good agreement with the semiclassical results. Further more, we also found that the
cross section depends strongly on the direction of the laser polarization. When the po-
larization is parallel to the closed orbit, the corresponding oscillation in the cross sec-
tion is very obvious. However, When the polarization is perpendicular to the closed
orbit, the corresponding oscillation is too small for closed-orbit theory formula to de-
scribe.

PACS: 32.80.Gc, 34.35.+a, 03.65.Ta, 31.15.xg

Key words: photodetachment, closed-orbits theory, elastic planes

1 Introduction

In 1987, Bryant et al. found some oscillations occurring among the photodetachment cross
section of hydrogen ion in electrostatic field [1]. Rau [2] and Du [3] calculated the pho-
todetachment cross section of hydrogen ion in electrostatic field by using quantum meth-
ods in coordinate representation and momentum representation respectively, which is
consistent with the experimental results. Another method to calculate photodetachment
cross section is closed orbit theory [4,5] which not only can get the results consistent with

*Corresponding author.  Email addresses: hjzhao®163.com (H. Zhao), 1176215250@qq.com (X. Liu),
19269103060qq . com (W. Liu)
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Theoretical investigation of the isolated attosecond pulse generation by
restraining the spatial distribution of high-order harmonic emission

Chang-Long Xia, Qi-Ying Liu, Xiang-Yang Miao *

@ CrossMark

College of Physics and Information Engineering, Shanxi Normal University, Linfen 041004, , People’s Republic of China

ARTICLE INFO ABSTRACT

Keywords:

Isolated attosecond pulse
High-order harmonic generation
Chirped laser pulse

Isolated attosecond pulse (IAP) generation is theoretically investigated by using a few-cycle laser pulse from a
two-dimensional model of hydrogen molecular ion. The harmonic spectra from two nuclei of hydrogen molecular
ion lead to interference. We investigate the spatial distribution in harmonic generation and propose a scheme
to restrain the harmonic generation from the nucleus along the positive-x direction, and thus the interference is

weaken in spatial. By using a few-cycle 800 nm chirped laser pulse, the harmonics are mainly generated from
the nucleus along negative-x direction in the region of 130th to 230th order. The harmonic spectra are smooth
and are mainly contributed by the short quantum path near the cutoff region and IAP with a duration of 97 as
is generated. The semiclassical of three-step model is also used to illustrate the physical mechanism.

© 2017 Published by Elsevier B.V.

1. Introduction

High-order harmonic generation (HHG) from atoms or molecules
has been a hot topic in past few decades because of its promising
application [1-5]. One of the most attractive application is to obtain
isolated attosecond pulse (IAP) [6-9] and IAP can be used to probe
ultrafast dynamics of electron in atoms or molecules [10,11]. The high-
order harmonic spectrum has a plateau structure and can be explained
by semiclassical three step model [12]: Firstly, an electron is ionized as
a quantum process. Secondly, the electron is accelerated as a classical
particle. Finally, the accelerated electron has a probability to be driven
back to the parent ion and emit a high energy photon. This model
gives a clear physical mechanism of HHG and only the ionized electron
recombining with the parent ion contribute to HHG. In particular, the
ionized electron can recombine with two or more nuclei in molecule or
cluster system. This may affect the spatial distribution of HHG and the
interference of quantum path. The spatial properties of electron have
been investigated in both experiment and theory [13-16]. However,
the HHG generating from which nucleus is seldom concerned [17,18].
In this work, we investigate the IAP generation by restraining spatial
distribution in HHG from a model of H, * molecule.

IAP generation which can be obtained by superposing a bandwidth
of HHG spectrum has been investigated widely [19-21]. A series
of schemes have been proposed to obtain IAP, such as few-cycle
scheme [7,22], two-color scheme [23-25], polarization gating [26-28]

* Corresponding author.

E-mail addresses: xiachl2008@163.com (C.-L. Xia), sxxymiao@126.com (X.-Y. Miao).

http://dx.doi.org/10.1016/j.optcom.2017.09.030

and so on. Saliéres et al. [29] found that focusing conditions and chirped
driving fields can be used to control the harmonic spectrum. Chirped
laser pulse and its combination schemes are investigated to generate
IAP, control or broaden the harmonic spectrum [30-32]. However, the
spatial distribution of HHG from chirped pulse has seldom investigated.
As a simple model of two nuclei system, HHG from Hydrogen molecular
ion has been investigated a lot [33-35]. Recently, Zhang et al. [36]
investigated the spatial distribution in HHG from the model of H, "
molecule, but the electron is only in one dimension. In this paper,
two-dimensional Schrédinger equation is solved to investigate IAP
generation. A chirped pulse is used to restrain the spatial distribution of
HHG and IAP can be generated by eliminating the interference of HHG
from two nuclei. Semiclassical of three-step model and Morlet wavelet
analysis are used to illustrate the physical mechanism.

2. Theoretical model and numerical method

A model ion of H,* irradiated with an intense laser pulse is inves-
tigated by numerically solving time-dependent Schrodinger equation.
With Born-Oppenheimer Approximation (BOA), the two-dimensional
Schrodinger equation can be written in atomic units as
2

2
D tD
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Optical Conductivity of Gated Graphene at the Driving Electric Field

ZHAO Cheng—xiang' YANG Hao® YANG Hu' ZHANG Yun-di'

1. School of Physics and Information Science Shanxi Normal University Linfen Shanxi 041004 China;
(2. School of Mathematics and Computer Science Shanxi Normal University Linfen Shanxi 041004 China)

Abstract: This work theoretically investigated the intra—band optical conductivity of gated graphene at the driving
electric field. It was found that the intra—band optical conductivity of graphene decreases with the increasing of the
driving electric field but increases with the electron density. The optical conductivity of grapheme can be tuned not on—
ly by the gate voltage but also by the driving electric field. Meanwhile the inter—band optical conductivity for different
electron densities at room temperature was studied. The results shown that the inter—band optical conductivity tends to
a constant valuefor different electron densities when the frequency and the cutoff frequency has a blue shift when the e—
lectron density increased. This work is pertinent to the more convenient optoelectronic device applications of graphene.

Key words: graphene; optical conductivity; driving electric field
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