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Theoretical study of the macroscopic characters of the gas medium
affecting the generation of attosecond pulses!
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Synopsis This research is to study how the attosecond pulse trains be affected by the pressure and thickness of

the gas medium.

The production of sub-femtosecond pulses of
extreme ultraviolet (XUV) radiation has opened
up a new area of attosecond physics [1]. The at-
tosecond pulse should be intense enough to in-

creasing the pressure at low laser intensity. In
the future, to improve the intensity and band-
width of APTs, the gas pressure and thickness
can be optimized simultaneously with the well-

established macroscopic propagation model.
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duce the other nonlinear phenomena. To im-
prove the intensity (or photon flux) of attosecond
pulse, one way is to control the laser field itself
by adding a chirp to a single-color laser or mix-
ing the different colors, another one is to optimize
the macroscopic conditions, such as adjusting the
relative position of gas jet with the laser focus,
varying the gas pressure, changing the thickness
of the gas jet, and so on.
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In this work, we analyze how the thickness
and pressure of the gas jet affect the genera- °
tion of attosecond pulse trains (APTs). We have
adopted the theoretical methods in Ref.[2]. We
study the APTs’ intensity varying with the pres-
sure and thickness of the gas jet shown in figure
1. For each fixed thickness, the intensity curve of
the APTs goes up with increasing the gas pres-
sure when the pressure is relatively low, once it
reaches its maximum value at some pressures, it
starts to decrease with increasing the gas pres-
sure. On the other hand, if the gas pressure is
fixed, the intensity of the APTs does not neces-
sarily increase with increasing the thickness. We
also extract the width of APTs which is shown
in figure 2. It is shown that for most of the gas -
thickness, the width of the APTs goes down with s
increasing the gas. This is not valid for the gas Pressure (Torr)
jet equaling to 1 mm only. However, it shows a
minimum (i.e. an optimal thickness) when the
width varies with the gas thickness for a fixed
gas pressure.
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Figure 1. The intensity of APTs varies with
gas jet thickness and pressure.
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Figure 2. The width of the APTs varies with
gas jet thickness and pressure.

Our study indicates that the intensity of References
APTs doesn’t necessarily increases when the
pressure or the thickness increases solely. How-

ever, the width of the APTs decreases with in-

(1] F. Krausz at al 2009 Rev. Mov. Phys. 81 163
[2] C. Jin at al 2011 Phys. Rev. A 83 023411

!B-mail: zhouxx@nwnu.edu.cn
#Project supported by the National Natural Science Foundation of China (Nos.11264036, 11064013 and 11164025).

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1



