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Fig. 1. (color online) Design of the experimental targets (in the unit of ym): (a) Au-Au foam target;

(b) Au target.
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Fig. 2. (color online) (a) The target photo used in ex-
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periments; (b) hohlraum radiation temperature varies
with time measured by FXRD.
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counts summing in spectrum direction.
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Fig. 4. (color online) (a) Laser spots distribution in hohlraum; (b) the space-resolved

hohlraum radiation along axis simulated with IRAD3D.
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Abstract

It is important to improve the hohlraum radiation temperature for the research of high energy density physics,
especially for study of inertial confinement fusion. Increasing the wall reemission ratio is an effective way to improve
the temperature. It is found in theory that low density foam could reduce hohlraum wall energy loss, and then increase
hohlraum temperature. In previous studies, experiments have shown that laser-to-X-ray conversion is enhanced by Au
foam. However, improving reemission ratio is more important to increase hohlraum radiation temperature, because most
of energy is lost in the wall.

In this paper, we report our experiments carried out on SGII prototype to compare the X-ray flux reemitted by
Au foam and that by Au. For the experimental design, Au solid and Au foam are irradiated symmetrically along the
axis by hohlraum radiation source T:(t), which is assessed by broadband X-ray spectrometer flat-response X-ray diodes.
The measured peak temperature is about 190 eV. Reemission flux from sample is measured by transmission grating
spectrometer (TGS). The space-resolved image for pure Au sample shows that the hohlraum radiation is asymmetrical
along the axis in the experimental conditions, temperature of top is higher than that at the bottom, which is consistent
with simulation results obtained by using IRAD3D code. In order to compare the reemission flux from Au solid sample and
that from Au foam sample in same conditions, we need to correct the symmetry of hohlraum radiation. By multiplying
the ratio of top flux to bottom flux in pure Au target by the bottom flux in Au-Au foam target, where Au foam is on, we
make sure that they are ablated by the same radiation source. The calculated results show that X-ray flux is increased
by 20% by Au foam of 0.4 g/cc density when the hohlraum temperature is 190 eV. The typical observed time-integrated
X-ray reemission spectra for Au solid and Au foam by TGS are also shown. We see that N-band and O-band reemission
are clearly enhanced by Au foam, and the O-band reemission is almost the same as M-band reemission. The increased
flux concentrates below 1 keV of the soft X-ray emission.

The self-similar solution results and MULTI 1D simulation results show that the wall loss energy fraction is saved
by Au foam, whose relation to reemission flux can be described by a simple expression. The theoretical solution shows
that the emission flux increases about 10%, and the MULTI simulation indicates that the emission flux increases about
6.8%. They are in qualitative agreement with the experiments results. These results show an alluring prospect for Au

foam to be used as hohlraum wall.
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PACS: 52.50.Jm, 52.38.Ph, 78.70.—¢ DOI: 10.7498 /aps.65.015202

* Project supported by the National Natural Science Foundation of China (Grant No. 11305158).
1 Corresponding author. E-mail: kuangly0402@sina.com
1 Corresponding author. E-mail: njlihang@163.com

015202-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.65.015202

	1引 言
	2实验设计
	2.1 理论分析
	2.2 实验排布
	Fig 1


	3实验结果
	Fig 2
	Fig 3
	Fig 4
	Fig 5


	4模拟计算
	Fig 6

	5结 论
	References
	Abstract

