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Fig. 1. Schematic of the experimental setup.
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Fig. 2. Hydrodynamic simulation of the CH sample: (a) The
temporal evolution of radiation temperature at the sample;

(b) the temporal evolutions of temperature and density.
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Fig. 4. Space-resolved X-ray absorption and backlighter

spectra.
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Fig. 5. (a) Experimental backlighter and absorption spectra;
(b) the comparison of the measured transmission spectrum

with the calculated result.
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Experimental study on radiative opacity of radiatively heated
carbon plasma at SGIII prototype laser facility”
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ZHU Tuo  SONG Tianming LI Liling LI Jin CHE Xingsen
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(National Key Laboratory of Plasma Physics, Research Center of Laser Fusion,
China Academy of Engineering Physics, Mianyang 621900, China)
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Abstract

Experimental opacity data are used to evaluate the opacity models and their accuracy of the calculated
results. In order to study the opacity of carbon material in the shell of the inertial confinement fusion ignition
target, the experimental study of the spectrally-resolved opacity of radiatively heated carbon plasma is carried
out on the Shenguang III prototype laser facility. Eight nanosecond lasers are injected into a conical-cylindrical
gold hohlraum and converted into intense X-ray radiation, the high-temperature plasma is obtained by
radiatively heating the CH film in the center of the hohlraum. Temporal evolutions of temperature and density
of carbon plasma are simulated with the Multi-1D code. By using a spatially-resolved flat-field grating
spectrometer combined with the ninth beam smoothing surface backlight technology, the absorption spectra of
CH sample and the backlighter spectra are measured in one shot. Finally, the experimental transmission spectra
of carbon plasma (with a temperature of 65 eV and density of 0.003 g/cm?) in a range of 300-500 eV are
obtained and compared with the calculated results of a DCA/UTA opacity code. The datasets presented in this
paper are openly available at https://doi.org/10.57760/sciencedb.j00213.00153.

Keywords: radiative opacity, inertial confinement fusion, absorption spectra
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CSTR: 32037.14.aps.74.20250600

* Project supported by the Science Challenge Project (Grant Nos. TZ2018005, TZ2018001) and the National Natural Science
Foundation of China (Grant Nos. 12374261, 12335015, 12375238, U2430206).

1 Corresponding author. E-mail: zhangjiyanzjy@163.com

155203-6


https://doi.org/10.57760/sciencedb.j00213.00153
http://doi.org/10.7498/aps.74.20250600
https://cstr.cn/32037.14.aps.74.20250600
mailto:zhangjiyanzjy@163.com
mailto:zhangjiyanzjy@163.com
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

ETHCITDRERRE RN I ABREE TR NN E Y LR

A FR R KREF R HER A KET AKX kit KXW FmA FF £2XAE EATF
Rk g FxAn MR

Experimental study on radiative opacity of radiatively heated carbon plasma at SGIII prototype laser facility

ZHAOYang QINGBo XIONG Gang ZHANG Zhiyu @ SUN Ao  YANG Guohong ZHAO Yan
ZHANG Yuxue  HUANG Chengwu ZHU Tuo  SONG Tianming Ll Liling LlIJin  CHE Xingsen
ZHAN Xiayu  ZHANG Jiyan  DONG Yunsong  YANG Jiamin

5| {5 B, Citation: Acta Physica Sinica, 74, 155203 (2025) DOI: 10.7498/aps.74.20250600
CSTR: 32037.14.aps.74.20250600

TELR L View online: https://doi.org/10.7498/aps.74.20250600

A ZE View table of contents: http://wulixb.iphy.ac.cn

AT ARG oA SCEE

Articles you may be interested in

RS L B R A 5 B TR AN 1 T B R e
Database of radiation opacity of low—density aluminum, iron and gold plasmas

PIFEEEAR. 2025, 74(12): 125202 https:/doi.org/10.7498/aps.74.20250301

SRR Sn 55 B 1A 58 SN SR AN 15 R R A S5 ) B B 7

Theoretical investigation on extreme ultraviolet radiative opacity and emissivity of Sn plasmas at local-thermodynamic equilibrium

YrE2E 4. 2023, 72(18): 183101  https://doi.org/10.7498/aps.72.20230455

COMVFEFX2S Y, A2ILRIB® S * 25 AN i i
Opacities of X22 + AZH, and BZE states of CO™ molecule ion
YyPR2E4R. 2025, 74(12): 123101 hitps://doi.org/10.7498/aps.74.20250380

AT THRTERAEE

Opacities of electronic states for nitrogen molecule

YIBR2AHR. 2022, 71(14): 143102 hitps:/doi.org/10.7498/aps.71.20220043

o5 BB B T TEA S A B TR P R BE DA AN 1 T RE R0

Energy deposition and electron—ion energy partition of high—energy ions in dense plasmas

YA 2025, 74(9): 093401  https://doi.org/10.7498/aps.74.20241763

TR, MZSHIAEW]

Molecular opacities of , A2 I and states of nitrogen cation

WAL 2022, 71(19): 193101 https://doi.org/10.7498/aps.71.20220734


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.74.20250600
http://wulixb.iphy.ac.cn
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20250301
https://doi.org/10.7498/aps.74.20250301
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.72.20230455
https://doi.org/10.7498/aps.72.20230455
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20250380
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20250380
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20250380
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20250380
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20250380
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20250380
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20250380
https://doi.org/10.7498/aps.74.20250380
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20220043
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20220043
https://doi.org/10.7498/aps.71.20220043
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20241763
https://doi.org/10.7498/aps.74.20241763
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20220734
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20220734
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20220734
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20220734
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20220734
https://doi.org/10.7498/aps.71.20220734

	1 引　言
	2 实验方法及排布
	3 流体力学模拟
	4 光谱实验结果
	5 结　论
	数据可用性声明
	参考文献

