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Fig. 1. Structure of the target chamber.
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Fig. 2. D beam intensity.
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Fig. 3. Energy spectrum of D-D fusion reaction charged particle products: (a) Measured at 50°angle; (b) measured at 155°angle.
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Fig. 4. Experimental differential cross-sections of D-D fusion reaction in center-of-mass frame measured by this experiment, and

comparison between experimental data and the Legendre polynomial fitting results: (a) Neutron reaction channel; (b) proton reac-

tion channel.

F 1 D-D RN L 2 TS R
Table 1.  Legendre polynomial fitting coefficients of D-D fusion reaction differential cross-sections.
D(d, n)*He D(d, p)T

Ey/keV  Ag/(mb-srl)  Ay/(mb-srt)  Ay/(mb sr?) yx/mb  Ey/keV  Ap/(mb-srl)  Ay/(mb-srl)  Ay/(mb-srl)  y/mb
69 0.774 0.375 0.010 0.005 69 0.697 0.185 0.003 0.009
79 0.976 0.495 0.015 0.011 79 0.881 0.242 0.036 0.013
96 1.355 0.748 0.028 0.016 96 1.196 0.363 0.052 0.019
118 1.761 1.072 0.040 0.021 118 1.514 0.509 0.019 0.004
168 2.614 1777 0.135 0.044 168 2.149 0.828 0.056 0.030
239 3.023 1.489 0.026 0.016
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Fig. 5. Experimental differential cross-sections measured by this experiment compared with the data of China Institute of Modern

Physics: (a)—(c) The data of neutron reaction channel; (d)—(f) the data of proton reaction channel.
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Fig. 6. Angle-energy relationships of different energies: (a) The proton reaction channel; (b) the neutron reaction channel.
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Abstract

An experimental measurement of the D-D fusion reaction cross-sections in the energy range of 70 to 250 keV
is carried out at the neutron generator. A fusion reaction chamber with eight angles and a thin deuterated
polystyrene target are used in the experiment. The passivated implanted planar silicon (PIPS) detectors are
used to detect the products of charged-particle fusion reactions, and a high-precision digital electrometer is
employed to measure the beam current from the target.

The differential cross-sections at six energies in the energy range are measured. The Legendre polynomials
are used to fit the experimental differential cross-sections in the center-of-mass frame. According to the fitting
results, the integral cross-sections at different energies are extracted. The differential and integral cross-sections
at different energies are compared with historical experimental results and the evaluation data from the
ENDF/B-VIIL.0 database. Then, calculations of the astrophysical S(E) function are performed using the
experimental integral cross-section data and compared with historical results. The results of this experiment
further enrich the experimental data on D-D fusion reaction cross-sections, providing stronger data support for
accurate calculation of the reaction rates in the standard Big Bang nucleosynthesis model and for the evaluation
of fusion nuclear parameter data. The datasets presented in this paper, including a brief introduction to the
experimental setup, the differential cross-section data, and the integral cross-section data, are openly available
at https://www.doi.org/10.57760/sciencedb.j00213.00243.
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