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Abstract: Jinping Underground Laboratory for Nuclear Astrophysics provides ultra-low
background environment for the study of nuclear astrophysics critical reaction. In addi-
tion, the use of 400 kV high current and high stability accelerator makes the direct
measurement of the interested energy zone in nuclear astrophysics (Gamow window)
possible. In order to avoid the damage caused by the background of accelerator to the
laboratory’s ultra-low background, it’s necessary to estimate the background of the ac-
celerator and establish the overall shielding system formal. The preliminary design of
shielding system was simulated by MCNP method based on the comprehensive evalua-
tion nuclear database CENDL-NP recommended by China Nuclear Data Center. In order

to improve the precision of MCNP method in computing deep neutron penetration prob-
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lem, weight window technique and changing geometric condition were used to reduce the

variance. The results of calculation show that the shielding system of the laboratory

effectively reduces the background caused by the accelerator.

Key words: Jinping Underground Laboratory for Nuclear Astrophysics; MCNP; shiel-

ding calculation; neutron deep penetration problem; CENDL-NP
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Fig. 1 Concrete shielding system of JUNA
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Fig. 2 Deposition of deuterium at elbow

of accelerator tube
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Table 1 Differential cross section and

neutron energy of D(d,n)*He (E,=50 keV)

/) 43 #0H / (mb « st 1) E./MeV
0 0.573 2.722
10 0. 565 2.718
20 0.542 2.706
30 0. 504 2.686
40 0.461 2.659
50 0.416 2.626
60 0. 376 2.589
70 0. 344 2.548
80 0. 324 2.505
90 0.315 2. 461
100 0.319 2.418
110 0.333 2.378
120 0.354 2.34
130 0. 38 2.307
140 0. 407 2.278
150 0. 431 2. 255
160 0. 451 2.239
170 0. 464 2.228
180 0. 468 2.225
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Fig.3 Attenuation of average neutron flux density

in shielding wall
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Fig. 4 Attenuation of average neutron flux density

in shielding door
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Fig.5 Location of detectors outside laboratory
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Table 2 Average neutron flux density

of different positions outside laboratory
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