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Shielding Calculation of Neutron Guide Tube in Scatter Hall

SUN Yong, HUO He-yong, CAO Chao
(China Academy of Engineering Physics. P. O. Box 919-211, Mianyang 621900, China)

Abstract: The cold neutrons are guided to the scatter hall from the cold neutron source
by the neutron guide tube. Designing a shielding system of the neutron guide tube is
necessary for the safety of the workers and providing a low background experiment
environment in the scatter hall. The primary design of the shielding system was comple-
ted. In this paper, the calculated shielding effects were presented by McStas and MCNP

with the method of dividing the whole system into several sects. The results indicate

that the primary design scheme of the shielding system is feasible.
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Fig. 1 Sketch map of shielding structure

of neutron guide tubes
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Table 1 Neutron leakiness of C1 guide tube
BER/ O MRR/ (EER/ W/ MR/ bR/ (B MR/ [ER/ MR/
m (em 2+ s 1) (em 2«5 1) (em™ 2« s 1) (em 2« s 1) m (em 2+ s 1)
1 2.69X10° 8 9.95X10° 15.7 6.23X10° 23.2 4.19X10° 30.7 2.94X10°
2 2.51X10° 9 9.37X10° 16.7 5.77X10° 24.2 4.00X10° 31. 7 2.84X10°
3 2.39X106 10. 2 1.12X10° 17.7 5.75X10° 25.2 3.98X10° 32.7 2.84X10°
4 1.33X 108 11. 7 1. 41X 108 19. 2 8.63X10° 26.7 5.96X10° 34.1 3.98X10°
5 1. 11X 108 12.7 6.81X10° 20. 2 4.98X10° 27.7 3.28X10° 35 2.28X10°
6 1. 11X 108 13.7 6.57X10° 21.2 4.35X10° 28.7 3.02X10° 35.9 2.11X10°
7 1. 03X 106 14.7 5. 77X10° 22.2 4.26X10° 29.7 3.07X10° 36. 8 2.05X10°
R2 QCRESESENTFRHIEER
Table 2 Neutron leakiness of C2 guide tube
PR B/ it %/ PR RS/ it U %/ PR RS/ Tk I 32 / BH R/ it U %/
m (em™ 2+ s 1) m (em™ 2+ s 1) m (em™ 2« s 1) m (em™ 2+ s 1)
1 5.08X10° 6 4.08X10° 11 3.26X10° 16 2.90X10°
2 4.86X10° 7 3.94X10° 12 3.26X10° 17 2.80X10°
3 4.56X10° 8 3.61X10° 13 3.06X10° 18 2.79X10°
4 4.42X10° 9 3. 45X10° 14 3.08X10° 19 2. 74X10°
5 4.12X10° 10 3.43X10° 15 3.01X10°
x3 GSESRSENPFitFER
Table 3 Neutron leakiness of C3 guide tube
B/ it 3 % / B/ it 3 % / B/ it 3 % / B/ 3 % /
m (em™ 2+ s 1) m (em 2 +s 1) m (em 2%+ s 1) m (em 2 +s D)
1 8.28X10° 7.5 4.77X10° 14 3.32X10° 20.4 4.08X10°
2 7.85X10° 8.5 4.64X10° 15 2.91X10° 21.3 1. 96 X10°
3 7.36X10° 9.5 4. 45X10° 16 3.02X10° 22.2 1. 87X 10°
4 6.94X10° 10. 5 4.18X10° 17 2.91X10° 23.1 1. 88X 10°
5.5 1. 04X 108 11.5 4.08X10° 18 2.73X10° 24 1. 81X 10°
6.5 5.08X10° 13 6.12X10° 19 2.72X10°
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Table 4 Dose rates of record points

above shielding closet of C1 guide tube

§<|J a R/ Siu - g/

T 7l i T 7l i %
(uSv+h™1) (pSv+h™D)

6 0. 565 10 0.001

7 1.017 11 0. 035

8 1. 138 12 0.222

x5 SERBRGIHNEENEER

Table S Dose rates of record points around shielding system

iy CUREES L cumieR, | comR | oM
(uSv+h™ 1) (pSv+h™ 1) (uSv+h™ 1) (pSv+h™1)

15 0.472 16 0.478 17 0.488 9 0. 95
19 0. 499 20 0.673 21 0.559 13 0.43
23 0.431 24 0. 637 25 0.512 14 0.43
27 0. 764 28 0. 585 29 0.463 18 0. 40
31 0. 745 32 0. 545 33 0.417 22 0. 31
35 0. 594 36 0. 484 37 0.363 26 0. 30
39 0. 595 40 0. 446 11 0. 341 30 0.27
43 0.618 44 0. 407 45 0. 296 34 0. 25
47 0. 365 48 0. 388 49 0.292 38 0.22
51 0. 296 52 0. 336 53 0.212 42 0.21
55 0. 244 56 0. 266 57 0. 190 46 0.18
59 0.251 60 0. 295 61 0.158 50 0.17
63 0.236 64 0. 260 65 0.136 54 0.15
67 0.219 68 0.223 58 0.13
69 0.196 70 0.216 62 0.12
71 0.192 72 0.201 66 0.11
73 0.208 74 0.197

75 0. 190 76 0.194

77 0.227 78 0.242

79 0.237 80 0. 230

81 0.193 82 0.203
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Fig. 2 Dose rate distribution around guide tube shielding
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