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Fig. 1. (a) Comparison of total energy deposition in lead
target calculated by different Monte Carlo codes; (b) axial
distribution of linear density of energy deposition in lead

target.

AL B A B v A B i DR PR O B it
DURGAMEZEE. B 1(b) 45t T RH MCNPX-CEM-
2K AEAITHIE 1Y BE S URR A 25 BE AR A AT v %)
A a5 SCHER (7] e R AT A, nT LA
F i, SR AV B 10 Y RE R DU S 2
FETHA AR S S 25 R AR L BRI A B
JRF ASHREE 380, fE TR 2 T A Y
i 26 W AT 1K

581, Fo TR MCNPX F2 % th (1) CEM2K
QIR EAT R T R B A SRR, A
PR  BE e DR Y 7 EL DTk, ange 1 Fow.

052401-2


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

) 32 % 3R Acta Phys. Sin. Vol. 70, No. 5 (2021)

052401

# 1  CEM2K ZURAAI BT AT A2 A AN DR 00 B RE S LAY o He Bk

Table 1.  The calculated contribution of different particles to the total energy deposition in lead target by CEM2K-Cascade-Mode.
800 MeV 1000 MeV 1200 MeV
Ris UURAE ot R RE BRI YR ot R RE L UTURUI UURLAE X R RE RETURUE
H#/MeV i b/ % H#/MeV B /% H#/MeV A EG /%

S 497.9 100 572.0 100 648.7 100
lish 413.9 83.13 435.6 76.15 455.0 70.15
T 475 9.54 74.8 13.08 104.0 16.03
i 0.2 0.04 0.4 0.06 0.5 0.08
WH T (+ n) 6.6 1.33 13.7 2.39 21.9 3.37
I 13.7 2.75 21.2 3.71 29.0 4.47
g 5.0 1.01 8.5 1.48 12.3 1.90
A3 2.8 0.57 5.1 0.90 8.0 1.23
o 6.1 1.23 10.1 1.77 14.6 2.26
¥ 2.0 0.40 2.7 0.47 3.3 0.51
zé%}’ﬁﬁ; 268.8 52.73 247.9 48.63 233.1 45.72
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Table 2. The calculated contribution of different particles to the total energy deposition in lead target by 1000 MeV pro-
tons with BERTINI, ISABEL, CEM2K, and INCL4 cascade mode.

BERTINI ISABEL CEM2 K INCL4
ki F UiREE  XPERERETIBYE  UIBEE  XTEREEUIEYE  UUREE  XTREBEEDIEUME  UUREE XTAREERUVIBUE
i /MeV 15 1/ % it/ MeV P /% i /MeV 15 1/ % it /MeV /%
2T 580.3 100 603.0 100 572.0 100.00 594.5 100
T 474.0 81.67 493.0 81.76 435.6 76.15 500.6 84.20
HF 63.7 10.98 76.2 12.64 74.8 13.08 60.7 10.21
T, 0.3 0.05 0.3 0.05 0.3 0.06 0.3 0.04
A
14. 2. 13. 2.31 13. 2. 15. 2.
Tt ) 9 56 3.9 3 3.7 39 5.5 60
I 6.4 1.10 3.7 0.62 21.2 3.71 4.0 0.67
Jift 3.0 0.52 1.9 0.32 8.5 1.48 1.8 0.30
-3 0.4 0.06 0.1 0.02 5.1 0.90 0.2 0.03
ofiF 14.8 2.56 11.8 1.96 10.1 1.77 9.1 1.53
T 2.9 0.49 1.9 0.32 2.7 0.47 2.5 0.42
MRS T
245.1 48.06 243.6 47.79 247.9 48.63 245.0 48.06
BEH
103
---- PHITS (a) (b)
800 L~ FLUKA )
--0-- MCNPX-BERTINI prias
--3-- MCNPX-ISABEL > -
z --%-- MCNPX-CEM2K g
2 --p-- MCNPX-INCL4 o
S 700t >
& (9]
2 =)
4600 - 3
el

500 . . . . .
800 900 1000 1100 1200

i FRER/MeV S NSHREE /cm
2 (a) AN[ELLLER 7 X 2 MR R 1 DOARTTH S A XT L (b) 2940 rb B 1 IO AR S M 25 B2 o0 A

Fig. 2. (a) Comparison of total energy deposition in tungsten target calculated by different Monte Carlo code; (b) axial distribution

of linear density of energy deposition in tungsten target.
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Fig. 5. Average proton energy in the tungsten target and

equivalent LET in water.
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Abstract

Energy deposition in spallation target induced by energetic protons is the foundation and the premise of
the spallation target research. In this paper, several intra-nuclear cascade models including BERTINI, ISABEL,
CEM2K and INCL4 contained in MCNPX package, together with FLUKA and PHITS Monte Carlo codes are
used to calculate the energy deposition in lead (Pb) and tungsten (W) spallation target impinged by 800, 1000,
and 1200 MeV protons. The contributions of different particles to the total energy deposition in the Pb target
are obtained and compared with each other as well. The energy deposition distribution caused by 250 MeV
protons in the W target is measured with thermoluminescence detectors (TLDs). The results indicate that the
calculations from the MCNPX accord with experimental data, verifying that the Monte Carlo code has a high

reliability for energy deposition simulation.
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