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Abstract: A continuous neutron transport library for MCNP and several temperature-
dependent multigroup cross section libraries with Bondarenko self-shielded factors based
on ENDF/B-V[. 0 were generated in former work. In the work the thermal S(a, )
tables for MCNP code were converted from the thermal neutron scattering sublibrary of
ENDF/B-V[. 0 using NJOY program. The available thermal S («, 3) library named
sab2002 (from ENDF/B-V]) released with MCNP were investigated and compared with
the self-produced library thb70, and some significant improvements of important
medias, such as H in H, O and D in D, O, were presented. Forty-eight critical bench-
mark models were selected to calculate the k. using sab2002 and thb70, respectively.
The results show that there is a not too much difference (65 pcm averagely) between the

two libraries.

W Fs B H:2009-11-02; &[] H #8:2010-01-25

EeWAB :HEAARFRESTITH (10705011,10875042) 5 It 5t i B BB 2 10 %8 B35 H (2007B058) s Z & R ] S
BORGEAGJ7 IR S B I H (70771014)

PEE B A PRI (1974—) 3 L BRPG 22 e AL ) BB 5 0% A BB 2 5 R %l

*» BIS1EE I L% . E-mail: yxchen@ncepu. edu. cn



1336

FETREREHA ik

Key words: ENDF/B-V[. 0; thermal neutron scattering; MCNP; integral validation

FE A% N HE R 4 eV TR
5 R A R L Ay TN IS A R S % T
¥ A8 HAE A9 1 AH bR S B L 3k B AT AR
SRR R R R BORA . BERALT 4 eV
R, BT RE S O A IR 2 AT L
B WIS REIA B AL 2/ L0 s F 5isshny
¥ 2 A Pl R I L R T R R A S R A
Fir DL 5 o 1 BE R RTRE R T AR R
i X R RIEE X A b 1) BRI S, IEA,
FE 4T F 5 AR P B A% 5 403 % Z R AR AE
AHEAER BZ AL FRERE, 5 7 kA il
BERRE A S oh . P B T ARKRE R T
(1 7 A 20 T U T 5 4 R PN A i) B A
P8, 55 AN R A% & 2B BB 1 b 8D T AR & 2R T
W PRI 78 FAHE AP L AR DX U A A B4l
S il A R AR AR 1 3 5 IS A A TR S B
Pl AT %

h T A B e L K S B T 5 B
% R A PPN I SE A5 M SRR 4 . ERT IR T
fER B 5E M T 3 F ENDE/B-VI. 0 ¥EH " 1)
MCNP 2 J5*' i i 25 8 10 4 DA & 175 B 172
TE.80 .70 BEAN 30 BFAE 2 IR HL % 18 B Ak
IV 1 22 1 2 B0% 1 VR R 36 . AR TAER
I NJOY #5" & ENDE/B-VI. 0 ¥4 F¢ (1) #4
T B T VR AR MCONP i )3 47 9 44 o
T B 1

1 AR T E g8 iE

p O R Al €N TR R AT S 157

1) AR s O A48 A T R R AE T AR
O X BT A Y L O S (el
TR,

2) ARAH T 5 O« 0 A S ) R R
FL0 ZeH R O (SRR,

3) AHT R IS < 0F b M A0 AR LB
M UO, %,

TR A A A T A 19 156 Y A A R
SUCE D, A B R AT 4 i 5 A HRAE X
o VN IR R (E RV ot TS AL S 9 r @ VA ]
SRR I T & A= L i A 1 B X, op - AR T
MIEA ST T B, HrhFRea Kk

T 20 MeV(BEIX 5) B, A A /N, 48K T B
P RER AR N AR R, EREX 4 L
RERLYE [y 1~20 MeV, R34 Sz i 1 B A 9
Bl v, R IE 5 2 A% C YRR A X R .
fE 1 eV~0.1 MeV BEBt (REIX 3) » #HIU i X
e H A, A TR AR AR AR/ s A - R R A
R 5 Z4708 7 A g v 3 ) ORI TR AL
FEREIX 2 oy ASSH FRERLAE 0. 2 meV~1 eV
DR 2 R A IR 45 48 5 76 0. 2 meV AR ZE 4R [,
X B BT U B A A% R RE B W A SRS . Y
H0.2meV), MFRgw 2RI P FERKYS
Yy I A JE T ) B AT EE R R R S A i R
AW A A HAE TR AN 2 5 A A% L AR A
HAEM . AT sk A H A R S AR5 4 1 )
JOT FE 3l AT HLAR 25 A (A/ N = 2dsin ) F , i F
Vo kARG, Horb, d Sy S A% S T 22 (8] ) B
B o X R A R A% SR RO . Y
AE AR T 0 A% #OE AE i (REIX. D B, i 7 I
AR I AN P36 2 A5 ho A S5 48 B, AH T 5k
O I B A B AS P & AR S A & AE R s i
O o 3 A DX o T AR DN 8 R A
1/v B PESR

1 1 1 1 1 1 1
1071 107 1077 107° 107 107" 10!
RE&/MeV
U i 3R BB 5 A AR Al A Y L
Fig. 1 Comparison of total cross section of natural carbon

with thermal cross sections of graphite
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Table 1 Summary of thermal law sublibrary of ENDF/B-V[. 0

75 PRl 1 ) S (ME) , [z i 3 (MT) A 45 B R /K
1 HinH20 H. O H iy H MF=7,MT=4 293.6.,350,400,450,500.,550,600,650,800
2 HinCH2 CH. iy H MF=7,MT=2.4 296,350
3 DinD20 D.O () D MF=7,MT=14 293.6.350,400,450,500,550,600,650
4 HinZrH ZrH g H MF=7,MT=2 4 296.,400,500,600,700,800,1 000.1 200
5 ZrinZrH ZrH iy Zr MF=7,MT=2.4 296.,400,500,600,700,800,1 000,1 200
6 I-CH4 RS e MF=7,MT=4 100
7 s-CH4 [ 25 F ot MF=7,MT=2.4 22
8 benzine BRI MF=7,MT=4 296.,350,400,450,500,600,800,1 000
9 graphite Vag: ] MF=7,MT=2.4 296.400.,500,600,700,800,1 000,1 200,1 600.2 000
10 Be-metal 4 @ Bk MF=7,MT=2.4 296.400,500,600,700,800.1 000,1 200
11 0OinBeO BeO 11y O MF=7,MT=2.4 293.6.,400,500,600,700,800,1 000,1 200
12 BeinBeO BeO H11#) Be MF=7,MT=2.4 293.6.,400,500,600,700,800,1 000,1 200
13 013_Al_027 EEL s MF=7,MT=2.4 20,80,293. 6,400,600,800
14 026_Fe_056 4Bk MF=7,MT=2.4 20,80,293. 6,400,600,800
15 0inUO2 UO: i1l O MF=7,MT=2.4 296.400.,500,600,700,800,1 000,1 200
16 UinUO2 [S[OPL N5 MF=7,MT=2.4 296.,400,500,600,700,800,1 000,1 200
17 ortho-D WA ortho 4R, MF=7,MT=4 19
18 ortho-H WA ortho & MF=7,MT=4 20
19 para-D A para Ji MF=7,MT=4 19
20 para-H WA para & MF=7,MT=4 20
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Fig. 2 Comparison of cross sections of H and D with their thermal cross sections from different libraries
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Table 2 Comparison of k. between sab2002 library and self-produced library thb70

e ICSBEP % % B A TR P b
60t i 70t i B NE
1 HEU-MET-FAST-4 KR lwtr 0.999 10 0.999 97 0.998 5
2 HEU-COMP-THERM-10 U0, &BeO Hiits,  lwtr,obeo, beeo Casel 0.997 29 0.998 63 1..000 0(21)
3 IR 5t Case2 0.994 15  0.995 22 1.000 0(21)
4 HEU-SOL-THERM-001 Tl R Ah lwtr Casel 0.998 79 0.998 40 1. 000 4(60)
5 Case2 0.996 10 0.996 43 1..002 1(72)
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6 Case3 1.002 31 1.001 48  1.000 3(35)
7 Cased 0.998 50  0.998 21 1. 000 8(53)
8 IEU-COMP-THERM-2 lwtr Casel 0.996 29  1.000 00  1.001 4(39)
9 LEU-COMP-THERM-1 IKAEAL lwtr Casel 0.999 34 0.999 46 0.999 8(30)
10 LEU-COMP-THERM-6 TR B lwtr Casel 0.999 23 1.000 33 1.000 0€20)
11 Case2 0.999 90  1.000 96 1. 000 0(20)
12 LEU-COMP-THERM-10 Kig1k lwtr, poly Casel 1.003 95  1.005 18 1.000 0(21)
13 Casel 0.994 99 0.997 35 1..000 0(21)
14 LEU-SOL-THERM-4 TR SR lwtr Casel 1.000 80 1.000 48 0.999 4(8)

15 PU-COMP-MIXED-1 B2 IR Lwtr, poly Casel 1.024 81 1.024 97 0.998 6(41)
16 Case2 1.027 79 1.027 51 1. 000 0(68)
17 PU-SOL-THERM-1 Lwtr Casel 1.003 04  1.004 98  1.000 0(50)
18 PU-SOL-THERM-5 Lwtr Casel 1.002 39 1.002 24 1..000 0(47)
19 MIX-MISC-THERM-5 lwtr Casel 0.995 47  0.996 89 1. 000 0(85)
20 U233-COMP-THERM-1 Bokg AL U lwtr SB-1 1.001 02 1.001 05 1. 000 6(27)
21 lwtr SB-2 1.003 63  1.004 44 1.001 5(25)
22 HEU-SOL-THERM-020 /K SR AL Al Bk v ik dd2o Casel 0.994 17 0.994 31 0.996 6(116)
23 Case2 0.997 83 0.998 38  0.995 6(93)
24 HEU-SOL-THERM-004 oKt dd2o Casel 0.98551  0.986 01 1. 000 0(65)
25 Case2 0.98101  0.981 36 1..000 0(71)
26 Case3 0.987 97 0.988 39 1..000 0(78)
27 Cased 0. 990 53 0. 990 93 1. 000 0(91)
28 Caseb 0.98880  0.98932  1.000 0(104)
29 Csach 0.98527  0.98586  1.000 0C117)
30 HEU-COMP-THERM-017 TS 1L dd2o 1.006 64  1.008 30  1.000 0(69)
31 LEU-MET-THERM-001 HwKE dd2o 0.998 64 0.999 26 0.999 0(57)
32 HEU-MET-FAST-7 R gt poly Case9 1.003 69  1.003 57 0. 999 5(56)
33 RIS A2k Cased2 1.003 05  1.003 27 1.001 6(9)

34 HEU-MET-FAST-48 R poly Casel i# 1.003 08  1.003 11 1.000 0(30)
35 Casel fd 1.003 12 1.003 00  1.000 0(30)
36 HEU-MET-THERM-1 B R AT 181k poly PRI A 1.017 43 1.016 84 1.00 10(60)
37 TR 1.006 46 1.006 40 1.001 0(60)
38 HEU-MET-MIXED-2 poly 1.006 82  1.006 70 1.000 0(37)
39 IEU-COMP-INTER-1 poly 0.98173 0.98170  0.969 0(50)
40 PU-MET-FAST-36 poly 1.006 50 1.006 45 1..000 0(31)
41 PU-COMP-MIXED-2  PuO, #E7t5 , 38 245 Ui 2 poly Casel 1.028 31 1.030 81 0.999 0(46)
42 Case?2 1.02881  1.02917  0.999 0(46)
43 U233-MET-FAST-1 obeo, beeo Jezebel-23 0.994 33 0.994 30 1.000 0(10)
44 U233-MET-FAST-5 obeo, beeo 10 kg 20U 0.994 20 0.994 30 1.000 0(30)
45 Tkg®U  0.99265 0.99254  1.000 0(30)
46 HEU-MET-INTER-6 Zeus grph Casel 0.993 69  0.994 45 0.997 7(8)

47 Case2 0.996 40 0.996 59 1.000 1(8)

48 Case3 0.999 74 0.999 58 1.001 5(9)
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