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Fig. 23 Calculational model for the JRR-4 slit-streaming experiment.
Detector locations shown by solid circles. Dimensions are in

centimetres.
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Fig. 25 Radial distribution of total fluence for
each annulus of the disk source located
at z=104 cm in Fig. 23 or 24.
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Table 6
measured,

Comparison of reaction rates between
single

MORSE, and

MORSE-to-MORSE coupling calcula-
tions in the slit problem.

(Rates are expressed in

reaction/W.s.S1it width is 1 cm except as noted.)

Distance from MORSE-to~MORSE
the S1it Entrance Measured Single MORSE Coupling
(cm) (5000 Histories) (8000 Histories)
Cadmium-Covered Gold Detector
0 1.25%-20° | 1.444-22  0.653°| 2.356-20 0.551°
20 8.50%-21 3.565-22  0.820 2.491-20 0.658
40 1.55-21 1.143-23 0.646 2.002-21  0.467
60 1.80-22 1.853-24 0.663 1.540-22 0.333
80 ’ 1.60-23 6.204~25 0.790 3.154-23  0.323
Sulfur Detector
0 5.30-25 4,861-25 0.707 1.027-24 0.333
20 1.15-25 1.427-25 0.679 1.797-25 0.355
40 2.60-26 1.588-26 0.560 1.874-26  0.350
60 7.20-27 2.905-27 0.651 4,570-27  0.331
80 2.70-27 2.147-27 0.758 1.830-27 0.322
Indium Detector
0 ' 1.15-24 1.501-23 0.811 3.793-24 0.189
20 3.05-25 4,569-24 0.583 4.851-25 0.227
40 5.40-26 2.754-25 0.634 7.254-26 0.334
60 1.10-26 6.210-26 0.597 2.910-26  0.417
80 . 3.20-27 6.333-26 0.841 1.623-26  0.444
Magnesium Detector
0 1.35-26 1.459-28 0.229 1.372-26 0:579
20 4.00-27 2.264-27 0.984 1.087-26  0.567
40 8.50-28 3.664-28 0.972 2.104-27 0.623
60 2.50-28 4,452-29 0.953 4,781-28 0.634
80 1.30-28 6.988-30 0.900 1.475-28  0.600
3514t with zero.
PRead as 1.25x10720,
Fractional standard deviation.
niz, 5.2.4 —EFARMAGEHSY I PR -3 IRR

(3) EHErEBRICHLEFSRO—HERLI LI,
SEREATEENERICL > TR v F AEOPETF
HERBEFEGHENLRL, ZLULHEREEIRS
NizbDEETE S,

(4) L72»5T, FSD>0.51c% » 2 LR
BRIGECNLTY, 2BRENHETENTS A}
) —# 2 BT L, FSD 20.28E, 72, A v ¥
Y ARTRERELEREBORIGEN FSD 3 & 5 i
0.1BEICHEBTELEELLNS,

)2 iy
THoOMBAES 7 FA ) —Iy ERICERS
Nz ABORSILERBEICN L TEY TAHLET
HEL-ERREMEEE LB % Table 7, 8, 9
RRT. $TIcRY v PR MY =3 v IR ToEE
AHEEFSRNERICAHTH LI LT T b
DT, T0F 7 MERTRERNDES T ANOEHEIZ
=¥, £C MORSE-to- MORSE 2— F¥ 27

LTEEL
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a—F L 2T LTEENREREIL, Table 75645
58510z, €Ton=y rVRHBMNE CHEMBIZHL
506LIAT—EL T3, EEHTNEERIE, 77T
DAODLELEMNZ A-14128135 C/E &, AO
KELRFWA-1OC/EXPRBET, Lad LItk
WI EThB, MLEMTRIGEIZIZ S TREDKE
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Ni (n, p) CoBit{btitar (KisENC/E:

Table 7 Comparison

35
A-10C/E=0.79 ’
A-140n C/E=1.33 (5.1)

GUDROERP L7 PRI IUFOBEET, &F
RHEFICH L BSLBEEEELIBLNALLDEEL L
b, FSDIZDWTIZE 1 Mo BIE/ A DA 560cm
FTRREPNZADOBRBEAMAEICH L TIiX FSD
~0.2CRWETH 5%, FOMDEETIZ0.3~0.5
T, 0.64DHEL H 5,

Table 8 13 Fig24m5 4 » B kicEm»Niz, # F 2
HN—ETEREER, VTN, =N, LI
TLDLESEHBIINTAREBRLEHL2LDNT
Hbo 7 FIHN—EERBERIGEIZN L THalk
AFtEIR, B1MTR 77795 —3LN, £2HT7
778 —2URNTEREMIGLTEY, T )RNw—

of Reaction Rates

Between Measured and MORSE-to-
MORSE Coupling Calculations in the
Two-Legged Cylindrical-Annular-Duct

Probiem
Detector Location? Nickel Detector Reaction Rate
(cm) (reaction/W.s)
MORSE-to-MORSE
Line A Coupling
(in water) X z Measured (10000 Histories)

A- 1 3 0 2.47-22 1.939-22 0.]79b
2 20 ——— 2.59-23 . 2.782-23 0.209
3 40 -— 4,53-24 5.737-24 0.240
4 60 — 1.36-24 1.295-24 0.199
5 80 — 5.88-25
6 100 — 3.39-25 4.221-25 0.430
7 120 -— 2.13-25
8 140 —— 1.46-25 9.836-26 0.457
9 160 -—- 1.18-25 9.639-26 0.508
10 180 -— 1.25-25 9.030-26 0.643
1 - 15 3.78-25
12 ——— 20 3.76-25 4.227-25 0.270
13 —- 40 8.93-27 1.624-26 0.276
14 -— 60 1.13-27 1.498-27 0.454

3A11 detector Tocations were in the plane of Fig.2.

b

Fractional standard deviation.
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Table 8 Comparison of Reaction Rates

Between Measured and MORSE-to-

' MORSE Coupling Calculations in the

" Two-Legged Cylindrical-Annular-Duct
Problem, Line B.

'Detéctgr Location® Reaction Rate
(cm) (reaction/W.s)
MORSE-to~MORSE
Line B Coupling
(in air) X z Measured (10000 Histories)
Cadmium-Covered Gold Detector
B~ 1 15 4.,05-20 1.382-19 0.383b
3 40 -— 8.07-21 2.333-20 0.254
5 80 - 1.95-21 4.,794-21 0.275
7 120 - 6.25422 1.994-21 0.275
9 160 - 2.55-22 6.163-22 0.324
10 165 20 1.36-22 3.226-22 0.572
1 - 40 2.62-23 4.,469-23 0.650
12 -— 60 9.50-24 1.786-23 0.546
13 -—-- 80 4,23-24 2.449-24 0.529
Nickel Detector
B- 1 1 15 1.74-22 1.648-22 0.112
3 40 _— 2.75-23 4.407-23 0.095
5 80 -— 9.06-24 1.400-23 0.146
7 120 --- 4,21-24 5.992-24 0.091
9 160 - 2.03-24 3.505-24 0.123
10 165 20 1.69-24 3.621-24 0.167
(z=15cm)
1 -—- 40 1.98-26 2.243-26 0.403
12 -—-- 60 4.17-27 1.188-26 0.513
13 -— 80 2.07-27 1.934-27 0.546

4A11 detector locations were in the plane of Fig.2.

bFractiona] standard deviation.

HERTWE, FSD §, # 1M T0.25~0.38T4 1,
#HNEEFHFSD & LTideie ) By, F2HIC
75 £0.53~0.65l2% D, B kw, 47 Lk

BEEEICNL CRETORMEBNET 7779 —2

LNTHIEE: —BL T8, T4HRETE RS
Bonz, F7roAn0LBon C/EIZ2n T3

THL) REFRLN, ZOHDORIBERNEEL 4
WIRRETH 5,
In (n,n) In BEHERE SR ERN C/E !

B-1oC/E=1.01

B-1200 C/E=0.62
# 1EH D FSDI30.08~0.15TH D EHEUEN T W #

(5.2)
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(continued)
Detector Locati‘ona Reaction Rate
(cm) (reaction/W.s)
MORSE-to~MORSE
Line B Coupling
(in air) X z Measured (10000 Histories)
Indium Detector
B- 1 1 15 2.46-22 2.328-22 0.099b
3 40 —— 3.54-23 5.153-23 0.083
5 80 — 1.10-23 " 1.566-23 0.132
7 120 -— 4.49-24 6.805-24 0.079
9 160 — 2.24-24 4.233-24 0.107
10 165 20 1.93-24 4,451-24 0.166
(z=15¢cm)
1 -— 40 5.46-26 3.269-26 0.402
12 -—— 60 1.92-26 1.183-26 0.576
13 ——— 80 2.050-27 0.541
Aluminum Detector
B- 1 1 15 2.30-24 2.631-24 0.208
3 40 - 3.72-25 9.416~25 0.160
5 80 —— 1.31-25 2.859-25 0.209
7 120 — 6.77-26 1.189-25 0.159
9 160 — 3.52-26 6.020-25 0.162
10 165 20 2.81-26 7.790-25 0.294
(z=15cm)
11 -— 40 2.03-28 8.314-28 0.821
12 - 60 3.61-29 2.061-28 0.79%4
13 ——- 80 8.90-30 3.158-29 0.719

BB L N2 & 2 bEMA T TS, UL,
EOBICA B E0.6E 124, EEEICRITAERIC
> Twb, FSDAE 1LHEBETIE/NEWITL2obb
T, FE2HICAL ERBIES Z2RERKRNL I L
EEIFLE NG, 277L, Table 7, 8, 9 FSD I
2BBBnE T ANOEENETH S,

1) #1HBTREERESED, S RE L 2REPE
FOIREER DT 5 HIFRIIZ K E VW,

2 B1HTHLVEZOEBCHET bEERE
FIIEEREED D2 v, Lh-> THREITNEADIT S
DE LI,

(3)

g2HpIcEr NI BELERISGOL Evar

FAAF—13RADIn (nn) InRETLH1.4Mev THh
D, B1HEE2HDMWEFMEDKFTHELL THE
2HIZAS L 2EEFEFDH I b, 1.4MeV LU LEnsf
BT L THEEMTH S, E2HFIZAFTLH
HFIIMERMEDOKF CTHEHREL, HEIKRE LHEL
ATHRHBLZTNE LS, 20k ) ZHRETFIIHR
BRI AL, E2HFIZA-TLEPUYETFNESL
DL DENREL b, LD & 5 wiE%&M2 FSD
PELATIEEICLZ-TWBELNDEEZ NS,
Kiz=w r VBB T L =7 2RO KGR
IZOWTHENS, Al(n,a) NaKIBDL E WL R)LX
127.7MeV LFEEIZH V. = v FILVRBERIZHNT 24
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Table 9 Comparison of reaction rates between
measured and MORSE-to-MORSE cou-
pling calculations in the two-legged
cylindrical-annular-duct problem, Line

C.

Detector Location?

Reaction Rate

(cm) (reaction/W.s)
MORSE-to-~-MORSE
Line C Coupling
(in air) X z Measured (10000 Histories)
Cadmium-Covered Gold Detector
c-1 1 -15 |.6.83-20 4,246-19 0.576b
3 40 —-— 1.02-20 1.755-20 0.260
5 . 80 — 2.26-21 1.245-20 0.407
7 120 -—- 7.35-22 3.463-21 0.456
9 160 - 3.09-22 1.241-21 0.440
10 180 - 2.40-22 2.782-22 0.611
11 196 — 2.30-22 1.810-22 0.466
12 - 0 1.09-22 2.144-22 0.590
13 -—- 20 5.92-23 9.630-23 0.666
14 ——— 40 2.28-23 2.244-23 0.759
15 — 60 9.12-24 2.076-23 0.526
16 -—— 80 4,21-24- 1.700-23" 0.608
17 — 100 2.33-24
18 - 120 1.38-24 1.547-24 0.659
Nickel Detecto
c- 1 1 -15 3.25-22 2.491-22 0.149
3 40 -— 5.18-23 5.564-23 0.100
5 80 -— 1.56-23 1.310-23 0.097
7 120 -— 6.68-24 5.307-24 0.083
9 160 _— 3.50-24 3.082-24 0.145
10 180 .~ 2.37-24 2.813-24 0.109
1 195 — 1.90-24 1.883-24 0.138
12 - 0 1.17-25 1.982-25 0.492
13 - 20 1.46-25 5.937-25 0.414
14 - 40 1.84-26 6.212-26 0.361
15 -—- 60 2.290-27 0.671

811 detector locations were in the plane of Fig.2.

b

Fractional standard deviation.




(continued)

Detector Location? Reaction Rate
{cm) (reaction/W.s)
MORSE-to-MORSE
Line C Coupling
(in air) X z Measured (10000 Histories)
Indium Detector
C-1 1 -5 4.64-22 3.534-22 0‘164b
3 40 ——- 6.07-23 6.078-23 0.106
5 80 - 1.75-23 1.549-23 0.090
7 120 . —— 7.08-24 6.035-24 0.070
9 160 — 3.66-24 3.612-24 0.134
10 - 180 -— 2.68-24 3.196-24 0.103
11 195 -— 2.26-24 2.889-24 0.152
12 — 0 2.19-25 2.906-25 0.391
13 —— 20 2.05-25 4,245-25 0.326
14 -— 40 3.86-26 9.835-26 0.427
5 - 60 | 1.48-26 2.323-26 0.401
16 —— 80 | 7.63-27 7.016-27 0.444
17 — 100 4.,42-27
18 -—- 120 2.86-27 3.236-27 0.520
Aluminum Detector
Cc-1 1 -15 3.74-24 3.672-24 0.259
3 40 -— 7.31-25 1.313-24 0.140
5 80 -~ 2.46-25 3.206-25 0.226
7 120 - 1.14-25 1.207-25 0.207
9 160 - 6.31-26 6.506~26 0.217
10 180 - 4.66-26 6.311-26 0.167
11 195 - 3.78-26 2.080-26 0.326
12 -— 0 1.01-27 2.286-27 0.653
13 ‘ -—— 20 | 3.06-27 1.760-27 0.529
14 - 40 3.834-28 0.694
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L7z

1D EYTAHNOEETIIHGES 7 oA
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Table 10 FSDs of the second Monte Carlo and
' those of statistical error propagation.

Detector Location Reaction Rate
(cm) (reaction/(W.s))
Line B X z Measured Nucl. Sci. Eng. Re-evaluation of
(in Air) 79, 253 (1981) FDS by Eq.
Aluminum Detector
B -1 1 15 2.30-24% 2,631-24 0.208b 2.631-24 0.292b
3 40 ——- 3.72-25 9.416-25 . 0.160 9.416-25 0,271
5 80 - 1.31-25 2.859-25 0,209 2.853-25 0.293
7 120 --- 6.77-26 1.189-25 0.159 1.189-25 0,270
9 160 - 3.52-26 6.020-26 0.162 6.020-26 0.273
10 165 20 2.81-26 7.790-26 0.294 7.790-26 0.377
(Z=15cm)
n --- 40 2.03-28 1.556-28 0.701 1.556-28 0.734
12 - 60 3.61-29 2.061-28 0.734 2.061-28 0.847
13 - 80 8.90-30 3.158-29 0.719 3.158-29 0.796

a Read as 2.30x10724

b Fractional standard deviation
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Fig. 26 Calculational model for the D-T Experi-
mental Device (R-Tokamak). Dimensions
are in centimetres.
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Table 11 Energy group structures for neutron of
the NGCP9-70

(continued)
Group Upper Energy | Lower Energy Average Energy Lethargy, au Group Upper Energy Lower Energy Average Energy Lethatgy, su
eV eV eV ev eV eV
1 1.7333+7%* 1.5683+7 1.6508+7 0.1 26 6.0810+5 4.9787+5 5.5299+5 0.2
2 1.5683+7 ‘1.4918+7 1.530147 0.05 27 4.9787+5 . 3.6883+5 4.3335+5 0.3
3 1.4918+47 1.4550+47 1.4550+7 0.025 28 3.6883+5 2.9720+5 3.3302+5 0.216
4 1.4550+7 1.4191+7 1.437147 0.025 29 2.972045 1.8316+5 2.4018+5 0.484
5 1.4191+7 1.3840+7 1.4016+7 0.025 30 1.8316+5 1.1109+5 1.4713+5 .5
6 1.3840+7 1.3499+7 1.3970+7 0.025 31 1.1109+5 6.7379+4 8.9235+4 0.5
7 1.3499+7 1.2840+7 1.3170+7 0.05 32 6.7379+4 4,0868+4 5.4124+4 0.5
8 1.2840+7 1.2214+47 1.2527+7 0.05 33 4.0868+4 2.4788+4 3.2828+4 0.5
9 1.2214+7 1.105247 1.1633+7 0.1 34 2.4788+4 2.3579+4 2.41844‘4. 0.05
10 1.1052+7 1.0000+47 1.0526+7 0.1 35 2.3579+4 i.5034.+1| 1.9307+4 0.45
11 1.0000+7 9.0484+6 9.5242+6 0.1 36 1.5034+4 9.1188+3 1.2076+4 0.5
12 9.0484+6 8.1873+6 8.6179+6 0.1 37 9.1188+3 5.5308+3 7.3248+43 0.5
13 8.1873+6 ' 7.4082+6 7.7978+6 0.1 38 5.5308+3 3.3546+3 4.4427+3 0.5
14 7.4082+6 6.0653+6 6.736846 0.2 39 3.354643 2.0347+43 2.6947+3 0.5
15 6.0653+6 4.9659+6 5.5156+6 0.2 40 2,0347+3 1.2341+3 1.6344+43 0.5
16 4.9659+6 4.0657+6 4,5158+6 0.2 41 1.2341+3 7.4852+42 9.9131+2 0.5
17 4.0657+6 3.6788+6 3.8723+6 0.1 42 7.4852+2 4,5400+2 6.0126+2 0.5
18 3.6788+6 - 2.7253+6 3.2021+46 0.3 43 4.5400"*2 2.7536+2 3.6468+2 0.5
19 2.7253+6 2.2313+6 2.478346 0.2 b4 2.7536+2 1.6702+2 2.2119+2 0.5
20 2.2313+6 1.6530+6 1.9422+6 0.3 45 1.6702+2 1.0130+2 1.3416+2 0.5
21 1.6530+6 1.3534+6 1.5032+6 0.2 46 1.0130+2 6.1442+1 8.1371+1 0.5
22 1.3534+6 8.6294+5 1.1102+6 0.45 &7 6.1442+1 3.7267+1 4.9355+1 0.5
23 8.6294+5 8.2085+5 8.4190+5 0.05 48 3.7267+1 1.0677+1, 2.3972+1 1.25
24 8.2085+5 7.427445 7.8180"!’5 0.1 49 1.0677+1 4.1399-1 5.5455+0 3.25
25 7.4274+5 6.0810+5 6.754245 0.2 50 4.1399-1 1.0000-3 2.0756-1 6.026
* Read as 1.7333x107ev.
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Table 12 Energy group structures for gamma
ray of the NGCP9-70

Table 13 Compositions of ordinary concrete

Group Upper_ Energy Lower Energy Average Energy
ev eV, ev
1 1.4E+7% 1.2E+7 1.3E+7
2 1.2E+7 1.0E+7 1.1E+7
3 1.0E+7 8.0E+6 9.0E+6
4 8.0E+6 7.5E+6 7.75E+6
5 7.5E+6 7.0E+6 - 7.25E+6
6 7.0E+6 6.5E+6 6.75E46
7 6.5E+6 6.0E+6 6.25E+6
8 6.0E+6 5.5E+6 5.75E+6
9 5.5E+6 5.0E+6 5.25E+6
10 5.0E+6 4 .5E+6 4.75E+6
11 4.5E+6 4.0E+6 4.25E+6
12 4, 0E+6 3.5E+6 3.75E+6
13 3.5E+6 3.0E+6 3.25E+6
14 3.0E+6 2.5E+6 2.75E+6
15 2.5E+6 2.0E+6 2.25E+6
16 2.0E+6 1.5E+6 1.75E+6
17 1.5E+6 1.0E+6 1.25E+6
18 1.0E+6 5.0E+5 7.5E+5
19 5.0E+5 1.0E+5 3.0E+5
20 1.0E+5 1.0E+4 5.5E+4

Compositon (atom/cm+b)

Element Concrete
Hydrogen 7.86-3°
Oxygen 4.39-2
Sodium 1.05-3
Magnesium 1.40-4
Aluminum 2.39-3
Silicon 1.58~2
Potassium 6.90-4
Calcium 2.92-3
Iron 3.10-4

a Read as 1.4x107.

BRead as 7.86x10"°.

14/
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Table 14 Neutron Dose Rate in the Diagnostics
Room and the FSDs.

Detector Location® Dose Rate FSD
(cm) (mrem/shot)
X y 2 Second Using Error-Propagation
Calculation Equation
0 209 710 1.679+4 0.055 0.063
- --- 650 1.029+4 0.055 0.063
=== -- 600 7.340+3 0.056 0.064
--- --- 550 5.579+3 0.056 0.064
--- --- 500 4.343+3 0.056 ‘ 0.064
- --- 450 3.631+3 0.048 0.057
0 219 --- 1.828+3 0.095 0.100
--- 224 - 2.410+2 0.2 0.273
-—- 229 ~—- 3.748+1 0.248 0.250
- 239 --- 4.549+0 0.354 0.355
- 249 --- 3.440+0 0.439 0.440
== 259 -— 3.157+0 0.467 0.468

3a11 detector locations were in the plane of Fig. 28.

bRead as 1.679x10%.
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