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Availability of the Monte Carlo Coupling Technique for
Three-Dimensional Neutron Streaming Calculation

By
Kohtaro Uek1

Abstract

Two three-dimensional neutron streaming problems are analyzed by using the Monte Carlo
coupling technique. One is streaming through a two-legged cylindrical-annular duct and the other
is streaming through a slit. The main advantage of breaking the problem into two Monte Carlo
calculations is that it is then not necessary to repeat the calculation of neutron transport from the
reactor to the pseudo-detector when the duct or the slit configuration is changed. The coupling
technique provides a remarkable improvement in both the calculated results and the fractional
standard deviations as compared with usual Monte Carlo calculations.

The agreement between the measured reaction rates and the calculated values is quite satis-
factory. The calculated values using the coupling technique agree with the measured values
within a factor of 2 for In(x, #n’) and Ni(n, p) threshold detectors in the two-legged cylindeical-
annular-duct problem, -and agree within a factor of 3 with results from cadmium-covered gold
activation detectors and from In(n, n’), Ni(n, p), and S(n, p) threshold detectors in the slit
problem. However, there is a relatively large discrepancy between the calculated and the measured
values from the cadmium-covered gold activation detector in the cylindrical-annular-duct problem.
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Fig. 1 Calculational model for the JRR-4 slit-streaming experiment. Detector locations

shown by solid circles. Dimensions are in centimetres.
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Fig. 2 Calculational model for the JRR-4 two-legged cylindrical-annular-duct streaming

experiment.
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Dimensions are in centimeters.
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as 1.0.

the slit or the duct.

First MORSE Calculation

«Start the random walk from the natural source.

+The initial statistical weight of each source particle is set
+Provide the pseudo-detector region in front of the entrance of

«Calculate spatial distributions of angular, energy, and total
fluence at the pseudo-detector.

in the detector.

Preparation of Boundary Source Conditions
«Establish the pdf's of the angular, energy, and total fluence
+Provide the subroutine SOURCE so as to be able to use the pdf's
as boundary source conditions in the second MORSE calculation.

+Also provide the subroutine SDATA in order to treat the
boundary source conditions consistently.

set as 1.0.

MORSE calculation.

Second MORSE Calculation

«Start the sequence random walk with the boundary source
conditions from the SOURCE subroutine.

+The initial statistical weight of each source particle is also

.Multiply the total fluence, P, obtained from the first MORSE
calculation, by the output of interest, A*, of the second

+Obtain the final result of interest, A, as.

A=P. A*

Fig. 3 Calculation sequences of the Monte Carlo coupling technique
(MORSE-to-MORSE coupling code system).
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Fig. 4 Radial distribution of total fluence for
each annulus of the disk source located
at Z=104cm in Fig. 1 or 2.
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BATCEDEWS P 3 7-3—04RIBBIRIER LR
T oire Eiz, Table 1 12id 1 Ho MORSE 31
BERARINTWD, 2 THRREBETVTHALRED

25

7Y v EE TR, BEMotEoERHBICR TS
fsd 132 OHECZELEVIDEFEEL TV 5,
Z i, iterative forward-adjoint Monte Carlo 7%,
recursive Monte Carlo (19 C¢4 fsd DEIEZE 2T
WEWZ ELRZNEL D DTH S,

Table 1 &5 F I p -4 BORISGEEZRL
TWb, ZO&MH BT LT (epithermal
neutron) 12 3¢ L T RE 7 RUSKIAREL - TV 5
2, EEPETICE L CREISHERIE AL YR
Thbo BIEM L H#H 5, MORSE-to-MORSE 7
YV IEHECEREDE S, EED 1 Ao MORSE
SEI XDHEID IS —FERBVWESHET
»%5, 1 [HD MORSE #HETlxa&ToOBRLEFEDOIE
T 100 (RSl EE 2 TE S KGRI o TWwdH, —
7%, MORSE-to-MORSE » v 7'V v 7 it X 551H
fERIRE 2 (a factor of 2) LIN'T, &TORKRHES
MEERVT—HTS5LVIFFCRVEL R > T
5o BT, By TV VI/FHIEIEDEY T AR
SEI N, MERTHROBVEBELCH fsd 224

Table 1 Comparison of reaction rates between measured,
single MORSE, and MORSE-to-MORSE coupling
calculations in the slit problem.

(Rates are expressed in reaction/W-s.Slit width is 1 cm except as noted.)

Distance from MORSE-to-MORSE
the Slit Entrance | Measured Single MORSE Coupling
(cm) (5000 Histories) (8000 Histories)
Cadmium-Covered Gold Detector
0 1.25%-20° | 1.444-22  0.653° 2.354-20 0.551°
20 §.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 1.7%7-25 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
Y] 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
251it with zero.

Pread as 1.25x10”

20

SFractional standard deviation.
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71 b v TR TR EDE T O i U C Il 4 0 ST IR
EBREL RS,

Table 1 i2ix 4 v o AR 5 FE%E L i
FEINTWDE, 4 v 7 A RIBEBIZLSWER 1.5
MeV TH b, 3 20LEVHREEOHRTHRELENL
V=R X —-Thb, BEfELREELT, v 7Y
VI ERRWI R A DS 55 D v 80 cm
DORBEERNT, ik 3 NT—H3 %, R8RS
80 cm DFLE TIERES FTHFEE L VKXo C
Wo, —7%, Filo 1 Eo MORSE FHETiEAY »
FOALTHRE 8 FHIEEA TR, AnhSid
EY 80em DNLETIEMIC 20 L AE VLWV ST
WHRIZR o Twb, o FY VIR X 25 E i
fsd 1% 0.2~0.4 TH Y, HTEYD 2 EHHT DM
i ~0.2 Thd, ZhiX, TN ENDOMET 1 \EO
MORSE GRS, 3 X0 4 dTkA ST
LT ERGD, Fi, YO IENMOMBBMEICK
WChh o TV VIHERPAVWLEZ LI L T, Rk 2
727 fsd BB IR TS,

Flo, LEWVZ R F -5 2.7MeV OFi s RIC
DN TCH Table L IZ R L TH 5, & DEALE MORSE-
to-MORSE 7 v 7'V v 75t H B0 1 moitE D
FRME LB L, 2CoREBNECHRK2NTH
W—H B RLTW5, fsd Z2oWTlkh v 7V v 75
HTI¥ 0.32~0.35 ThHo0icxtL, 1 \Eo MORSE
ST 0.56~0.76 L KEWHIC 5 TWh, LTz
RoC, fsd BT 2R EIIREK 2 THY, W, W
BTEHEM 1/1.265 BLERL 5T\ 5,

LEVWTRILE- TMeV O~ 7 %oy MRS
DR GERIZDWT § Table 1 489X T\ b, v 5
V=235 DT T.0MeV DLED = 5L ¥ — i,
TeEFORATIEFIT A, L - T, ez
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MR = 2NV F =N 7T RAZERLTD, 20T 3
v AEINBIC KT S fsd otkBIxbE D WG TEY
Vo HIEL7Z2RISHR LKL, 1 Eo MORSE 34
I X DRRITHRA T 100 fi5, F/PDT2HERI/PEIVE
LikoTwd, Lirl, #y 7YV 3B Cl3EE
X LA TOREBMECHRE2ARTH Y, 50
RIRE—HTH 5, fsd Th v 7YV IIEDORHC
Lo TRBE LD DD, 72, &TOFHESET >0.5
Thb,

DEDFEEPBLRD X 5 mEBFERT IO,

1. 5y 7V VIRIECB ORI KGR & EiHlE &
DO—FHWEAY v F HOLETOREBAE CTHoiE T
X5,

2. ke, Wy FVVIERPAVEZ LIk 5T
fsd 3L ISR IS,

3. FEEIAZELOTFREV—F, BI fd
DELVSEEBRE Ny TV VBT, 2V o D
BB % kT O BRI O EHIEINAE S
T EILE D,

4. L7opo7T, sV FhAeilETENR fsd &
INTVWS0.1%, [VITABIVKEDOL XV
HBEH L TRE T e A Y —o kT2 B
EKTEB LTSRS,

3.2 “HOABMARY 7 PRV -3 408

THoOMEMFE L 7 FEEO 10 OfEHE iR 8
L3OO EWVIRHBITH S TEIEME L MEE L Ol
% Table2, 3 F X4 ITRT, TTIKAY o FEE
TEVTINRG » T IV I EOHERERET I,
FAERR L EAEE O—FL PSRV &t 3.1
BECHCR oo LM ST, 20 &7 RETIE,
ETOFERD » 70 v I ERAVCER L7,

Table 2 FLEVW=RAF -2 2.8MeV O=
MG TT A RIEREZR LI DTH 5, KIS
X Fig. 2 054 vA, b, KRZEHINLTWS,
KD z, z IRHBOMETH Y, 2 138 1o
BoTHD, BE2HOBIZIA>TWT, v i EA
a8 »TWv%, MORSE-to-MORSE # o 7V v
SR > TSN KGR E, Table 2 225452 &
208, 2TOMEBMETHRE L5 NTIERCR N
—HERL TS, fsd 1X 0.18~0.64 TH 3, 5 1
HMOBEMD 4 >ORPBAE T fsd BBk % 0.2
Thdo Lirl, LOMDEIETIE 0.27~0.64 2K
EVv, FREITREE, B AOLSEN IR ENE,
W A-14IZB T 5=y ¥ LORIGEORBIE L O—
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Table 2 Comparison of reaction rates between s, £7 POAE, AL A-1 TBITF5—FLRE
measured and MORSE-to- MORSE BUrEWATHhD, FOBEE, Ho 7YV I ErEN

coupling calculations in the two-legged

NP ez kicky, X7 oy X ORI TERPETO
cylindrical-annular-duct problem.

WY R HREEFEONI SO LI TE B,

Detectjzm)mcationa Nickel xz«::z:::nj;a:)txon Rate Table 3 34 F3Ivar S—0&iktiatsg, s
IOCAVIY A, =9, TAI=TALEIWVRE

courting BICHT B REREENLELOTH D, CREOR
(in water) x z Measured | (10000 Histories) %34T Fig. 2 oE2&4Hicd 5 line B FigiE»h
A- 1 3 0 2.47-22 | 1.939-22 0,179 TWb, ERHEBIT 2 EERE, B 1k
IS O I I Il $03 DA CHRIENE & —BE L, % 2 BT iRE 2 DA T

: Zz o :;Z:;: 1.295-24 0.199 RVW—FZRLTD, F 1o fsd iZ 0.25~0.38

6 100 | === | 3.39-25 | 4.221-25 o0.430 THY, ST O fsd 2 LTRPED RWETS

Z ijg ::: i:iz:iz 9.836-26 0.457 %)ZJ\;’ Lﬁ}b, %2;}2{“4:?01 0'53~0'65 kj:%b\o
9 160 | --- 1.18-25 | 9.639-26 0.508 A VI ABHEBIZ OWTIFEIEEIT S COR SR

n || e e | BRI L (2 LATH Y, AR E 5

12 —— 20 3.76-25 | 4.227-25 0.270 RHRTWE, B1HFD fsd 13 0.08~0.15 TH b+

R g B IS e SRGETHS, Losl, H2HTE 0.17~0.58
BB, H1MFD fsd BREVIEH & LTI, O BERHE

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

Ppractional standard deviation. ”E\ﬁ>, E)}’%_}__g L f:;F%&%Lqﬂ'Iﬁ‘:%@%:gﬁ;/fﬁi‘fﬁl‘j&:ji % v

Table 3 Comparison of reaction rates between measured and MORSE-to-MORSE coupling calculations
in the two-legged cylindrical-annular-duct problem.

Detector Location® Reaction Rate Detector Location® Reaction Rate
(cm) (reaction/W-s) {cm) (reaction/W-s)
MORSE~to-MORSE MORSE-to-MORSE
Line B ‘Coupling Line B Coupling
(in air) x z Measured (10000 Histories) (in air) X z Measured (10000 Histories)
Cadmium-Covered Gold Detector Indium Detector
B~ 1 1 15 4.05-20 1.382-19 0.383P B- 1 1. 15 2.46-22 2.328-22 0.099°
40 — 8.07-21 2.333-20 0.254 3 40 — 3.54-23 5.153-23 0.083
5 80 - 1.95-21 4.794-21 0.275 5 80 - 1.10-23 1.566~23 0.132
7 120 —— 6.25-22 1.994-21 0.275 7 120 -= 4.49-24 6.805-24 0.079
9 160 —_— 2.55-22 6.163-22 0.324 9 160 —-— 2.24-24 4.233-24 0.107
10 165 20 1.36-22 3.226-22 0.572 10 165 20 1.93-24 4.451-24 0.166
11 ——- 40 2.62-23 4.469-23  0.650 1 w0 5. 6-26 (Z::ZCEQ 2oz
12 _— 60 9.50-24 1.786-23 0.546 12 - 6o 1‘32'26 2'183'26 0'506
13 — 80 4.23-23 2.449-24 0.529 e el 0.57
13 -— 80 2.050-27 0.541
Nickel Detector
Aluninum Detector
B- 1 1 15 1.74-22 1.648-22 0.112 -1 L R
3 40 | --- 2.75-23 1.407-23  0.095 s w0 15 -30-24 2.631-24  0.208
5 80 | --- 9.06-24 1.400-23 0,146 o 3.72-25 9.416-25  0.160
’ ) 5 80 — 1.31-25 2.859-25 0.209
7 120 — 4.21-24 5.992-24 0.091 ; 120
9 160 | ——- 2.03-24 3.505-24  0.123 0 . T 6.77-26 1.189-25  0.159
10 165 20 1.69-24 3.621-24  0.167 L " 3.52-26 6.020-25  0.162
10 165 20 2.81-26 7.790-25 0.294
{2=15cm)
1 - 40 1.98-26 2.243-26  0.403 n 20 (z=15cm)
12 —— 60 4.17-27 1.188-26  0.513 12 - . 2.03-28 8.314-28  0.821
13 - 80 2.07-27 1.934-27  0.546 T 0 3.61-29 2.061-28  0.794
13 -— 80 8.90-30 3.158-29 0.719
@all detector locations were in the plane of Fig.2.
Fractional standard deviation.
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e, QF1HOHED B WIEFTEZET S EEPE
Fix 2~3 [ SV ORELL 2R L Twinyy, s
Exbhd, LehoT, £0X 5 nIkElhitT s
LV EEPETOELOHINSENEEVY T AR
FENT TUE— RIS /NE WV, L2 A, B 1T A 572
FREF 08 2 BIC AST 51213, 13 A EOhTFIx
Ale &b 1EZ DK E BRI CTK & FIRIITR & 75
BELATHELL 20 3 58, T offR, addik
FCHAEMSIEHED D WIEE T I h T L
5, Lo, F2lFicErhicsfhitfic
HWTBLECKREB~OFEIE, hy 7V IER
ALTHE 1L " TH 7 /hE v, Table 3 12
2o FABIOT LI =Y ALEVREBICOVTS
I hTws, = v 7 ViR ETTs 2 5 R
HlEfE e e L, & TORHBMETHRE2LANTH
D, EWCRVW—HEZ LTS, fsd 1% 1 JiTix

0.09~0.15 LB\, LA L, E2HITIX 0.17~0.55
Tholee = v rLVRHBICET L5k fsd OfF
BRI VO AREBREFLC LS THD, 713
=7 AR B OFTEEIRE 1 R Tid ik 2 DN TE
BfE S LB W—F%2RLTWaAR, #E2RITiIk
H6ihoTHY, BIEELOMICEERH 5, fsdix
1T 0.16~0.21 THEBIR VIS, £2HdT
X 0.29~0.82 LEL I TWh, 743 = Ak
Bzt LClt, Ho 7Y v FEREALTLERE
O—HB I fsd b HMRTHLEAHLETIIES
TWiE\e ThiE, F3. 1\ THRRI< 7 37 AR
HBEEFRCEHA» S TH D, MH, Mgln, p) KISk
FTHLEVWZRZAF—0B7.1MeV TH D, Al(n,a) X
i 7.7MeV ThH 5,

Table 4 X7 F 3 H3—04&HEMIEE, IO
AVIT L, =y, ThETAI=7ALEVR

Teble 4 Comparison of reaction rates between measured and MORSE-to-MORSE coupling calculations
in the two-legged cylindrical-annular-duct problem.

Detector Location® Reaction Rate Detector Location® Reaction Rate
(cm) (reaction/W-s) {cm) (reaction/W.s)
MORSE '-to-MORSE MORSE-to-MORSE
Line C Coupling Line C Coupling
(in air) X z Measured {10000 Histories) {in air) x 2 Measured (10000 Histories)
Cadmium-Covered Gold Detector Indium Detector
c- 1 1 -15 6.83-20 4.246-19 0.576b c-1 1 ~-15 4.64-22 3.534-22 0.164°
3 40 —-— 1.02-20 1.755-20 0.260 3 40 —— 6.07-23 6.078-23 0.106
5 80 - 2.26-21 1.245-20 0.407 5 80 —-—= 1,75-23 1.549-23 0.090
120 ——— 7.35-22 3.463-21 0.456 7 120 -— 7.08-24 6.035-24 0.070
9 160 —— 3.09-22 1.241-21 0.440 9 160 —— 3.66-24 3.612-24 0.134
10 180 —— 2.40-22 2,782-22 0.611 10 180 -— 2.68-24 3.196-24 0.103
11. 196 —— 2.30-22 1.810-22 0.466 11 195 —-_— 2.26-24 2.889-24 0.152
12 -—= 0 1.09-22 2.144-22 0.590 12 —— 0 2.19-25 2.906-25 0.391
13 - 20 5.92-23 9.630~23 0.666 13 -— 20 2.05~25 4.245-25 0.326
14 —— 40 2.28-23 2.244-23 0.759 14 —— 40 3.86-26 9.835-26 0.427
15 — 60 9.12-24 2.076~23 0.526 15 - 60 1.48-26 2.323-26 0.401
16 -—— 80 4.21-24 1.700-23 0.608 16 -— 80 7.63-27 7.016-27 0.444
-17 ——— 100 2.33-24 17 ——— 100 4.42-27
18 -—- 120 1.38-24 1.547-24 0.659 18 ~— 120 2.86-27 3.236-27 0.520
Nickel Detector Aluminum Detector
c- 1 1 -15 3.25-22 2.491-22 0.149 c- 1 1 -15 3.74-24 3.672-24 0.259
3 40 — 5.18-23 5.564~-23 0.100 3 40 —-—= 7.31-25 1.313-24 0.140
5 80 ——- 1.56-23 1.310-23 0.097 5 80 ——— 2.46-25 3.206-25 0:226
7 120 — 6.68-24 5.307-24 0.083 7 120 ——— 1.14-25 1.207-25 0.207
9 160 -—— 3.50-24 3.082-24 0.145 9 160 - 6.31-26 6.506-26 0.217
10 180 —— 2.37-24 2.813-24 0.10% 10 180 - 4.66-26 6.311-26 0.167
11 195 - 1.90-24 1.883-24 0.138 11 195 —-— 3.78-26 2.080-26 0.326
12 —-—— 0 1.17-25 1.982-25 0.492 12 —— 0 1.01-27 2.286-27 0.653
13 ——— 20 1.46-25 5.937-25 0.414 13 —_— 20 3.06~-27 1.760-27 0.529
14 —-— 40 1.84-26 6.212-26 0,361 14 fatid 40 3.834-27 0.694
15 - 60 2.290-27 0.671

2Al11 detector locations were in the plane of Fig.2.

bFractional standard deviation.
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H52 o Fig. 2 o line C LORGERRLAEZLDT
b5, PWEMEELILKL, &MEBORGRIEIHT
VR TRE 6 K&, £LT lineC ko C-18 %
BT, 8 2 ITIIERTRE 2 KO REV, %
7z, fsd WXE@iTiE > TKAREL, 0.26~0.78 TH 5,
HIEE ST 55— X O fsd Offix Table 3 04
BB LFAKRTD o700 4 VI 7 AREBORIERIZ
£ TORMBIECTEREL FHR2URNT, TRV
—FERLTC\ D, fsd 3% 1 P TIX 0.07~0.16
LB, B2MTIR0.33~0.52 L KX L -5 TW5,
ZCTHEBETAREER, A VI AREBITE A
v 7YV IR E L EIEE S BT 5 L, b E W C-
18 KWwTx 7 toAO, Bib C-1 EFUL, R
1.3 DN CTEIEESAERRC—HTH2L TH S,
C-18BIHA VIV ARHBORIGRIX C-1 XD
3 107 BEX/NW, LERsT, EVFILE D
7YV ERRCERRETOL 7 YA Y -3V
FIEOBITICHIETE S, = v rLRRHBITT 55
BRERELE 1 HTIREE 1.5 DRTEFCRL—#
L, B2HfCcLBRESDANTS S, fsd 3 1T
¥ 0.08~0.15 TH D, H2HTIx 0.36~0.49 LK
ELBoTWD, FE1IMFD =y 7 VigHZE D fsd 13
FHGETBETDH D, 743 =7 ABEBORNIGE
RERE S U 1 iRk 2 AN T—50T 523,
HEIMEER 2 & ORBEH TR 6 DBEVWRETT
Wh, T bEo line C EO7 LI =9 ARRHISE
BT L EBR T — 213V, fsd 1358 1 BT 0. 14~
0.33TH Y, FESEWTIE0.53~0.69 LIEL Lo TW
%o

4. ﬁ:in: %ﬁ

Ho TV TERER LY T I aitEofk
OFEE, AV v PRKX 7 FPORKRBESTD, FO
2 BRI E COREE L DL TLHENLL,
HEHRH O R ATH D, ThiThET, TV
FHANRA TYVIERT 4 AV — A —F 1+ %4
Fa—FEEVFAARI—FER A T Y VTS
DOMINO = — NTH Ute X 5 7 M7 FE AR D 254
REFOIE S DERELL V. LB T, ZDHy
TV IHEREFOE VYT hr a— FREPHETT
BLEC XS THAZENTED, 205 EHITLREWY
THRMIESEM & LCiibh b ik T2/ 5m @ pdf
X, TVFhrwa— FORBRGL—F Vv EEMETLT
hEEHE DD, £ LT, SRR pdf & 74

29

RAT, B 2 OFETHAT BB, 2~3 OY
Tn—FvEREBETIEX V., 21, MORSE = —
F<ix SOURCE &, %5 121k SDATA Th 5,

# v 7YV T MR (natural source) & A Y v
FHBWVEE S P EOEPRVHEECHATE, &
W, EEhETFE LED R L EVREB ORISR
L, FHCHETNEFHEEREZI=OT %2R
NRCER, 2, Ho TV VIIEORAT X - T8
H B8 D @ i 2 B O SEE R R BE T X 5 Tl
I BmEPMEbh I L5 E:ELBNS,

By TV IRCXDRERERL, UTOX 57k
HEHIREBERLEREE .

1. MORSE-to-MORSE # » 7'V v /58I X %
RIE2E, 2V v BRIV 2HOEBMEL 7 + OF
Erd, X4 1MeV DbtofiFE L LEL
BWHBIHL, T2RWETH S, 2o 57 MEE
Tk 10,000 #FEe A b U —%BEFL, 1 v 7 AR
X0 = w7 L LEWIRHEB TR 2 AN CRIEE &
—FHLTHY, ¥/, AV vy MREETDH 8,000 HE L
ALY —BBHL, HFIHS—DEHINE, (v
v A, B, X020 AL EVRBBIL,
—MEBREBEEIUANTRVC—HE R Lz, Lieho
TZ DR S, BRSBTS RETFSMAEE
Teicss 2 © MORSE St LERBAZIEE LT
ZHE LI bDLEEEIND,

2. Xbiz, ne TV VIEER, B, £7 A
FY =3I V/RAEOE 1RO XA FiEBFIZE»N
A VI ARIO =0 r VRHERO fsd 2 0.1 125
AR Uz,

3. AVy MEETIE< S %27 aRIEB O
Bk REQHIZEHEELE- TS, ¥7 MEET
BEBIRTA I = ARHEROEERER L K
DRELESTWS, FF, £7 MEAEHDOE 2T
R TES XS Isd 255 2 L3 LV, Th
i, E1IHRE AR LehETabhd &b 1E, §
LEABE DR TEZE Ui e 2 Moh~A 5%
WhHrBHTHD, TORR, TV T I RBEITTIEE 2
O s X% ORI BT 5@ h e O fi R mE
BHEEICL, fsd 2Kk&E<T5,

E: 32

w3 Ev 5 e MORSE = — Foffiff L2t
EROERICRIShe7 ¥ 2 T (k) O4LIFER
Ky, BIOFHEAEEEZ LTV NAIG (Ff) @
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