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Preparation of a Basic Data Base for Shielding Design

Tomoaki Mouri*
Morio Takemura*

Abstract

With use of a standard groupwise shielding design library JSSTDL produced from the
latest evaluated nuclear data library JENDL-3.2, experimental analyses for the Radial
Shield Attenuation Experiment (Configurationil ; B4C, ConfigurationV; Na+B4C) and the

Special Materiais Experiment (Configurationlll ; Polyethylene)} were performed. The
results were compared with those obtained by the same analysis method and input data
using JSDJ2 library that had been applied consistently to the JASPER experiment
analyses. In general, the results with JSSTDL analyses are higher than those by JSDJ2. In
comparison of the analysis for the configuration including fissionable layer, it was made
clear that the cross section libraries with only one group structure in the thermal energy
region may give inadequate resuits when the thermal neutron flux level is relatively high
in the fissionable layer neighbouring to such material with big slowing-down effect as
polyethylene. Also it was confirmed in the thick sodium configuration that the balanced
mesh sizes between axial and radial directions are important for accurate analysis.

After a brief review of the state of the JASPER experiment analyses up to this time,
important configurations for experiment reanalyses were selected and items of such data
as input for the reanalyses were also listed up. The data for reanalyses of some of the
selected configurations were arranged in computer files.

Work performed by Kawasaki Heavy Industries, Ltd. under contract with Power Reactor
and Nuclear Fuel Development Corporation.

PNGC Liaison : Makoto Ishikawa, Core Physics Section, Advanced Technology Division, O-
arai Engineering Center

* Engineering Department, Nuclear Systems Division, Kawasaki Heavy Industries, Ltd.
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VBOEROIAT2V-OBNVWZLZERLIDD, SMITOENKREN., FR
I-ECESMRLIBOS A 75 ) —HTELLEZT4%~11%T. KREETEL
feze (11%~21%) KHT2HALMATEY., KR IT-AREAXBRAEX A2
L GMBLUEOS 473 —OREBHEMBIIKEL LTS,

_8_



JSDJ2 L ISSTDLOWMS A 75U ~BTHMWELBRIZODWTHEBEONERI KX
REREPRONS (ESH) . 22T, LEEBHOSMRTELTWES AT 5
D=—HODI0%ESDEY., BAREECLRBPETrOoTERPHFBRE T
BIINMBRBOIAT S -~-HORFHEROERLLVEL TV 3OHE S »
EFARD D, ART-A2HNRREES - 2@ISSTILIT L 2EFHBE AL T, ®FF
B TSR ER S (outer iteration 1 [) HE L G®TivrvbD BB
DZa &y Z: £ISDI2 CEBRLEHEEZERL., TOEEEMMEL 2,

TovryMAEGERYE & A7V B (SSHHBERE (KRER) oRF —-R-LIEEF
OLEHERERL-4 . AR ML OLEAK2-5,F2-6 ZRT. T97/yMEEHOD
EaEE2ZERLAEAVWESGORF - R - VIEERREORE#EY - 2@IcHERT12
%~2BRENEL 2D XY ML OB SEERICTI-2REOESEL T
Wad., coz ik, Ty TEL 3 EABEERPRETRAKRELFE T A
Libic, RI-R-VIBBEANOBBELRENZ LERLTWS, —F. T3k
OPREDOZa L v I, 2J5DJ2 RERULERORBERY - 2@ —FHL. AR
JPALLBBBETRZIPER-HLTVS. COTLH S, TivpMEETI
AFEFESHEANCEN D, AFTORSRFETROREN DL HEP
BFRANOEBIERTE, AFHEEOEZRIRF - A -V BBECRIEE LR
NZE. DED. BEFEFAKECHET AHABFRT R ECRBELL TR
ELTLTWAZ RGPS, LizdS>T. SMBIZ BT 2JISDJ2 L ISSTDLD 5 o
T2V -RBTOREHKROEL 77/ 0R/BHRAROZRL L 2b0THER
<. SMERZ MR T 2EME (&, MWL I WRTTIv) OBE, PEIZINLF -
BEOZA T2 -HMOMEROESEADLE>TELTWA LHKTE L3,



#2-1 HRI RF—-R-LIEE (BREHG30cm)
-~ FBHEE (s -
S624ERE (4) * R (B)
{£% | B.B. | {IIEMH (B) A/B
HEfEc) | o/E | EEEE) | c/E

3" | 5.92E+2 6. 50E+2 1.10 | 6.36E+2 1.07 | 1.02

I-A 5" | 2.86E+3 3.07E+3 1.07 | 3.01E+3 1.05 | 1.02
8" | 2.10E+3 2. 16E+3 1.03 | 2.11E+3 1.01 | 1.02

10" | 1.13E+3 1. 11E+3 0.98 | 1.09E+3 0.96 | 1.02

3" | 2.00E+2 2. 25E+2 1.13 | 2.19E+2 1.10 | 1.03

II-A| 5"| 8.31E+2 8. T6E+2 1.05 | 8.53E+2 1.03 | 1.03
8" | 5,68E+2 5, 75E+2 1.01 | 5.62E+2 0.99 1.02

10" | 2.71E+2 2. 79E+2 1.03 | 2.74E+2 1.01 1.02

3" [ 4.35E+0 4. 30E+0 0.99 4. 24E+0 0,97 1.01

II-B| 5" | 2.64E+1 2. 51E+1 0.95 | 2.46E+1 0.93 | 1.02
8" | 2.04E+1 1. 93E+1 0.95 | 1.89E+1 0.93 | 1.02

10" 1.07E+1 1. 01E+1 0.94 | 9.90F+1 0.93 | 1.02

3" | 1.78E-1 1. T1E-1 0.96 | 1.89E-1 0.95 | 1.01

11-c| 5" | 1.26E+0 1. 09E+0 0.86 | 1.06E+0 0.84 | 1.03
8" | 1.02E+0 9, 08E-1 0.89 | 8.91E-1 0.87 | 1.02

10" | 5.70E-1 5. 09E-1 0.88 | 5.00E-1 0.88 | 1.02

3" | 1.03E-2 8. 35E-3 0.81 | 8.33E-3 0.81 | 1.00

II-p| 5" 7.16E-2 5. 85E-2 0.82 | 5.79E-2 0.81 | 1.01
8" | 6.68E-2 5, 43E-2 0.81 | 5.38E-2 0.81 | 1.01

10" | 3.89E-2 3.27E~2 0.84 | 3.24E-2 0.83 | 1.01

3" | 5.20E-3 4, 32E-3 0.83 | 4.27E-3 0.82 | 1.01

II-E| 5" | 2.47E-2 2. 16E-2 0.88 | 2.14E-2 0.87 | 1.01
8" | 1.85E-2 1.66E-2 0.90 | 1.64E-2 0.89 | 1.01

10" | 9.63E-3 8.98E-3 0.93 | 8.97E-3 0.93 | 1.01
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#2-2 @RI RF—F-LIEE (ERHEH30cm)
- SA4TS5) -olE -
JSDJ2 (4) JSSTDL (B)
{3 | B.B. | {llE{H (E) B/A
ETE{E (C) C/E | EHE1E (C) C/E

3" | 5.92E+2 6. 36E+2 1.07 | 6.61E+2 1.12 | 1.04

I-A| 5"| 2.86E+3 3. 01F+3 1.05 | 3.24E+3 1.13 | 1.08
8" | 2.10F+3 2. 11E+3 1.01 | 2.33E+3 .11 | 1.10

10" ] 1.13E+3 1. 09E+3 0.96 | 1.20E+3 1.06 | 1.10

. 3" | 2.00E+2 2. 19E+2 1.10 | 2.51E+2 1.26 | 1.15
I-A| 5"| 8.31F+2 8. 53E+2 1.03 | 9.75E+2 1.17 | 1.14
8" | 5.68E+2 5, 62E+2 0.99 | 6.41E+2 1.13 | 1.14

10" | 2.71E+2 2. T4E+2 1.01 | 3.11F+2 | 1.15 | 1.14

3" | 4.35E+0 4, 24F+0 0.97 | 4.97E+0 1.14 | 1.17

O-B| 5&"| 2.84E+1 2. 46F+1 0.93 | 2.89E+] 1.09 | 1.17
8" | 2.04E+1 1.89E+1 0.93 | 2.22E+1 1.09 | 1.17

10" | 1.07E+1 9, 90E+1 0.93 | 1.16E+1 1.08 | 1.17

3" | 1.78E-1 1.69E-1 0.95 | 2.05E-1 1.15 | 1.21

I-C| 5" 1.26E+0 1. 06E+0 0.84 | 1.29E+0 1.02 | 1.22
8" | 1.02E+0 8.91E~1 0.87 | 1.07E+0 1.05 { 1.20

10" ] 5.70E-1 5. 00E-1 0.88 | 5.89E-1 1.03 { 1.18

3"| 1.03E-2 8.33E-3 0.81 | 1.03E-2 1.00 | 1.24

o-D| 5"| 7.16E-2 5. 79E-2 0.81 | 6.99E-2 0.98 | 1.21
8" | 6.68E-2 5. 38E-2 0.81 | 6.26E-2 0.94 | 1.16

10" | 3.89E-2 3.24E-2 0.83 | 3.63E-2 0.93 | 1.12

3" | 5.20E-3 4, 27E-3 0.82 [ 5.17E-3 0.99 | 1.21

O-E{ 5" 2.47E-2 2. 14E-2 0.87 | 2.57E-2 1.04 | 1.20
8" | 1.85E-2 1.64E-2 0.89 | 1.91E-2 1.03 | 1.16

10" | 9.63E-3 8.97E-3 0.93 | 1.00E-2 1.04 | 1.11




72-3

SMEIED S 4 72 ) —DRAE

@ JsbJ2 @ JSSTIL @ JsDJ2  (SMEF) | JSSTDL/JSDJ2 | JSSTDL/JSDJ2

% | B.B. | HlEME (E) JSSTOL (SMERLIRE) | (sffd) | (SMEREAR)
SHFHE(C) | O/E |FTEMEE | OE |FIREMEEC | CE @D ®/®
3"| 2.00E+2 | 2.19E+2 | 1.10 | 2.51E+2 | 1.26 | 2.32E#2 | 1.16 1.15 1.05
O-A| 5| 8.31E+2 | 8.53E+2 | 1.03 | 9.75E+2 | 1.17 | &.77E+2 | 1.06 1.14 1.03
8" | 5.68Et2 | 5.62E+2 | 0.99 | 6.41E+2 | 1.13 | 5.69E¢2 | 1.00 1.14 Lot
10" | 2.71E+2 | 2.74E#2 | 1.01 | 3.11E+2 | 1.15 | 2.T8E¥2 | 1.01 1.14 1.00
8" 5.20E-3 | 4.27E-3 | 0.82 | 5.17E-3 | 0.99 | 4.75E-3 | 0.91 1.21 1.11
m-E| 5| 2472 | 21482 | 0.87 | 2.572 | L.04 | 2.37E2 | 0.9 1.20 1.10
8"| 1.85E-2 | 1.64E-2 | 0.89 | 1.91E-2 | 1.03 | 1.78E-2 | 0.96 1.16 1.08
10" 9.63E-3 | 8.97E-3 | 0.93 | 1.00E-2 | 1.04 | 9.38E-3 | 0.97 L1 1.04




#2-4  BEMTEE O

@ JSSIDL Q77 MAED | @7 YMEED S .,
k| FHEE BB AZH, v S #JS2L B
AHE @@ FEE |6/@| HEE [0/

3"] T.47E#3 | 1.00 | 6.57E+3 | 0.88 | 7.47E+3 | 1.00

Torry B 5°| 2.72E+4 | 1.00 | 2.31E+4 | 0.85 | 2.72E+4 | 1.00

8"| 1.56E+4 | 1.00 | 1.27E+4 | 0.81 | 1.56E+4 | 1.00

10" | 7.02E+3 | 1.00 | 5.51E+3 | 0.78 | 7.02E+3 | 1.00

I-A

3" | 6.90E+2 | 1.00 | 5.89E+2 | 0.85 | 6.90E+2 | 1.00

SS il 5| 2.43E+3 | 1.00 | 1.97E+3 | 0.81 | 2.43E+3 | 1.00
(R 8" | 1.46E+3 | 1.00 | 1.13E+3 | 0.77 | 1.46E+3 | 1.00

10"} 6.7T1E+2 | 1.00 | 5.08E+2 | 0.75 { 6.71E+2 | 1.00
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FF— R — IV 5E(cps/w)

AR F — K — L IBE (cpsiw)
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3. BAMERER RV

3.1 BIRstHE
JASPERE BRI *’ (S62EE ) RBWTERHEIN~ISDI2 5475 Y —iz £ 24k
RVOBBRHEET . FHBEBEREFcnIBORF - RN IEBLT 3.

(1) Bth A%

S62 FEOBITEAROBINAETERL 2. BHHBERV2RTHBEDOAS
T-oE562 FEOTF-FEFBALE. B, 2) RRITERHBEORENSE
FEOERERESLIBRTEZYP > 2D, BT FEORERTALLTE
3-1 12862 EREAEROBITHEOLB AR 1=,

(2) MR

#3-2 CHRREHT0onEE O K F — K — L ISE OS2 M L AEEOH HER
HB%ERT. ARV-AOXEERRIE. Cd-coveredDEER AR N T. S62 £ L
2HLUTOETERE—BLTWAS., Cd-coveredD 21562 FF L XEEDIHEH
HMOBNZEVELTWS, $hbb, S62 FEOEBROBIHICHB VT, Cd-
covered DILE ML I BareD IDERB OH21H (HB) 0.0 LRELTWIZO
ZHRL T, JASPERER 7T -8 (1) HE6RIRCESCKEFOLSE NI
IO~ 21B Bare L Bz > T3, S62 EFOLBEBLAVTHET 2 ¢
SHOBREBEEF-BLTL 58, Z2EBORITCRERT -8 (1) THO
Cd-coveredD ILEMBMAEMER T 5.

BRV-E~V-GTREEEORREFcni BORF — K- LSS OHERR
&S62 EFDERITIE6%~10% (Cd-covered® <) OENHD. EBRE2FEL
REBHTEARD - 12,

(3) ®&t

LEOBRHETCHFREEORRV -E~V-GOHERENS, EFOERELER
VEWRREZHARZ e, Ri-1 BV TARAESHINWREZROFEETALUTOHE
BOBFAERBL 2.

OB4C HEE
S62 EH DM Tk, B4CAITEW (L. 4dg/cc)iBNT. ANF -2 %2E2[EY



T, BEDORZ SB4CA7 1W(1.42g/cc) OMBEHEZFER L TNW3 XD TH
D, xEEOEMBINITHM-> TB.CAIT ¥ OWERARA W TEBEL /2. 562
FEOBITTIE. BBRIZIEBLCRAI W OXROWEREFER L - TS L H 3
e, COFRBTOBRV-EOBNA2ERMLEEORELFARE., HRE2X
3-3 IR T. BaC A775W MU TEROMERE LM VWL ERRIIBRES -2
(BaCA77 IO M EMFIA) WWHRT1%~3%ENELZD., S62 EFORER
CEOERBBERLLMEY. ARIKB.C EEOBERI/NINZ 8D .
QEBHREFHIE
BRV-ELBOHBEIERV-AD»SOBEHETHI L PSS, FEFEDE
MABRABY 2L THBRRZVDPEILERRD 2D, SMEESDBRV-E
O—HFHEETWERHELORBAT- . ERAERI-3 R, —FEHE
OHBLEGHESR (B#r-2) 0BE2%LUT oINS, BEHE
FECHEBERRNZ BR3P 12,
Q@ HEEDE
S62 FRIHBABEAFTBRRIOBNEZT>- T, XEFORIKTIZ
Engineering Work Station (LIF EWSLBE¥) 2#HERH L TW3., EWS & KHEIGH
B OO EEIEL . EWS oL 2 DOTa - FAER L TWAC & 4
T2, IRREFEBCOHRELEBL., 2OBRLES OFHERHSE
(B —2) 2B LE. BREAERI-I LR T. 203 BN EBERRIE
LAYERLRL, HEBOBRVWORBR RN LEERTE L.,
DEOBMP S, BC BE, BRIEAE HEBOBN L, XEFOKRES
S62 FEORREABRLLVWEETHAZNWS L BERETE 08, R3-1 OBHA
ZOLhB»S, OB FEORVWEIRALSTHREBRS RWRERIZFRHT
5. 2. C/E HTHM T2, E0 TR, FEEOHROFIFPEROBRMER
B,

3.2 Xw va¥iRoMHE

(1) BE

| HEEOFERHEBRROBNBRNECSNT. 2RESHEOA v ¥ 2 BB
MIZE S N - JASPERERRMAT (X)) HB6H. CORE. #UIFLYHZN



ESUSSMDRERE—REFRTO—HOBH» 5. KOMENEIEE IO,
Ay Vo BETHERRA Yy V2 BONRTVAEBETACEBEE LN,
HBLHFNEEFET, BAABTOA v Vo 2HA{LT 2 L HERRIEA

LIRELZN
VA EJASPEREB M ()" #HU~NEORFEER.

CEBEA Y V2 BONT VAR E h K TDOTI. R DORTD E & 44 %
SGETE WAAOA Y Y2 %2RABZHEAMEL TV BAT. ERIZ—F
HIZBRT 3.
- EH It & # D (DOTS. 5- weighted, DORT- O-weighted)id. 6 EH{f %=
FEMDORT)IZEERT Ay V2 FHIOBEHSPE N,
Ay Va2 RUABHENEEIZIE. DOT3.SEHN EEDE>DORTEA [T 225
%> DORT 6 EATEZHEOMHICHEKEN 2B,

FREE. TRV VLAOERBRERBHCBENT, LEOAy V2 ROME %

BRT3L0RT- 7.

(2) MEAE
BFABREBROBRV-ARZMRBLLT. NT.SEATESZEFERLIOUTO

MEERBLA Yy V2 HRERT T A, REL. QRHOVWTHE., KR V-E~V-G

DHHELEBELEBES (BC.55.Na B) OMMR L2 Ay VahBROBELF

s 5.

OQEE, ~ R
JASPERERBH DV ICBNWTHEHI M Ay V2R8I THY., B - BHFHO
Ay Y aBOHINaE THL:2(AR=#1.9cm, AZ=§I3.8cm) TH 3.

QEF -HWFMDOAy Va2 l@EL/2 LT 5,

O - HMAHEODOA Yy 2MBR1/4 LT 3,

@F - WMEROXy Y2 BOREWL:] (DOBRFA%2/EE) LT 5.
OLEODY - 20R - MAMDA vy V2 W%1/2 LT 5.

@LREDDr —ADE - WMAADOAy V2 B%1/4 T3,

Tl DORTE L BLITOBTABI W, BHXEOBEL Ay ¥ 288 % T 1H

L. DOTS.5D ¥R L L #Et ¥ 5.



DOEATEEFE+OD

@EHFTEENE+D

@OEHNEESE+O

(3) TR

THEORRRZHEEZRT,

%34 Ay VapHEOEE (DOT.&RV)

®3-5 ZEDELAv VLo EOELE (DORT, KR V)

R3-6 HRVKRF-F-LVEE (FRHEFHcn) - yngHlEZoLE -
H3-1 Ry v2HEOXE (KRV,10in.)

K3-2 HEFARZ L (ERV-ANaxI BB

3-3 HEFARZ ML (FRV-ANaAITEBE)

M3-4 K —K— AIEEC/ EMEE (45 V-4, DOTEDORT)

(3-5 EyHFMEKF —F - VISELLE (R V-4 DOTLDORT( 6 -weighted)

X3-6 EHHMERBELRF-—R-LVIEBEDC/E {#
(fyya3 8l B, %R 1T, 3in.,5in.)

R3-7 WAEAMBEELAF-H-NVEEZEODC/E E
(Royap BEOEE. KR, 8in.,10in.)

FI-4K3-1 &V, BEES-20BRMATAA 9 V2 @BB7 VNIV A E &
T, @HAMAY Y2B21/2,1/4 BT23RLEBN, RF-K- VIDEERZED
T3, COAy V2R L2EAE. K3-2 £ X3-3 ONaF Bl & BEEZEOHF
 HBFARZMNOREDPS, NaBBRBNWTERELTNEIZLBERTES.

ERRI-AEHI-1 ko, BESF-2Q0BHMFRA v V2\ENRI VABLN
Z2EO5RBRFHOBAE2/BREET2DL. LEHEMERET T2 (BAAOHH 5
fbraemeacelRHE) B, chhromMARAY V2 B21/2 ©.1/4@ L
LTH, REEIOPSOT2%LUT. @»rS5OT2%EELLEBMLEZV. &
BIASPERERMIF (1)® WIBRXZBNWT, BRVOERBRIFBMO KR ORI
WEHREFEAy 2 BHENNECH» P BEZILLE, BHRAAy V252l L
R AEBLUZODRERTVAY, 22 CHLRARLBRE2BTVS (G&EE
FEES-2AHLET) .

#3-5.M3-4.K3-5 LDEQHEOHE (O. @, @) L LT, DTS SEHT &
%9&>mm§bﬁ%%%&>DMTeﬁaN%%%&taafmattﬁE#



Bohiz, F3-5 Tk, DOTB.SEHTERFELDRTOEAF 2= HDEIRE
BRELZBEDNTIEBR> TR Bbh s, £M3-1 KLERLEZLD
. BEMBEA Y V2 @B 7 UNIVARRETER. R v20OLhREDR
%mﬁtmm&ﬁ&ﬁ%%ﬁ&ﬁﬁ%@%t%<ﬁk@ﬁ?%®wﬁbmmeﬁ
AIEZFERVLKBEALNENBIRBELRZ>TWREZ L, gLEAY Yo%
FIEFIZ1/2 L URBeE,. DOTB.SEA N EEFETRIDEBEBPRELEBILEOR
#L. DORTOEAMEEZNEBNTRETORMRLEE>TWB 2 L BOHEMA
BRohB,

FI-6.H3-6.3-7 &0, BhRV-ATEEHFAA v ¥ 2@RBF YRSV 2AD
HWROLMAY V2alBONTI VAR LS LIERODENISHB~20%TH 2 DicH
LT, BRPBELZIRUVESVWERBAAORA vy Vo BOBEBIIAE< Y., &
FBV-ETIHB%~2TBDELR->TNS,

W ww

PE&y, BEEORERMBEBEZROBMBEFH BV TESALA Y Y ad)
ROFMREY. RBOF PV AZRBHEBVWTLRII > 2BALE. &
DHR, BEARA Yy V280N Y 2ABLATWRCLHBEETHY., RO
BRVOBREAy Y2 dBWARARHLTEFTFAOA vy Y2 3 DPBE, £+ - R
—VIGEHEEEZBAFMLTNE 2L, NaBOREMAH Ay V2B L 3~4cm LU
TELTBTE2RaBHLLTHEYTHS (B, @DLH>lem LITD A v
ValBTIRHELLCER2VWS, BALHEBERR - BHsEAEL. BR
THIERENTH ) L BEERE L.

3.3 24735 -OREHE
BRVARREZ, WEOR Yy Va2 HBEOBRH BV TEER BRI NEBHE
(A Y2BONRIYADEOERAy Va2 Pl (MEO@IIEY) &b, JSSTIL
AT - EBHEETH, FBERBVWTEAA Yy Yo DHTEMBL 2J5DJ2 5
AT75Y -0 ERBRLLEERFLE, BRFEZA Yy V08BN REEHE
EEALTHS. BIETLE2X3-8 KRT.
(1) MR

TEOREZRERETRT.

RI-T RV KF-R-LIEE (BRHEFH0cn)  -34730-0 Kok -

—21—



B3-9 #WAMBEBEL RKF-R-LVEBEODOC/E E (45HKRV,3in.,5in.)
X3-10 #AMEBRELRF - K- VIEEDC/E H (&% V.8in.,10in.)
K3-11 HWAMAF —R - MIGEIH (%R V-6 3in.5in.)
X3-12 #ARFAF-R-LRESH (FEKRV-6.8in.10in.)

HRV-ADISSTDLO R F — R — VIEEC/E {HiX1.24~1.34 (3"~10") & 72D,
JSDJ2 DC/E fH1.11~1.24 (3"~10")ITLEE L T8%~13% (3"~ 10") E W R 4348
ohlz. BRV-APSBC EBEOHRV-ETIREITHBFIHEAL., 37%~39%
(3"~1")DELRZS>TNS, R V-E~4FRV-GTIE. barek Cd-covered® R
F-R-NVEEIRRBEL LB LEBNERIES B, 3"~6" R+ —R—-
BECPWTEHRROESICHEALZL C/EEDEII3T%~43% L FIF—HL TW
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#3-1 RV OHEREOLE
e $62 4ERSREH R
AJIF—% | ANISN-W(L00E®) $62 SEEOF-) AF
EiZHL
1R | BRI | MERAHSSEEROMRT CHBEL | 774045 JASPER. MOT.N100.R2
HERIRTE 12100 EE54759- (JSDJ2) (S62EEE A7) L Ein—3%)
(mat. wise #gr.ind. CZ#R)
AR ATy THEE AT 58
AN7F-% DOT3.5 (21 %) S62 SEFDF-4 AF
Na/% (nominal) EicE L
27T IS MR RAER AR EiZRL
5tE (B.C 257 SW(l.44g/cc) *
1W(1.42g/cc) THA»?)
ABHRR TSFSRCIC & 2 EHE B U AN & D TSFSRCERTE
(S62 FEEDF-) AF)
EEetE BB A - TiER A=y il
FHl A % RARPETE. FHhfvEIREess | DT AS7-7 BEDH. M
BT VAT BT, FORES vyl | Fik MEIRFEU
by fank s R2EHHDT ASIL2>TNAE,
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K32 BRV RFI-HR-WEE (FHRHEH30cm)

— ERHEEQOsDI2) -~
S624EH (A) 1 LB (B)
%% | B.B. | MiE{E (E) A/B
FTHE@C) | C/E |[EEEEC) | C/E
Bare | 5.98E+0 5. 78E+0 0.97 | 5.83E+0 0.97 | 0.99
Cd | 2.92E+0 4. 26E+0 1.46 | 3.68E+0 1.26 | 1.16
3" | 3.44E+1 5. 03E+1 1.46 | 5.01E+1 1.46 | 1.00
V-A| 5"| 5.61E+] 7.81E+1 1.39 | 7.69E+1 1.37 | 1.02
8" | 2.12E+1 2. 86E+1 1.35 | 2.80E+1 1.32 | 1.02
10" | 8.24E+0 1. 14F+1 1.38 | 1.12E+1 1.36 | 1.02
Bare | 1.09E-2 3. 82E-3 0.35 | 3.60E-3 0.33 | 1.06
Cd | 4.32E-3 3. 75E-3 0.87 | 3.52E-3 0.81 | 1.07
3" | 1.99E-1 3. 18E-1 1.60 | 2.96E-1 1.48 | 1.07
V-E| 5" 9.02E-1 1. 31E+0 1.45 | 1.20E+0 1.35 | 1.09
8" | 5.93E-1 8.46E-1 1.43 | 7.73E-1 1.30 | 1.09
10" ] 2.98E-1 4.19E-1 1.41 | 3.82E-1 1.28 | 1.10
Bare | 1.33E-2 6. 08E-3 0.46 | 5.72E-3 0.43 | 1.06
Cd | 4.91E-3 5. 09E-3 1.04 | 4.54E-3 0.92 | 1.12
3" | 1.27E-1 1.91E-1 1.50 | 1.78E-1 1.40 | 1.07
V-F| 5" 3.91E-1 5. 55E-1 1.42 | 5.09E-1 1.30 | 1.09
8"{ 2.12E-1 2.98E-1 1.41 | 2.72E-1 1.28 | 1.10
10" | 9.76E-2 1. 36E~1 1.39 | 1.24E-1 1.27 | 1.10
Bare | 8.53E-3 5. T4E-3 0.67 | 5.39E-3 0.63 | 1.06
Cd | 3.49EF-3 4.56E-3 1.31 | 3.91E-3 1.12 | 1.07
3" | 6.33E-2 1. 06E-1 1.67 | 9.84E-1 1.55 | 1.08
V-G| 5"| 1.50E-1 2. 39E-1 1.59 | 2.19E-1 1.46 | 1.09
8" { 7.20E-2 1.01E-1’ | 1.53 | 9.98E-2 1.39 | 1.01
10" | 3.13E-2 4.T1E-2 1.50 | 4.27E-2 1.36 | 1.10
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#3-3  BERESBOREENET —-RF-H-URE (R%RES30em)

S624ERE il
%% | B.B. | HEE (E) HHgy — 2 B CEEE (1. 44g/cc) —JEEHE 1)y T
STEMEC) | OE |[EMRMEEQ | OE |[EEMEEC | CE |EEMEEC) | CE |FHEMHEC) | CE
Bare | 1.09E-2 | 3.82E-3 | 0.35 | 3.60E-3 | 0.33 | 3.49E-3 | 0.32 | 3.65E-3 | 0.33 | 3.60E-3 | 0.33
Cd | 4.32-3 | 3.75E-3 | 0.87 | 3.52E-3 | 0.81 | 3.41E-3 | 0.79 | 3.57E-3 | 0.83 | 3.526-3 | 0.81
3" | 1.99E-1 | 3.18E-1 | 1.60 | 2.96E-1 | 1.49 | 2.89E-1 | 1.45 | 2.99E~1 | 1.50 | 2.95E-1 | 1.48
V-E| 5"| 9.02E-1 | 1.31E+0 | 1.45 | 1.20E#0 | 1.35 | 1.18E+0 | 1.31 | 1.22E+0 | 1.356 | 1.20E+0 | 1.35
8" | 5.93E-1 | 8.46E-1 | 1.43 | 7.73E-1 | 1.30 | 7.61E-1 | 1.28 | 7.80E-1 | 1.32 | 7.73E-1 | 1.30
10| 2.98E-1 | 4.19E-1 | 1.41 | 3.82E-1 | 1.28 | 3.776-1 | 1.27 | 3.86E-1 | 1.30 | 3.83F-1 | 1.29

1) H#es— 2 . BCGEE(1.42g/cc). %ﬂ.*?*{"ﬁ, Engineering Work Station{#FF




T34 Ao v2HFE0RE (DOT. RV)
‘ i1 O -2 @ -2 ® -1 @ -2 ® -3 ®
% | B.B. | JE@E(E) [— - . - - -
AIEUE(C) | C/E | FHEMH(C) | C/E|EEE(C) | o/E|sEE© | oE|HEme | okl stmEe C/E
Bare | 5.98E+0 5.83E+0 [ 0.97| 5.54E+0 |0.93| 5.39E+0 | 0.90| 5.06E+0 |0.85| 5.14E+0 |0.86| 5.245:+0 | 0.88
Cd { 2.92F+0 3.68E+0 | 1.26| 3.51E+0 |1.20| 3.41E+0 [1.17| 3.17E+0 |1.09| 3.24E+0 |1.11] 3.32F+0 |1.14
3" | 3.44F+1 5.01E+1 | 1.46| 4.74E+1 [1.38{ 4.58E+1 | 1.33| 4.25F+1 |[1.24{ 4.34E+1 |1.25]| 4.44F+1 |1.29
V-A| 5"| 5.81E+] 7.69E+1 | 1.37| 7.29E+1 | 1.30| 7.03E+1 |1.25| 6.48FE+1 |1.16| 6.63E+1 |1.18] 6.79F+1 |1.21
8" | 2.12E+1 2.80E+1 [1.32| 2.64E+1 |1.25| 2.54E+1 |1.20| 2.35E+1 |1.11| 2.40E41 |1.13| 2.45E+¢1 | 1. 16
10" | 8.24E+0 1.12E+1 | 1.36| 1.05E+1 [1.27] 1.00E+1 | 1.21| 9.36E+0 |1.14| 9.48E+0 |1.15| 9.64F+0 |1.17
@ & - SpteyBOLEITRL:2
@ ®BAHHF, %ﬁﬁhnﬁ%@ﬁ#l@UZFk?é
€] 1/4 &2+ 3
@ & Emiwﬂa@t[:&i%’n 1 (DODOERME% 2 fZ18)
I ® ®FAMm. ﬁﬁﬂhaﬁ%@@ﬂZPkTé
% ® »o /4 it B
B35 EMELA Y V2HWEOKE (DORT. #RV)
. @ 0 -weighted 0-weighted © O -weighted
% | B.B. | HISEM (B) = - - 1% %
sEAE(C) | C/E|SFEfE(C) | C/E[SHEMEC) | C/E
Bare | 5.98E+0 4.86E+0 | 0.81| 5.64FE+0 !0.94| 4.62E+0 [ 0.77
Cd | 2.92E+0 3.07E+0 | 1.05) 3.55F+0 |[1.22| 3.10E+0 |1.06
3" | 3.44E+1 4.12E+1 | 1.20| 4.79E+1 |1.38| 4.15E+¢1 {1.21
V-Al 57| 5.61E+1 6.34E+1 | 1.13] 7.37E+#1 |1.31) 6.33E+1 |1.13
8" | 2.12F+1 2.28F+1 | 1.08| 2.68E+1 [1.26| 2.29E+¢1 |1 08
10" | 8.24E+0 8.90E+0 | 1.08| 1.06E+1 |1.29| 8.97E+0 | 1.09

@ DOT

&)

@z@f;}ﬁ: LU AyvlE (8B
@ EAM. WARAYUEEDDL/2 Ei2T 3

Bty yalBOLE I3 #1:2)



#®3-6 HRV RF-R- W% (HFRiEH30cm)
=Xy Va2 REiEORE—
Z-EAROA Y ¥ 2Ok
% | B.B. | HllE1E (E) ¥ 1:2 (WY ¥ 11 B2 A/B
FTEfE(C) | C/E | EEEC) | C/E
Bare | 5.98E+0 5. 83E+0 0.97 | 5.06E+0 0.85 | 1.15
cd | 2.92E+0 3. 68E+0 1.26 | 3.17E+0 1.09 | 1.16
3" 3.44E+! 5. 01E+1 1.46 | 4.25E+] 1.24 | 1.18
V-A| 5"| 5.61E+1 7.69E+1 1.37 | 6.48E+1 1.16 | 1.19
8" | 2.12E+1 2. 80E+1 1.32 | 2.35E+1 1.11 | 119
10" | 8.24E+0 1.12E+1 1.36 | 9.36E+0 1.14 | 1.20
Bare | 1.09E-2 3. 60E-3 0.33 | 2.96E-3 0.27 | 1.22
Cd | 4.32E-3 3.52E-3 0.81 | 2.90E-3 0.67 | 1.21
3" | 1.99E-1 2.96E-1 1.49 | 2.43E-1 1.22 | 1.22
V-E| 5" 9.02E-1 1. 20E+0 1.35 | 9.98E-1 1.11 | 1.20
8" | 5.93E-1 7. 73E-1 1.30 | 6.47E-1 1.09 | 119
10" | 2.98E-1 3. 82E-1 1.28 | 3.22E-1 1.08 | 1.19
Bare | 1.33E-2 5. 72E-3 0.43 | 4.73E-3 0.36 | 1.2t
cd | 4.91E-3 4. 54E-3 0.92 | 3.71E-3 0.76 | 1.22
3" | 1.27E-1 1. T8E-1 1.40 | 1.42E-1 1.12 | 1.25
V-F| 5" 3.91E-1 5. 09E-1 1.30 | 4.07E-1 1.04 | 1.25
8" 2.12E-1 2.7T2E-1 1.28 | 2.18E-1 1.03 | 125
10" | 9.76E-2 1.24E-1 1.27 | 1.00E-1 1.02 | 1.24
Bare | 8.53E-3 5. 39E-3 0.63 | 4.37E-3 0.51 | 1.23
Cd | 3.49E-3 3.91E-3 1.12 | 3.14E-3 0.90 | 1.25
3" | 6.33E-2 9, 84E-2 1.55 | 7.75E-1 1.22 | l.27
V-G| 5"| 1.50E-1 2.19E-1 1.46 | 1.72E-1 1.15 | 1.27
8" | 17.20E-2 9. 98E-2 1.39 | 7.85E-2 1.09 | 127
10" { 3.13E-2 4.27E-2 1.36 | 3.37E-2 1.08 | 1.27

1)3®3-4 ODIZHY
2)%3-4 DAY




#3-17

RV KRF—-E-LEE (BRHEH530cm)

- ATV -kl -~
JSDJ2 (A) JSSTDL (B)
&% | B.B. | JUETE (E) B/A
FHEMEC) | C/E | FEIEC) | C/E
Bare | 5.98E+0 5. 06E+0 0.385 6. 03E+0 1.16 1.19
Cd 2. 92E+D 3. 17E+0 1.09 3.42E+0 1.36 1.08
3" | 3.44F+1 4.25E+1 1.24 4.60E+] 1.57 1.08
V-A 5" | b5.B1E+1 6.48E+] 1.16 7.12E+1 1.50 1.10
8" | 2.12E+1 2.35E+1 1.11 2.63E+1 1.48 1.12
10" | 8.24E+0 9. 36E+0 1.14 1. 06E+0 1.53 1.13
Bare | 1.09E-2 2.96E-3 2.72 3. T9E-3 0.42 1.28
Cd 4.32E-3 2.90E-3 0. 67 3.69E-3 1.03 1.27
3" | 1.99E-1 2.43E-1 1.22 3.37E-1 2.05 1.39
V-E 5" | 9.02E-1 9.98E+0 1.11 1. 40E+0 1.86 1.39
8" | 5.93E-1 6.47E-1 1.09 8. 98E-1 1.80 1.39
10" | 2.98E-1 3. 22E-1 1.08 4,42E-1 1.76 1.37
Bare | 1.33E-2 4. 73E-3 0.36 6.92E-3 0.62 1.46
Cd 4.91E-3 3.71E-3 0.76 5.02E-3 1,24 1.35
3" | 1.27E-1 1.42E-1 1.12 1.98E-1 1.94 1.39
V-F 5" | 3.91E-1 4.07E-1 1.04 5. 7T2E-1 1.82 1.41
8" | 2.12E-1 2.18E-1 1.03 3.07E-1 1.80 1.41
10" | 9.76E-2 1. 00E-1 1.02 1. 40E-1 .77 1.40
Bare | 8.53E-3 4.37E-3 0.51 6.62E-3 0.78 1.51
Cd 3. 49E-3 3. 14E-3 0.90 4.36E-3 1.25 1.39
3" | 6.33E-2 7. 75E-2 1.22 1.09E-1 1.72 1.41
V-G 5" | 1.50E-1 1.72E-1 1.15 2.43E-1 1.62 1.43
8" | 7.20E-2 7.85E-2 1.09 1.12E-1 1.56 1.43
10" | 3.13E-2 3.37E-2 1.08 4.78E-2 1.53 1.42
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sRidF 3 (n/min/cm?2)
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RF3 (n/min/cm2)

chiF 3 (n/min/cm2/ A u)
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10" | 5.04E+1 5. 24E+1 1.04 | 6.54E+1 1.30 | 1.25
3" | 4.76E+0 4, 38E+0 0.92 | 5.55E+0 1.17 | 1.27
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5" | 7.25E+1 6.91E+1| 0.78 8.80E+1 | 1.00 | 7.62E+1| 0.87 | 0.91 | 9.30E+1| 1.06 | 7.35E+1| 0.84
8" | 7.03E+1 7.15E+1| 0.80 | 8.98E+1| 1.00 | 7.87E+1| 0.88 | 0.91 | 9.62E+1] 1.07 | 7.48E+1| 0.83
10" | 5.04E+1 5.24E+1 | 0.80 6.54E+1] 1.00 | 5.76E+1} 0.88 | 0.91 | 7.05E+1| 1.08 | 5.44F+1| 0.83
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Z . 3.9735E-1 3.5309E-1 4.2777E-1 2.2678E+0
2 21->21 | 2.9552E-1 2.8052E-1 4.2536E+0 2.2514E+0
X 20->2: (| 1.5647E-2 1.5572E-2 1.0886E+0 1.1137E+0
Zi1s->z1| 0.0 0.0 3.5140E-1 3.5464E-1
Zis->21] 0.0 0.0 1.0053E-1 1.0049E-1
Z17->211 0.0 0.0 2.8814E-2 2.8251E-2
% 1s->21 | 5.9155E-17 | 6.1618E-17 | 8,2614E-3 7.5968E-3
Xage>21] 0.0 0.0 2.6214E-3 1.9321E-3
2 14->2:1 0.0 0.0 9.6119E-4 2,8239E-4
2 13-521| 0.0 0.0 3.5332E-4 0.0
Zi12->211 0.0 0.0 1.2591E-4 0.0
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Fe-1  RESEEREEEEROET & NERE OWE

Table 1. Configurations and measurements for the attenuation
experiment set of the JASPER program

CTPR ORNL/LMR/AC-86/54 0]

MEASUREHENTS
. Ben]amin, BB :1:] INS B8
CONF JGURATION HEZ1Z & BB Traverse __ Centerline Centerline
1. Spectrum Modifier (SM-1)
(A) s4+1 (10cm Fe + %om AL + 2.5cm baral + 2 blanket slabs) X X a,b,c eb,c
11, Stainless Steel and B;C (Loop type ref.)
Ao SH-1 + 1.3em AL #+ 15em $S X a,b
B.  + 1.3em Al + 15cm B,C + 2.54cm §5° ab
c. + 1.3cm Al + 150m B,C 5,b
® + 1.3cm Al + 15em B8 X X a,b a,b
E. + 3Q.5cm Na ' X “AB
111, Stainless Steel and 8;C (USA Hodel)
A. SH-1 + 10cm S5 X s,b
S-1 + 10cm S5 + Sem B,C X a,b
C. SH-1 + 20em S5 X a,b
D. SH-1 + 20cm SS + Scm 8;c a,b
SH-1 + 20cm 55 + 10cm B,C X a,b
1V, Graphite ard B,C (Tank type ref.}
A. SH-1 + 1.3cm AL + 15¢m S5
+ 1.3em AL + 10cm € + Scm 5§ : X a,b
B. + 1. 3em AL + 10em € + Sem SS e,b
(& + 1.3cm AL + 15cm B,C + 2.5cm S§ X X a,b,c 8,b,c
D. + 2.5cm Al + 5cm SS . a, ¢
- L+ 13cm AL + 10am € + Scm 85 a, €
F.  +1.3cmAl+ 10cmC + 5em S5 8, ©
G. + 1.3cn AL # 10em © + Scm §S . X a s, ¢
@ + S5em 85 a
1. + 30.5¢m Na A
J. + 30.5¢m Ha A A, €
K. + 30.5¢cm Ha A
L. + 30.5cm Ha A
+ 30.5cm Ha A A, C
V. Mear-Core+Scdium SH + 55 and B,C (I1HX shield)
$H-2 (10cm Fe + 9cm Al + 2.5cm Boral + 183cm Ha) X A, O A, D
B. $H-2 + Sem 88 be A D
C. SH-2 + Scm S5 + 30.5em Ha A, D
() sH-2 + Sem 55 + b1cm Ha X A0 A D
E. SH-2 + Scm B,C + 5am SS A, D
F. S4-2 + 5cm B8,C + 5em S5 + 30.5om Ha A, D
() s8-2 + Sem 5,C + 5om S5 + Slen Ha X A, D A, D
H. SH-2 + 10cm B,C + Scm SS A, D
1. 5K-2 + 10cm B;C + Scm §5 + 30.5¢m Ha A, D
SH-2 + 10em B,C + 5cm 55 + £lem Ha X A, D A, O
VI, S5 and Graphite (Graphite benchmark)
A. SH-1 + 1.3cm Al + 15cm 55 + 10em € X X AB A8
B. SM+1 + 1.3em Al + 15em SS + 20em C X A,B
G. SH-1 + 1,3cm Al + 15cm 55 + 30em € A,B
D. SH-1 + 1.3cm Al + 15em S5 + 41em © X A,B A8
E. $H-1 + 1.3cm Al + 15cm 55 + Slem £ A.B
(F) su-1 + 3.3cm AL + 15cm 55 + lem € X X AB A8
vil. 55 and B,C (Locp type alternate)}
A. S1-1 + 1.3cm AL + 15em §S
+ 1.3cm AL + 15em 55 X a,b
8. + 1.3cm Al + 15em S§ X a,b
+ 1.3cm AL + 15om 8;C + 2.5cm §S X ab a,b
0. + 30.5em Na A,B

"
Nominal dimensions

. Benfamin, WE-213 & BR: Spectrometer measurements on beeam centerline as close os feasible ond 3, 5, 10-in
Bonner balls at same location.
88 _Traverse: 5-1n Bonner ball In horfzontal traverse, 30cm behind mockup.
88 Centerline: 3, 5, 8, 10-in Bonner balls on beam centertine; & - 30cm, b - 304.8cm, ¢ + 457.2am,
d - 501.3cm behind mockup. A, B, G, D seme as a, b, ¢, d plus bare and Cd-covered BFyx.
INE B8 Centerlines: Same as sbove using Japanese TNS JHe counter system.

* conflgurations which begin with a + fnclude all previous Lines up to and including the last (fne not
beginning uith +. —62—
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V¥ I 48em#EHEFRAT L+ 0 @ O O O O
V[ I +20emdEHBE 7271 F A O @ O O O O O

HEEE 1 0.635cmb = v v 7 K ¥ YEHESA., 7B H> 5 1.6cm
2 CR-39% v 7, FR%EM (+BEXMUANCHET— FEL)
3 K F— K- 1(3”,67,8",10",12"), FRHEFHI0cmB & IRLHLA S
304.8em
4 Fko vy sKy », K%REH30em
5 5" — R — WEFESA, ER1EH30em
6 NE213, Xy P ¥ I Y ANRS buA— %, KR%5548.5cm
7 3,587,107 K+ — K— N, EHRH%EF43.5cm

*  ERERIIEERREESZND, BITIEREL 2 2.
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Measurements*
Configuration Spectra Bonner Ball Hornyak
& BB Centerline Traverse Button

I. Spectrum Modifier (SM-1)
@ 10cm Fe + 9cm AL + 2.5cm boral + X X X
20cm Radial Blanket

I, Homogeneous Shield Mockup { IUHE{FHR )

(A) SM-1 + (7) BAC Homog. Type Assemblies X X X X
(B) SM-1 + (7) SS llomog. Type Assemblies X X X X
II. Central Blockage Shield Mockup (Hu(EfEIZEIRTR)

@ SM-1 + (6) B4C Homog. Type Assemblies X X X
Around (1) B4C Central Blockage Assembly

SM-1 + (7) B4C Central Blockage Type X X X
Assemblies

© SM-1 + (6) SS lomog.Type Assemblies X X X
Around (1) SS Central Blockage Assembly

(@) SM-1 + (7) SS Central Blockage Type X X X
Assemblies

E. SM-1 + 20cm Gas Plenum + (7) BAC Central X X X

Blockage Type Assemblies

IV. Rod Bundle Shield Mockup (owFNyKl {#5%)

@ SM-1 + (6) BAC Homog.Type Assemblies ' X X X
Around (1) B4C Rod Bundle Type Assembly
(B) SM-1 + (6) SS Homog. Type Assemblies X X X

Around (1} SS Rod Bundle Type Assembly

V. Central Sodium Channel Shield Mockup (fh(Natviil (A%
@ SM-1+ (6) BAC Homog. Type Assemblies X X X
Around (1) B4C Central Sodium Channel
Type Assembly
SM-1 + {6) SS Homog. Type Assemlies ' X X X
Assemblies Around (1) SS Central
Sodium Channel Type Assembly

® Spectra & BB: NE-213/Benjamin spectrometer measurements on beam centerline as close as feasible

and 3-, 5-, and 10-in Bonner balls at same location.

BB Centerline: 3-, 4-, 5-, 8-, 10-, and 12-in. Bonner ball measurements on centerline at 30 ¢m and
at 156 cm,

BB Traverse: 3-, 5-, and 8-in. Bonner ball traverses at 30 cm behind the shield mockups.

Hornyak button: Hornyak button (0.25-in-diameter) traverse as close as feasible behind shield mockup.



F2-4 I VS EZRIARTR

1 R (AAT PIEFL 7 74Y)

A SMO (10Fe+9A1+2. 5boral)
B SM1 (i0Fe+9A1+2, 5boral+ 20Blanket)
C SM2 (i10Fe+9A1+2, Shoral+ 180Na)

IR (EESA I VSHR, BAREER)

SM1+156S+10C+ 58

EM1+155+10C+ 68+10C+58

SMI1+I15S+10C+ 55 +10C+58 +thickl VS
SM1+158+10C+ 58 +10C+58 +helerI VS
SM1+168+10C+ 55+10C+58 +homog! VS
SM1+155+4+10C+ 585 +10C+55+ 5B

SM1+158+10C+ 55 +10C+58+ 5B +thickI VS
SM1+165+10C+ 58 +10C+55+15B

SMI+156+10C+ 58 +10C+55 +15B +thick [ VS
SM1+I55+10C+ 58 +10C+58+15B+heterI VS
SM1+155+10C+ 55+10C+55+15B+homogI V S
SMI+I1554+10C+ 58 +10C+58 +15B +BLANKET
SMI+155+15B+15B+15B
SM1I+1565+15B+15B+15B +thickI V3
SMI+168+15B+15B+15B +heter{ V §

SMI+158+10C+ 58 +10C+55-+15B +thickI1 VS +58 +20B
SM1+168+10C+ 58 +10C+5S +15B +thickl VS+558S+10C+58+10C+58 +10C+58S

©vOo@ErP-Or@umuvQw»

I RRUFLER T VSR, REREER)

SM2+heterI VS

SM2-+homogI VS

S M 2 -BLANKET

SM2-+homog Il VS +58B
SM2+5B+homog] VS

SM2+homog I VS +void+2.55+5B +2.5A

n@o a@»

2L, S=XAFrUAREE thick I VS =B BIVS Ltk
C=Rsitk homog 1 V S =7\ E BIIVS{tai{k
B =BaC {t#{k heter I V S =3B RITVS Lk tk
A=TNVE =g Wk

BUADBALIE om
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Measurements
Configuration Spectra Bonner Ball Sodium
% BB Centerline Traverse Foils

1. Spectrum Modifiers :
(®) sM-3 (228.6cm Na) x

P x X

V. IHX Mockup (No shield)

A SM-3 X

B SM-3 + 30.5cm Na X

C SM-3 + 6lcm Na 4

D SM-3 + %lcm Na X

(E) SM-3 + 122cm Na X X
VI. IHX Mockup (Front shield only)

A SM-3 + 13.05cm B4C x

‘B SM-3 + 13.05cm B4C 4+ 30.5cm Na X

C SM-3 + 13.05cm B.C + 6lcm Na X

D SM-3 4 13.05cm Bs4C + 9lcm Na b4

(E) SM-3 + 13.05cm B.C + 122cm  Na X X
VI. IHX Mockup (Front & Partial side shields)

A SM-3 X

B SM-3 4 13.05cm B4C X

C SM-3 + 13.05m B«C + 30.5cm Na X

D SM-3 + 13.050cm B«C + 6&lcm Na X

E SM-3 + 13.05cm B.C + 9lcm Na X

(F) SM-3 + 13.05cm B.C + 122cm  Na X x
VH. IHX Mockup (Front & Full side shields)

‘A SM-3 - X

B SM-3 + 13.05cm B.C X

C SM-3 + 13.05cm B.C + 30.5cm Na X

D SM-3 + 13.05cm B.C + 6lcm Na X

E SM-3 + 13.05em B.C + 9lcm Na X

(P SM-3 + 13.05cm B.C + 122cm  Na X X
IX. IHX Mockup (Front with window & Full side shielded)

A SM-3 4+ 13.05cm B.C X

B SM-3 + 13.05cm B.C + 30.5¢cm Na X

C SM-3 + 13.05cm B4C + 6lcm Na X

D SM-3 + 13.05cm B«C -+ 9lcm Na X

® SM-3 + 13.05cm B.C + 122cm  Na X X
X. IHX Mockup (Partial front & Full side shielded)

A SM-3 + 13.5 em DB.C/AL X

B SM-3 + 13.5 cm B.C/A1 + 30.5cm Na X

C SM-3 + 13.5 em B.C/AL + 6lcm Na X

D SM-3 4 -13.5 em B.C/A1L + 91cm Na X

® SM-3 + 13.5 cm B.C/AL + 122em  Na X X X

Spectra & BB : NE-213/Benjamin. 3-. 5-. 10-in BB

BB Centerline : bare, Cd-covered, 3-, 5-, 8-, 10-in BB at 30cm & 150cm

BB Traverse : 5-in BB at 30cm (I-B), Cd-covered. 3-, 5-, 10-in BB at 30cm(X-E)
Sodium Foils : Capsules of Na:C0a. between Na slabs
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#2-7

L Spestrum Modifier + RRS Mockup

NI SsEBkE

A SM (10 cm Fe + 9 cm Al + 2.5 &m boral + 20 cm radial blanket) + :3 ILA + 30 em void + 15 em B,C
: concrele o sides of modifier L Bare, Cd-covered, 3-, §-, 8, and 10-in Bonner ball measurements
1 3-, 5, 8, and 10-in Bonner ball measuremants on centerline: on centerline: . .
a 30 em behind spettrum modifier 2, 30 om behind shicld mockup
b 150 cm behind spectrum modifier (foreground and b. 150 em behind shietd mockup (forcground and background)
background} ?- 5-!r| Bonner ball harjzontal traverse in middle of void
B. LA + 13 tm Al + 15 cm 8§ + 10 cm Li Par with seven hexagonal iris 3, i;;n Bon.ncr ball horizantal traverse at 30 em behind shield mockup
L. NE 213/Benjamin spectromeler measurements an centerline as 4 W fission chamber horizontal traverse at § em in the void {barc
close as feasible behind shicld mockup and Cd'ﬁ_ﬁ"ﬂﬁ) *
2 3-, 5-, and 10-in Bonner ball measurcments on centecline at NE 213 c TLA + 30 cm void 4 15em B,C + 20 cm graphitc
location 1 Bare, Cd<overed, 3-, 5-, 8-, end 10-in Bonner ball measurements
3. “Barc, cadmium (Cd)-covered, 3-, 5-, 8-, and 10-in Bonner ball on centerline: .
measurements oo cemechine: . 30 em behind shicld mockup
2 . 30cm behind shield moskup b. 150 cm behind shield mockup (foreground and background)
b. 150 em behind shield mockup (foreground and backgraund) P ILA + 30 cm void + thick IVFS mackup
4. U™ fision chamber horizontal traverse at 30 cm behiod mockup L Bare, Cdeovered, 3., 5-, &, and 10-in Bonner ball measurcments
{bare and Cd-covered) on centedine: . )
5. 5-inBonner ball horizontal traverse at 30 cm behing shield mockup 2. 30 cm behind shicld mockup
h.- 150 em behind shield mockup (foreground and backpround)
L RRS + Axial Shicld 2 Sein Bonr_acr ball'hnrimnlal traverse &t 30 em behind shield mockup
A. SM + 13 em Al + 15 cm S5 plus axial shicld with Aluminum hexaganal E 11A + 30 em void + thick IVFS mockup + 15 cm B,C
: cinter ded by B,C homog hexagens. Precede axial shicld L Bare, Cdcovered, 3+, 5., 8, and 10-in Bonner ball mozsurements
with 10 e lithiated paraifin covering face of SM wilh 7 hexagonal holes oncemgrling:
matching axial shield. ar  30am behind shicld mockup
1. NE 23/Benjamin spectromeler measurements on cenlerfine as b. 130 em behind shield mockap (foreground and background)
elosc a5 feasible behind shicld moekup 2 5-{n Bonner ball hnrswmal traverse in middle of void
Z 3. 5. and 10-in Bonner ball measurements on centecline at NE 213 3 2;in Bonner ball horizontal traversc at 30 em behind shicld mockup
location U lission ¢hamber horizontal traverse at $ £m in the vaid {bare
3. Bare, Cd-covered, 3-, 5+, 8-, 2nd 10-in Bonner ball ments and Cd'cP"md)
o et ' measure F. ILA + 30 cm vold + thick IVFS + 15 em B,C + 20 em graphite
= 30 ¢m behind shisld mockup L. 34548, and 10-in Bonner ball m on centerll
b. 150 cm behind shield mockup (foreground and background) & 30 cm behind shield mockup
4 U™ fission chamber horizontal traverse al 30 cm behind moekup - 150 em behind shickd mockup (fareground and background)
(bare and Cd-covered)
5. S5-in Bonnet ball horizontal traverse at 30 em behind shicld mockup
NISER AEHEE—E
= 14 28 [2¢ | 20 | @) | 2F
Bonner ball
{7 0en b o O O O o} O O O
REA150en P E G O O Q 0] o] O o]
LR 0em EER FF/5—R (5in) o O @ O O
HERpEM EHE F3/5~2 (5in) O 8]
NE213/Benjamin
HREA POELE O o}
#Ri&X Pt (Bonner Ball) o] o]
U-235 fission chamber .
R T EHE FS/=2R 0] @]
HRPEY BHEFS/5-2 0 @]




#2-8 BRI SRR THE

Measurements
Configuration Spectra Bonner Ball
& BB Centerline Traverse
I. Spectrum Modifiers
A SM-1(10cmFe+9cmAl+2, ScmBoral+20cmRadial X X
' Blanket)
II. SM-1 + Zirconium
A SM-1 + 1.3cmAl + 15cmSS X
B SM-1+ 1.3cmAl + 15cmSS + ScmPolyethylene b4 X X
(© SM-1 + 1.3cmAL + 15cmSS + ScmPolyethylene
.+ bem Zirconium o b4 X X
D SM-1 + 1.3cmAl + 15cmSS + 5cmPolyethylene
+ Bem Zirconium + 15cmB.C b4 X X
Il. SM-1 + Polyethylene
A SM-1 + 10cmPolyethylene X X
SM-1 + 10cmPolyethylene + ScmPolyethylene X X X
C SM-1 + 10cmPolyethylene + ScmPolyethylene b4 X P

+ 15emB4C ‘

Spectra & BB : NE-213/Benjamin, 3-,5-,10-in BB
BB centerline : 3-,5-,8-,10-in BB at 30cm & 150cm
BB Traverse : 3-,5-,8-in BB



#2-8

TTASPERXEBEN REBLBUY >3 XBRRITCHE MR

Analysis Mtg I m VI il VI X BT
B €)7. N % iy Qi LEEEHHIE (I1@D: BE K7r-rhEBEFD
(IV®: R IVEEERT)
HATLF A PHERR ® II £ BRT
T R @~D2HEHR | O~QFERE | ©B.LvFAyEN | @ MORSERT | ONEREES
i NaFesdh | #1. KR wf | SEMBRGH HY AR - [I-Efx
0% DORT K7kl MORSEfEAT DORT ubEZE | B2 . O-BR:
IVS O~Mix% I @~@HFR 1 OFRIEN | OFRI DRERESF
(M) +I-PEEL DORT
2N a 8L O~® OBRVL-VI | @hRI - VI-E
®BRI - V~X MORSE &4 TORT &4
X03 DORT | @&%%X TORT
¥ru/ ©@£{&% DORT | D1 e ®Snsr FEERET
AbY=-3IvY (IO-BH B&) HEL - snrsi | RRI-B.-C
NIS O~D=HR
SrERA g BO~@z&ER |©ryv:EEE | OBRESEXEHF
DORT RHARI-C, I-B

O 2 HSHBREECOEHELTT.

FIH 2 — FEEEEO 20 O1EDOT3. 5iFtT




#2-10

JASPERERBWANT - EHENSERERER

KBEE

#® %

B E ¥ H

BEA R

—
|
>

JASPERSEER DIF P LR RIS IE AR MEF 47747 SM-1
EB%RO C/EEOHMRLICER

BRI -EICLERNazTT 1B, AWM ZDHlEr -y By

MI-E& B.CEERIO SUSEMSRS
B

MM BOHEIET-7 BE
HIEEE (L8R, B.CATT) LR (5/@Naty) & bRy E
BEER

SEREE OIMIMAT 177472, AWM ZORET -y BE

}Eﬁﬁiﬁﬁ B4CJ§EJ0§§5ﬁ& )Zaﬂ?’ﬂ*i? Mo FEOHET-) EE
.5, 10cm

BiRER. WM FOHET-) BE

|
Qlhm|luntyr | S| mw | o

WEFERVI-DITEERNars/ 1@, MW ZojiliEr-) 8g

HATF A

HlS| 3| <<<<|222 |88 |4

BIFOEES ik (1~10) ORFERH

B R

;!
iﬁ

ERI-EZERS . 2%
(BSEERII NS SRR )

IVS

thick IVS -Z, IVS FHi® B.CBOEXBRI2A
C.G,LKN I "94eAFMESEERICHES

homog s, I-Ik DB & D BB OBNOE AT

HE || lgg

mew | R | 2-=00

KE{E%, homog IVS ¥-%, IVS FHID BLBOEXHSELS

2N afigtt

o}
W

VA~ XN-ADBHFER. NaGHrBRAEESR
V-E. VI-E, VI-F, VI-F, X-E. X-E. MEIZJH0 1-B

Fyvs
AbY =

!

Iy

v

HHEg
Ll

BN ABF  no slit -
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F2-11 ¥ % ¥ - % ®H H

IHNo| B #h H® H ¥ — % IH H
1 | BRI BRI EBER ANISN
1 R JCL & BAHIABASIFT ~# (unit 5 )
(2.3 THOBEHH) EEET ~ > ' {(unit 14)
2 | 2 Wi DOT3.5
JCOL & RAAAATIT — % (unit 5 )
BRRET -4 (unit NBSO)
W — 2 (unit NLIB)
DORT
JCL & ZEBRAAATNT —» (unit § )
ESRET -5 {unit ntbsi)
MEHET— 5 (unit ntsig)
3 | 3R MORSE
JCL & BRAAH AT —# (unit 5 )
DOMINORR#E 7 — % (unit 15)
& Bl T -4

DOT3.5 IENo2 lo#d 2
DOMINO JCL & AHFT -2

WERET — % (unit IXTAPE)
& fERAR 7 — %
XCHEKR JCL & HRARAAANF—%
BERT — &
TORT
JCL & HAIAHATIFT —~F (unit 5 )
ESRET -2 {unit ntbsi)
& ERABAT -~
DORT, VISA, DOTTOR etc FHE T — %
Wi — & (unit ntsig)
4 | RF—R-NIEEBLY HE2. 3 O TEEHNOBAIARE
ANRZ M EHE
2 PTG RRAR

HB 1 ¥ T257-2

SPACETRAN £&
JCL & HARABAIT — 5

5 | ok SN - BRECHBLLETF -5
temporary code DEFEILFD source
program&{E L ST

¥ AR PNHIESLREINTWAERTIE, ARSI MVEIEMNEBEOB BIGEA#@IT T2
1HDOT ~ 7By, (FROBBIGHFHEHRL I, XS TEMDIBENHD)



R-12 BWANT-IBHENBERBREROT — 2 EEL
EETEH B % ¥ — S MRS R
B I-A KHI
#1
I-D PNC (84K) a— REMEWMEIh T
WMEZRIZDOTS. SEENT
M-B.E MH I <FBEC>**
IV-CCH M| == <NAIG> &2
IR 86 R RER
V-AD.6.J| HEC BRATEREE ST C/EE%E0EL
TRk 3 5., (BRET
VI-F KHI NEORTEELRZERL 20
B L)
VI-C MH I <MAPI>
HATUF A m MRI
Bl IR I-AB PNC (F2A)
I-A HEC MORSE
MM-AB.C.D| KHI DOT, MORSE (IT-B. D)
IV-A.B HEC DOT, MORSE
V-A.B MR I DORT
1VS I-¢.6.XKN| HEC
0-1 PNC
M-B.E HEC DORT
2N a BEHE V-E PNC
VI-E KHI DOT. MORSE, TORT
VI—-F KHI
VI—-F KHI DOT, MORSE
X—E KHI
X-E MR I TORT
¥yu/ II-A,B.D
AkY=3v I-A }MRI DORT
I-A.B.F
NIS I-B PNC&HEC
T-—-A PNC&HEC
I-E PNC
SR I-C PNC DORT
I-B PNC (DOT3.5 E)

*  (RIRGCIENE (BUERL2254T. RPICHRD)
PNC (Bi/7fPRRiBRssses) - 5
HEC (Biixvv=p)v2) : %@

KHI (JiiETE) :MH
MR1 (=) : |
MHI (SFETH) ! R

HZ
o < >N REREBRFOEYYE




FR3-1(1/3)  EARHEREERART
%% 74 721 RO BRREE DT R =
R®E7A0 Lorring
I-A 1A ANISN AJTF-5 ANB2J1A1 JASP. DATA (AN62JIAL) V' | 1 JoTHRREHE
GIP AFF-4 GIP21J1A JASP. DATA (GIP21J14) =TI o g T v ]
DOT ABF-3 DI62J1AL JASP. DATA (DT62J1A1) 2 RCEHE
DOTV AFI7-3  DR62J1AL JASP. DATA (DR62J1A1) 2UTHRGTE. #MF (R M-F-MDERH
SPACETRAN | AS57-¥  SPACEIA JASPF. DATA (SPACE1A) ® |  #F-#-MiS&EH
I-A 24 ANISN ATF-5 AN62J2A1 JASP. DATA (AN62J2A1) 1 RTTHERET
GIP AFIF- GIP21J2A JASP. DATA (GIP21J24) W RFERE 2 BT A 2
DOT AFIF-y  DI62J2A1 JASP. DATA (DT62J2A1) 2UGTEHE (63 [ -DR OiEbasiE /1)
I-p 2D ANISN A~y N | —————— L iRTehiEt Rt
GIP A4 GIP212D | —————— B TR A BT R 2R
DOT AJF-% Db | —————— 2UTTHEE R, RRVI-FOIRGIRIE
SNCONV AFiF-5 sND | e ——— 3R 1 -DDODOT DNBFTODZEREEE 425

1).2) #y¥ayID : POFIPA2



#3-1(2/3)  BTEREIERAR

% TAE 74 D BT R OT R a7
{F7740E LD

1-B 3B ANISN A5 ANIBB | —————— 1 IRSTHERIETEL

DoT AJ¥-5 DB | mmm——— 2Tt

DOTV A5 ooy | e 2 RTTHGETEL MR #-f-uDEEH
m-c 3C ANISN APy ae | —————— 1 Yo R

DOT ASF-5 D¢ | —————— 2T (RTRII-ER IEssaE 17)
I-E 3E ANISN ASF-y ANIE [ —————— L RTTHER R E

DOT A7y DE . | mme———— 2T

DOTV AhF-4 DBEY | —————— 2Rt R, MR, $-F-UREEH




R3-1(3/3) BT
% 7%, 74 D B AR B OF 0 NE
77740 L7740

V-A 5A ANISN AJFF-5 ANBA | e e——— 1 RSCHERIR T

DOT M-y DIsA | m—m————— 2 RyEat L, BRRV-G DRRHRIE )
V-G 5G ANISN M-y A [ ——————— 1 GTHERIRTEL

0T AJF-4 M6 | ——————— 2R ((BRV-A H50EEEEHE)
VI-A BA ANISN AJF-5  AN62J6AL JASP. DATA (AN62J6A1) © | 1 JOTHBMETE

GIP AJF-4  GIP21J6A JASP. DATA (GIP21J6A) IR R A & B R T 2R

DOT AJIF-5 DI62J6A2 JASP. DATA (DT62J6A2) 2 YOTHTREIEL R VI-FOBRGRRL
VI-F 6F ANISN AJIF-  ANG2JGFX JASP. DATA (AN62J6FX) 1 RO

GIP AJ7-y GIPBSFX JASP. DATA (GIPBGFX) YRR A B AT 2

DOT AJI7-5  DI62J6FX JASP. DATA {DT62.J6FX) 2UGTRHE (R VI-AD SO

DOTV AF37-¥  DR62J6FX JASP. DATA (DR62J6FX) 2UCTHRRETEL, MF 5% #-F-MGEEE

SPACETRAN | AJ57-¥  SPACEGFX JASPF. DATA (SPACE6FX) # |  #-#-MIEEFEH

1}.2) tyvavID : POF1PA2



R3-2(1/4)  BiCAIEHEEEARET
|
E% VL2 7 D B E D7 ) N
{72408 Eo770
BT COM ANISN JCL ANISNW JSPAXT. CNTL (ANTSNW) © 1 RoTHEREr R
iE AJIF-7 ANBACHO JSPAXI. DATA (ANBACHO) 2 | B.C 39E
ANSUSHO (ANSUSHD) SUS 18
ANHTB4C (ANHTBAC) B.C JEHE
ANHTSUS (ANHTSUS) SUS FRATE
ANHTAL {ANHTAL) AL JEYE
GIP JCL GIP JSPAXI. CNTL (GIP) BRI A BT C 2
M=% GPBACHO JSPAXI. DATA (GPB4CHO) B.C I9E
GPSUSHO (GPSUSHO) SUS 47E
GPHTB4C (GPHTBAC) B.C FRHE
GPHISUS (GPHTSUS) SUS FEE
GPHTAL (GPHTAL) AL 3EE
I-A 2A GIPMIX JOLRASIF-5  GPMX2A JSPAXT. CNTL (GPMK2A) o U T G kg BT |
DOT JCL DOT35 JSPAXI. CNTL (DOT35) 20EE, RRIM-A. M-BoiEksisyE
AJI-4  DI24 JSPAXI. DATA (DT24)
I-B 2B GIPMIX JOL&ASIF-7 GPMX2B |  JSPAXI. CNTL (GPMX2B) =R T VT G g L (W
DOT JCL DOT35 JSPAXI. CNTL (DOT35) 2RTETE. RRIN-C, M-DOikksiE H
A7 DI2B JSPAXI. DATA (DT2B)

1).2) +ty¥ayID : POF1PA2




R-202/4) WUGRGERSSMRN
% 1194, 114 PID BRA RIS B DT 0 R
{RET 70 Lror24044
M-A 3A GIPMIX JCL&A 377 GPMX3BAC | JSPAXL. CNTL (GPMX3B4C) ! | 4B & BETR IR 3
pOT JCL DOT35 JSPAXI. ONTL (DOT35) 2T
AJF-% DI%A JSPAXT. DATA (DT34) 2
DOTV JCL DOT35VD JSPAXI. CNTL (DOT35VD) 2T L. ME 6%
AFF-y  DIVD3A JSPAXT. DATA (DTVD24) -
DTVDH3AX (DTVDH2AX) | #vwoiidvi B ey
SPACETRAN | JCL SPCTRN JSPAXI. CNTL (SPCTRN)
AHF-4 SPT3A JSPAXI. DATA (SPT3A) F-F-MEEEER WA
I-B 3B GIPMIX JeL GPMX3B4C JSPAXT. CNTL (GPMX3B4C) UIERETER A BT R e, W)
DOT JCL DOT35 JSPAXT. CNTL (DOT35) 2REE
AF;F-y DT3B JSPAXT. DATA (DT3B)
DOTV JCL DOT35VD JSPAXT. CNTL (DOT35VD) 2 IRTTHESETE, #MF %
AH7-»  DIVD3B JSPAXT. DATA (DTVD24A) F-F-NDEE
DIVDH3BX (DIVDE2AX) | $woifdyidyad
SPACETRAN | JCL SPCTRN JSPAXT. CNTL (SPCTRN) FF-R-MEBHER RN
AJ1F-y SPT3B JSPAXI. DATA (SPT3B)

1).2) +tyvavID : POF1PA2




#3-2(3/4)  EHAERCEERRAN
7. T 73 RO BB DT 1) HE
' {REI 7 DI
l-B 3B GIXMWK JCLEAFI7-7 GIXMAX JSPAXT. CNTL (GIXMWX) ¥ BRI A M BT R o e, )
XCHKER JCL XCHKER JSPAXT. CNTL (XCHEKR) IR IEMTE R AMORSE A RN
AFIF-5  XCK3BAC JSPAXT. DATA (XCK3B4C) 2
NBFTDOM JCL&AFIF-% NBFTDOM JASP94. CNTL (NBFTDOM) DOT NBFT774)% DOMINO A B ZEH#A
DOMING JCL DOMINO JASP94. CNTL (DOMIND) MORSE AR R
A% DOM3BZ JASP94. DATA {DOM3BZ) ¢
MORSE JCL MOSCG JASP94. CNTL (MOSCG) 3WTEYTFANTHE
AFF-%  MS3BHEZR JASP34. CNTL (MS3BHE2R) Fr-F-MESEH
MS3BHONZ (MS3BHONZ) e I Tve d = Myt
m-¢ 3¢ GIPMIX JCL GPMX3SUS JSPAXT. CNTL (GPMX3SUS) BRI R A BT R, )
DOT JCL DOT35 JSPAXI. GNTL (DOT35) 2 Tt
A4 DT3C JSPAXI. DATA (DT3C)
DOTV JCL DOT35VD JSPAXI. CNTL (DOT35VD) 2KTTEGETE. #ME F%
AJF-2  DIVDIC JSPAXI. DATA (DTVD2B) F-EucEEE
DTVDH3CX (DTVDH2BX) e E
SPACETRAN | JCL SPCTRN JSPAXI. CNTL (SPCTRN) FF-F- MBI -A
AFIF-3 SPTSC JSPAXI. DATA (SPT3C)

1).2) +tyyavID : POFIPA2
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F3-204/4) EARLEEEEERARAT
% THFE 73 RO ARSI R DT 1A A
{BfE77410 8 +orring
I-D 3D GIPMIX JCL& A F77-% GPMX3SUS | JSPAXI.CNTL (GPMX3SUS) ! | ‘rEikisdmst+RHAIamaRc . W)
DOT JCL DOT35 JSPAXT. CNTL (DOT35) 2T
AFJF-4 DI JSPAXT. DATA (DT3D) @
DOTV JCL DOT35VD JSPAXT. CNTL (DOT35VD) QUTTEEETE, #MF %R
AJF-4 DIVD3D JSPAXT. DATA (DTVD2B) M-E-VSEEY (iMsReIEE)
DTVDH3DX (DTVDH2BYX) v nEREE (isfhe HE)
SPACETRAN | JCL SPCTRN JSPAXI. CNTL (SPCTRN) SF-F-MEER M N-A
AJi7-%  SPT3D JSPAXT. CNTL (SPT3D)
GIXMWX JCLEATT7-% GIXMWX JSPAXT. CNTL (GIXMWX) L 2V T R i RN AL < R
XCHKER JoL XCHKER JSPAXI. CNTL (XCHKER) MY RIFETIERAMORSE A NI 2
AFI7-%  XCK3SUS JASP94, CNTL (XCK3SUS) *
NBFTDOM JCL& A F77-5 NBFTDOM | JASP94, CNTL (NBFTDOM) DOT ONBFT774)i%DOMINOA F7HE {225
DOMING JCL DOMINO JASP94. CNTL (DOMINO) MORSE AJFARTRICZE
AJIF-¥  DOM3DZ JASP94. DATA (DOM3DZ) *!
MORSE JCL MOSCG JASP94. CNTL (MOSCG) 3T EVTFHLOHE
AJI7-%  MS3DHE2 JASP94. CNTL2 (MS3DHEZ2) ® | #-F-MoEEH
MS3DHO1 (MS3DHO1) TevinEal
MS3DHO2 (MS3DHO2)
MS3DHO3 (MS3DHO3)
1).2) +y¥ayID : POF1PA2
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#3-3(1/6) I H XSEERfRHR
7. 7458, 744 RO B AR R DT AE
{RIE7710 M0oy2lzA
VI-E 6E ANISN JCL ANISNW JASP92. CNTL (ANISNW) 1 1 RcHER R
AF7-¥  ANIFIGE JASP92. DATA (ANIFIGE) 2
GIP JCL GIP JASP92. CNTL (GIP) R RN BRI
AJi7-%  GPFIGE JASP92. DATA (GPFIGE)
GIPMIX JCL&AST7-% GIXMIXGE |  JASP92. CNTL (GIXMIXGE) et Y (N DYl
DOT1 JCL DOT35 JASP92. CNTL (DOT35) 2UGCEHE (M), R VI-EFOESEEN
AJIF-7  DISMFG6EZ | JASP92.DATA2 (DTSMFBE2) ® | DOT JEksiSiEr
DTSMF6E3 (DTSMF6E3) MORSE #Ekoimisins 7
DOT2 JCL DOT35 JASP92. CNTL (DOT35) 2RTEE ((BRVI-E)
AJ7-? DIFI6E2 JASP92. DATA2 (DTFIGE2)
DOTPLOT JOL DOTPLOT JASP92. CNTL (DOTPLOT) ﬁféﬁ—mmﬁeggaaj
AJI7-%»  PLIDFIGE JASP92. DATAZ (PLTDFIGE)

1).2).3) *vyayID : POF1PA2




X3-3(2/6) 1 H XZEREER
=% Vg2 73 RO BRI B DTN HE
277400 +rorring
VI-E 6F MATGIP JCL& ATT7-4 GIXMWI masss.cML(GIxmwz) n BRI A W TR R 2
XCHEKR JCL XCHEKR MORS93. CNTL (XCHEKR) YrEFIENTE A MORSE AT TEREcZs
A9 XCKFISE MORS93. DATA (XCKFIGE) 2
NBFTDOM JCLEAFF7-% NBFIDOM | MORS93. CNTL (NBFTDOM) DOT H{INBFT7-% #DOMINO A -7 %5
DOMINO JCL DOMINO MORS93. CNTL (BOMINO) MORSE FH DI
AJ7-9  DOMSE MORS93. DATA (DOMGE)
MORSE JCL MOSCGJ6 MORS93. CNTL (MOSCGJ6) 3FTEVTFANOEE
AJI3F-2  MOSGEN MORS93. DATA {MOS6EN) f-#-MnEE
MOSBENAN (MOSGENAN) iy IS
DORT ASI7-4 DORIBE | @ —————— 2RTCETE (6 -weighted)
VISA AHF-7 VISABE | 2 ———e——— &L, 72-Toh
DOTTOR AF7-4 DIRGE | @ —————— 3R RE R ERR,
TORT AFi7-% TORTE | @ @ —————— 3RTTHEFTEL (O -weighted)

1).2) +y¥asID : POF1PA2




F3-3(3/6) 1 H XEBRRT

% THlFE 74 O B ARG EE DT 1) HE
HF770E Lrorring
VI-F 7F ANISN JCL ANISNW JASP92. CNTL (ANISNW) 1 RoTHEEE A
AJIF-¥  ANIFITF JASP92. DATA (ANIFI7F) #
" GIP JCL GIP JASP92, CNTL (GIP) e ST T G 2 ST (i
AJ¥F-»  GPFITF JASP92. DATA (GPFI7F)
GIPMIX JCLEAS17-7 GIXMIXTF | JASP92. CNTL (GIXMIXTF) AR O]
DOT1 JCL DOT35 JASP32. CNTL (DOT35) 2R (SM) . (ERFRVI-FROEEES
A=y DISMFTF2 | JASP32.DATA2 (DTSMF7F2) ® | DOT #Es@yE
DOT2 JCL DOT35 JASP92. CNTL (DOT35) 2UTETE (HRRVI-F)
AJIF-%  DIFITF2 JASP92. DATA2 (DTFI7E2)
DOTPLOT JCL DOTPLOT JASP92, CNTL (DOTPLOT) M-S EE
AFI7-%  PLIDFITF JASP92. DATAZ (PLTDFI7F)

1).2).3) %y¥avID : POF1PA2




F3-3(4/6) I H X=EMERIT
17 T4 7407 HD BRI DT ) HE
g7 LD7740E
VI-F 8F ANISN JCL ANTSNW JASPS2. CNTL (ANISNW) *! 1 T ET R
AJF-9  ANIFISF JASP92. DATA (ANIFITF) # ({ERVI-FO7-7 L H5E)
GIP JCL GIP JASP92. CNTL (GIP) WA BTN 2R
AJI7-%  GPFISF JASP92. DATA (GPFI7F) (BRVI-FO7-1 & H5E)
GIPMIX JCLE&AF77-5 GIXMIXSF { JASP92. CNTL (GIXMIXSF) BHATRTER O
DOT1 JOL DOT35 JASP92. CNTL (DOT35) 2UGCHE (M. BRVI-F  oEssER
AJi-5  DISMESF2 | JASPO2.DATA2 (DTSMF8F2) ® | DOT fsksigimdisy
DOT2 JCL DOT35 JASP92. CNTL (DOT35) 2{REHE (RZRVI-F)
AFF-?  DIFISF2 JASP92. DATA2 (DTFISF2)
DOTPLOT JCL DOTPLOT JASP92. CNTL (DOTPLOT) F--MEEd
AJI7-%  PLIDFISF JASP92. DATAZ (PLTDFISF)

1).2).8) tyyavID : POF1PA2




#3-3(5/6) I H XEERERAT
[ XA T 77 AD L) AN SR Y AE
iekey o) 2a For74084
VI-F 8F MATGIP JOL&AFI7-Y GIXMWI MORS93. CNTL (GIXMWI) 1 B R R C R
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