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Preparation of a Covariance Processing System for
the Evaluated Nuclear Data File, JENDL, (II)

Kazuaki Kosako*
Naoki Yamano*

Abstract

In the Japanese Nuclear Data Committee, Japan Atomic Energy Research Institute,
the evaluation work of covariance data for the Japanese evaluated nuclear data file JENDL is
- now in progress. Preparation of a covariance processing code system is necessary for using
its evaluated covariance data. Therefore, specifications for a covariance processing system
applied to JENDL were determined, and a covariance processing code ERRORJ based on it
was produced. 6 nuclides (*°0, ®Na, Fe, *°U, **U, ®™Pu) of evaluated ovariance data for
JENDL-3.2 were processed by the ERRORJ code. The results were examined and the processing
function of ERRORJ was verified.

Work performed by Sumitomo Atomic Energy Industries, Ltd. under contract with Power
Reactor and Nuclear Fuel Development Corporation.

PNC liaison : Makoto Ishikawa, Core Physics Section, Advanced Technology Division,
O-arai Engineering Center

* Department of Nuclear Design, Sumitomo Atomic Energy Industries. Ltd.
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& D EFHDOFERFS S ROONL, TOWYFNIZBNT, EBIETDHE
LANF—DELTLHNCZOEBAROLELE /I RBIREEND & v K
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EBEE TR EFMBLRBOLRRD XS 1KET 2
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EEOT— N ERBEALTHEY, I BVEBEIE o TuAv2d Ltk
(LA F=DPEIFE G OAVNEV D, 2HRERHROFBIZF 550 T &
%) o B, WSHHE, BHEMEAMEROELB/S X — ¥ HOBEEHIIE
DizZRRaiv,
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Bt sHF5E, #oH, RtE, SEUEERRE»SOFSOME L,
LCOMP=1 (general resolved resolved subsection formats) T 7T— 525256
#’Lf_f% ORBREEIAES A TRV, b LZOERSTRASN-ZEND L5
Wi E & '3‘ Ao

232-b FESBEIBNT X%
JeHEIEEME (LRU=2) OXEOZSE . MotiHE, #EESEHEREIIRRXT
&5

=2n &
or="F b\ 1y (2.6a)
2 8 /Tal'y}
o, =28 & (2.6b)
K DA
B

= ZC, DIZFHDlevel spacing, TIHKBOLHE (ST +TAT) | T IdBE KSR
THbH, CO*FEMBTIILTORRERITA | FEEARITERL v, BER
EEBBOLANTF—KIFIE R L & LFHETRIH D (2R FD<>TH- 723
BIRDZEE) (fluctuation) LERTS) | BEFELO ERF ¥ v VEELR G & &
W2, FhiCLhRAL LS (i=f,v,n)

F%‘%zﬁ% @7
CORFEZLENGTA—FFETHFSTLIZ LICLY, STHEBLAFEOREREY
BAZENTEL, 22)LQNAROHDEVIDORESZTTH S, QDHFUIETL
A, WEHEE, EEEELNEROSER/NT X - yHOREERIIMNED2Y S
Bahiv, BHENRS A—- FEOREEETF—F 77 A NVTELLNBHEFED
BICE hESFOMERES 2RO B, 2B, H7F—5% 77/ VOIFEFHERBOL
SIS £ 58 T H 570, ERRORITIIAERAY ICBERTEI AR IC L 5 #3575 &~
DEBPVEL LD,

EFHEEXBOEFET - F IR NF—KETE W=D, E7— FDEEL LI
LRE=1#E LV %%, ERRORIILRF=2 3 FFET 5 (HT8T— ¥ OHREFIZE VIR
W) o, BT X — Y IEOHMPARIE, 1~5OEEBEOETOREMNETEETHY
ERRORI (2 Z L iZktfs LT 5 (FIHIID, GNO, GG, GF, GXDJEFR) o

JE 4B 08 SE I 00 S - EEEA & B D I/ IO TidDr. Frohner@ﬁ%a’ﬁ?) Ao M
R ”Ob\'ﬂiDr Saussure > DEFEI H$H ), 52 LEOFEEZEE - BFEMNT
AGE gmﬁﬁ%ﬂ%TﬁﬁtﬂﬁﬂﬁiéZ%ﬁ&%&Ebﬂ%o

2.3.3 ERRORJDOEHE

ERRORJIZ, BEUNIXBEETTCTROLI LI 2L IT >y FIZL BWETT 5,
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cp ../j32cov/fel tapez0

rm -f tape22

in -s ../njoy-ex/gendf.fela tape22
echo 'running errorj...'

# .

errerj_ld < input

#

echo 'terminated errorj...'
cp output out.fel

cp tape23 cvi.fel

#

rm -f exc-d/*

njoycovx_ld fel

AJI T — ¥ Tnendf=20, ngout=22, nout=23, iingxs=0IEEEIN TV B LT 5, E7I-
KIET 7 B LIENDL-3.20Fe % 7 7 4 M &tape20 12 I ¥ — L, tape227 7 £ )b
THIBRL . NJOY TIRBK L 72Fe DGENDFBER 7 7 A V% 7 7 4 N ftape22 & V) ¥ 2
§ %o ERRORIZ — FOEFERT 7 41 VTd % errorj_ld i2 AH 7 — Zinputx 5 2. T
ETT 2. #TH HAOVAF 774 Voutput %7 7 £ )L Boutfed, COVFILTER T 7
A Mape23% 7 7 4 )V Bevife0IZ T K —F %, KIZ, EXCELETHET X 3 RinE
77 ANMELZZ 7 7 AV EEMT BexcdF4 L2 NIWEZ Y7 Lt C, BE
BT 7 AN EEES 57O DONIOYCOVXDEFTFHRA 7 7 1 njoycovx_Id 5 E
T2 5IELT7 74 VEEHIBD fe0 452 %, NJOYCOVXIE. COVEILER:
T7ANE 'ovf! + B (ovifed) &FEH#L THARL, COVERXERT 7 4 V&
& levx + E5BI4%& . GBI EEE 7 7 4 1T 'rsd. +mEAlA, ME’T‘E&*HE@?‘T‘FUT? 7
AVid sk + EA %A, FUCEOHEBITH 7 7 4 L3 'exc-d/mt*-mt*' (Fil 2 1 IER
SSDFBITF 7 7 4 Mk, exc-d/mt102-mt102) THAHE N3,

ERRORIDEBEHEF L 7 7 4 VEOBRIINIOY LRI LTH 0, FliIT8BES0-
77 AVEEDHTHHEEIEEDT 74 VEE tape + EEBEE (tape20) &
BB B D, ERRORIIZ, tape20& V1) 7 7 4 L EGCEBER WS A — 70T 2 o
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Fig.2.1 Structure concept of the processing system of covariance data.
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multigroup
cross section

file

multigroup
cross section
supplied by

SCI'
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Fig. 2.2 Calculation flow of the JENDL covariance data processing code, ERRORJ.
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3. JENDL-32%t4807— ¥ DML

IR RRROEZNEEHEWG 20 5 1998F 1 A IRt s Wiz 6 M oS T— ¥
% JENDL-3 2 DFE SR I ARA, 52,38 TR/ ERRORJI— Fizk h #h 5
DREF A P ZERL A2, MBICHERLABEEELRINITT, TOEEEL. &
BIFRPERY Y FIFS3-R2CTHEAINTWAHMEFI8REIZ, 10~20MeVDI1EE% B
MLUTI9EEIC L DTH 5B,

JENDL-32D6 O LR L HG5E 7T — ¥ FBMEN TV BRIGEMTIDOY R b % &
321289, #%HEIE, O-16, Na-23, Fe, U-235, U-238, Pu-239TCdh %5, ME3 LIRS
7o) OEHFETFE, ME3R2{ZHEB/ 35 X — ¥ MP33IIFHTFIER. MF34iI "%
NTFOAEFHEDTNENETET -7 2R T, H£BNS 2 — 7 OEGEOTERIT,
Na-23 250 BER B OMLBW, Fed 5 BELIBOMLBW, U-23525JE5#E4EME | U-238%¢
DEELLBOMLBW EZESBEILIE, Pu-2390YBELIEOMLBW L FES BB b K 2,
INHDNBELEDOMLBWIZ S TLCOMP=0TH 5, AESFH OIS EIL, e
AOPIEIZOWTHAREZ LR TN S,

FI3JIENSEEOKB /T X — & L TERISOREFIER -T2 5%
T ORI ANF-#HHEZRT, FHLANVF-HE LI, Yo rkhREsk
DT BEZoNHEY BT 2, FIZITU23505EIE, 40keV L LT BT
HREEDEHTEZ, 05~30keVERENTA—FTEZ A EAhh b,

2.2 DM 70 —{Z5E> TIENDL-3.2 %38 7 — & B % Ejfi L7z, |,
NJOY94iZ & ) GENDFR 7 7 4 W & e LGB S B IR £ AZ L7 (A7 —
¥ OB FERE1 EE2IZRT) o RIZ, #DGENDF7 7 4 V% FVyTERRORJIC &
D JENDL-3.23L 57 BRALEE & 47V, BERTTERE & M 580751 % &8 COVFILER 7 7
ANZERR L7 (ERRORID AT — ¥ DHIEMHREI LE4IZRL, AU X FOF)
YRERFIZART) o« TRENOYCOVXIZ L DML, COVERXHER 77 4 VL HHE
TR 77 A VELER L e SNOOBETRE FOMENS TG L (82.32-
EHEM) | RN BLESHT —ZIZowTEHEN - BF -5y —1ifwidbd
THERE (Pu-2390F M BELTHRBOEERBE Z AN F— L2000 izt o T
VB, FHMEEDCEEMETH 5 ; FeOMEBNEED B2, FMICEERE Ao
THEV/ZHOIENDL32 L HEHBED LA 7374 v 7 LDENEREL LTHALA
7OTEW) - BIE (U-2350OFEMEROLSED L,

fERL L 7-MBBE1TY L B ERE (REMRSOA) #33.1~3.6/27F, E3.1-
#30-16, [X3.2%°Na-24. E3374Fe. [H3.44%0-235, [H3.52%0-238, H3.64Pu-239T
b, EHO-1PLWEEOHBITI., 20 EEEL 3P TEaMEEE., 4R

(0-16, Na-24, Feld REHETH 5 Z EIIER) | -SHHEHE, TLRBREFALUSMNOE
ERIS ((n.2n). (n,p), discrete inelastic’z &) QBT TH D . 6D MEITEERFET
H 5. MEATHOIRTIEREN MR 1213 DeltaGraph-d % 8 L 7, O ETHIL
AT 21000 LTHRBIEL TH s, HEIFSZ N T LWEEYOIZR-T
Vb, fFll 2 1ENa-231E, BEEEEL L BIBIE S I b o THIEROEE S 2 hTw
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Aot ZWEREIBEITTHY, HBASA—F 12X )32 UBIZL 5208 S
Lo TVd, BERL 2o TVRADIE, B NFEBREA DR Ve TAL Fe
K%%?éﬁﬁﬁ%httbﬁ%éo:ht@,ﬁﬁ#ﬂ®#%@ﬂbﬂwt%%
BHEIEH—HELTETOoND, BUEHELOEBIZ Y — 7230 Fe om0
ZANF—RN T = VA ED S T2 A, H23 208 TR~/ NI 1 = N R L
TWDHILTHB, 72, U-238DF3.5-1£3.52TI000% &2 2S5 ABHATY 3
W SR SETER AT D2.25~2.75MeV £2.75~3.5Me VO L3 L ¥ — RE T
ARROEXSEPBOLANF—REICHERTIHRBEE C L cERLTE 0. FF
MEOFIRFFFLE,ID LIz,

HNREREDMEEISZ S BT ¥ uTh 5, DTSR ERECEL
THOPLR 72 ZEERT Na-23 DI 10keV LT C30% 22 TV B, Fed
SHEMIZ02~3MeV DHHTI0% 2 AR | HEIZ100keV LT T0%CTdH 2, U-235-
i500eVLLITIZ IS5 2 5 THE 5 F, total & prompt neutron yieldiz—F LTV 5, U-
BIDESFRITBE 16BHZ 10 ~20% DY — 27 SN, FEBEMEBIELIE 10 BT 4940% DY —
7 5% %o Pu-239 DIEEMRIELIZEI0keV IEBETI0BLI L & 220 TV 2, U-235, -238,
Pu-239 DIREIE, F330 0 MEEESHD TR F L F—4%0, 50, 30 keV T 1 .
TNLUATDIRNF = TEREB T A — 7 D oDFE L2 25 KB LT O X
RIETH D,
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Table 3.1 Energy group structure of neutron 19 groups.

group no. | upper energy [eV]

1 2.0000e+7
2 1.0000e+7
3 6.0653e+6
4 3.6788e+6
5 2.2313e+6
6 1.3534e+6
7 8.2085e+5
8 3.8774e+5
9 1.8316e+5
10 8.6517e+4
11 4.0868e+4
12 1.9305e+4
13 9.1188e+3
14 4.3074e+3
15 2.0347e+3
16 9.6112e+2
17 4.5400e+2
18 2.1445e+2
19 1.0130e+2

1.0000e-5
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Table 3.2 List of reaction numbers in JENDL-3.2 covariance file.
nuclide MAT MF MT (reaction number)
33 1,2,4, 16, 22, 28, 5179, 91, 102-104, 107
O-16 825
34 2
32 151
Na-23 1125 33 1,2, 4,16,22,28, 51-77, 91, 102, 103, 107
34 2
32 151
Fe 2600 33 1.2, 4,16, 22, 28, 55, 61, 68, 70, 71, 74-79, 81-88, 91, 102, 103, 107
34 2
31 452, 455, 456
32 151
U-235 9228
33 1,2,4, 16-18, 37, 51-79, 91, 102
34 2
32 151
U-238 9237 33 1,2, 4, 16-18, 51-83, 91, 102
34 2
32 151
Pu-239 9437 33 1,2,4,16-18, 37, 51-68, 91, 102
34 2




Table 3.3 Effective energy range of covariance data for main reactions
in JENDL-3.2 covariance file.

energy range
nuclide MF LRU or MT
lower upper
| 1.0e-5eV 20 MeV
O-16 33 2 mixing
102 1.0e-5eV 20 MeV
32 1 1.0e-5eV 350 keV
1 350 keV 20 MeV
Na-23
33 2 mixing
102 2.53e-2 eV 20 MeV
32 1 1.0e-5eV 250 keV
1 250 keV 20 MeV
Fe
33 2 mixing
102 1.0e-5eV¥ 20 MeV
32 2 500 eV 30 keV
] 30 keV 20 MeV
U-235 2 mixing
33 '
18 40 keV 20 MeV
102 30 keV 20 MeV
1 1.0e-5eV 10 keV
32
2 10 keV 150 keV
1 150 keV 20 MeV
U-238
2 mixing
33
18 150 keV 22 MeV
102 50 keV 20 MeV
1 1.0e-5eV 25keV
32
2 2.5 keV 30 keV
1 50 keV 20 MeV
Pu-239
2 mixing
33
18 40 keV 20 MeV
102 30keV 20 MeV

_16_

Note: 'Mixing' for elastic scattering means (total covartance) - (nonelastic covariance).
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Fig 3.1-1 Correlation matrix of 0-16 rotal cross section of JENDL-3.2
produced by ERRORJ with JFS-3 19-goups.
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produced by ERRORJ with JFS-3 19-groups.
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Fig 3.2-1 Corrclation matrix of Na-23 total cross section of JEND1L-3.2
produced by ERRORIJ with JFS-3 19-groups.
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Fig 3.2-2 Correlation matrix of Na-23 elastic cross section of JENDL-3.2
produced by ERRORJ with JFS-3 19-groups.
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Fig 3.2-3 Correlation matrix of Na-23 total inelastic cross section of
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Fig 3.2-15 Comelation matrix of Na-23 M T=56 inelastic cross section of
JENDL-3.2 produced by ERRORJ with JF5-3 19-groups.
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[ ©0,0,0 / HL] TEXT
[MAT,3,MT/ 0.0, 0.0, 0, O, 0, 0] CONT
[MAT,3,MT/ 0.0, 0.0, 0, O, NR, NP/ E/ SIG ] TABRL
(MAT,3,0 / 0.0, 0.0, 0, O, 0, O] SEND

£ BUSHIEAR L, CONT, TABIL, SENDL I — FOETAH L. AHT2REOKS
FTZThZR VBT, TABILI— FTCid, BFRIZALF —E & BEESIGE T -
NP-IHAZIL, BREZEICERIA N F— LHERK00FANT 2, NPOBEA T BESy
+T1THEH, ThLUTOEBROENFTHETH 2, BHOETRI: LE—HIZ X
NEYZEIIMERIE NS TONE, 2—HF—HAH LEVETOREDAHA
HhiiE, TERAOFENDL I2— F& AHT 3

(MAT,0,0 / 0.0, 0.0, 0, O, O, O] FEND

PIEE— FIIEIC 1 ThiThid bk (BEUERE LCANT 2720) o &
FOTEXTL 32— FIZLETH B9, 7F A PORBIRESTH 5,

(2) MF=1, MF=3 (TAB1) [IINGXS=2] HA.2%HR
ERWDT 4=y } EEFRGIIF—THEH, MEABADORIITROL L3
HEFEE* AT EDAEL B
{MAT,1,451/ 0.0, 0.0, 0, 0, NP, 0/ E] LIST
(MAT,1,0 / 0.0, 0.0, O, 0, O, 0] SEND
[MAT,0,0 / 0.0, 0.0, O, O, O, 0] FEND

NPiZ#E+ 1 T 5,

(3) MF=3 (LIST) [IINGXS=3] HA3%:HE

[ 90,0,0 / HL] TEXT

[MAT, 3,MT/ 0.0, 0.0, 0, 0, NP, NL/ SIG ] LIST
[MAT,3,0 / 0.0, 0.0, O, 0, 0O, 0] SEND

f+ -1 (12D



EROSHTE ML, LISTESENDL 2— FOBTAS L, AANT2REOHIETER
TRDET. NPIZAATAHMEROBERTS V., NLIZFEEDOAT 2B 5
EETTHD, PIZITHED20HTISE,» S 198 T CHER® ANTABEI01L.
NL=15 NP=5& 7%, 2—HF—2BATT L WETOREO AT #EbIIE, FENDL
I—FEANT 3,

A2 7oy rEs
EF—FHEBA—HIIOTOy 7 ELTHYFI 74—<v b TH 2,

(1) =R LF— tJiFC\F';IDD v 7 [IINGXS=11] HA4ZHR
READ( *) NGN
READ(*)} (E{i),i=1,NGN+1)
READ(*) MT, NG
READ(*) (CRS(4i,MT),i=1,NG)

BN L ANT —HEEREEX AL, £0HEI Em&mFCst7 Oy 7%l
BLTANTTSH, NGNIZZALMF—BETH ), EL2SbF VF—RIE, BL26H
MICERELX AT S, MTIZENDFORIGRAEFE S TH 2, NG AT 2BNME
BOBETH), Ebzx VX -BIE, B2 oFBEICHEREZAN TS, NG+
NGNDZE, b 1 HPONGE T TOMERBIHFARATN., NGLEOEIIESE)
FUCEOIZERE SN B, B 5NGNED SNGN-NG+I BT TOHHAAT IS, MT-
ENGD AF]71 — N TEnd-of-File (EOF) #i&Hi 7 % £ TRGHTETED 5 A A& (3 4k
s,

1

(2) EsBl7ay 7 [IINGXS=12] HA.5Z&H
READ(*) MT, NG
READ(*} (CRS(Li,MT),i=1,NG)

IZANVF=—T7 0y 2N ErRE, EEREMERLTS 5,

(3) MT,NG, i@ 70> 27  [IINGXS=13] XA.62H8
READ(*) NMT
READ(*) (MT(i),i=1,NMT)
READ(*) (NG(i),i=1,NMT)
DO j=1,NMT
READ(*) (CRS(i,3),i=1,NG(J))
ENDDO

RIICKICEHTEEOBNMT # AN L. RIKSEAMT 70y 7, A4 5 BHE
HOENG7U Y 7, FIGHERCRS 70y 7% A5 5, NGIZ AN T2 BEMNER
DETHY, ELbIANT—BIE, 82 5FBIZHEEE AJ7T5, NG+NGN-
OROFH ERRVEFLTH 5,

(4) MTERIEBTEHFE 70y 2 [IINGXS=14] HA. 78
READ{*) NMT
READ(*) (MT(i),i=1,NMT)
DO §=1,NMT
READ(*) (CRS(i,j),i=1,NGN)
ENDDOQ
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BEOIIBUSHTEROBNMTZ AT L, RICKEERMT 72 v 7. RKiSEER CRS-
TRy Z7EANT A, ERSOBNERBIIBEENGNICEE TS, T2 F—K
NBIZ A9 5,

(5) MTEHIEMEE 72 v 2 [IINGXS=15] A 8%
HMEREZAVF-RICAN TS L RE, EROLRALTH 2,

A3 BT LIS
ET7—-YHB®—F TRt T 5 7+—vv N Th 5,
(1) ZHANF— L RISHTHEES  [INGXS=21] KA.
READ(*) NMT
READ(*) NGN,(MT(i),i=1,NMT)
DO j=1,NGN
READ(*) E(j),(CRS(i,j),i=1,NMT)
ENDDGC
READ(*) E(NGN+1)

RONIBUCH HEDOHNMT 2 A5 L, RICEHENGN E GHRAMT ¥ AT+ 2, %
DRIZTANF—EL FIBHERCRS 2 FIR CEREA DT, BRICTALE—
DETRIECEREEE AN T2, NGNIZZF VE—BETHY, ELbI il ¥—
BEIR, B4R EREL TR AT 5,

(2) BIEFICETEMAEY  [IINGXS=22] KA.10%:08
READ(*) NMT
READ(*) (MT(i),i=1,NMT)
DO j=1,NGN
READ(*) (CRS(i,3j),i=1,NMT)
ENDDO

BANISUSHIEHBED BENMT 2 AL, RIZRIGERMT 2 ANT 5, #0812 %
W F —RENECRICETHECRS 2 TR CEEBEA T3,

(3) AMECHEREY]  [IINGXS=23] HA.l1128
HEHERE AN -FMICANTAZ LR E, LHRQLALTH 2,
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0.0
6.0

20
1.0000E-05
4.5400E+02
4.3074E+03
4.0868E+04
3.8774E+05
2.2313E+06
1.0000E+07

0.0

0.0
20
1.0000E~05
4.5400E+02
4.3074E+03
4.0868E+04
3.8774E+05
2.2313E+06
1.0000E+07
0.0
0.0
20
1.0000E-05
4.5400E+02
4.3074E+023
4.0B68BE+04
3.8774E+05
2.2313E+06
1.0000E+07

Fig. A.1

0.0

1.0000E-C5
4.3074E+03
3.8774E+05
1.0000E+07

0.0
g.

20
1.0000E-03
4.5400B8+402
4.3074E+03
4.0868E+04
3.8774E+H05
2.2313E+06
1.0000E+07

0.0
0.0

20
1.0000E-05
4.5400E+02
4.3074E+03
4.08568E+04
3.8774E+05
2.2313E406
1.0000E+07

0.0
0.0

20
1.0000BE-05
4.5400E+02
4.3074E+03
4.0868E+04
3.8774E+05
2.2313E+06
1.0000E+07

Fig. A.2

0.0
0.0

1
1.1874E+01
9.0417E+00Q
1.0151+01
4.7411E+00
3.1609E+00
3.3884E+00
2.5879E+00

0.0
G.0

1
1.1315E+01
9.0290E+00
1.0135E+01
4.6908E+00
3.1365E+00
2.3178E+0Q0
1.1581E+00

0.0
0.0

1
5.5894E-01
1.2674E-02
1.6529E-02
1.1377E-02
5.4838E-03
2.5153E-03
1.4128E-04

1]
1]

1.0130E+02
9.6112E+02
9.1188E+03
B.6517E+04
8.2085E+05
3.678BE+06
2.0000E+07

0
0

1.0130E+02
9.6112E+02
9.1188E+03
8.6517E+04
8.2085E+05
3.6788E+06
2.0000E+07

4]
0

1.0130E+02
9.6112E+02
9.1188E+03
8.6517E+04
8.2085E+05
3.6788E+06
2.0000E+07

¢
1]

1.0695E+01
7.8587E+00
4.7540E+00
3.8106E+00
2.8100E+00
3.6422E+00
0.0

Q
0

1.0658E+01
7.6318E+00
4.7377E+Q0Q
3.7709E+00
2.2672E+00
2.2767E+00
0.0

0
0

3.7337E-02
2.2690E-01
1.1956E-02
9.8985E-03
3.5381E-03
1.5811E~03
0.0

0
1

2.1445E4+02
2.0347E+03
1.9305E+04
1.8316E+05
1.3534E+06
6.0653E+06

0
1

2.1445E+02
2.0347E+03
1.9305E+04
1.8316E+05
1.3534E+06
6.0653E+06

0
1

2.1445E+02
2.0347E+03
1.9305E+04
1.8316E+05
1.3534E+06
6.0653E+06

0

02600

202600

2600
1.0043E+012600
6.1306E+002600
1.229BE+012600
3.49%6E+002600

0 90

3 1

3 1

3 1

3 1

3 1

3 1

3 1

3.0132E+002600 3 1
3.4804E+002600 3 1
2600 3 1

2600 3 0

02600 3 2

202600 3 2

2600 3 2
1.0018E+0126900 3 2
6.1259B+002600 3 2
1.2183E+012600 3 2
3.4788E+002600 3 2
2.26B8E+002600 3 2
2.0076E+002600 3 2
2600 3 2

2600 3 ©

02600 3102

202600 3102

2600 3102
2.5342E-022600 3102
4.7288E-032600 3102
1.8500E~022600 3102
6.7284E-032600 3102
2.6450E-032600 3102
1.02908-032600 3102
2600 3102

2600 3 0

2600 0 0

00 0

=10 0

Sample data of the ENDF type cross section format (iingxs=1).

0.0

1.0130E+02
9.1188E+03
8.2085E+05
2.0000E+07

0.0
0.0

1
1.1874E+01
9.0417E+00
1.0151E+01
4.741IE+00
3.1609E+00
3.3884E+00
2.5879E+00

0.0
0.0

1
1.1315E+01
9.0290E+00
1.0135E+01
4.6908E+00
3.1365E+00
2.3178E+00
1.1581E+00

0.0
0.0

1
5.5894E-01
1.2674E-02
1.6529E-02
1.1377E-02
5.4838E-03
2.5153E-03
1.4128E-04

0
2.1445E+02
1.9305E+04
1.3534E+06

1]
o]

1.0130E+02
9.6112E+02
9.1188E+03
8.6517E+04
8,2083E+05
3.6788E+06
2.0000E+07

o
1]

1.0130E+02
9.6112E+402
9.1188E+03
8.6517E+04
8.2085E+05
3.678BE+06
2.0000E+07

4]
¢

1.0130E+02
9.6112E+02
9.1188E+03
8.6517E+04
8.2085E+05
3.6788E+06
2.0000E+07

[¢]
4.5400E+02
4.0868E+04
2.2313E+06

[+]
¢

1.0695E+01
7.8587E+00
4.7540E+Q0
3.8106E+QQ
2.6100E+00
3.6422E+00
¢.0

s}
4]

1.0658E+01
7.631BE+0C
4.7377E+00C
3.7709E+Q0C
2.2672E+00
2.2767E+00
0.0

]
0

3.7337E-02
2.2690E-01
1.1956E-02
9.8985E-03
3.5381E-03
1.5811E-03
0.0

20
9.61128+02
8.6517E+04
3.6788BE+06

0
1

2.1445E+02
2.03478+03
1,9305E+04
1.8316E+05
1.3534E+06
6.0653E+06

0
1

2.1445E+02
2.0347E+03
1.9305E8+04
1.8316E+05
1.3534E+06
6.06533E+06

0
1

2.1445E+02
2.0347E+03
1.9305E+04
1.8316E+05
1.3534E+06
6.0653E+06

00 0

02600 1451
2.0347E+032600 1451
1.8316E+052600 1451
6.0653E+062600 1451
2600 1451

2600 0

2600

02600

202600

2600
1.0043E+012600
6.1306E+002600
1.2298E+012600
3.4996E+002600
3.0122E+002600
3.4804E+002600
2600

2600

02600

202600

2600
1.0018E+012600
6.1259E+002600
1.2183E+012600
3.4788E+002600
2.2688E+002600
2.0076E+002600
2600

2600

02600

202600

2600
2.5342E-022600
4.7288E-032600
1.8500E-022600
6.7284E-032600
2.6450E-032600
1.0290E-032600 3102
2600 3102

2600 3 ©

2600 0 O

00 0

-1 0 0O

[AENRARNREANRENENE SR AEANFARA NN YN RN RN RSN AR AN T
OMNMNNMNMNNNNNORHFRRR S HH WL O

3102
3102
3102
3102
3102
3102
3102
3102

Sample data of the ENDF type cross section format (iingxs=2).

f¢ -
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0.0

1.1874E+01
1.0151E+01
3.1609E+00
2.5879E+00

0.0

1.1315E+01
1.0135E+01
3.1365E+00
1.1581E+00

0.0

5.5894E-01
1.6529E-02
5.4838E-03
1.4128E-04

0.0

1]

o}

1.0695E+01 1.0043E+01 9.0417E+00
4.7540E+00 1.2298E+01 4.7411E+00

2.6100E+00

0.0

1.0658E+01
4.7377E+00
2.2672E+00

0.0

3.7337E~02
1.1956E-02
3.5381E-03

3.0132E+00

0
1.0018E+01
1.2183E+01
2.2688E+00

0
2.5342E~-02
1.85008-02
2.6450E-03

3.3884E+00

0
9.0290E+00
4.56908E+00
2.3178E+00

0
1.2674E-02
1.1377E-02
2.5153E-03

0

19 02600
7.8587E+00 6.1306E+002600
3.8106E+00 3.4996E+002600
3.6422E+00 3.4804E+002600
2600

2600

18 02600
7.6318E+00 6.1259E+002600
3.7709E+00 3.478BE+002600
2.2767E+00 2.0076E+002600
2600

2600

19 02600
2.2690E-01 4.7288E-032600
9.8985E-03 6.7284E-032600
1.5811E-03 1.0290E-032500
2600

2600

2600

4]

-1

WWLWLWLULNWWRWWLWWLWO

OMNNMNMNNO MmO

3102
3102
3102
3102
3102

3
0
Q
0

¢

0
1]
0

Fig. A3 Sample data of the ENDF type cross section format (iingxs=3).

-19
1.0000E-05
4.3074E+03
3.8774E+05
1.0000E+07
1 -18
1.1874E+01
1.0151E+01
3.1609E+00
2.5879E+00
2 -19
1.1315g+01
1.0135E+01
3.1365E+00
1.1581E+00
102 19
1.4128E-04
5.4B3BE-03
1.6529E-02
5.5894E-01

1.0130E+02
9.1188E+03
8.2085E+05
2.0000E+07

1.0695E+01
4.7540E+00
2.6100E+00

1.0658E+01
4.7377E+00
2.2672E+00

1.02%0E-03
6.7284E-03
4.7288E-03

2.1445E+02
1.9305E+04
1.3534E+06

1.0043E+01
1.2298E+01
3.0132E+00

1.0018E+01
1.2183E+01
2.2688E+00

1.5811E-03
9.8985E-03
2.2650E-01

4.5400E+02
4.0868E+04
2.2313E+H06

9.0417E+00
4.7411E+00
3.38B4E+00

9.0290E+00
4 .6908BE+00
2.3178E+00

2.5153E-03
1.1377E-02
1.2674E-02

9.6112E+02
8.6517E+04
3.6788E+06

7.8587E+00
3.8106E+00
3.6422E+00

7.6318E+00
3.7709E+00
2.2767E+00

2.6450E-03
1.85Q00E-02
2.5342E-02

2.0347E+03
1.83165+05
6.0653E+06

6.1306E+00
3.4996E+00
3.4804E+00

6.1259E400
3.4788E+00
2.0076E+0C

3.5381E-03
1.1936E~-02
3.7337E-02

Fig. A4 Sample data of the block type cross section format (iingxs=11).

1 -~-19
1.1874E+01
1.0151E+01
3.1609E+00
2.5879E+00
2 -19
1.1315E+01
1.0135E+01
3.1365E+00
1.1581E+00
91 4
6.7306E-01
102 19
1.4128E-04
5.4B38E-03
1.6529E-02
5.5894E-01

1.0695E+01
4.7540E+00
2.6100E+00

1.0658E+01
4.7377E+00
2.2672E+00

7.6309E-01
1.02908-03

6.7284E-03
4.7288E-03

1.0043E+01
1.2298R+01
3.013ZE+00

1.0018E+01
1.2183E+01
2.2688E+00

7.6341E-02
1.5811E-03

9.8985E-03
2.2690E-01

9.0417E+00
4.7411E+00
3.3884E+00

9.0250E+00
4.6908E+00
2.3178BE+00

2.0865E~03
2.5153E-03

1.1377E-02
1.2674E-02

7.8587E+00
3.8106E+00
3.6422E+Q0

7.6318E+00
3.7709E+00
2.2767E+00

2.6450E-03
1.8500E-02
2.5342E-02

6.1306E+00
3.4996E+00
3.4804E+00

6.1259E+00
3.4788E+00
2.0076E+00

3.5381E-03
1.1956E-02
3.7337E-02

Fig. A.,5 Sample data of the block type cross section format (iingxs=12).

f# —
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4

1 2 91 1%
=19 -1% 4
1.1874E+0]
1.0151E+01
3.1609E+00Q
2.5879E+00
1.1315E+01
1.0135E+01
3.1365E+00
1.1581E+00
6.7308E-01
1.4128E-04
5.4838E-03
1.6529E-02
5.5894E-01

Fig. A.6 Sample data of the block type cross section format (iingxs=13).

4

1 2 91 1
.2.5879E+00
3.1602E+00
1.0151E+01
1.1874E+01
1.1581E+00
3.1365E+00
1.0135E+01
1.1315E+01
6.7308E-01
0.

0.

Q.

1.4128E-04
5.4838E-03
1.6529E-02
5.5894E-01

Fig. A7 Sample data of the block type cross section format (iingxs=14).

4

1 2 91 1
1.1874E+01
1.0151E+01
3.1609E+00
2.5879E+00
1.1315E+01
1.0135E+01
3.13635E+00
1.1581E+00
0.

0.

0.
§.7306E-01
5.5894E-01
1.6529E-02
5.4838E-03
1.4128E-C4

Fig. A.8 Sample data of the block type cross section format (iingxs=15).

02

19
L.0695E401
4.7540E+00
2.6100E+00

1.0658E+01
4.7377E+4+00
2.2672E+00

7.6309E-01
1.0290E-03
6.728B4E-03
4.7288E-03

02

3.4804E+00
3.4956E4+00
6.1306E+00

2.0076E+00
3.4788E+00
6.1259E+00

7.6309E-01
0.
0.

1.0290E-03
6.72B4E-03
4.7288E-03

02

1.0695E+01
4.7540E+00
2.6100E+00

1.0658E+01
4.73778+00
2.2672E+00

[=R o R

3.7337E-02
1.1956E~02
3.5381E-03

1.0043E+01
1.2298E+01
3.0132E+00

1.0018E+01
1.21838+01
2.2688E+00

7.6341E-02
1.5811E-03
9.8985E-03
2.2690E-01

3.6422E+00
3.8106E+00

'7.8587E+00

2.2767E+00
3.7709E+00
7.6318E+00

7.6341E-02
0.
g.

1.5811E-03
9.8985E-03
2.2690E-01

1.0043E+01
1.2298E+01
3.0132E+0QQ

1.0018E+01
1.2183E+01
2.2688E+00

Q.
Q.
0.

2.5342E-02
1.8500E-02
2.6450E-03

f# -

9.0417E+00
4.7411E+00
3.3884E+00

9.0230E+00
4.6908E+00
2.3178E+00

2.0865E-03
2.5153E-03
1.13778-02
1.2674E-02

3.3884E+00
4.7411E400
9.0417E+00

2.3178E+00
4.6908E+00
2.0290E+00

2.0865E-03
0.
0.

2.5153E-03
1.1377E-02
1.2674E-02

9.0417E+00
4.7411E+00
3.3884E+00

9.0290E+00C
4.6908BE+QC
2.3178E+00C
0.

g.

2.0865E-03
1.2674E-02

1.1377E-02
2.51533E-03

6 (126)

7.8587E+00
3.B106E+00
3.6422E+00

7.6318E+00
3.7709E+00
2.2767E+00

2.6450E-03
1.8500E-02
2.5342E-02

3.0132E+00
1.2298E+01
1.0043E+01

2.2688E+00
1.2183E+01
1.0018E+01

0.
0.
Q.

2.6450E-03
1.85300E-02
2.5342E-02

7.8587E+00
3.81C6E+00
3.6422E+00

7.6318E+00
3.77098+00
2.2767E+00
a.

0.

7.6341E-02
2.2690E-01

9.8985E-03
1.5811E~03

6.1306E+00
3.4996E+00
3.4804E+00

6.1259E+00
3.478BE+00
2.0076E+00

3.5381E-03
1.,1856E~-02
3.7337E-02

2.6100E+00
4.7540E+00
1.06958+01

2.2672B+00
4.7377E+00
1.065BE+01

0.
0.
0.

3.5381E-03
1.1956E-02
3.73378-02

6.1306E+00
3.4996E+00
3.4804E+00

6.125%E+00
3.4788E+00
2.00765+00

g.
g.
7.6309E-01

4.7288E-03
6.72B4E-03
1.0290E-03



4

19 1 2 91 102
2.0000E+07 2.5979E+00 1.1581E+00 6.7306E-01 1.4128E-04
1.0000E+07 3.4804E+00 2.0076E+00 7.6309E-01 1.0290E—03
6.0653E+06 3.6422E+00 2.2767BE+00 7.6341E-02 1.3811E-03
3.6788E+06 3.3884E+00 2.3178E+00 2.0B65E-03 2.5153E-03

2.2313E+06 3.0132E+00 2.26B8E+00 0. 2.6450E-03
1.3534E+06 2.6100E+00 2.2672E+00 0. 3.5381E-03
8.2085E+05 3.1609E+00 3.1365E+00 0. 5.4838E-03
3.8774E+05 3.4996E+00 3.4788BE+00 0. 6§.7284E-03
1.8316E+05 3.8106E+00 3.7709E+00 O. 9.8985E-03
8.6517E+04 4.7411E+00 4.6908E+00 0. 1.1377E-02
4.0868E+04 1.2298E+01 1,2183E+01 O. 1.8500E-02
1.9305E+04 4.7540E+00 4.7377E+00 0, 1.1956E-02
9.1188E+03 1.0151E+01 1.0135E+01 0. 1.6529E-02
4.3074E+03 6.1306E+00 6.12S9E+00 0. 4.7288E-03
2.0347E+03 7.8587E+00 7.6318E+00 0. 2.2690E-01
9.6112E+02 9.0417E+00 9.,0290E+00 0. 1.2674E-02
4.5400E+02 1.0043E+01 1.001BE+01 O. 2.5342E-02
2.1445E+02 1.0685E+01 1.0658E+01 0. 3.7337E-02
1.0130E+02 1.1B74E+01 1.1315E+01 0. 5.58594E-01
1.0000E-05

Fig. A9 Sample data of the column type cross section format (iingxs=21).

4

1 2 91 02
2.5879E+00 1.1581E+00 6.7306E-01 1.4128E-04
3.4804E+00 2.0076E+00 7.6309E-01 1.0290E-03
3.6422E+00 2.2767E+00 7.6341E-02 1,5811E-03
3.3884E+00 2.317BE+00 2.0865E-03 2.5153E-03

3.0132E+00 2.2688E+00 0. 2.6450E-03
2.6100E+00 2.2672E+00 0. 3.5381E-~03
3.1609E+00 3.1365E+00 0. 5.483BE~-03
3.4996E+00 3.4788E+00 0. 6.7284E-03
3.8106E+00 3.7709E+00 0. 9.8985E-03
4.7411E+00 4.6908E+00 O©. 1.1377E-02
1.2298E+01 1.2183E+01 0. 1.8500E-02
4.7540E+00 4.7377E+00 0. 1.1956E~02
1.01518+01 1.0135E+01 0. 1.6529E~02
6.1306E+00 6.1259E+00 0. 4.728BE~03
7.B587E+00 7.6318E+00 O, 2.2690E-01
9.0417E+00 9.0290E+00 0. 1.2674E-02
1.0043E+01 1.0018E+01 0. 2.5342E-02
1.0695E+01 1.0658E+01 0. 3.7337E-02
1.1874E+01 1.1315E+01 Q. 5.5894E-01

Fig. A.10 Sample data of the column type cross section format (iingxs=22).

4

1 2 91 102
1.1874E+01 1.1315E+01 0. 5.5894E-01
1.0695E+01 1.0658E+01 0. 3.7337E-02
1.0043E+02 1.0018E+01 Q. 2.5342E-02
9.0417E+00 9.0290E+00 0. 1.2674E-02
7.8387E+00 7.6318E+00 0. 2.2650E-01
6.1306E+00 6.1259E+00 0. 4.7288E-03
1,0151E+01 1.0135E+01 O. 1.6529E-02
4.7540E+00 4.7377E+00 0. 1.1956E-02
1.2298E+01 1.2183E+01 0. 1.8500E-02
4.7411E+00 4.6908E+00 0. 1.1377E-02
3.8106E+00 3.7709E+00 0. 9.8985E-03
3.4996E+00 3.47B8E+00 O. 6.7284E-03
3.1609E+00 3.1365E+00 0. 5.4838E-03
2.61008+00 2.2672E+00 0. 3.5381E-03
3.01328+400 2.2688E+00 0. 2.6450E-03

3.3884E+00 2.3178E+00 2.0865E-03 2.5153E-03
3.6422E+00 2.2767E+00 7.6341E-02 1.5811E-03
3.4804E+00 2.0076E+00 7.6309E-01 1.0290E-03
2.5879E+00 1.1581E+00 6.7306E-01 1.4128E-04

Fig. A.11  Sample data of the column type cross section format (lingxs=23).
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f+$%B. ERRORIZ— FHART— ¥ O

B.1 ERRORIDANF—4%

ERRORJZ— Fii, ENDF/BEXONBEZET7 7 4 L1 S HARESHESEL, £5
&7 7 1) (covariance file; COVFIL) ~HH1§ 5%, ANF—%iE, NJOYZ— FT
BHE N T Afree format TH 2 5,

#—F0a
iopt

A—FO0b
iverf
A—-F0c
mopt

=K1
nendf
npend
ngout

nout
nin

nstan

11— F2
matd
ign

ANhF7Trar
0 H—=FANERZEREHIV AL

ENDFE/B/S— 3 3 » &5 (3~6 ; ENDF-6ER. D4 116)

EITED a— VEDEE (BA6LE ; ERRORITH, *errori*ic
BRES N, #TRICIE*stop*2f8ETH ; ThiTFRB 2L —
FOBEILRIZIEZ 572D TH5B)

ENDFB7 74 VO AHEEES
PENDF7 7 £ WD AT EEES [defauit=0]
HMEE 7 74 VOANEKEES [default=0]

(ngout=0D3G4&, BERFEMEIIERRORINTEEENS)

(#— F 7 Tiread=2 % 7z id mfcov=314%8%E & /=54, ngout=0 &
LTidd s i)

387 7 A NOHENEEES [default=0])
EGE 7 7 A NDATTEEES [default=0]

(nin &noutd 7 7 A WEM (BERMFEE4ENN1 7)) =) BRLT
ITIEn v COANTT7 74 VORBRIIEEINTICHEH 7 7
fIVIZHTIEN D)
ratio-to-standard 7 7 1 W DEBEE S [default=0]

BT HMEOMATE S

RMEFEL 7 3 >~ [default=1])
EEOFHBETHARAL (H—F12)
CSEWG 23918
LANL 308£#:E
ANL 27 BEf8:8
RRD S0 B
GAM-1 68 EfE 18
GAM-11 100 BEH#:E
Laser-Thermos 358158
EPRI-CPM 698£1#:&

0 LANL I878EHE%

I  LANL70E#E

£ UM e

— = O 00 =] O n
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iprint
irelco

iingxs

iwt2

s1—F3
iwt

mprint

12 SAND-II 62085 4E 1%

13  LANLSO&:AME

14 EURLIB 100&E# %

15 SAND-lA 640EEHE5

19 HEEOEEELHRARD (F—F12)  ZoBEEOTIL
F-FHENOENDFE G AN F— S5 FEIZHET 5

HE4 7 3~ [default=1]}

0 BAOHE
1 BAOHE
HEPEERNA T 3~ [default=1]
0  #ExFE£9-8 (absolute covariance)
1 AHxE£5EC (relative covariance) . :
HWEE Y 7 A VOADF T a > [default=0] (FH4RAZER)
(ngout=0D3FE ., iingxsiTTWR EN3)
NJOY-GROUPRE ¥ = — L& DGENDEH A7 7 4 b
ENDFEIERX 7 7 1 )V (MF=3 (TABI record))
ENDFRIRZER 7 7 4 )V (MF=1 (energy), MF=3 (TAB1 record))
ENDFEIAEN 7 7 1 (MF=3 (LIST record))
I 7RyZBRENT 74V (ZAVF— L RIEINTEEO 7 T v
Z)
12 7oy sBRXEXN 7740 (HGHIHERE7TY 2)
13 7oy lBXEX7 740 (MT. B, KeEEEO 72 v
)
14 7uy 7BRXENRT 741 (MT & RN F—REIED KR
EEDO 7T v &)
15 78y 7BREXT7 740 (MT &R LF—BNEO KSR
HEO7O Y 7)
21 ASLBRERN 7740V (ANF—{FX)
22 AZABEREXN 7740 (AL F—BIEORIGKHER)
23 A 7LENERXT 7 AV (5L F—FIEO RS AT E )
L A= R4 5 RISHTER 2 A (ngoutZ EH L)
FMBEORYEATMENEF 7> 3~ [default=0] (F 7% 3 > idiwt-
2H7)

e

[ngout=0 D& 1L HIBR)

WEREEA 7 3>~

I BoraewERAREZHRAAL (F— Fi13a)
2 EE

3 1/E

4 I/E + (fission spectrum) + (thermal maxwellian)

5 EPRI-CELL LWR

6 {(thermal) + (1/E) + (fission + fusion)

7 fast reactor -

8 (thermal) + (}/E) + (fast reactor) + (fission + fusion)
9 extended CLAW weight function
BRI OEIE S 7 3 &
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0 W/NOEE
1 BERKOHE
tempin LEIRE [default=300]

[# — F4,5, 6IJENDF/B-IV (iverf=4) DE& I ATTT 5]
A — F4
nek HHSNAMER AL F—@EOEH (02561F, £TONERIL
MITH5B)

H—F5 [nek=0m3;& 13 B Bx]
ek(i), i=l,nek+1 EHINIWEBELF IV F—EFR (eVHEAT)

H—F6 [nek=0DHH&IZHIR]
akxy(i), i=l,nek BN 2 WEHRGRE (eVEM ; 11712 1 BOBRE)

|7b~— F7,8.9, 10, 11IZENDF/B-V, VI (iverf=5, ) DB & V= AT T A]
=F7

iread MTEHFEATIF 7 3 >~ [default=0]
0 TOrs7L0EHBEEL MIESZHEH
1 AT AMTEHE S L EHEEE L FH
2 AT AEMATI-MTIOEIZIZT7 0y 5 AN BEEEEL /-
_ MT&EE %= EH
mfcov IS LENDFRGEC 7 7 4 VOFEFE (31, 33, 34) [default=33]

(FERC [ KB/ NS X — F O IGE (MF—32) »H 54, mfcov=33-
BIEESNMNWIENEEXS I ZOFSIHENICE T NS, )

legord (F#, 02 AT1T5)
7 — F8L oidiread=1 DF&IZATTT 2]
H—-F8
nmt WIET HMTEF D
nek HESNA2HEBRL AV F-#HEHOK (0251F, £THOWEER
HWITH D)
A7—F8a

mts(i),i=1,nmt nmt1l @MT%":T
H—F8b [ nek=0D 355 LI k]
ek(i), i=1,nek+1 EH é NAWHEL AV F—5R (eVE)

A—F9  [nek=0D3%E13HIER]
akxy(i). i=l,nek EH SN2 HERGEER (eVEM ; 14712 1 BOHEER)

|7’J — F10{Jiread=2 DHEIZATTT 3]

—-F10
mat | XGRS A MIEBINT AMAT-MTXR7 OMATE =
mt! HFHEIY A MBIT AMAT-MT R 7 OMTE S

[EskT 5 _ég'c DMAT-MTXT7E A — FI0%#05EL . TE(IImatl=0T#T]
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7 — F1lidnstan>0DFEIZAT T 3]

A—F11
matb matd TEE SN 2 BEREOMATE S
mtb matd CTERE AN B EEREOMTE S
matc TORDLYIZHERT A EERISOMATE S
mitc TOROL Y IZERT 2 BEREOMTEE

[ﬁ%%?%éf@%ﬁﬁﬁ@@ﬁﬁ—Fu%ﬁbﬂb\%&ummﬂf%T]
ERE . BEERISOMAT-MTAT7i. Rl—YYE (matd=matb) T& - Td nstan?* b
AL ZTL S v, nstan!{ZENDF/BER. 7 7 4 L a2 &Y W“TH,

A—=F12a [ign=1F7-12190F4 12 AH]
ngn IRV F— B

H—=F12b [ign=1F 712190 E 1 AT]
egn(i)i=l,ngn+! ngn+ 1 DT R )L F— BB (eVEAT)

A—-F13a [iwt=1DFEIZAH]

wght TABI L 2 — FEsUC L A EREK
A—=F13b [iwt=ADBAIZAH]
eb BT O ERRT A LEFE— (eVEA)
tb MM FIRE (evVHEfD)
ec BoREHOTRI AN F— (eVERT)
tc KA RIRE (eVHEf)
#—=F14a [iingks=-1DFEEIZAH]
mtz AT B ENEEO RS OMTES
ngz = Flabh5H AN§ 2 BETE RO (ngz<BE30; &% 512, BE

Wi AL F—BEIE)
71— F14b [iingks=-1DB4IZAH]
crs(i),i=1,ngz ngz B OREWTH &
AT 5 & TORENEHEA - F14%42 08 L., BEITmz=0T&T)

kkk H—FOCclIRED *%x%
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B.2 ERRORIDOH VI W AS7F—%

0

&

*arrorj*

20 0 22 23 o/
2600 21 11 /
033/

*stop*

SDF—FDH — FODEBRIE, iopt=0 TATF— 7 FREILEL. iverf=6T
ENDF-6EF IR U /-FFMEZT -5 7 7 AV OEH ZEIRL . mopt=*errorj*
TERRORIEV 2 —VDETEEE TS, #— FIOERILZ, o8 7528
JENDL-3.2 DFe % tape20D7 7 A VEZTAA L, BHEE 7 74 )V T tape22 TATI L,
COVFILE.RD 7 7 4 W a tape23 ICHITI T 5, 71— F2Tid, FROMATES2600 % 18
ElL. BEELF 7T 2 Ve LTign=2l THHEFI9HEZEIR L, iprint=l TEERZET
JAFEBEIRL, irelco=]l THENHSHZERL., BEREDIingxs=0TATI$ 5 EEHT
HERE774AViEdo»LHNOY TER L TB W/ GENDFEXTH 5 &L EET 4,
H— F3~6idAFy 7L, #— F7TIL, iread=0 TRHFEETEHREOMIERII 7 T
75 00 BEIRRER Y. mfcov=33 THTER O LE % #IRT 5, #— F8~
MIE A F v 745, BRBIZH— FOcIZE D mopt=*stop* CET & T3 5,
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**#* File structure ***
Record type
File identification
File control
File description
Neutron group boundaries
Gamma-ray group boundaries
MAT-MT control
repeat for all material-reaction type pairs
MAT-MT cross section and error
e
repeat for all matrices
8. Matrix control
9. Block control
——— repeat for all blocks
10. Matrix data
—_

LN
=7

AR Sl o

One record is used upto 72 columns.

Present if
always
always
NHOLL>0
NNGRUP>0
NGGRUP>0
always

always
always
always
always

A blank in character data presents by a symbol of 4, in the following.

1. File identification

parameter ' HNAME, HUSE, IVERS
no. parameter 3
format (11H"QV~COVERS",A6,1H=,Al2,1H*,I6)
description
HNAME hollerith file name (A6; using 'COVERX")
HUSE hollerith user identification (A12)
IVERS file version number
2. File control
parameter NGROUP, NNGRUP, NGGRUP, NTYPE, NMMP, NMTRIX,
NHOLL
no. parameter 7
format (4H~1D",716)
description :
NGROUP number of energy groups
NNGRUP number of neutron groups
NGGRUP number of gamma-ray groups
NTYPE type of stored covariance matrix and cross section error
1 = absolute covariance matrix and standard deviation
2 =relative covariance matrix and relative standard
deviation
3 = correlation matrix and relative standard deviation
NMMP number of MAT-MT pairs
NMTRIX number of covariance matrices
NHOLL number of hollerith words in description

3. File description (present if NHOLL>0)

parameter (WORDS(i),i=1 NHOLL)
no. parameter NHOLL
format (4H~2D" ,1H*,11A6/ (12A6))

description

WORDS(i)

hollerith description of file (A6)
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4. Neutron group boundaries (present if NNGRUP>0)

parameter (GPBN(i),i=1,NNGRUP), ENMIN
no. parameter NNGRUP+1
format (4H~3D",5E12.4/ (6E12.4))
description
GPBN(i) maximum energy bound of i-th neutron group, in
descending energy order [eV]
ENMIN minimum energy of neutron energy range [eV]
5. Gamma-ray group boundaries (present if NGGRUP>0)
parameter (GPBG(i),i=1, NGGRUP), EGMIN
no. parameter NGGRUP+1
format (4H~4D",5E12.4/ (6E12.4))
description
GPBG(i) maximum energy bound of i-th gamma-ray group, in
descending energy order [eV]
EGMIN minimum energy of gamma-ray energy range [eV]
6. MAT-MT control _
parameter (MATID(i), MTID(i), NWGT(i), i=1, NMMP)
no. parameter 3*NMMP
format (4H~5D~,11I6/ (1216))
description
MATID() material identification number (MAT) of i-th MAT-MT
pair
MTID(i) reaction type identification number (MT)
NWGT(i) cross section weighting option
| = constant
2=1/E
3 = thermal + I/E + fission
4 = arbitrary

5 = combined CTR CRBR

7. Material-reaction type cross section and standard deviation

parameter (CRS(j), j=1,NGROUP), (ERROR(j)), j=1,NGROUP)

no. parameter 2*NGROUP

format (4H"6D"~,5E12.4/ (6E12.4))

description
CRS(},1) cross section of j-th group and i-th MAT-MT
ERROR(j,i) standard deviation of j-th group and i-th MAT-MT

8. Matrix control

parameter MATI(i), MT I(i), MAT2(i), MT2(i), NBLOK(i)

no. parameter 5

format (4H~7D"~,516)

description
MATI(i) standard material identification number of i-th matrix
MT1(i) - standard reaction type identification number
MAT2(i) target material identification number
MT2(i) target reaction type identification number
NBLOK(i) number of blocks into which matrix is subdivided

9. Block control :
parameter (JBAND(.1), 1JJ(j,i). j=1,NGROUP),
(LGRP(n.i). n=1. NBLOK(i))
no. parameter 2*NGROUP+NBLOK
format (4H~8D",11I6/ (12I6))
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description
JBAND(,i)

1.1
LGRP(n,i)

10. Matrix data
parameter
no. parameter
format
description
COV(k,n,i)
KMAX(n,i)

bandwidth (i.e. number of given covariance data) for
group j of standard material of i-th matrix

position of diagonal element for group j of i-th matrix
number of groups in n-th block of i-th matrix

(COV(k,n,i), k=1, KMAX(n,i))
KMAX(n,i)
(4H~9D*,5E12.4/ (6E12.4))

matrix data with NTYPE for n-th block of i-th matrix
sum over JBAND() for all j in n-th block of i-th matrix
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HEE. AT — % DH

E.1 NJIOY9%!Z X AFeMGENDFER, 7 7 1 WMEBHATI7F—5

0

6

*moder*

20 =21

*reconr¥

-21 -22

*pendf tape for fe-0 from jendi-3.2* /

2600 2 /

.005 /

*fe-0 from jendl-3.2*% /

*processed by the njoy nuclear data processing system* /
0/

*broadr*

-22 23

26001000/

.005 /

300.

o/

*groupr*

-21 =23 0 24

26001060111/

*fe-0 from jendl-3.2* /

300.

1.0el0

19

1.0000e~-5 1.0130e+2 2.1445e+2 4,5400e+2 9.6112e+2 2.0347e+3
4.3074e+3 9.1188e+3 1.9305¢e+4 4.0868et+4 B8.6517e+4 1.8316e+5
3.8774et+5 8.2085e+5 1.3534e+6 2.2313e+6 3.6788et6 6.0653e+6
1.0000e+7 2.0000et7

3/

o/

o/

*stop*

E2 NIOY9%4!Z L 5U-235(MGENDFIER, 7 7 4 MERBE AT — %

0

6

*moder*

20 -21

*reconr*

=21 =22

*pendf tape for u-235 from jendl-3.2% /
9228 2 /

.005 /

*u-235 from jendl-3.2* /
*processed by the njoy nuclear data processing system* /
o/

*broadr*

=22 =23

9228 1 00 0 /

.005 /

300.

o/

*unresr¥

-21 -23 -25

9228 1 1 0 /

300.
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1.0=210

o/

*groupr*

=21 =25 0 24

9228 306 0111/
*u-235 from jendl-3.2+% /
300.

1.0el10

37

3 452 “*total nubar*/

3 455 *delayed nubar*/
3 456 *prompt nubar*/
0/

o/

*stop*

E3 ERRORII L AFeOXS5EF— 7 MHBE AT — ¥

0

6

*arrorr*

20 0 22 23 o/
2600 21 11 /
033 /

*gtop*

E4 ERRORJIZ L AU-2350 & GE7— ¥y MBERA 57— %

0

6

*errorr*

200 22 24 0/
9228 21 11/
031/

*errorr*

20 0 22 23 24 25/
9228 21 11 /
033/

9228 102 9228 18
o/

*stop*
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f1$%F. ERRORJZ— FOHHAY A + D F

LTI CFe% 198 TUE L33 A8DERRORIZ— FOH Y A MO % FT,

R e e L L e Y Yt a s

L] * »
* 958583 55888 $5568 §$ *  jendl * yers.01.00 ¢
* 38 5% 85 S5 8§ $% *  ceovariance * ran at saej *
* 3588 $5555 55558 35 * c¢ross section * onmach hp *
* $53% $585% $55% $3 9 * processing * on 2/ 7798 «*
* 33 $5 88 53 85 5385885 *  code * at 15:08:48
. $555%55 55 55 8§ 85 55888 . * *
* * - *
EEAR AR SRR EL R R R R L L Y R RS e R R eI

@LICLr...preduse cross section covariances .33

storage 25/ 40000

unit for 20
unit for a
unit for input gendf tape 22
unit for output covariance tape .. 23
unit for input covariance tape .... 0
unit for ratio-to-standard tape ...... 1]

material to be processed ....cesavaeens 2600

neutron group option .... 21
print option {0 min, 1 max) T
rel. cov. optlon (0 abs, 1 rel) ...... 1
read option {0 calc, 1 read, 2 combo} 4]
endf covariance file tc be processed . 33
legendre order for mf=34 ....vevenasas 1
coefficients for derived cress sections
for 1.0000E-05 to 2.0000E+07 ev
mk - 1 2 4 16 22 28 55 41 66 68
70 71 74 75 76 77 78 EL] a1 a2
83 84 as 86 a7 ag 91 102 103 107
1 - 1.0 0 -0 .0 .0 .0 0 .0 .0 .0
- -0 .0 .0 -0 .0 .0 .0 .0 0 .0
- -0 -0 .0 .0 .0 -0 .0 .0 «Q -0
2 - 1.0 -0 -1.a ~1.0 -1.0 =1.0 .0 .0 .0 .0
- -0 .0 .0 +0 .0 .0 -0 «0 .0 .0
- .0 .0 0 -0 .0 .0 £ =140 -1.0 -1,0
4 - .0 Q .0 «0 N .0 1.0 1.0 1.0 1.0
- 1.0 1.¢ 1.0 1.0 1.0 1.0 1.9 1.0 1.0 1.0
- 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0 .0 «Q
16 = .0 ] 0 1.0 .0 .0 .0 ] N .0
- 0 -0 .0 .0 .0 -0 .0 ] N .0
- A .0 .0 -0 .0 .0 .0 3 .0 .0
22 - .0 .0 .0 -0 1.0 .0 .a <0 .0 .0
- .9 3] .0 .0 .0 -0 .0 .0 -0 .0
- .0 ) 0 -0 N .0 .0 .0 .0 -0
28 = 0 -0 .0 .0 -0 1.0 .0 -0 .0 .0
- -6 .0 .0 N .0 0 -0 .0 .0 .0
- -0 -0 -0 .0 ) -0 «0 .0 0 .0
S5 - .0 N .0 -0 -0 .0 1.0 -0 .0 ]
- .0 -0 .0 .0 0 .0 .0 .0 .0 N
- .0 .0 .0 .0 .0 W0 -0 .0 0 .0
Bl - .0 -0 .0 .0 .0 .0 0 1.0 .0 -0
- .0 o 0 ] N 0 .0 -0 0 0
- -0 N4 .0 .0 .0 .0 -9 .0 0 .0
&6 - .0 .0 <0 .0 .0 «9 .0 -0 1.0 .0
- .0 -0 .0 -0 .0 .0 .Q -0 .0 .0
- -4 .0 -0 .0 .Q -0 0 .0 .0 .0
68 - .0 <0 .0 -0 N .0 -0 0 .0 1.0
- .0 .0 .0 .0 .0 .0 .0 0 -0 .0
- .0 3] .0 NH .0 -0 .0 0 .0 -0
70 - N .0 .0 -0 +0 .0 -0 .0 -0 .¢
- 1.0 .0 .0 .0 .0 .0 .o .0 .0 0
- .0 .0 .0 -0 N 0 .0 .0 0 -0
71 - .0 .0 -0 0 ] .0 .0 .0 .9 .0
- [ 1.0 .0 .0 .Q -0 .0 -0 0 0
- .0 .0 .0 -0 -0 .0 .0 .0 .0 .G
T4 ~ N .0 .0 .0 .0 .0 0 ] .0 .0
- 0 [ 1.0 .0 .0 N .0 .0 .a -0
- -0 «0 .Q -9 -0 .G .0 N .0 .0
75 = ] .0 <0 -0 .0 .0 -a -0 .0 0
- -0 .0 .0 1.0 .0 .0 -0 .0 .0 0
- .0 .Q -0 -0 .0 0 8] -0 -0 0
88 - -0 .0 .0 G -0 -Q .0 .0 .0 -0
- -0 0 .0 .0 .0 -0 Q 0 N .0
- .0 -9 .0 0 .0 1.0 -0 .0 -0 .0
91 - -0 .0 .0 .0 -0 N N Q .0 N
- -0 .0 .0 -0 .0 .0 .0 4 -0 .0
- -0 .0 .0 .0 .0 -a 1.0 .0 -0 0
102 - -0 ] .0 .Q .0 -0 .0 .0 .0 -0
- .0 .0 .0 -0 .G .0 N .Q ] 0
- o .0 -0 .0 N .0 .0 1.0 .0 .0
103 - -4 .0 -0 .0 .Q -0 ] -0 .0 -0
- .a 0 .0 -0 .0 .0 -0 .0 .0 -0
- .0 .0 -2 .0 .0 .0 .0 -0 1.0 .0
197 - -Q .0 .G .0 .0 -0 .0 .0 .0 .0
- -0 .0 +Q 0 -0 .0 0 -0 0 -0
- .0 WG -0 -9 -0 .0 .0 .0 -Q 1.0

neutron group structure......jfs-3 19-group

1 1.00CG00E-0S - 1,01300E+02 .
2 1.01300E+02 - 2.14450E+02
3 2.14450E+02 - 4.54000E+02
4 4.54000E+02 - 9.61120E+02
5 9.51120E+02 ~ 2.03470E+03
5 2,03470E+03 -~ 4.30740E+03
7 4,30740E+02 ~ 9.11B90E+03
g %.11800E+03 ~ 1.93050E+04
9 1.93050E+04 — 4.08530E+04
10 4.086B0E+04 - B.65170E+04
11 B.65170E+04 - 1.B83160E+05
12 1.83160E+05 -~ 3.B7740E+0S
13 3.87740E+05 - B.208S0E+05
14 8.20850E+05 - 1.35340E+06
15 1.35340E+06 ~ 2.23130E+06
16 2.23130E+06 - 3.674B0E+06
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17
18
19

3.6TBHOE+06 ~
6.06530E+06 ~
1.0¢000E+07 -

6.06530E+06
1.00000E+07
2.000Q0E+07

union structure has 106 groups

WX AR NG W N

105

1.00000E-05 -
1.01300E+02 -
2.14450E+02 -
4,54000E+02 =
9.611208+02 -
2.03470E+03 -~
4.30740E+03 =
9.11880E+03 -
1.93050E+04 -
4.086080E+04 =
8.651708+04 -~
1-25000E+05 -
1.83160E+05 =
2.5000Q0E+35 —
3.¢0000E+05 -
3.87T40E+05 =
4.0C000E+05 -
5.000C0E+05 -
6§.25000E+05 -
8.0000CE+Q5 ~
B.20850E+05 =
8.62070E+05 -
9,31035E+05 -
1.20000E+06 ~
1.35340B+06 -
1.50000E+06 =
2.00000E+06 -~
2,12270E+06 =
2.231308+06 -
Z.5C000E+06 -
2.56135E+06 -
2.70550E+C06 -
2.BS275E+06 -
2.97100E+06
2.99480E+06
2.92740E406
3.00000E+08
3.01340B+05
3.17630E+05
3.43100E+06
3.485502+06
3.506008+06
3.50670E+06
3.50750E+06
3.58915B+06
3.66580E+06
3.67800E+06
31.71550E406
3.75375E+06
3.81560E+06
3.893290E+06
3.90]110E+06
3.90780E+06
3.92600E+06
3.95055E+06
3.96300E+06
4.0C00DE+0E
41.16780E+06
4.17420E+06
4.19430E+06
4.37570E+06
4.47420E+06
4.48040E+08
4.50000E+06
4.53880E+06
4.58390E+06
4.5871Q0E+04
4,59130E+06
4.59715E+06
4.6B7RS5E+06
4.73710E+06
4.74020E+06
4,76940E+06
4.78580E+06
4.79565E+06
4.8929CE+06
S.00000E+06
S.50000E+06
6.06530E+06
6.25000E+06
§.5000QE+06
T.50000E+06 —
7.75700E+06 -
8.00000E+06 -
9.50000E+06 -~
B.878S0E+06 -
9.50000E+06 =
1.00000E+D7 ~
E.Q370QE+07 -
1.050C0E+07 =
1.06850E+07 -
1-14100E+07 —
1.1500GE+07 =
1.17050E+07 -
1-200008407 -

L I T T N I I N I I |

LI I A I O N N T Y NN O O I I A |

1.25000E+07
1.35000E+07
1.40G00E+07
1.45000E+07
1.55000E+07
1.50000E+07
1.565000E+07
1.75000E+07
1.80000E+07
1.850008+07
1.85000E+Q7

prosessing mat 2500

25-FE~

1.0130QE+02
2.14450E+02
4.54000E+02
9.61120E+02
2.0347¢E+03
4.30740E+03
9.11880E+03
1.23050E+04
4.00680E+04
8.65170E+04
1.250Q¢E+Q5
1.83160E+05
2.30000E+05
3.00000E+0S
3.87740E+05
4.000Q0E+05
5.Q0000E+05
6.25000E+05
8.00000E+05
8.20850E+05
B.62070E+05
9.,31035E+05
1.20000E+06
1.35340E+06
1.50000E+06
2.00000E+06
2.12270E+D6
£.23130E+06
2.5000Q0E+06
2.56135E+06
2.70550E+06
2.85275E+06
2.97100E+06
2.99460E+06
2.89T40E+06
3.000C0E+06
3.901340E+06
3.1760E+06
3.43100E+06
3.4855QE+06
3.50000E+06
3.50670E+06
3.50750E+06
3.5B315E+06
3.66500E+06
3.679B0E+06
3.71550E+06
3.75375E+06
3.681560E+06
3.83290E+06
3.90110E+06
3.90790E+06
3.92609E+06
3.95055E+06
3.56300E+06
4.00000E+06
4.16780E+06
4.17420E+06
4.19430E+06
4.37570E+06
4.47420E+06
4.49040E+06
4.50000E+0§
4.53880E+06
4.58390E+06
4.58710E+06
4.59130B+06
4.59715E+06
4,.687B5E+06
4.731710E+06
4.74020E+0§
4.76940E+06
4.78580E+06
4.79565E+06
4.8929CE+06
5.00000E+06
5. 50000E+06
£.06530E+056
5.25000E+06
5.50000E+06
7.50000E+06
7.75700E+06
6.00000E+06
B.50000E+0C6
B.B7BS0E+0E
9.50000E+06
1.00000E+07
1.03700E+07
1.05000E+07
1.05830E+07
1.14100E+07
1.15000E+07
1.17050E+07
1,20000E+07
1.25000E+07
1.35000E+07
1,400GDE+07
1.45000E+07
1.55000E+07
1.50000E+07
1.55000E+07
1.75000E+0Q7
1.80CCOE+07

1.85000E+07

1.35000E+07
2.00000E+07

0 JNCT EVAL-MARB? S.TIJIMA,H.YAMAKOSHI

covariances calculated for 30 reactions and 106 groups

table of multigroup cross secticns

group
no.

lower group

anergy Elux

mt

cross section

mt 2 mt

f -21 (14D
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repacking

repacking

mt 16
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1 1.000GE-05 1.2535E-02 L.1874E+01 1.1315E+01 -00CG0E+00 +GCCCE+00
2 1.0130E+¢2 1.1839E-03 1.06955+01 1.0658E+01 L000GE+QD GOGGE+C0
3 2.14458+¢2 1.1840E-03 1.0043B+01 1.0018E+01 .0000E+CC .0000E+00
4 4.5400E+02 1.183%E-03 9.04178+00 9.02902+00 .0000E+GG .0000E+00
5 9.6112E+02 1,1839E-03 7.8587E+00 7.5318E+00 .0000E+G0 .0000E+00
& 2.0347E+03 1.1039E-03 6.1306E+00 6.12S95E+00 -0000E+00 -0900E+09
7 4.3074g+03 1.1B39E-03 1.0151E+01 1.0135E+01 -Q090E+00 «0000E+00
8 9.1198E+03 1.1B840E-03 4.7340E+00 4.7377E+00 4.3362E-03 0000E+00
9 L1.%3058+04 1.1839E-03 1.2298E+01 1.21B83E+01 9.6918E-02 +G000E+00
10 4.0868E+04 1.1839E-03 4.74I1E+00 4.590BE+00 3.9008E-02 -0QGQ0E+00D
11 §.65178+04 1.1839E-03 3.8)106E+00 3.7709E+00 2.9896E-02 .0000E+00
12 1.8316E+05 1.1839E-03 3.4996E+00 J3.4788E+00 1.4093E-02 .0000E+DD
13 3.8774E+05 1.1839E=03 3.1609E+00 3.1365E+00 1.8917E-02 -0000E+00Q
14 8.2085E+05 7.9933E-04 2.6100E+00 2.2672E+0Q0 3.3929E-01 «0000E+00
15 1.3534B+06 7.8913E-04 3.0132E+00 2.26B8E+00 7.4107E-01 +0000E+00
16 2.2313E+406 7.1525E-04 3.3884E+00 2.3178E+00 1.0611E+00 -000QE+00
17 3.6788E+G6 4.0%27E-04 3.6422E+00 2.2767E+00 1.3417E+Q0 . 4000E+00
18 §.0853E+06 1.0771E-04 J.4804E+00 2.0076E+00 1.4000E+00 8.1246E-04
1% 1.0000E+07 8.3515%E-05 2.5879E+00 1.1581E+G0 7.8916E-01 3.3116E-01
group cross section
ne. mt 22 mt 28 me 35 me 61 me 66 mt 68
14 . 0000E+00 L0000E+0C¢  3,1424E-01 +D000E+00 +GCO0E+CC -ROOOE+C0
15 .000QE+00 000DE+0CG 6.9046E-01 B.54835-04 -0CO0E+0C .0G0OCE+00
16 -000QE+Q0 +O0Q0E+0Q  7.1924E-01 1.1317E-01 8.3660E-02 1.25%4E-02
17 .0000E+D0 .0000E+00 2.5987E=01 1.0510E-01 1.2561E-01 3.4631E-02
18 -DOOOE+00 1.63123E-07 1.0068E-01 3.5470E-02 3.6566E-02 1.3941E-02
1% 2.2724E-03 9.7150E-02 S5.9909E-02 6.6999E-03 7.2069E-03 3.79C07E-03
qroup croas section
no. mt 70 mt 71 mt 74 mt 75 mt 76 me 77
16 3.6225E-02 1.8635E-02 5.5889E-03 3.5540B-03 1.1786E~04 D000E+30
17 95.8996E~02 1.0556E=-01 6.7548E-GZ 9.5713E-02 1.0946E-01 4.,0428E-02
18 2.6244E-02 4.D044E-02 3.1046E-02 4.0556E-02 5.1453E-02 2.77228-02
13 2.4837E-03 1.6814E~-03 2.0149E=03 1.4271E-03 4.2184E-03 2.4620E-03
group cross saction
no. mt 78 mt 79 mt Bl mt B2 mt 83 me 84
17 3.3078E-02 2.7747E-02 1.8279E-02 1.8037E-02 1.2568E=-02 1.3065B-02
18 2.2355E-02 2.1127e-02 1.9697E-D2 1.5655E-02 1.7294E-02 2.00428-02
15 2,06922-.03 1.6B31E-03 5.B8125E-04 5.8053E-04 9.6380E-04 1.3288E-03
group ¢ross section
no. mt B85 mt 86 mt 87 mt 88 mt 91 mtle2
1 .CO00E+00 -000YE+00 +.0000E+0Q +G00QE+00 .0000E+00 5,58394E-01
2 .CGODOE+00Q .000QE+9Q 0000E+(Q . 0000E+0D L0000E+00 3.7337E~02
3 «0DODE+QD .0000E+00 - D0GOE+GO .006CE+00 0000E+00 2.5342E-42
4 .0000E+00 «O000E+00 .00CCE+CD -000CE+00O -000QE+Q0 1.2674E-02
5 -0COOE+00C Q000E+00 G00CE+QO -00G0E+00 LO000QE+00 2.2690E-0%
6 DO0COE+Q0 .00008+00 .GQ00E+00 .00G0E+00 .0000E+00 4.72BBE-03
7 LOCGOE+00 .0000E+00 .CQGOOE+00 -0000E+0Q L.0000E+Q0 1.6529E-02
8 -000GE+0QG +GOOQE+Q0 .0000E+0C -0000E+00 L0000E+00 1.1956E-02
2 .0000E+00 -GO00E+0D0 +.00D0E+DC .0000E+0DQ .0000E+03 1.BS00E-02
10 .0000E+00 .0000E+00 -0000E+C0 -000CE+QQ LQ0Q0E+00  1.13778=-02
11 .0000E+Q0 00CDE+0Q -0000E+00 -0000E+00 .0000E+0¢ 3.8985E-03
12 +0000E+00 «QO0OE+0D +C000E+00 .000CE+00Q . 00005400 §,.7284E-03
13 +0000E+00 +COCOE+00 -000DE+00 -000CE+00 .Q00QE+00 5.4839E-03
14 -0000E+00 «GOCOE+00 «0000E+00 -D0C0E+00 -Q00¢E+00 3.5391E-03
15 -Q0Q0E+00 +G00CE+0D .0000E+00 -00GOE+0D .0000E+00 2.6450E-03
16 -0000E+00 -000GE+00 +0000E+00 .Q0C0E+00 2.0B65E-03 2.5153BE-03
17 1.0418B-02 1.1215E-02 9.1454E-03 1.6862E-02 7.6341E-02Z 1.5811E-03
18 1.7581E-02 1.7372E-02 1.7170E-02 3.787BE-~02 7.6309E-01 1.0290E-03
i9 5.0692E-04 1.0266E~03 1.2915E-03 8.3464E=-03 6.7306E-01 1.4126B-04
group croas section
ne. mtl03d mt107
13 .0000E+0¢ §,3184E-09
14 1.1780E-05 1.2339E=-07
15 6.7989E~-04 B.350362-07
16 6.%432E-03 1.6637E-05
17 2.1559E-02 &.7561E-04
18 6.0170E-02 1©.0850E-02
19 1.182BE-Gl - 4.1618E~02
repacking
relative covariance { mt 1 , ig , mt 1 , igp } 22.0s
ig igp +0 +1 +2
5 5 1.383E-07
& 6 2.039E-1¢
] B 7.678E-11
-] 9 1.012E-D3
10 1¢  1.244E-04
11 11 1.129-04
12 12 1.722B-02 2.414E-02 2Z.487E-02 2.422E-02 1.546E-02 6.057E-03
12 18 6.Q20E-Q3 6.083E-03
13 12 2.414E-02 3.571E-02 3.67BE-02 3.581E-02 2.286E-02 §.957E-03
13 18 9.902E-03 §.995E-03
14 12 2.4B7E-02 3.678E-02 3.799E-02 1.694E-02 2.357E-02 9.236E-03
14 18 9.191E-03 9.276E-03
15 12 2.422E-02 3.581E-02 3.694E-02 3.599E-02 2.297E-02 9.996E-03
15 18 8.942E-03 9.034E-03]
16 12 1.546E-~02 2.2BS6E-02 2.357E-02 2.297E-02 1.469E-02 5,.747E-03
15 18 S5.712E-03 5.769E-03
17 12 6.057E-03 8.957E-03 9.236E-03 B8.996E-03 S.747E-03 2.254E-03
17 18 2.237e-03 2.260E-03
18 12 5.C20E-G3 8,902E-03 9.181E-03 8,942E-03 5.712E-03 2.237E-03
18 18 2.227E-03 2.245E-03
19 12 5.083E-03 8.995E-03 9.276E-03 9.034E-03 S5.769E-03 2.260£-03
19 18 2.246p-03 2.287E-03
...contribution from resonance parameters (mf=32)...
ig igp resclved
5 S 1.383g-07
8 5 2.03%E-10
- 8 7.678E-11
4 2 1.012E-03
10 10 1.244E-04
11 11 1.12%E-04
12 12 8.012E-04
13 13 5.6308-.09
relative covariance [ mt L , ig , mt 2 , igp ) 22.98
ig igp +0 +1 +2
12 12 1.631E-02 2.433B-02 2.863E-02 3.216E-02 2.260E-02 09.589E-03
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relative covariance (

zero

relative covariance [

zero

(FE&)

relative covariance {

2ero

relative covariance (

ig

I
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19

13
19
1
7
13
15
1
7
12
15

1.0448-02
2.428E=-02
1.543E-02
2.502E-02
1.592E-02
2.436E-02
1.550E-02
1.555E-02
9.903E-03
6§.093E=-03
3.8798-03
6.056E-03
3.860E-03
6.119E~02
3.854E~-03

+0
2.196E-04
7.251E-06
4.269B-0%
3,5468-07
1.557E-05
3.142E-07
3.027B=10
2.5135E-08
1.125E-05
3.713E-07
2.186E-10
1.8168-08
6.240E-06
2.060E-07
1.213e-10
1.008z-08
1.3228-04
4.364E-06
2.569E-09
2.134E-07
3.432E-08
1.133E-07
6.671E-11
5.541E.09
7.251E-06
2.394E-07
1.409E-~10
1.1715-08
1.122E-05
3.704E=-07
2.181E-10
1.812E-08
§.751E-06
2.229E-07
1.3128-10
1.050E=-08
1.078E-05
2,.560E-07
2.096E-10
1.741E-08
4.650E~06
1.535E-07
2.332E-0%
1.280E-08
3.912E-09
1-292BE-10
2.447E-02
1.367E-02
4,.26%E-09
1.409E=10
3.627E-02
2,026E=02
4.602E-09
1.520E-1D
4.267E=02
2.386E-02
3.798E-09
1.2548-10
4.,793E-02
2.6BlE-02
4.44BE~DY
1.46BE~-10
3.36BE~02
1.8858-02
5.326E-09
1.758E-10
1.4448-02
B.08ZE-0D3
4.534E-09
1.497E-10
1.555(-02
8.709E-03
3.546E-07
1.171E-089
2.026E-02
1.154E~02

1.355E=-02
3.599E-02
2.0610B-02
3.707E-02
2.073E-02
3.6098-02
2.019E-02
2,.304E-02
1.289E-02
9.026E-03
5.050E-03
8.971E-03
5.019E-03
5.065E-Q3
5.110E-03

mt 1, ig

mt 1, igq

mtk 1, ig

mt 2 , ig

+1
1.557B-05
1.122E-05
4.602E-09

1.105E-06
7.957E-07
3.264E-10

7.976E-07
5.746E-07
2.357E-10

4.426E-07
3.188E=07
1.308E-10

9.374E8-06
6.753E-06
2.770E=0%

2.434B-07
1.753E=-07
7.192E-11

5.142E~07
3.704E~07
1.520E-10

7.957E-07
5.732E-07
Z.351E-10

4.788E-07
3.449B-07
1.415E=-10

7.647E-07
5.5098-07
2.260E-10

3.29BE-07
2.376B-07
2.2975-08

2.775E-10
1.999E=-10
2.880E-~02

3.0278-10
2.181E-10
4.267E=02

3.264E-10
2.351E~10
5.035B-02

2.693E-10
1.940E-10
5.648E-02

3.154e-10
2,272E~10
3.967E-02

3.771E=-10
2.721E-10
1.701E-02

3.213E-10
2.315E-10
1.832E-02

2.5I5E-08
1.812E-08
2,384E-02

4.234E-02
4.373e-02
4.253E-902
2.714E-02
1.063E~02
1.0537E-C2
1.068E-02

; mE 4,

, mt &

, mtla7 |

, me 2,

*2
1.225E-05
6§.751E-06
3.798E-09

7.976E=07
4.788E~07
2.693E~10

5.760E-07
3.457E=07
1.945E-10

3.196E-07
1.918E-07
1.0758-10

6.769E-06
4.063IE-06
2.286E-09

1.758E-07
1.055E-07
5.935E~1%

3.71L3E-07
2.225E=-07
1.254E=-10

5.746E-07
3.449E-07
1.940E=10

3.457E=07
1.031E-03
1.1678-10

5.522E~07
3.315E-07
1.865E=-10

'2.382E-07

1.429E=-07
1.777E-09

2.004E-10
1.203E-10
3.235E-02

2.186E-1¢
1.312E-10
4.793E-02

2.357E=10
1.415E-10
5.648E~02

1.945E-10
1.167E=10
6.348E-02

2.279E=-120
1.267E-10
4.460B-02

2.727E-10
1.637E-10
1.911E-02

2.322E-10
1.394E-10
2.,059g-~02

1.816E8-08
1.0S0E-C8
2.681E-02

4.756E-02
4.906E~02
4.780E-02
3.051E=-02
1.195E~02
1.138E-02
1.200E-02

igp )

1gp )

igp )

igp )

§.240E=-06
1.07BE-05
4.440E=-09

4.426E-07
7.647E~07
3.154E-10

3.196E=07
5.522E-07
2,278E~10

1.773E-07
3.064E=07
1.264E-10

3.756E=06
5.490E-06
2.677E=09

9.7S2E-08
1.685E=07
6.950E-11

2.060E~07
3.560E~07
1.46BE-10

3.1B8E-07
5.509E-07
2.272E-10

1.918E-07
3.315E-07
1.367E=10

3.064E-07
1.277E=-04
2.184E-19

1,321E-07
2.283E-07
1.371E~09

1.1128-10
1.921E=-10
2,2M4E-02

1.213B-10
2.096E-190
3.36BE=02

1.30BE-10
2.260E=10
3.967E~02

1.679E-10
1.865E-10
4.460E-02

1.264E-10
2.1B4E-10
3.1398-02

1.513e=-140
2.615E-10
1.344E-02

1.2BBE-10
2.226E-10
1.448E-02

1.008E-08
1.741e-08
1.885e=-02

3.342E=02
3.446E-02
3,358E-02
2.1478-02
8.402E-03
6.331E-03

8.435E=-03

1.322E~-04
4.650E=06
5.326E-09

9.374E-06
3.298E-07
3.777E=-10

§.769E-06
2.382E=-07
2.727E-10

3.756E-~0D6
1.321B-07
1.513E~10

7.958E-05
2,799E-06
3.205E-09

2.066E=06
7.267E-08
8.322E-11

4.364E-05
1.535E-07
1.758E=-10

6.753E-06
2.376E=07
2,721E-10

4.063E~06
1.42%E-07
1.637E-10

6.490E=-06
2.283E-07
2.6158=-10

2.799E-06
1.153E04
4.398E-10

2.3358-09
2.360E-09
2.7478-03

2.569E-09
2.332E=-09
1.444E-02

2.770E=-09
2.297E-09
1.703E=02

2.266E-09
1.777E-09
1.911E-02

2.677E-09
1.371E-0%
1.344E-02

3.205E-09
4,398E-10
5.772E-03

%2.729E-09
3.431E-10
6.207E-03

2.134E-07
1,2BGE-08
B8.082E-03

-..contributicn frem resonance parameters (mE=32)...
igp resolved

ig

S 2.8%5E-049
5 S5.748B-17
8 1.073p-12
9 1.031E-03
10 1.271E-04
11 1.]132E-04
12 9.108E-04
13 5.706E-09

relative covarlance {mt 2 , ig , mt 4 ,

igp )

f -23 (143}

1.433B-02
1.4708E-02
1.439B-02
9.194E-03
3.6D06E-03
3.579E-03
3.6158-03

23.7s

23.7a

24.23

25.0s

3.4328-06
3.912E-0%
4.534E-0%

2.434E-07
2.775E-10
3.215E-10

1.758E=07
2.904E-10
2.3228-10

9.752E~08
1.112E-10
1.288E-10

2.086E=-06
2.355g-09
2.729E=08

5.363E-09
6.114E=-11
7.085E-11

1.133E-07
1.252E-10
1.497E-10

1.7338-07
1.5999E-14¢
2.316E-10

1.055E-07
1.203E-10
1.3948-10

1.685E-67
1.52iE-10
2.226E-10

7.267E-0B
2.360E-09
3.431E-1¢

6.1148-11
1.742E-02
E.050E-02

6.671E-1]
2,447E-02
1.555E=02

7.192E=~11
2.880E-02
1.832E-02

5.935E-11
3.235E-02
2.0559E-02

6.950E=-11
Z2,274E-02
1.448E~02

B§.322E-11
9.7478-023
6.207E-03

7.085E-11
1.050E-02
5.699E=03

S.541E-09

1,357E-02
8.7092-03

25.8s



zarg

raelative covariance ( mt 2 , ig ,
ig igp +0 +1
19 19 =1.848E-04
relative covariance ( mk 2 , ig ,
ig igp +0 +1
19 19 -2.612E-04
relative covariance { mt 2 , lg ,
ig igp +0 +1
19 1% ~7.B46E-~05
relative covariancea { mt 2 , ig ,
zaro
ralative covariance ( mt 2 , ig ,
ig igp +0 +1
1 1 =4.446E=03 =4.446B=03 =4.
1 7 -4.446E~03 -4.446E-03 -4.
1 13 =2.442E-06 =2.949E~06 ~3.
1 19 -2.907E-03
2 1 -3.153E-04 -3.153E-04 -3.
2 7 =3.153E=04 =3.153E-04 -3.
2 13 -1.7325-07 ~2.091E-07 -2.
2 19 -2.061E-04
3 1 -2.277E-04 =2.277E-04 =2.
3 7 -2-277E-04 -2.277E-04 -2.
3 13 -1.2508-07 -1.510E-07 -1i.
3 19 =1.489E-04
4 1 -1.263E-04 -1.263E-04 -1.
4 7 -1.263E-04 =1.263E~04 -1.
4 13 =6.%38E=08 ~8.390E~08 «%.
4 19 -8.260E-05
s 1l =2.676E~03 =2.6T6E=03 =2.
5 7 «2.676E«03 ~2.676E~03 -2.
5 13 -1.470B-06 -1.775E-06 -1.
S 19 -1.T749E=03
6 1l -6.947E-05 -§.947E-05 -6.
6 7 —=6.947E-05 =§.547E~05 ~6.
6 13 =3.816E=00 =4.60BE=08 3.
6 19 -4.542E-05
7 1 ~1.45BE~04 =1.468E-04 =1.
ki 7 =1.46BE=04 =1.46BE«04 «1.
7 13 -8.062E~-0B -9.737E-08 -1.
7 1% -9.53%78-05
B I =2,271E«04 ~2.271E-04 -2.
8 7 -2.271E-04 -2.271E-04 -2.
2 13 -1,247E-07 -1.5078-07 -1.
a 19 -1.485E=04
] 1 =1.357E-04 -1.367E-04 -1.
9 7 -1.367E~04 -1.367B-04 -1.
] 13 -7.506E-08 =-9.065E=08 ~1.
9 19 -8.936E-05
10 1l -2.183E-04 -2.183E-04 -2.
10 7 -2.183E-04 -2.1838-04 -2.
10 13 =1.199E=07 =1.448E-07 =1.
10 i9 -1.427E-04
11 1l -9.414E-05 ~9.414E~05 =9.
11 7 =9.414E=05 =8.414E-05 -3.
11 13 -1.334E-06 -1.472E-06 -1.
11 19 -1.049E-0D4
12 1 =7.920E-08 ~7.320E-08 -7.
12 7 -7-.920E-08 -7.920QE-00 -7.
12 13 -1.570E=06 =1.725E-06 =1.
12 19 -5.311E-03
13 1 -8.642E-08 -8.642E-08 -B.
13 7 -8.642E-08 -8.642E-08 -8.
i3 13 -1.703E-06 -2.)107E-06 -2.
13 19 -B.994E-05
12 1 =5.317E~08 =9.317E=08 =9.
14 7 -9.3178-08 -9.317E-08 -9.
14 13 -1.830B~06 -2.472E-08 -~2.
14 1% =1.256E=-04
15 1 -7.588E-08 -7.606E-08 -7.
15 7 -7.688E-08 -7.688E~08 =7,
15 13 =1.494E=06 =2.002E-06 -2.
15 1% -1.410E-04
16 1 -9.004E-08 ~9.004E~08 -9.
16 7 =9.004E=08 =9.004E~08 ~3.
16 13 -1,107E-06 -1.46BE-06 -1.
16 19 -5.B806E-04
17 1 =1.078E=07 =1.076E-07 -1.
17 7 -1.070E-07 -1.078E-G7 -1.
17 13 -2.955E-07 -4.027E=-07 -5.
17 19 =1.793E-03
18 1 -5.17BE-0B -9.178E-08 -9.
18 7 -9,178E-08 -9.178E-08 -9.
18 13 =2.377E=07 =3.360E=07 =4.
1e 19 -2.115E-03
13 1l -7.178E-06 -7.17BE-06 -7.
1% 7 ~7.170E~06 =7.1789E~06 =7.
19 13 «6.276E=D6 «%.820E-06 -1.
19 19 -1.835E-01

mt 16 ,

+2

mt 22 ,

+2

mt 28 ,

+2

mt 55 ,

mk102 ,
+2

446E=03
446E-03
258E-06

1538-04
153E8-04
310E-07

277E=-04
277E-04
668E~07

263B-04
263E~04
257E=-08

§76E=03
676E-03
961E-06

947E-05
947E~-05
031E-08

4685-04
468E~04
076B-07

271E-04
271E-04
664E-07

367E-04
324E-04
001E=-07

183E-04
1835-~04
545E=07

414E-05
414E-05
S24E-06

920E-08
920E-08
782E=-06

642E-08
642E=-08
240E-05

317E-08
317E-08
680E-06

58808
688E-08
241E~06

V04E-08
904E-D3
T43E-06

078E-D7
078E-07
S69E-07

17808
1782-~08
Q87E-07

178E-06
1748-06
476E-05

igp )

igp )

igp )

igp )

igp )

=-4.446E~03
—4.446E~03
-4.098E-06

-3.153g~04
=3.153E=-04
-2.906E-07

=2.277E-04
=-2,2778-04
~2.099E-07

-1.263E-04
~1.263E-04
=1.165E=07

=2.676E-03
=2.675E=03
~2.467E-06

-6.947E-05
~6.947E-05
=6.404E-08

=1.468E-04
=1.46HE=04
=-1.353E-07

=2.271E-04
=-2.271E-04
-2.094E-07

-1.367TE-04
-1.367E-04
=1.260E-07

~2.183E-04
~2.161E-04
=2.012E=-07

~9.414E-05
=9.414E=05
-1.2635-06

-1.920E-08
-7.920E-08
=1.440E-06

-0.642E-08
=-8.642E~08
-1,783E~06

=9.317E=-08
-9.317E-086
-2.111E-06

~7.688E-08
-7.688E-08
«1.973E-06

~9.004E~DB
=9.,004E-~08
«2.912E-06

«1.078E=07
~1.078E-07
=2.479E-06

-9.178E-08
-9.178E~08
=4,307E=07

-7.178E-06
=7.178E~06
=5.527E~05

-4.446E-03
«1.772E-03
-7.669E~06

-3.1538-04
-1.256E=-04
-5.43BE-07

-2.277TE~04
-9.072E-05
-3.527E-07

-1.263E-04
-5.034E~05
=-2.17%E=-07

-2.676E=03
~1.066E-03
~4.615E~-06

-6.947TE-05
~2.768E=05
=1.198E-07

-1.468E-04
=5.849E=05
-2.532E-07

=2.271E-04
-9.050E-05
=-3.918E-07

=1.367E-04
=-5,446B-05
-2.357B=07

-2.1832-04
-8.698E-~05
=3.765E-07

-9 .414E-05
=3,551E-05
-6.3338-07

-7.920E-08
-8.950E-97
=5.7678=-07

-8.642E~08
~8.084E=-07
~7.440E-07

=5%.317E=-00
-8.745E-07
-%.045B-07

-7.666E-08
-6.769E=-07
~2.3516E-07

-%.004E-0B
=5.222B-07
~2.874E-06

~1.078E-07
=1.675E-07
=5.973E-06

-%_178E-08
~1.307E~07
=2,957B-06

-7.178E-08
=4,074E-06
-3.150E-04

.. .contribution from resonance parameters (mf=32)...

ig igp resolved

5 5 1.257-10
8 8 1.771E-0%
9 3 4.,255EB-06

10 1¢ 2.226E-06
11 11 2.707E-06
12 12 8.407E-07
13 13 2.717E-08

relative covariance { mt

ig igp +0

2, ig , mtid3 , igp )

+1

+2

16 16 ~4.546E-05 -3.176E-05 -3.294E-06

17 16 -1.004E-04 -2.945E~04

=-4.

679E-05

-2.507E-06
=3.5402-05

f -24 (144)

26.63

27.43

28.2=

29.08

45.4s

=4.446E=03
-2.023E-06
=-8.845E=-06

-3.153E-04
=1.435E=-07
-6.273E-07

=-2.277E=-04
-1.036E-07
~4.530BE=07

=1.263E-04
=5.748E=08
~2.513E-07

=2.676E=03
~1.217E~-06
-5.323E=06

-6,347E-05
=3.161E=-08
-1.382E-07

=1.469E=-04
-6.679E-08
-2.920E-07

-2.271E~04
-1.033E-07
~4.519E-07

-1.367E-04
-6.216E-08
=2.T15E=07

-2.183B-04
~9.932E-08
=4.343E-07

=5.414E=05
-1.220E-06
-6,694E-07

~7.220E~-08
-5.008E-07
=5.905E-07

-8.642E~08
=1.419E=-06
-8.107E~07

=-2,317E-08
-1.3%2E-06
~1.023E=-06

-7.688E-08
=1.074E-06
-9.296E-07

=9.004E=-08
-8.081E-07
~9.120E-07

~1.07BE-07
~2.0718-07
~4.006E=-06

-9.178E-04
=1.5658=07
«7.112E-06

~7.170E~06

=3,350E=-06
-5.035E-04

45.3s



18 16 =3.300E-05 -1.48)1E-04 -8.444E-05
19 16 =8.547E-05 -3.818E-04 -2,139E=-04

relative covariance { mt 2 , ig , mtld7 ,

ig igp +0 +1 +2
13 13 -2.387E-10 -2.387E-10 -4.271E-11
13 19 -3.570E-13
14 13 «4.898E~09 ~4.899E-09 -8.765E-10
14 19 -7.3268-12
15 13 -6.036E-99 -6.036BE~08 -1.935E-07
15 19 =4.281E=-0%
16 13 ~9.042E-09 -9.042E=09 =-4.259E-06
16 19 -9.849E-08
17 13 =2.444E-07 =2.444E-07 -9.736E-05
17 19 -3.523E-06
18 13 -2.829E-06 -2.829E-06 -9.153E-04
18 19 =5.011E=0¢5
19 13 -4.837E-06 -4.837E=06 =-4.104E-04
1% 19 -1.241E-04

relative covariance { mt 4 , ig , mt 4 ,

ig iap +0 +1 +2
14 14 1.931g-02 1,.570E-02 5.308E-03
15 14 1.570BE=-02 1.406E=-02 5.227E-03
16 14 5.30BE-03 3,227E-03 2.878E-D3
17 14 -2.222E-03 ~1.791E-03 -2.375E-04
18 14 -1.094E-05 3.4B65E=05 1.297E=04
19 14 8.233e-05 1.193E-04 1.S71E-04

ralative covariance { mt 4 , ig , mt 16 ,
zars
relative covariance { mt 4 , ig , mt 22,
zero
relative covarlance ( mt 4 , ig , mt 28 ,
2are
relative covariance { mt 4 , ig , mt 55 ,

ig igp +0 +1 +2
14 14 2.085E-02 1.6B5E-02 7.830E-03
15 14 1,696E-02 1.509E-02 7.712E-03
16 14 5.731E-03 5.610E=03 3.866E=03
17 14 -2,399E-03 -1.922E-03 -5,306E-04
18 14 -1.191E-05 3.718E-05 1.729E-04
19 14 §.889E-05 1.280E-04 2.277E-04

relative covariance ( mt 4 , ig , mt 61 ,

ig igp +Q +1 +2
15 15 1,589E-06 2.952E-06 4.091E-08
16 15 2.72%e-04 1.808E-03 1,.810E-03
17 1% 2,778B-06 1.320E-03 2.567E-03
13 15 1.027g-06 1.202E-04 4.248E-04
19 15 4,616E-07 1.069E-05 B.556E-0S

ralative covariance { mt A_, ig , mt 66 ,

ig  igp -0 Cwl +2
15 16 5.791E-04 -2.373E-04 -3.17BE-05
17 16 -2.8248-04 7.529E-04 1.196B-03
18 16 ~1.053E-05 3.3362-04 1.183E=03
19 16 1.7998-05 1,1748-04 5.455E-04

relative covariance { mt 4 , ig , mt €8 ,

ig igp +0 +1 +2
16 16 3.956E-04 2.895E-05 1.464E-05
17 16 6.296E-05 2.7008~04 6.276E-04
18 16 1.2292-05 2.421E-04 6.3518-04
19 16 1.756E-05 1.334E-04 3.566E-04

relative covariance ( mt 4 , ig , at 70 ,

ig  igp +0 +1 +2
16 16 3.593E-04 2.0145-05 1.852E-05
17 16 4.354E-05 6.707E-04 1.10BE-0Q3
18 16 1.0172-05 2.B14E-04 5.859E-04
19 16 1.7028-06 4.B62E-05 1.044Z~04

relative covariance ( mt 4 , ig , mt 71 ,

ig igp +0Q +1 +2
16 16 1.2B1E-D4 1.971E«Q6 2.262E-06
17 16 B.830E-06 3.925B-04 8.865E-04
18 16 3.6B4E-06 3.223E-04 8.522E-04
19 16 3.63DE-D7- 2.669E-05 §5.929E-05

relative covariance { mt 4 , ig , mt 74 ,

ig igp +0 +1 2
16 16 1.389E~05 1.382E-06 2.365E-07
17 16 1.321E-05 3.669E-D4 6,7B6E-04
18 16 9,958E-07 2.989E-04 6.721E-04
1% 16 1.273E-G7 3.731E-05 8.405E-05

relative covariance ( mt 4 , ig , mt 75 ,
ig igp +0 +1 +2
15 16 4.221E-05 1.Z11E-06 1.065E-07

17 16 2.578E-05 1.32%E-03 1.380E-03
189 16 9.223E-07 S5.606E-04 %.253E-04
13 16 6.26:E=08 3.454E-05 6&.124E-05

relative <covariance ( mt 4 , ig , mk 76 ,
ig igp +0 +1 +2

16 16 8.0483E-10 5.976E-09 2Z.592E-10

-6.333E-05
-2.)19%E=04

igp )

«3,341E=12
~&.855E~11
-2.224E-07
=-4,923E=04
-1.156E-04
-1.100E=03
=4.,931E-04

igp )

-2.222E-03
~1.791E-03
-2.375E~04
1.221E-03
4.865E=04
7.689E-05

igp )
igp )
igp )
igp )

~1.147E=02
-9.248E-03
=-1.857E=-03
3.126E~03
1.067g-03
1.106E=-03

igp )

4.576E-08
5.059E-04
1.3148-03
1.103E=-03
4.884E-04

igp )

1.533E-04
1.203E-03
1.572E=03
7.815E-04

igp )

4.340E-05
7.168E-04
7.392E-04
4.209E-04

igp )

1.846E-05
1.140BE-03
£.217E-04
1.144E~04

igp )

2.992E-06
9.8565-04
9.302E-04
7.7478-05

igp )

2.626E-07
7.357E-04
7.300E-04
9.331E-05

igp )

1.160E-07
1.363E-03
9.0810E-04
6.680E~05

igp )

2.907E-10

=2.184E=-12
-4.46828~11
~1.230E=07
~2.802E-06
-8.566E-05
=9.252B=04
=4 ,268E-04

-1.024E-05
3.465E-05
1.2978-04
4.865E-04
1.567E~03
4.186E-03

=1.321E=-04
4.818E-04
1.625E-03
2.873E-03
2.4158-03
2.701E=-03

6.272E=-08
1.343E-04
7.8995E-04
1.458E=-03
7.215E=04

f+ -25 (145)

§7.1a

-1,380B-12
-2.849E-11
-6.348E-00
~1.4618-06
-5.080E-05
-6.538E-04
-3.3328-04

48.0s

8.233g-05
1.193E-04
1.571E-04
7.689E-05
4.186E-03
1.611E-02

48.8s
.45.53
50.4s
S1.1s

1.103e-03
1,598E-03
2.067E-03
2,8670E=-03
2,602E-03
2.942-03

52.0s

52.9s

53.7s

54,58

35.4s

56.2s

57.0s

57.8s



L7 16 4.390E-06 4.403E=04 9.152E-04
ig 16 B.578E~0B 4.126E-04 1.093E-03
1% 16 1.399E-08 6.7968-05 1.750E-04

ralative covariance (mt 4 , ig , mt 77,

ig igp +0 +1 +2
17 17 1.545E-04 2.748D-04 3,209E-04
18 17 1.806E~04 5.008E-04 §.450E-04
19 17 3.323E-05 1.016E-04 1.145E-04

(FEg)

relative covariance { mt 4 , ig , mt 87 ,
ig  igp +0 +1 2
17 17 S5.102E-05 B.l68E-05 9.566E-05
18 17 1.470E-04 2J.498E-04 4.0108-04
1% 17 2.297B=05 5.350E-05 6.171E-05

relative covariance (mt 4 , ig , mt B8 ,
ig igp +0 +1 +2
17 17 4.846E-05 1.090E-04 1.237E-04
18 17 2.3488-04 1.392E-03 1.7685E-03
19 17 1.041E-04 6,9798-04 9.254E-04

relative covaxiance { mt 4 , ig , mt 91 ,
ig igp +0 +1 +2

17 17 1.516E-03 B.353E-05 -2.096E-04
18 17 $8.002B-04 2,.03BE-03 4.5872-03
18 17 -3.142E-03 7.1%3E-03 1.860B-02
relative covariance ( mt 4 , ig , mtl02 ,
zero
ralative covariance ( mt 4 , ig , mtl03 ,
zaLEQ
relative covarianca { mt 4 , ig , mcle? ,
zaro
relative covariance ( mt 16 , ig , mt 26 ,
ig 1igp +0 +1 +2

19 19 5.6158-04

(FEg)

1.037E=03
1.203E-03
1.560E-04

igp )

igp )

igp )

igp )

igp }

igp )

igp )

igp )

igp }

8.455E-03 =1.239E-02 -1.642E-04
8.277E-03 ~9.925E~03 5.171E-04
5.7048-03 -2.739E-03 2.404E-03
-2.739E-03 1.614E-02 1.484E-02
2.404E-03 1.484E-02 3,.358E-02

relative covariance { mt 55 , ig , mt 55 ,
ig igp +0 +1 +2
14 14 2.251E-02 1.820E-02
15 14 1.820E-02 1.620E-02
16 14 9.455E-03 B.277E-03
17 14 -1,239B-02 -9.325E-03
18 14 -1.642E-04 5.171E-04
15 14 1.191E-03 :.715E=03

(PER)

relative covariance [ mt 91 , ig , mt 91 , igp )

3.050E-03 1.482E-02 3.61%E-02

ig igp +0 +1 +2

17 17 2.664E-02 1.468E-03 -3.603E-03

12 17 1.46BE=-031 3,.738E-03 B.434B-03

19 17 -3.683E-03 8.434E-03 2,181B-02

relative covariance { mt %1 , ig , melD2 , igp )

Zaro

relative covariance ( mt 91 , ig , mtl03 , igp )

zZero

relative covariance ( m¢ 91 , ig , mtle? , igp )

zero

relative covariance [ mtl02 , ig , mtl0Z , igp )

ig igp +0 +1 +2
1 1 9.000E-02 9.G00E-0Q2 9.000E-02 9.000E-02 9.000E-02
1 7 $.000E-02 9.000E-02 §.G00E-02 9.000E-02 3.586E-02
1 13 4.943E-03 5.970E-05 §.595E-05 B.297E-05 1.552E-04
1 13 5.884E-02
2 1 9,000E-02 9.000E-02 9.000E-02 9.000E-02 %.000E-02
2 7 9,000E-02 %.000E-02 9.000E-02 9.00QE-02 3.3B86E-02
z 13 4.943E-05 5.970E-05 4.595E-05 8.297E-05 1,3552E-04
Z 12 S.8848-02
3 1 9.0008-02 9.000E-GZ 9.000E-0G2 5.00G0E-02 9.000E-02
3 7 9.000E-02 9.00CE-0Z 9.000B-02 9.000E-0Z 3.S586E-02
3 13 4.943E-05 G5.970E-05 4.595E-05 B.287E-05 1.552E-04
3 19 5.984E-02
4 1 9.000E-02 9.000E-02 9.000E-02 9.000E-02 §.000E-C2Z
4 7 9.G00E-02 §.000E-02 9.000E-02 9.00RE-02 3.586E=-02
4 13 4.943E=05 6.970E~05 6.595E-05 8.297E-05 1.552E-04
4 19 5.884E-02
5 1 9,0008-02 9.000E~G2 9.0005-02 9.000E-G2 9.013E-02
5 7 %$.000E-02 9.000E-02 5.000E-02 9.000E-02 3.586E-02
5 13 4.943E-05 5.970E-05 6.595E-05 B8.297B-05 1.552E-04
S 19 5.884E-02
(] i 9.000E-02 5.000E-02 9.000E-02 9.000E-02 %.00Q0E-02
] T 9.006E-02 9.000E-02 9.000E-02 9.000B-02 3.586E=02
& 13 4.943E-05 S5.970E-05 6.595E=-05 &.297E-Q05 1.552E~04
& 19 5.B84E-02

ft -26 (146)

58.618

65.78

66.53

67.3s

6§.13
6B.9s
65.7=

§9.7s

71.1a

1.191E-03
1.7156-03
3.050E=03
1.462E-02
3.6158-02
3.941E=02

76.63

76.78
76.73
76.7s
76.8s8

2.000E-C2
4.0%5E-05
1.791E-04

9.000E-02
4.0958-05
1.791E=04

9.400E-02
4.095E-05
1.791E-04

9.000E-02
4.095E-05
1.791E-04

9 .000E-02
4.095B-05
1.791E-04

§.034E-02
4.095E-05
1.791E-04
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9.0008-02
9.000E~0D2
4.943E-05
5.884E-02
%.000E-02
9.000E=-02
4.943E-05
5.984£-02
9.000E~02
9.000E-02
4.943E-05
S.984E-02
9.000E~02
9.000E-02
4.943E-05
5.084E-02
3.586E-02
3.586E-02
S.081E-04
3,995E-02
4.095E-05
4.095E-05
8.117E~04
2.T46E-02
4.943E-05
4.5943E-05
2.9352-04
5.144E-02
5.970E-05
5.970E=05
1.205e-03
§.050E-02
6.595B~05
6.595E-05
1.291E=-03
1.210E-01
B8.297E-05
8.297E-05
1.020E-03
5.350E-01
1.552e-04
1.552E-014
4.255E~04
2.582E+00
1.791E-04
1.791E-04
4.637E-04
4.1272+00
5.884E-02
5.984E-02
S5.144E-02
1.504E+03

9.900E-02
9.000E-02
5.970E-05

9.000E-02
9.001E-02
5.97T0E~05

9.000E-02
9.000E-02
5.970E=05

9.00¢E-02
9.000E-G2
5.970E=-05%

3.586E-02
3.586E=-02
5.606E-04

4.095E=05
4.095E-05
§.920E-04

4.943E-05
4.943B-05
1,205E-02

5.970E=-05
5.9708-95
1.584E-03

6.595E-05
6.595E~05
1.717E-03

8.297E-05
8.297E-05
1.353E=-03

1.5528-04
1.5528-04
5.793E-04

1.791E-04
1.793E~04
6.556E-04

5.884E-02
5.884E-02
8.050E-02

9.000E=-02
9.000E=-02
6,395E-05

9.000E-02
5.000E-D2
6.595E-05

9.000E-02
9.365E-02
6.595E-05

9.000E=-02
9.000E-02
6.595E-05

3.586E-02
3.586E-02
5.807E~04

4.095E-Q5
4.095E=-05
$.212E-04

4.943E-05
4.943E-~05
1,2B1E-03

5.970E-05
5.970E-05
1.7178-03

6.595E=05
6.595E-05
1.9228-03

8.297E-05
8.297E=05
1.607E-03

1.552E-04
1.552E-04
8.1632-04

2.791E-04
1.791E-04
7.974E=-04

5.884E-02
5,804E-02
1,210E-01

9.000E-02
9.000E-02
8.297E-05

9.000E-02
9.000E=02
8,297E-05

2.000E-02
9.000E-02
8.297E-05

9.000E-02
9.126E-02
B8.297E-05

3.566E-02
3.586E-02
4.812E-04

4.095E-05
4.095E~05
7-446E-04

4.943R-05
4.943E-05
1.020E-03

5.370E-05
5.97¢E~05
1.353E-03

6.535E-05
§.595E-05
1.607E-03

8.2978-05
B.297E-05
2.584E-03

1.552E-04
1.552E-04
3.569E~03

1.791E-04
1.791E-04
8.403E-04

5.884E-02
S.884E-02
5.350E=01

$.000B-Q2
3.5B6E-02
1.552E=-04

9.000E-02
3.586E=-02
1.552E-04

9.9008-02
3.586E=02
1.$52E-04

9.000E~02
3.586E=-02
1.552E-04

3.586E=-02
1.586E-02
2.412E-04

4.095E-05
4.648E~04
2.%902E=04

4.943E~05
5.001E~04
4.255E-04

5.9708-05
5.606E-04
5.799E=-04

6.595E-05
5.807E-04
B.163E-04

8.297E-05
4.812E~04
3.969E-03

1.5528-04
2.412E-04
8.600E-03

1.791E-04
2.550E-04
5.768E~03

5.8894E-02
3.996E-02
2.582E+04¢

--.contribution from rescnance parameters (mf=32}...
i igp resolved

5 1.331F.04
6 3.427E-04
8 1.197E-05
9 3.654B-03
10 1.251E-03
11 1.303E-03
12 2.951B-04
13 4.000E-06

ralative covariance { mtl02 , ig

Zere

relative covariance {

zero

relative covariance {

ig
16
17
18
19

relative covariance (

Z&ro

relative ¢ovariance (

igp

16

+0
1.518E-02
1.060E=02
1.1G1E-03
8.368BE-04

+0
9.000E-02
1-3468-04
3.000E=02
1.346E-04
1.610E-02
1.142E-02
1.260E-03
1.372E-02
8.236E=04
1.,198E-02
5.234E-04
9.272E=-03
1.346E-04
3.454E-03

mt102 , ig

meled , ig
+1
1.060E=-02
3.110E-02
4.941E-03
3.739E-D3

melod , ig

mt107 , ig
+1
3.000E-02
9.000E-02
1.6108-02
1.260E-03
8.236E-04
5.234E-04
1.346E-04

, o103 ,
, meld7

, mblo3

+2
1.1018-03
4.9418-03
2,818E-D3
2.114E-03

s mt107 ,

, mtl07

+2
1.510E-02
1.610E-02
5.173e-01
5.933E-01
3.281E-01
1.694E-01

1.142E-02

lgp )

igp )

igp }

8.368E-04
3.739E-~03
2.1148-03
2.1538-03

igp )

igp }

1.260E-03
1.260E-03
5.933E-01
6.858E-01
3.904E-01
2.036E-01
1.3728-02

B8.236E-04
B8.236E-04
3.281E-01
3.904E~01
2.887E-01
1.712E-01
1.188E-02

usage

9.009E-02
4.Q95E-05
1.7918-04

9.000E=02
4.095E-05
1.791E-04
9.000B=-02
4.095E-05
1.791E-04
9.000E-02
4.095E-05
1.791B-04
3.586E-~02
4.64BE-04
2.550E-04
4.095E-05
1.040E-03
3.053E-04
4.943E-05
8.117E-04
4.637E~04
S5.970E-05
8.920E=-04
6.5556E-04
6.595E-05
9.212E-04
7.974E=04
8.297E-05
7.446E-04
B8.402E-04
1.552E-04
2.982E-04
5.768E=03
1.791E-04
3.053E-04
1.387E-02
5.884E=02

2.746E-02
4.127g+00

76.8s

76.83

76.98

76,93

77.08

5.234E-04
5.234E=-04
1.694E-01
2.036E-01
1.712E-01
1.2108-01
9.272E-03

24850/ 40000
77.1s
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