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SUMMARY

I. Project Title

Development of Nuclear Data Base

II. Objective and Importance of the Project

Nuclear data are the characteristic and interaction properties of the
nuclides. These data are necessary for the fields such as the
development of nuclear reactor, the upgrade of nuclear fuel, the research
on fusion engineering, the application of radio-isotopes, the nuclear
medical application, the study of environment, etc. Nuclear data should
be measured in principle, however, the measured nuclear data are
usually not complete and lack of accuracy for practical use. So the
evaluation is needed with help from the nuclear physics theory. The
evaluated nuclear data are further processed into the group constant
libraries for specific application computer codes for nuclear design and
shielding calculation. The generated group constant library is verified
and benchmarked against the integral experiments.

The purpose of this study is to establish an online computerized
database. The collected up-to-date and reliable nuclear data are

distributed to the end users through easy and convenient web services.

IMI. Scope and Contents of Project

Following scope of tasks are performed to establish the nuclear data



base which is the infra structure for the nuclear related research and

industry.

- Upgrade of "Table of Nuclides” web service and addition of new

feature to existing ENDF plotting services.

- Establishment of nuclear structure data base.
Reconstruction of nuclear srtructure (ENSDF) data base with
up-to—date data.

- Establishment of nuclear reaction data base.
Collection of the experimental reaction database (EXFOR),
Collection of the evaluated nuclear reaction data libraries, and
Development of data retrieval programs.

- Group constant library generation and verification
Generation of MATXS group constant library for thermal reactor
application and verification against U-235 cores, and

Improvement of the cross section library preparation system for the

MCNP code.

IV. Results and Proposal for Applications

The nuclear structure, reaction and evaluated data file data bases
collected during this study are ditributed through the internet online web
system over the world. The MATXS-type library is useful for users of
the neutron transport code system DANT, which is a powerful tool to
analyses of the shielding and radiation damage of nuclear reactor. The
continuous energy library for MCNP is developed to meet the users’

needs in Korea.
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ENTRY 0070 960311
SUBENT 0070001 960311
BIB 10 14
INSTITUTE (2SWDSWR)
REFERENCE (R, NFL-6,79)
AUTHOR (E. RAMSTROEM)
TITLE Excitation functions of the 9Be(alpha,n)12C, the
13C(p,n)13N and the 13N(n,p)13C reactions
FACILITY (VDG) 5.5 MeV
DETECTOR  (BF3) 20BF3 counters in 4pi geometry
REL-REF (N, . RAMSTROM+, J,NP/A, 272, 259, 76) Details of detector
system.
ERR-ANALYS No information
STATUS (APRVD) Approved by author 80-May-30
Data taken from private comm., Ramstrom, 1980
HISTORY (800326C)SOM
(960305A) BIB update, converted to lower case.

ENDBIB 14 0
NOCOMMON

ENDSUBENT 17 0
SUBENT C0070002 960311
BIB 4 5

REACTION  (4-BE-S(A,N)6-C-12,,SIG)

SAMPLE 2mm thick Be disk

ADD-RES (STRUC) No significant effects in the reaction due to
the 10.753 and 10,818 MeV levels of carbon-13.

HISTORY (960311A) REACTION corrected.

ENDBIB 5 0
NOCOMMON 0 0
DATA 2 73
EN DATA

MEV MICRO-B

0.445 8.8

0.713 176.

ENDDATA 75 0
ENDSUBENT 85 0]
SUBENT £0070003 960311
BIB 4 8

REACTION  (6-C-13(P,N)7-N-13,,SIG)

SAMPLE Two different targets, 41,2 microgram/cm**2, and
60.4 microgram/cm**2,

REL-REF (D, ,GIBBONS+, J,PR,114,571,55) Gibbons data are 30-50x
lower than present work

ADD-RES (RECIP) 13N(n,p)13C cross section calculated from
reciprocity theoren.

ENDBIB 8 0
NOCOMMON 0 0
DATA 2 86
EN DATA

MEV MB

3.2301 5.9

4.250 4.9

ENDDATA 88 o)
ENDSUBENT 101 0

ENDENTRY  C0O70
a3 4.1. EXFOR %9 9
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1 0 JFAELD 24 AAE
3 0 F 4= vkg A8

4 0 53 AR

5 0 =4 P9 AAE
10 1 FAA wE AR

11 1 FA 484 AAME
12 1 a FAA A AR

10010 1001 ok} ¥k§- 2 g
10011 1001 FAA BEL AAHE
10020 1002 Z244 92 28

20040 | 2004 | ¥ L A=




=@ Z3o) e AW YRR 5524 Az FEE. Gu
AABE F4AL T ASE 4 7] A% AT 9F o)W JuwA,
AFeuy, wguRy, YrAuns, 42d £¢ 52 5= PHEY.
55218 E A BAS(dosimetry) Fol AHEEE WEURATL ol
2A9E Sos 749,

of

A1d HrAAs DB +5

BrtYag 9] dlolEH oA FE35 7] YA AASHUYE I 51X
B HYEER TR AFSAh F4A-S B0 (sublibrary 10)

< A9 Y EZ Y wWix\stn 7|t BrlgdS subxxx BE|Y UHEZY
2 otgfel thAl BrdAE BAS AHES O ER ) Aot

endf endf6 ENDF/B-6

jendl3 JENDL-3

jef2 JEF-2

eff2 EFF-2

1al00 LANL 100 MeV A4 A&

brond?2 BROND-2

sub4 ALY B ozxis
endf6 ENDF/B-6

subll 2R AEG YAE
jendl3 JENDL-3

subl2 d5AA AR A RS
endf6 ENDF/B-6
jef2 JEF-2

subl0010 D o

endf6 ENDB/B-6
1a100 LANL 100 MeV %A X} A8
subdm dosimetry A&
jendl3 JENDL-2
adl3 ADL-3
- irdf90 IRDF-90

a3 51 FARE U ED T2
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Zt JYEYAE 7 BF MTHIO) ue £33 H2E0YL 2E
stgen o8 PBFo) EAYE IN FUE FEHYY e RASY
o 45 HddE B YFo) o] Jerg oF MTHIJ) wi 3
Z9z BEHsl EYHYL B=E =233 cutendf  AFRTTH AMSE
< =YUFAYL AT U ETNA "cutendf fname”’& XH Hr} A7|A
"fname”S AA T YL HAYo|W WA G2E mdo]ojo} 3.

FrrHAE dlolHueolxd = WFritt £)3 ENDFRY oz 3
D ¥ ¢E0UE Bty gtk o] ARE AFRHoz HMFY) 93
o, #FE YL FA3Y ENDF HEA 3de Bedde dFHA, 3
U, Bgzrie E2L FHoes BRAFT ENDFHY A, sy
g & & JUEE st =3, ENDFEEIL obd wtd-e fgdw A, AAY
Zp, B}UA7Y BEEL RAFT o] 7|52 FAH 7€ server side
include cgi T2 1YL o] LA AP T2 Y "endf"S o|2jd B
AL 3 AAstges, B4 ENDF dejr} obd 5de 28 sy
7t 7Vest=E AlAeta, ENDF Fejo mde AANE, Ao g
At RAET o] T2aPe HYW|E AT H2ERYE gz
dE=dz HIAIAFTE copy.gzt dEAF], ENDF HA4L QA=
readendf$} GZAZH & 2o AAs HE Jo FEIIYO

YFE FriRAsds MFREZ o ¥ 529 22 BRE 553
ATh.

Z} MF 939 g 2 el A& 7153t Jdon AT AL
ENDF-102[5.1]01 &5 o} gle}.

B3R ARE 44 ¢ 5 A FH=E vHFo] B H5te S =
2213 o] READENDFolt}. READENDFE 2 dFd BIIYAEE ¢oiA

k



MF, MTol| @& section o £H& U9

# Z} sectiond] W&E st
2oz FA4HY ity Table ¥H

2~
T
=

3t QoA linkE AFEE B
AR E tabled] FE|2 AlF3HE

AFHE ASE graphic 2T EY

€ o83ty &4 =¥ & FAHE 4 Yok

X 52. ENDF-6 34]d] 24" MFHZ

MF &
1 g% AR
2 FHAS
3 ug 9wy
4 HEUAY FRE
5 WEUAY AUARE
6 WEYUAY ZF-duREX
7 EFAA A EF
8 wWe 2 dYEG AXE BE
9 WAFRF ALY OFA
10 WAFSRF AL GEy
12 32 AL 954
13 FA AL g
4 JFAZRE
15 32 JUART
23 F-9A ¥rg @R 3
27 F-4A Ay
30 FEA AR
31 HEE FAHAA FTEAD AR
32 IHANF FEAAE
33 ¥huw 3y FEARE
34 EX ZFEME
35 dUABE FEARE
39 WAEHF AL EE FEAAR
40 YAFHE AL 9HEy FEMRE

A

o]



A 24 B PR £

AEEZAA £ 9 723 HrWAAEE ENDF/B-6, JEF-2,
JENDL-32 o|t}. 9% dFdA 33 A5 Aot Br1YAg 9
IRDF-90 o|t}. oo wEE 2Aote] g+ HFYRZ=Q GRUCONE
9 v Pegdey, 2l ENDF-6 FEjolEg 3 dFidM F=2
AHESHE NJOYZEEZAM A 4 o

1. BROND-2.2

BROND-2.2=(5.2] 2 Alet¢] IPPE, ObninskolA %713 20 MeVels}el
42 B AE et H-1914 Cm~-244 74A 121709 ¥F L st
ENDF/B-6 HE|2 275000 w9 sl Z==2 o]Fojxjgith

2. ADL-3

ADL-3%(53] #Alo}e] IPPE, ObninskollAl H713 F47 Apsiuts
AR FHolH tFE HFo thE 20049709 wHETAA ] EFHE o
Atk EEwHg-o) th3lk A4FS Hauser-Feshbach SAERHFE 93§ Ro|n
APAZ 9} systematicsoll 23] EAHE Aotk d U Fel= ENDF-69|
ok 22|y meta-stable AEl29] AFHLS MTHEE 300 ¢ 6008 HES
A AT

3. MENDL-2

MENDL-2.2E{5.4] 100 MeV7tA18] YALFA A AR o thg WAL S
AARE ot FLAUA AL ARt g B3} YFHF A7
AHE3EE7] 913 Ae2, 13-A1-26 ¥H 84-Po-2107kA19] 50571 AFo) o)



3 57500709 EEu-g G A& ALICE-IPPEZEE A4S AHojtt Y
ol ¥AL 7|E€A 22 ENDF-6 eolvt, MTHEE Z #dd 7<3 o
2 A= sl AMS-ET

4. IRDF-90

IRDF-90€([55] foilll & QA2 dosimetryE 3t7] 913 A52A F
AR A1 E A DG HEAE ERTT. EI dosimetrydl]l B2 ¥ FTE
At (covariance) HU = 7FA 3 th IAEAS] Aol ma}, 3o BHrtat
5E H718YTh. IRDF version 2 o £F@ 58 /M) @R AZ ENDF/B-6
oA 39 ME sy, 14 Me L2Ed el IRKOIA Hrtstgen, 5 7
T %3 CNDCY HEZI7F Brbstith o] A&+ SAND-I B2 X[56]
AFHY 7)ol FEA Fde TFHUA gt

5. 100 MeV ©|3t 244 27 +3

HE FAIEE o|4F AF WRFANA o837 94 2|
AR g @RHo 2 uF Los Alamos FTF4oA FPHc=z @7
3 RBrlAAE7E gt o] AE+ ENDF-5 FH2 Ho lon, 1-H-l,
4-Be-9, 6-C-12, 8-0-16, 13-Al-27, 14-Si-28, 26-Fe, 74-W, 92-U-238 5
9 7| AFo Bl

olN

-21 —



AeFd TRF AL R HS

FEE dFdAE @A AA"ANA AHEFQA AF £4 4
2E9 oF vHEy AE2 o84F F e tEF golryy I
MATXS¥ 9 43424 FHFE AASHA ol AFsHs 27t
2 28 AZxAL AAFY 1319 4437 =2 ONEDANTI6.1]E )43
o HAatgct =3 2uda da ol&5H1 gt MCNPZE[6.2] ol
BHYE o)E&AEY 4T mg}t Aiste AFEch

we
£
>

A 1A EFHAE MATXSH 35 A4

MATXS#EH 9 4FA4AZ HHE FA4A 697 olB g E A4sl
Atk MEZ=2 NJOY[63]E °ol&3tRen, & T2+ 2l Az
T2 o]8HI = WIMS olrg64]st 5L sttt 1578 qF
of thal 300KZ ¥y Fol & ErHx] wiAGHA S AT 28 61L&
MATXS golBggl& AAstr] 98 o] &5+ NJOY ZE=dAe g &
£2 veidth gAt AR o AE A4k AsiAE RECONR,
BROADR, UNRESR, HEATR, THERMR, GROUPR, MATXSR =EEo°|,
JAARE 91314 E RECONR, GROUPR, GAMINR, MATXSR R E©°| °]
48t o= F4A AETW APFHor Aastfen, doz o4
59 879 me dFF7 € FA, AR} 59 ARE FUE & »
ot 2% 6291 NJOYY® AEE TE3ed, A4rd goldge Wes
RE 20 AUtk MATXSE 49 o|sfE sl ohdoll B/ W&&
A stgh. =3 MATXSE A8& F4A4 Z=dd A3 Y3y
BBCS TRANSX ZE=[6517F o] &t ol&d) tisjxx ZtekstA A9
372 3.

—-22 —



1. MATXS ¥4
MATXS® glolBz2|E AMEE 7t JFo) ths] o2 7Hx] HEol
FEH 3ok 3 T HEHY RAELS oSl AU

(A) BEF 4A <18

Name Particle
N Neutron

Gamma
Proton
Deutron
Triton

*He Nucleus

Alpha

> n 3 O ovoo

(B) % AE¥H <&

Name Particle

NSCAT Neutron scattering
NG Neutron-induced gamma production
NP Neutron—-induced proton production
NR Neutron—to recoil matrix

GSCAT Gamma scattering

PSCAT Photon scattering

NTHERM Thermal scattering data

- 23—



(C) T4 AR

Name MT Description
NELAS 2 Neutron elastic scattering
NNONEL 3 Neutron nonelastic(MT1-MT?2)
NINEL 4 Neutron inelastic sum (MT51-91)
N2N 16 (n,2n)
N3N 17 (n,3n)
NNA 22 (n,n‘a)
NNP 28 (n,n'p)
NO1 51 (n,nl)
NO2 52 (n,n2)
NCN 91 (n,n’) to continuum
NCNAAA 91 (n,n") 3a
NO1EE 51 {(n,nl) ee
NABS 101 Total absorption
NG 102 Radiative capture




D) 71&t A&

Name MT Description
NTOTO 1 Py total cross section
NTOT1 1 P; total cross section
NWTO 1 Py weight function (flux)
NWT1 1 P, weight function (flux)
MUBAR 251 Scattering U
XI 252 Scattering £
HEAT 301 Energy—balance heat production
KERMA 443 Kinematic KERMA factor
DAME 444 Damage—energy production
FREE 221 Free-gas scattering
H20 222 H in H:0
POLY 223 H in polyethylene(CH;) incoherent
POLY$ 224 H in polyethylene(CH;) coherent
BENZ 227 Benzene incoherent
2. BBCZ=

°o] RZIASE MATXSE Ag¢] ¥{FF7F 2 A4, TR 4,
3 g ¥ $(ascii <> binary) %—‘-"ﬂ o] &gt}

3, TRANSXZE

TRANSX I EE MATXS gojBgalzy

=M a7 P49 YARESL AT FAHA, FA, FVYA,



283 o)|ATe] 2FE ARE o ZEF ol&sd nAY 5 Utk WE
2, 142, 934729 9 2 AW AL 943 A2E A A
o] Z=7} olgWTh

A 2 4 MCNP goleag A4t

o) 717 Exoz 9o da o|45m l= MCNPZE=4 o
Ag A ALEK)NA He® Atte] ATH go. a2 F54H o
3 2944, i ol AFML F EoplA g 2xd 3 Aax
aREEZ ol5E AAEY AT 21 63 ol AT YY)
3 dlolty. 71 MCNPEZE o|&x&50] A3 A5E A3l o4
sed TS FU198 A& A2 Ne DFA ths LA
A gt

1. 44 A&

MCNP @telzlgle A9 Hridlxts I AAjolx|gh, 712AQ 3}o)
v Y3 AEE FAY(random) 2 ©]&E F JETE HiX|ZO= Aot}
=3 MCNP #olBgjgls BHE A5 Eo| Y3 duiAd tigd FHE=R
A Hi, BoHA AREY QM 54 &5 2 FHYE EX=E Fo
At MCNPZ=olA QAL A9 §olst AR T HAE Y& TAdd
g g AQdtis 327K FUd FEEIXE ZEF doh 23 A4AA
qUAREE FAHLUEYSFTE FoFth. ENDF-6 F4oA AL Qe
A2 ot ABLEEZ(MFS)E YAE BHrHAl JL&E o2 wa} 3
TS D B9 2390 ASHES A=o} AT
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2. 3% A=

T MCNP 32 Agele 30 71X 9 ojuxE Zte YA AR ot
2 ARHE FA7E 20 7MY oAz FLT FES A2 FoIR2Y,
ENDF-6 ¥4 o< B7t9t8 o) MF3% MF6S o) §3td 4437 o

A 2 ARE AEE ANE £ o

3. A% a4y A=
o] ARE FHAY FF Adde A& + gon A5FY =
TET A% BrHEAs g2 8 5 itk

4. EF8A AR

ek 4eV ofgfollA W] FEF-L ATFAAY oA o5& JIA
e=d AAY 1A Feo] dAte A FAARY AR ZEE] I
< uAT. MCNPREN A= ZAf7)4(free gas)AE ot 921 &£utang
1T ARE 04 & Yok GE EW B &9 a0 thdl 4eV oY
AT A{7IA AEE ol &stn I ofg) AqUANHE FFAA @A
R2E ol&sle Aotk AFAA Ao FAad JTL vAE AddMe
HIEA] £ 7R 82 & FAlo o]&3jof T3t ARE IL + ot 19
6.4 MCNP ZEJA o]&EHE AFA4A A#ARE A7) A A
28 o|t.

A 33 MATXS6E9 gojr &z H35(6.6]
1. ORNL-1, -2, -3, -4, -10

U T8 x=Al(uranyle nitrate solution)©]| ™, WA}xE glth. ©] W=}
2 BAIE H09 2EAVAR, BU o 'HY 934N TY9RY 193



U 4FHR REURy g

v dle|etg AFste bl f&3sith thgol
ORNL-1, -2, -3, -4, -109] §4& ztehs] Ao

H/”U Radius Boron

(Sphere)
ORNL-1 1378 34.595 cm no
ORNL-2 1177 34.595 cm yes
ORNL-3 1033 34595 cm yes
ORNL-4 972 34.595 cm yes
ORNL-10 1835 61.011 cm no

2. L-7, -8, -9, -10, -11

25U ¥ xA(uranyle fluoride- UQzF3)o)H,

ORNL¢ HFAgo|r}
H.09 &APRAE, 2°U A5 2 'He 9434 TIPARARIE A=)

&3ttt thg2 a2 EAc|th
H/”Pu Radius Reflected Fuel Loading

(Sphere) (*U kg)

L7 76.1 115176 cm yes 2.08%0.2

L10 126.5 11.8442 cm yes 1.39£0.01

L8 1112 279132 cm no 2.13%0.2

L11 1270 279132 cm yes 1.86+0.2

L9 1393 34.6327 cm no 3.25%0.03
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37t Azz4
(ENDF/B-VI)

l

RECONR

l

BROADR

UNRESR

v

THERMR

L BAAR R 2RE (O K) AoARE 44

T4 A52 &5 w2 Doppler broadening

L ulEY 3W FAdNe WABRAG ge

ANAAE FE GRA AR AN

L Ao e ddund Az Ay

: A A4 2D matrix AFS AL

: MATXSE #lg A&

- 29—



38 62 MATXSES 4FA4xt24 gholveiy] A4 93 NJOY ¥
AR

0

6

xmoder *

1 -21

238 */

20 9237

0/

*reconrs

-21 -22

*nuclide from endf/b-6%/
9237 1/

0.0010. 7/
sreconstructed from O K=x/
0/

-21 -23 -24

9237 1 8 0/

300.

1.e10 1.e4 1.e3 100. 30, 10. 3. 1.
0/

sthermr*

0 24 -26

0023781101221 0

300.

0.005 4.0

*groupr*

-21 -26 0 25
923790-55181/

smaterial from endf/b-6% /

300.

1.e10 1.e4 1.e3 100. 30. 10. 3. 1.
9118.0 11.171 200000./

3/

w W w
TE

[ 38
NN N
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3 253 /

2259 /

3 455/

S 45%/

6/

6 221/

0/

0/

*matxsrx

25 0 26/

22 smatxs u238%/
1221/

*69 group neutron only x/
x*test case using endf/b-vi Kaerix/
mx /

69 /

xnscat* snthermsx/
11/

11/

238 9237 /
xstop*



a9 63 MCNP glelE g A4E 3 NJOY ¢4¥8A=s

0
6
*moder*
20 21
xreconr*
=21 -22
xnuclide from ENDF/B-VI, 0%/
9237 1/
0.001 07/
rxreconstructed from 0 Kx/
0/
xpbroadr*
=21 22 -23
9237101 0/
0.001/
300.
0/
xheatr=
-21 -23 -24 0
923700000
xacerx
-21 -24 0 25 26 /
101 .60c 1/
x U-238 T=300 K from ENDF/B-VI x /
92 238
9237 300. /
0.011/
/
xstopx



1Y 64 MCNP 9FAA A8 AAHE 93 NJOY Y48 A=

0

6

smoder*

30 -3t

xreconrs

-31 -32

tpendf tape for endf6.3x/
125 1/

.00t /

* reconstructed from 0 K%/
0/

*broadr*

-32 -34

125 1/

.001/

300

0/

*thermr*

20 -34 -35
1125814022221

300

0.05 4.

xacers

-31 -35 0 25 26/

201 .01t/

*H20 S(a,b) data from Kaeri, 300 Kx/
125 300 lwtr

1001/

22220001 4.0/

xgtop*

—-33-



3. AZAL 2 A

ENDE/B-VIE ©|&3ld A@FHoz2 AQYid @ FAAE 4 &
MATXS 49 697 @w3 geolBggdg o434, Bw/o % U #
¥EAL 284190 ORNL-1, -2, -3, -4, -10 & 97w/o &% U™ Zukap 7
#x49) ORNL-5, -6, -8, -9, -11 ¥ 93w/o ¥ U™ wlA}L & Fukap 2
FxAQ L7, -8, -9, -10, -11 & A3 o|& 7teAdE BASAT F
FA4L Z=EE ONEDANTZF o]&Een, MATXS #holB e 2R H
TRANSX ZZ=E o]835ld g8 A5 AAstdth 5 W wEsie ALt
< FIFPed, F dAE MATXS69 olBzz 2% F TRANSX Z=E
o|g3le L YF ~HETY, transport table ¥ material®] A71XHE F &
dH AL ntASPTh A7 THEFSEE MATXS694 e Py 44

o] o]} °] AR EZXE ONEDANTE PsSis THAAHE 383 Ant.
o]xt2 ONEDANTSIA AAtd CCCC 49 FAHAALELE 7E¥T2
MATXS/TRANSX/ONEDANT A4HE wH8 £383te] dAZE T3
X 619 A¥zF Adzes vustd A sgdsd, ORNL- 4L A4t
Ztol =% AR W o Z3, L- =4dAE Izt 3A vehgoey
ANHo g AAZH oF 05% olHelA LR YL ¢ F U g
2 A8 B3ty F6 B FAFAMNT F3E A Fojrt



E 61 MATXS69 @FAAA=4E gej2da g o]&3t
FEFA T Bz

Core Exp. Calculated C/E
ORNL-1 1.00026 0.99786 0.99760
ORNL-2 0.99975 0.99768 0.99793
ORNL-3 0.99994 0.99474 0.99480
ORNL-4 0.99924 0.99621 0.99697
ORNL-10 1.00031 0.99745 0.99715
ORNL-5 0.98949 0.99758 0.99808
ORNL-6 1.00009 0.99808 0.99799
ORNL-8 0.99930 0.99780 0.99850
ORNL-9 0,99042 0.99720 0.99778
ORNL-11 0.99944 0.99549 0.89605
L-7 1.0000 1.00577 1.00577
L-8 1.0004 1.00588 1.00548
L-9 1.0000 1.00245 1.00245
L-10 1.0000 1.00370 1.00370
L-11 0.9999 1.00083 1.00093




AT A E

FUE dT72 YA Hrt 2 o]fe] WA dEAE ¢ W9y
AFAE dolgHolag FEeen, AAYF Fa FIAARIE
FANEAY 38 AEc YFEY 9HY THIAAHYL 28U M=
Mgste] FUe o] &l A Wl Es Uk

TEHog o848 & Tt MATXSE olEziale Al & AZFo]
A&Ho 2 sYste o FAAE EFAHAE A4 & MATXS69E A4t
st 2 bz WAnla AL B 2 4442 #Asdn oz ol%
AE9 a7 me dF L aFAEI FUHE Aotk 2¢ 7 F2E ¥
Qo wz} 71zt Bo §-83 slojlE g AFE AFolth ALl
MATXSE #tolBeigle] {848 FH3Y Hrh §o] o]&HTE ozl
. 3 MCNP o] gAt50] 278= Ag7} A4Ho2 AFHESE 2 &
olH gl g A& A AHolrth
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B2 1 B7M¥EAE 4 T2 source list

/%
*x  readendf.c
*x  Programmed by YoungSik Cho

x/

/% Apr.28/96 - jhchang

xX added temporal file feature,

xx remove conditional compilation HIML and
xx introduce a variable html

x/

#include <stdio.h>
#include <string h>
#include <stdlib h>
#include <math.h>
#include "endfutil.h”

char dataf_str{200]:
char cxfile[200]:;
int outf:

int col, row:

int html:

void href(char *mfmt,char *desc, int lines)

{
printf("<a href=\"/cgi-bin/readendf?%s+%s\">%s</a> ", dataf_str,mfmt, desc):
if(lines > 0) printf("[xd lines] ", lines):
printf(“<a href=\"/cgi-bin/readendf?-ocomma+xs+xs\">C</a> “,dataf_str, mfmt);
printf(“<a href=\"/cgi-bin/readendf?-oblank+xs+xs\">B</a> ", dataf_str, mfmt):
printf(“<a href=\"/cgi-bin/readendf ?7-osylk+xst+xs\">S</a> ", dataf_str, mfmt):
printf("\n"):

}

void DisplayLIST(ENDF *endf, int N, int NC,char *caption,char **name)
{
double *B:
int i,n,m;
if ((B=malloc(N*sizeof(double))) == NULL) {
puts(“Out of memory”):
exit(1):
}
ReadLIST(endf,N,B):
if(NC < 1) NC=10:
if(html) {
printf ( "<TABLE BORDER=2><CAPTION>xs</CAPTION>\n”", caption):
if(NC < 1) NC = 10:
printf("<TR>");
for (n=0:ndNC.n+) (
if(name[n) != NULL) printf("<TH>%s</TH>", name[n]):
else printf("<TH>%a</TH>",n):
}



printf("</TR>\n"):
}
else {
printf(“xs\n", caption):
for(n=0;nNC-1:;n++) printf("xs, °,nameln]):
printf(“xs\n”, name[NC-11):
}
for (i=0;i<(int)ceil((N+0.001)/NC):i++) {
if ((m = N-i*NC) > NC ) m = NC:
if(html) {
printf ("<TR>"):
for (n=0:n<m.n++) printf("<TD>%.5le</TH>",B[i*NC+n]):
printf ("</TR>\n"):
}
else {
for (n=0:n<m:n+t) {
printf(°x.5le”, BLi*NC+n]):
if(n < m1) {
switch(outf) {
case OUT_COMMA: printf(”, "): break:
default: printf(” *);
}
}
}
printf(™\n");
}
}
if (html) puts(“</TABLE>");
free(B):
}

void DisplayTAB1(ENDF *endf,int N1, int N2,double mi1,double m2)
{
double =X, xY.
int i
if ((X=(double*)malloc(N2*sizeof (double))) == NULL) {
puts("Out of memory”):
exit(1);
}
if ((Y=(double*)malloc(N2*sizeof (double)))
puts(“Out of memory”):
exit(1):
}
ReadTAB1 (endf, N1, N2, NULL, NULL.X, Y):
if (outf == OUT_SYLK) puts(”“ID:;NONE"):
for (i=0:idN2:i++) (
if (outf == OUT_BLANK)
printf("x.5le x.5le\n”, m1*X[i], m2*Y[i]):
else if (outf == OUT_COMMA)
printf(’x,5le, % 5le\n”, ml1*X[i], m2*Y[i]):
else if (outf == OUT_SYLK)
printf(°C;Yxd:;Xxd:Kx.51le\nC;Xxd:Kx.5le\n",
row+t, col, m1*X[i], col+l, m2*Y{i]);

= NULL) {



else if (outf == OUT_TABLE)
printf("<TR><TD>%.51e{/TD><TD>%. 51e</TD></TRO\n", m1*X[i], m2*¥[1i]):
}
if (outf == OUT_SYLK) puts(’E"):
free(X):
free(Y):
}

int ReadContents(ENDF *endf)
{
char HL[67]:
double C1,C2:
int L1,L2, N1, N2, MAT, MF, MT:
int MMF, MMT:
int FLAG:
int i
int lines:
char mtmfstr[50], remstr[100]:

if (html) {
printf ("<TITLE>Xs — Contents</TITLE>\n", cxfile):
printf ( "<PRE>XB>XFONT size=+1>%s - Contents</FONT></B>\n\n”, cxfile):
puts(“In the followings,\n"
"C means \"Comma delimited format\",\n”
"B means \"Blank delimited format\” and\n”
"S means \"SYLK format (can be used by some applications such as Excel
Grapher)”):
puts(“</PRE>\n<UL>"):
}
MF = O
MMT = O
lines = O:
while (1) {
ReadlnString(endf, HL, 8MAT, 8MF, 8MT) ;
if (feof (endf->fp)) break:
if (MF == -1) break:
else if (MF == 0) {
if(html) if (MMF > O) puts("</UL>"):
MMT = O;
}
else if (MF > 0) {
if (MF !'= MMF) {
if (MF == 2) {
ReadlnString(endf,HL, 8MAT, 8MF, 8MT)
ReadCONT (endf, 8MAT, 8MF, 8MT, &C1, &C2, 8FLAG, &N1, &N1, 8&N2):
}

if(html) {
printf("<LI>xd. xs</LI>",MF,GetDescription(MF,0,0));
puts("<UL>");
}
else printf("xd. xs\n",MF,GetDescription(MF,0,0)):
MM = MF;

or



if (MT == 0 && MMT > 0) {
sprintf(remstr, "xd, xd. xs",MF, MMT, GetDescription(MF, MMT,FLAG) ) :
if(html) {
printf("<1i>");
sprintf (ntmfstr, "xd+xd”, MF, MMT)
href (mtmfstr, remstr, lines):
}
else printf(“%s [%d lines]\n”, remstr, lines):
lines = O:
}
if (MT > 0) {
if (MT '= MMT) MMT = MT:
lines++:

}
}
if(html) puts("</UL>"):.
return 1:
}

int ReadFilel(ENDF xendf, int mt)
{
char ins[81],HL[67]:
double C1,C2:
int L1,L2,N1, N2, MAT, MF,MT:
int NN1,NN2:
int INU:
int idx = 1.
double *B, *X, =Y:
int i:
char *name[100]:

if ('LocateFile(endf,1)) return O:
if (!'LocateSection(endf,mt)) return O:

/% read HEAD record s/
ReadCONT (endf, 8MAT, 8MF, 8MT, 8C1, &C2, 8L1, &L2, &N1,8N2) ;
if (MF == 0) FatalError(endf, "Unexpected FEND"):
if (MF '= 1) {
sprintf (HL, "Wrong MF xd”,MF):
FatalError(endf,HL):
}
if (html) {
printf (“<TITLE>xs — %s</TITLE>\n", cxfile, GetDescription(1,mt,0)):
printf ( “<PRE><B><FONT size=+1>%s</FONT></B>\n\n”, BetDescription(1,mt,0)):
}
else printf(“%s\n”", GetDescription(1,mt,0)):
switch (MT) {
case 451:
printf("ZA=x 0f, AWR=X.3le\n”,C1,(2):
ReadCONT(endf, &MAT, 8MF, 8MT, &C1,&C2, 8L1,8L2, &N1, &N2) :
if (endf->is_endf6)
ReadlnString(endf, HL, 8MAT, &MF, 8MT) ;



else Warn(endf, "Not ENDF-VI format”):
ReadCONT (endf , 8MAT, &MF, 8MT, 8C1, &C2, 8L1, 8L2, 8N1,8N2):
NN1=N1.
NN2=N2;
if(html) puts("<B><FONT size=+1>Descriptive Data</FONT></B>\n"):
else puts(“Descriptive Data”):
for (i=0:MT 8% i<NN1:i++) {
ReadlnString{endf, HL, 8MAT, 8MF, 8MT) ;
puts{HL):
}
if(html) puts{"\n<B><FONT size=+1>Directory</FONT></B>\n"):
else puts("Directory”);
for (i=0;MT 8& i<NNZ:it++) {
ReadlnString(endf, HL, &MAT, 8MF, &MT)
puts(HL):
}
break:
case 452:
if ([2==1) (
puts("The average number of neutrons per fission are given as
coefficients for the polynomial expansion”):
ReadCONT (endf , &MAT, 8MF, 8MT, &C1, &C2, 8L1,8L2, &N1,8N2):
for(i=0:1<10:i++) {
name[i] = malloc(4):;
sprintf(namelil, "Cxd",i):
}
DisplayLIST{(endf,N1,10, "Coefficients”, name):
for(i=0:1i<10;i++) free(name[i]):
}
else if (L2==2) {
puts("The average number of neutrons per fission are given as a
function of energy”):
if(html) puts{”</PRE><TABLE BORDER=2><TR><TH>Energy</TH>"
“{TH>Average Number of Neutrons<BR>per Fission</TH></TR>"):
ReadCONT (endf , 8MAT, &MF, 8MT, &C1, 8C2,8L1, 8L2, &N1, 8N2):
DisplayTAB1{endf,N1,N2,1.0,1.0):
if(html) puts(“</TABLE>"):
}
break:
case 455:
LNU = L2.
puts( "Decay constans”):
ReadCONT (endf , &MAT, &MF, 8MT, 8C1, &C2, 8L1, 8L2, 8N1, &N2);
for(i=0;i<10;i++) {
name[i] = malloc(10):
sprintf(name[i], "Lamdaxd”,i):

} .
DisplayLIST(endf,N1,10, "Decay Constants”, name):
for(i=0:i<10:i++) free(namel[il):

if (INU==1) {

ReadCONT (endf, 8MAT, &MF, 8MT, 8C1, 8C2, &L1, L2, &N1, 8N2) ;
ReadLIST(endf,1,8C1);
if(html) printf("<PRE>Average number of delayed neutrons per fission is
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x1f</PRE>",C1):
else printf(°Average number of delayed neutrons per fission is
%x1f\n",C1):
}
else if (LNU==2) {
if(html) puts("<PRE>Average number of delayed neutrons per fission are
given as a function of energy</PRE>"):
else puts("Average number of delayed neutrons per fission are given as
a function of energy”):
if(html) puts(”"<TABLE BORDER=2><XTR><TH>Energy</TH>"
"<TH>Average Number of Delayed Neutrons<BR>per
Fission</TH></TR>"):
ReadCONT (endf, &MAT, &MF, 8MT, &C1, 8C2,8L1, 812, &N1, 8N2);
DisplayTAB1(endf,N1,N2,1.0,1.0):
if(html) puts("</TABLE>"):
}
break:
case 456:
if (L2==1) (
ReadCONT (endf, &MAT, &MF, 8MT, &C1,8C2,8L1,8L2, &N1, 8N2):
ReadLIST (endf, 1,8C1):
printf("Average number of prompt neutrons per fission is x1f\n”,C1):
}
else if (L2==2) {
puts(“Average number of prompt neutrons per fission are given as a
function of energy”):
if (html) puts(”</PRE><TABLE BORDER=2><TR><TH>Energy</TH>"
"<TH>Average Number of Prompt Neutrons<BR>per Fission</TH></TR>");
ReadCONT (endf, 8MAT, &MF, 8MT, &C1, 8C2,8L1, 8L2, &N1, 8N2) ;
DisplayTAB1(endf,N1,N2,1.0,1.0):
if(html) puts(“</TABLE>").
}
if (L2==1) {
ReadCONT (endf , 8MAT, 8MF, 8MT, &C1, &C2,8L1, 8L2,8N1, 8N2) :
ReadLIST(endf, N1, NULL):
}
else if (L2==2) {
ReadCONT (endf , 8MAT, 8MF, &8MT, &C1, &C2, &8L1, 8L2, &N1, 8N2) ;
ReadTAB1 (endf, N1, N2, NULL, NULL, NULL, NULL) :
}
break:
case 458:
ReadCONT (endf, &MAT, &MF, 8MT, &C1, 8C2,8L1, 8L2, &N1, 8N2)
if ((B=malloc(18*sizeof(double))) == NULL) {
puts{“Out of memory”):

exit(1):
}
ReadLIST(endf, 18,B):
if (html) {
puts(“</PRE><TABLE BORDER=2>"):
printf("<TR><TH>Total Energy Release per
Fission</TH><TD>x1£</TD></TR>",B[161):
printf ( "<TR><TH>Kinetic Energy of the



Fragments</TH><TD>%1£</TD></TR>", B{01):
printf ( "<TR><TH>Kinetic
Neutrons</TH><XTD>x1£</TD></TR>",B[2]):
printf ("<TRO<TH>Kinetic
Neutrons</TH><XTD>x1£</TD></TR>",B[41):

}

printf ( “<TR><TH>Total
Rays</TH><TD>x1£</TD></TR>",B[6]):
printf ( "<TR><TH>Total
Rays</TH><XTD>x1£</TD></TR>", B[81):
printf ( "<TR><TH>Total
Betas</TH><XTD>x1£</TD></TR>", B[10]):
printf ("<TR><TH>Energy
neutrinos</TH><TD>x1£</TD></TR>",B[12]):

puts{"</TABLE>") ;
}
else {

Energy of the Prompt

Energy of the Delayed

Energy of Prompt
Energy of Delayed
Energy of
Carried away by

printf(“Total Energy Release per Fission : x1f\n",B[16]):
printf(“Kinetic Energy of the Fragments : x1f\n",B[0]):

printf(“Kinetic Energy of the Prompt Fission Neutrons
printf( "Kinetic Energy of the Delayed Fission Neutrons :

printf(“Total Energy of Prompt Gamma Rays : x1f\n",B{6]):
printf(“Total Energy of Delayed Gamma Rays :@ x1f\n",B[8]):
printf{“Total Energy of Delayed Betas : x1f\n",B[10]):
printf("Energy Carried away by the neutrinos : x1f\n",B[12]):

}
free{B):
break:
default:

sprintf (ins, “Unknown section type: %d\n”, MT):

FatalError(endf, ins):
break.:
}

if (MI'==0) Warn{endf, "Unexpected SEND record”):

else ChecKSEND{(endf):
return 1;

int ReadFile2(ENDF =*endf, int mt)

{

char HLIB1]:

double C1,C2:

int L1,L2,N1, N2, MAT, MF, MT:
int NER, LFW, LRU, LRF, NRO, NLS, NE:
int idx = 1.

int i,3j,n,1;

double *B;

double EL, EH, SPI,AP:

int NJS,L:

double AJ:

if {'LocateFile(endf,2)) return O:

if ('LocateSection(endf,mt)) return O:

/% read HEAD record »/

Fission
Fission
Gamma
Gamma
Delayed

the

: %x1f\n”",B(2]):
x1f\n",B[4]):



ReadCONT (endf, SMAT, &MF, 8MT, &C1, 8C2, &L1, &L2, &N1, &N2);
ReadCONT (endf, SMAT, 8MF, 8MT, &C1, &C2, &LRU, 8LFW, &NER, &N2):
if (MT == 0) FatalError(endf, "Unexpected SEND"):
if (MF == 0) FatalError(endf, "Unexpected FEND"):;
if (MF '= 2) {
sprintf (HL, "Wrong MF 4", MF):
FatalError(endf, HL):
}
if (html) {
printf("<TITLE>Xs - 2.151: %s</TITLEX\n", cxfile, "Resonance Parameters”):
printf{"<B>2,151: %s</B><p>\n”", "Resonance Parameters”):
}
else printf(“Resonance Parameters\n”):
for (n=0;n<NER.n++) {
ReadCONT (endf, &MAT, 8MF, &MT, 8EL, &EH, 8LRU, &LRF, &NRO, &N2) :
switch(LRU) {
case 0: printf("Only Scattering Radius is given\n"): break:
case 1: printf(“Resolved rescnance "): break:
case 2: printf(“Unresolved resonance ”); break:
}
printf(“Range= % 3le - % 3le eV: “ EL, EH):
if (LRU == 1) {
if (LRF == 1) puts(”Single-level Breit-Wigner (SLBW)"):
else if (LRF == 2) puts("Multilevel Breit-Wigner (MLBW)"):

else if (LRF == 3) puts("Reich-Moore (RM)"):

else if (LRF == 4) puts("Adler-Adler (AA)7):

else if {LRF == 5) puts(‘General R-matrix (GRM)"):

else if (LRF == 6) puts(“Hybrid R-function (HRF)"):
}

else if (LRU == 2) {
if (LRF == 1) puts("All parameters are energy-independant”):
else if (LRF == 2) puts("All parameters are energy-dependant”):
}
if (html) printf(“<br>\n”);
if (NRO == 0) puts("Scattering radius is energy-independant.”):
else if (NRO == 1) puts("Scattering radius is expressed as a table of
energy, radius pairs”):
if(html) printf("<br>\n");
switch(LRU) {
case 0! /¢ Only Sc. Rad. %/
ReadCONT (endf, 8MAT, 8MF, &MT, 8&SPI, 8&AP, &L1,8&L2, &N1,8N2):
printf ("Target Spin=x_ 11f, Scat. radius = % 41fE-12cm\n”, SPI,AP):
break.
case 1: /* Resolved Resonance x/
ReadCONT (endf , 8MAT, 3MF, &MT, &SPI, 8AP, 8L1, &L2, 8NLS, 8N2):
printf(“Target Spin=% 11f, Scat., radius = % 41fE-12cm\n”, SPI, AP):
if(html) printf(“<br>\n”):
for (1=0;1<NLS;1+) {
printf("Neutron Orbital Ang. Momentum %d\n",1):
if (LRF == 1 |} LRF == 2 || LRF == 3 || LRF == 4) {
ReadCONT (endf, RMAT, 8MF, 8MT, 8C1,8C2,8L1, 812, &N1, 8N2):
if ((B=malloc(N1*sizeof(double))) == NULL) {
puts(’Out of memory”):



exit(1):
}
ReadLIST(endf,N1,B):
if (LRF == 1 }{ LRF == 2)
if(html) puts("</PRE><TABLE
BORDER=2><TR><TH>Energy</TH><TH>J</TH><TH>Total Width</TH>"
"(T>Neutron Width</TH><TH>Radiation Width</TH><TH>Fission
Width</THX</TR> ") :
else puts(’Energy, J, Total Width, Neutron Width, Radiation Width,
Fission Width"):
else if (LRF == 3)
if (html) puts(”</PRE><TABLE BORDER=2><TR><TH>Energy</TH><XTH>J</TH>"
"<TH>Neutron Width</TH><TH>Radiation Width</TH>"
"<TH>The First Partial<BROFission Width</TH>"
"<TH>The Second Partial<BR>Fission Width</TH></TR>"):
else puts("Energy, J, Neutron Width, Radiation, First Fission, ”
"Second Fission”):
else if (LRF == 4)
if (html) puts(°</PRE><TABLE BORDER=2><TR><TH COLSPAN=6>Background
constants for the Fission Cross Section</TH></TR>"):
else puts(“Background constants for the Fission Cross Section”):
for (i=0:iN1/6;i++) {
if(html) printf ("<TR<TD>%. 41e</TD><TD>%. 11£</TD><TD>%. 41e</TDO\
<TD>%x.51e</TD><TD>%. 41e</TD><TD>%. 41e</TD></TR>\n",
B[6%i], B[6*i+1], B[6*i+2], B[6*i+3], B[6*i+4], B[6*i+5]):
else printf("x.4le, %.11f, % 41le, % 41le, %X . 41e, % 41le\n",
B[6%i], B[6*i+1], B[6%i+2], B[6*i+3], B[6*i+4], B[6*i+5]1):
) .
if (html) puts(”</TABLE>"):
free(B):
}
else puts("Currently this format is not supported”):
}

break:
case 2: /* Unresolved Resonance */
if(LRF == 1) (

ReadCONT (endf , 8MAT, 8MF, &MT, &SP1, 8AP, 8L1,8L2, &NLS, &N2) ;
printf ("LFW=xd\n",LFW):
}
else if (LRF == 2) {
ReadCONT (endf , RMAT, &MF, 8MT, 8SPI, RAP, 811, RL2, 8NLS, &N2) ;
for(1=0;1<NLS:1++) {
ReadCONT(endf, &MAT, 8MF, &MT, 8C1, &C2, 8L, &L2, &NJS, &N2) ;
for(§=0:j<NIS. j++) {
ReadCONT (endf, RMAT, 8MF, 8MT, &AJ, &C2,8L1,8L2, &N1,8NE) ;
if ((B=malloc(Ni*sizeof(double))) == NULL) {
puts(“Out of memory”):
exit(1);
)
ReadLIST(endf,N1,B):
printf(°L=xd, J=x.1f, °.1,3):
printf(“Degree of freedom: X=x, 1f, N=x 1f, G=x 1f, F=x.1f\n",
B[2],B[3]1,B[4],B[5]}:



}

printf(“ES, D, GX, GNO, GG, GF\n"):

for (i=1;iN1/6;i++) {

if(html) printf(“<TRX<TD>%.41e</TD><TD>%. 41£<{/TD><TD>%. 41e</TD>\
<TD>%.51e</TD><TD>%. 41e</TDX<XTD>%. 41e</TD></TR>\n",
B[6xi], B[6*it+1], B[6*i+2], B[6%1+3],B[6xi+4], B[6%i+5]):

else printf('x.4le,x.4lf,x.4lé,x.4le,x.4le,x.4le\n',
B[6*i], B[6xi+1],B[6*i+2], B[6*i+3],B[6*i+4],B[6*i+5]);

} /% end of for i < N1/6 »/
free(B):
} /% end of for j < NJS */
} /x end of for 1 < NLS »/
}
else {

printf("*xx Unknown LRF=xd, LFW=xd for Un.Res *xx\n", LRF,LFW):
}
break:
default:
printf(“*xx Unknown format LRU=xd\n",LRU):
break:
}
}
return 1:

int ReadFile3(ENDF *endf, int mt,double ml,double m2)

{

char HL[81]:
int MMT = O:
int idx = 1.
double C1,C2:;
int L1,L2,6N1,N2, MAT, MF, MT:

if ('LocateFile(endf,3)) return O:
if ('LocateSection(endf,mt)) return O:

/% read HEAD record =/
ReadlnString(endf, HL, 8MAT, &MF, &MT) ;
ReadCONT (endf, &MAT, &MF, 8MT, &C1, &C2, 8L1, 812, 8N1, 8N2)
if (MT == 0) FatalError{endf, “Unexpected SEND"):
if (MF == 0) FatalError(endf, “Unexpected FEND"):
if (MF '=3) {
sprintf(HL, "Wrong MF xd",MF):
FatalError(endf HL):
}
if (outf == OUT_TABLE) {
printf("<TITLE>xs - x4, xd: %s</TITLE>\n", cxfile,
3,mt, GetDescription(3,mt,0)):
printf(“<B>xd. xd: xs</B><BR><BR>”, 3, mt, GetDescription(3,mt,0)):
if(c2 '=0.0)
printf(“Reaction Q value is % 5le MeV<BR><BR>\n”, C2*1E-6):
if (endf->LRP == 2 8&
(mt==1}inmt==2{nt==3}lnt==51] mts==18 || ot = 102))
puts(“Resonance contributions must be computed from resonance parameters



and
"added to this cross section<BR><BR>"):

}
else {
if(html) {
if (endf->LRP == 2 &%
at==1}m==21at==31] nt==51 ot ==18 |} nt == 102))
puts("Resonance contributions must computed from resonance parameters
and *
"added to this cross section”);
}
else {

printf("%s\n", GetDescription(3,mt,Q)):
printf{ "Reaction Q value is %.5le MeV\n”", C2*1E-6):
if (endf->LRP == 2 &R
(mt==1}!im=2{nm==3] m==5]] nt ==18 }| mt == 102})
puts("Resonance contributions must be computed from resonance parameters
and\n”
"added to this cross section\n”):
}
}
if (mt >= 251 88 mt <= 253) m2 = 1.0:
if (outf == OUT_TABLE) {
if (mt == 251)
puts("<TABLE = BORDER=2><TR><TH>Energy [MeVI</TH><TH>Average Cosine of
Scattering Angle</TH></TR>"):
else if (mt == 252)
puts(“<TABLE BORDER=2><TR><TH>Energy [MeVI</TH><TH>Average logarithmic
Energy Decrement</TH></TR>"):
else if (mt == 253)
puts( “<TABLE BORDER=2><TR><TH>Energy [MeV1</TH>"
"¢(TWThe Everage of the Square of the logarithmic Energy
decrement<br>”
"for Elastic Scattering, devided by twice the Average logarithmic
decrement<br>”
“for Elastic Scattering of Neutrons</TH></TR>"}:
else
puts( “<TABLE BORDER=2><TR><TH>Energy [MeV1</TH><TH>Cross Section
[mb1</TH></TR>"):
}
DisplayTAB1(endf,N1,N2, ml, m2):
if (outf == OUT_TABLE) puts(”</TABLE>"};
return 1;
}

int ReadFiled (ENDF *endf, int mt, int msubl, int msub2)
{ .
char HL[81]:

double C1,C2:

int L1,L2,6N1,N2, MAT, MF, MT:
int LVT,LTT.

char mfmtstr[50], remstr[80];
char *name[100]:



int i, NK, NM:

if (!'LocateFile(endf,4)) return O;
if ('LocateSection(endf,mt)) return 0:

/% read HEAD record */
ReadCONT (endf, &MAT, &MF, &MT, 8C1, 8C2, 8LVT, &LTT, &N1, 8N2):
if (html) {
printf("<TITLE>%s - %d.xd: %s</TITLE>\n", cxfile,
4,mt, GetDescription(4,mt,0)):
printf ("<B>%d. %d: xs<{/B><br>\n”, 4, mt, GetDescription{4,mt,0));
}
else printf("%d.%xd: %s\n",4,mt,GetDescription{4,mt,0));
if (LVT == 0) printf{"Transformation matrix is not given.”):
if (LTT == 0) puts(°All angular distributions are isotropic”):
else if (LTT == 2) puts( Normalized probability distributions are given, "):
ReadCONT (endf, &MAT, &MF, 8MT, &C1, 8C2, 8L1, &L.2, &NK, &NM) ;
if (LVT == 1) {
if(msubl == 0) {
for(i=0:i<1+NM;i++) {
namelil = malloc(4):
sprintf (nameli], "Vxd",i):
}
DisplayLIST{endf, NK, 14NM, "Transformation maxtrix elements”, name):
for(i=0:i<1+NM:i++) free(namel[il):
}
else {
if(msubl < 0) {
if(html) {
sprintf (nfmtstr, "4+%xd+0", mt) ;
href (mfmtstr, "Transformation Matrix”,0):
printf{"<br>\n"):
}
else printf("Transformation Matrix given.\n"):
}
ReadLIST(endf, NK, NULL);
}
}
if(msubl < 0) {
if (LTT == 1) {
int NE.
double *B,Ein, MeV:
int i,NL:
int j:
ReadCONT (endf, 8MAT, 8&MF, &MT, 8C1, &C2, 8L1, 812, &N1, 8NE) ;
ReadTAB2(endf, N1, NULL, NULL) ;
printf(” xd Legendre polynomial coefficients are given, ",NE);
if(html) printf("<br>\n”):
else printf("™\n"):
if(html) {
printf{"<table border=2>\n"):
printf (" tr><th>Ein{MeV) ¢/th><th>LC</th></tr>\n");
}
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else printf(°Ein, LC\n").
for (j=0.3J<NE:j++) {
ReadCONT(endf, 8MAT, &MF, &MT, 8C1, &Ein, &L1, 8L2, &NL, 8N2):
MeV=Ein/1000000.0:
if(html) printf("<tr><td>");
if (MeV < 1.0) printf("x.5le”,MeV):
else printf ("% 3f", MeV):
if(html) printf("</td"):
else {
if (outf == OUT_COMMA) printf(”, *).
else printf(” ");
}
B = {double *) malloc(NL*sizeof (double))
ReadLIST{endf,NL,B):
for(i=0;i<NL:i++) {
if(html) printf(°<td>"):;
printf("%x.5le",B{il):
if(html) printf("</td"):
else {
if(i < NL-1) {
if (outf == OUT_COMMA) printf(”, “):
else printf(” ”);
}
}
}
if (html) printf{"</tr>"):
printf("\n"}:
free(B):
}
if (html) printf("</table>”):
}
else if (LTT == 2) {

}
}
return 1.
}

int ReadFileS(ENDF *endf, int mt)
{

int 1.

char HL[81};

double C1,C2:

int L1,L2, N1, N2, MAT, MF,MT.

int NN1:

if ('LocateFile(endf,5)) return O:
if (!LocateSection(endf,mt)) return O:

/% read HEAD record */
ReadlnString(endf, HL, 8MAT, &MF, 3MT)
PushString();

while (1) {



/% read HEAD record */
ReadCONT (endf, 8MAT, 8MF, 8MT, &C1, 8C2,8L1,8L2, 8N1,&N2) ;
if (MF == 0) break:
if (MF '=5) {
sprintf (HL, "Wrong MF xd",MF):
FatalError (endf, HL):
}
NN1 = N1:
for (i=0;i<NN1:i++) {
ReadCONT (endf, &MAT, SMF, 8MT, &C1, 8C2,8&L1,8&L2, 8N1,8N2) ;
if (MF == 0) FatalError(endf, "Unexpected FEND"):
if (MF '=5) {
sprintf (HL, "Wrong MF xd" MF):
FatalError(endf,HL):
}
ReadTAB1(endf, N1, N2, NULL, NULL, NULL, NULL) ;
if (L2 == 1) {
int n!
int NN2:
printf(” Arbitrary tabulated function for MT = xd\n",MT):
ReadCONT (endf , 8MAT, &MF, 8MT, &C1, 8C2,8L1, 812, 8N1, &N2):
ReadTAB2(endf, N1, NULL, NULL) ;
NN2 = N2:
for (n=0.n<NN2:n++) {
ReadCONT (endf , RMAT, &MF, 8MT, 8C1, &C2, &L1, 8LZ, 8N1, 8N2) ;
ReadTAB1(endf, N1, N2, NULL, NULL, NULL, NULL) :
}
}
else if (L2 ==5) {
printf(” General evaporation spectrum for MT = xd\n", MT):
ReadCONT (endf, 8MAT, &MF, 8MT, 8C1, 8C2, 8L1, 812, 8N1, 8N2) :
ReadTAB1 (endf, N1, N2, NULL, NULL, NULL, NULL) ;
ReadCONT (endf, 8MAT, 8&MF, 8MT, 8C1,8C2,8L1, 812, &N1, 8N2) ;
ReadTAB1(endf, N1, N2, NULL, NULL, NULL, NULL) ;
}
else if (L2 == 7) {
printf(” Simple fission spectrum (Maxwellian) for MI = xd\n",MT):
ReadCONT (endf, 8MAT, &MF, 8MT, 8C1, 8C2, 811, 8L2, 8N1, &N2) .
ReadTAB1 (endf, N1, N2, NULL, NULL, NULL, NULL) :
}
else if (L2 == 9) {
printf(” Evaporation spectrum for MI = %d\n" MT):
ReadCONT (endf , 8MAT, 8MF, 8MT, 8C1,8C2,8L1, 8L2,8N1, &N2) ;
ReadTAB1(endf, N1, N2, NULL, NULL, NULL, NULL) ;
}
else if (L2 == 11) {
printf(” Energy dependent Watt spectrum for MI = %d\n",MT):
ReadCONT (endf, &MAT, 8MF, 8MT, 8C1, 8C2,8&L1, &L2,8N1,8N2)
ReadTAB1(endf, N1, N2, NULL, NULL, NULL, NULL) :
ReadCONT (endf , 8MAT, &MF, 8MT, &C1, &C2,8L1, 812, 8N1, &N2) :
ReadTAB1(endf, N1, N2, NULL, NULL, NULL, NULL) ;
}
else if (L2 == 12) {



printf(" Energy dependent fission neutron spectrum (Madland and Nix)
for MT = xd\n",MT):
ReadCONT (endf, &MAT, 8MF, &MT, &C1, &C2, 8L1, &L2, &N1, 8N2)
ReadTAB1 (endf, N1, N2, NULL, NULL, NULL, NULL) ;
}
else {
sprintf(HL, "Unknown LF xd",L2):
Warn(endf, HL):
while (MT != 0) ReadlnString({endf, HL, 8MAT, 8MF, &MT):
PushString():
}
}
CheckSEND(endf) ;
}
if (MF == 0) endf->cur_loct+:
return 1.

}

int ReadFile6(ENDF *endf, int mt, int msubl, int msub2)
{

int i

char HL[81]:

double ZA, AWR,C1,C2,E1,Al:

int iduml, LCT, NK, idum2:

int NR, NP, LANG, LEP, NE, ND, NA, NW, NEP:

int L1,L2, N1, N2, MAT, MF MT:

int LAW,NN1, NRM, NMU, NRP:

int ni,n2,n3, ipr:

double ZAP,AWD:

int LIP:

char Lang[20], nuen[30], mfmtstr[50], remstr(80]:

char*name[100];

if ('LocateFile(endf,6)) return O:
if (!LocateSection(endf,nt)) return 0:

/% read HEAD record */
ReadCONT (endf, 8MAT, &MF, MT, &ZA, &AWR, &iduml, &LCT, 8NK, &idum2) ;
if(html) {

printf ("<TITLE>%s — %d.%d: %s</TITLE>\n",cxfile,

4, mt, GetDescription(4,mt,0)):

printf ("<B>%d.xd: xs</B><br>\n”, 6, mt, GetDescription(4,nt,0)):
}
else printf(°%xd.xd: xs\n",6,mt, BetDescription(4,mt,0)):
switch(LCT) {

case 1: printf(°“LAB system”): break:

case 2: printf("CMS angle”): break:

case 3: printf("CMS (A <= 4), LAB ( A>4)"): break:
default: printf("xxx LCT = xd *xx" LCT):

}

if (html) printf(°<br>”):

printf(™\n"):

for (n1=0;n1<NK:n1++) {



ReadCONT (endf , &MAT, &MF, 8MT, 8ZAP, 8AWP, 8LIP, &LAW, 8NR, &NP) ;
if (MF == 0) break:
if (MF '=6) {
sprintf (HL, "Wrong MF x4",MF):
FatalError (endf,HL):
}
ReadTAB1 (endf, NR, NP, NULL, NULL, NULL, NULL) ;
switch(LAW) {
case 0: printf("Unknown distribution %d\n”,nl): break:
case 1:
nucname (nucn, ZAP, LIP):
if (msubl < 0) {
printf(” Continuum energy-angle distribution for %s.”, nucn):
if(html) printf("<br>\n"):
else printf("™\n"):
}
ReadCONT (endf, &MAT, 8MF, &MT, &C1, &C2, &LANG, 8&LEP, &NR, &NE) ;
ReadTAB2(endf, NR, NULL, NULL) :
if (msubl < 0) {
if(html) {
printf("<table><tr><thoNo. </th><th>Ein</th></tr>\n"):
}
else printf("No. Ein\n"):
}
for(n2=0:n2<NE:n2++) {
ReadCONT(endf, 8MAT, &MF, BMT, 8C1, &E1, 8ND, 8NA, &NW, 8NEP) ;
ipr = 0.
if(msubl < 0) {
if(html) (
sprintf (nfmtstr, "6+xd+xd+xd”, MT, n1, n2) ;
sprintf(remstr, "xd",n2):
printf ("<tr><td>");
href (nfmtstr, remstr,0);
printf ("</td><td>x%. Sle</td></tr>\n",E1);

}

else printf("xd, x.5le\n”,n2 El1):
}
else if((msubl == n1) && (msub2 == n2)) ipr = 1:
if (ipr) {

printf("Continuum energy-angle distribution 7):
printf("for xs, Ein=%.5le, LANG=%d\n",nucn, El1,LANG):
name[0] = malloc(5): strcpy(namel0], "Eout”):
name[1] = malloc(5), strcpy(name[1],"B”):
for(i=0;i<NA:i++) {
name[i] = malloc(5): sprintf (name[i], "Bxd", i+1):
}
DisplayLIST(endf, NW, 2+NA, "Eout, B”, name);
for (i=0;i<2+NA;i++) free(name[i]):
}
else ReadLIST(endf, NW,NULL):
}
if ((msubl < 0) 8% html) printf("</table>\n”):
break.



case 2:
printf(”* Two-body reaction angular distribution for MT = xd\n” MT);
break:
case 3:
printf("* Isotropic two-body distribution for MT = xd\n",MT):
break:
case 4:
printf(“* Recoil distribution of two-body reaction for MT = %xd\n", MT):
break:
case 5:
printf(”* Charged-partile elastic scattering for MT = xd\n",MT):
break .
case 6:
printf("* N-body phase-space distribution for MT = xd\n”,MT):
break:
case T:
printf(” Laboratory angle—energy law for MT = xd\n”,MT):
ReadCONT(endf, SMAT, &MF, &MT, &C1, 8C2, &iduml, &idum2, 8NR, &NE) ;
ReadTABZ(endf, NR, NULL, NULL) ;
if(msubl < 0) printf(“No. Energy\n’):
for (n2=0.n2<NE:n2++) {
ReadCONT (endf , &MAT, &MF, 8MT, &C1, &E1, &iduml, &idum2, &NRM, &NMU) ;
if(msubl < O) printf("x2d x.4le\n”,n2,El):
else {
if(p2 == msubl) printf("Ein = %.4le\n",El1):
}
ReadTAB2 (endf, NRM, NULL, NULL) ;
if(n2 == msubl) {
if (msub2 < O) printf(“"No. Acos\n”):
}
for (n3=0:n3<NMU:n3++) {
ReadCONT (endf, 8MAT, &MF, 8MT, &C1, &A1, &iduml, &idum2, &NRP, &NEP) ;
ipr = 0;
if(n2 == msubl) {
if(msub2 < 0) printf("x2d =x. 2f\n",n3,Al1):
else if(n3 == msub2) ipr = 1.
}
if(ipr) {
printf("Acos = x.3f\n",A1):
printf ("Eout(MeV), £f\n"):
DisplayTAB1(endf, NRP, NEP, 1, Oe-6,1.0) ;
}
else ReadTAB1(endf, NRP, NEP, NULL, NULL, NULL, NULL) ;
}
}
break:
default: printf{”*** Unknown LAW=xd ***\n", LAW):
}
/%
while (MT !'= 0) {
ReadlnString(endf, HL, &MAT, 8&MF, 8MT) :
if (MF == 0) break:
if (MF '=6) {



sprintf (HL, "Wrong MF xd",MF):
FatalError(endf, HL):
}
}
ReadlnString(endf, HL, &MAT, 8MF, 8MT) :
if (MF == 0) hreak:
x/
}
ReadlnString(endf, HL, BMAT, &MF, 8MT) ;
if(MT '= 0) {
printf(“**xx Out of sequence MF=x4 MI=xd\n", K MF, MT):
}
if (MF == 0) endf->cur_loct+;
return 1.
}

int ReadFile7(ENDF *endf, int mt)
{
int i
char HL[811]:
double C1,C2:
int L1,L2,N1,N2,6 MAT, MF, MT.
int NN1:

if ('LocateFile(endf,7)) return O:
if (!LocateSection(endf,mt)) return O:

/% read HEAD record */
ReadCONT (endf , &MAT, &MF, 8MT, 8C1,8C2, 811,812, &N1,8N2);
while (1) {
if (L1 == 0) printf(" Incoherent inelastric scattering for MT = xd\n" MT):
else if (L1 == 1) printf(” Coherent elastic scattering for MT = xd\n",MT):
else if (L1 == 2) printf(” Incoherent elastic scattering for MT = xd\n",MT):
while (MT !'= 0) {
ReadlnString{endf, HL, 8MAT, 8MF, 8MT) :
if (MF == Q) hreak:
if (MF !'=7) {
sprintf (HL, "Wrong MF xd" MF):
FatalError (endf,HL):

}

}
ReadCONT (endf, &MAT, &MF, &MT, &C1,8C2,8L1, &L2, &N1,8N2);
if (MF == 0) break:

}

if (MF == 0) endf->cur_loct+:

return 1:

}

int ReadFile8(ENDF *endf, int mt)
{
int i
char HL[81]:
double C1,C2:



int L1,L2,N1,N2, MAT, MF, MT:
int NN1:

if ('LocateFile(endf,8)) return 0:
if ('LocateSection{endf,mt)) return 0;

/* read HEAD record */
ReadCONT (endf , &MAT, &MF, 8MT, &C1, 8C2, 8L1, &L2, &N1, &N2) ;
while (1) (
if (N2 == 0) printf(" Complete decay chain given for MT = xd\n" MT):
else if (N2 == 1) printf(" Decay chain given for MT = 457 in MATP\n"):
while (MT !'= 0) {
ReadlnString(endf, HL, 8MAT, &MF, &MT) ;
if (MF == 0) break:
if (MF '=8) {
sprintf (HL, "Wrong MF xd",MF):
FatalError(endf HL);
}
}
ReadCONT (endf , 8MAT, 8MF, 8MT, &C1, &C2, 811, 812, &N1, 8N2) ;
if (MF == 0) break:
}
if (MF == 0) endf->cur_loct+:
return 1.
}

int ReadFile(ENDF *endf, int mf, int mt, double ml, double m2,
int msubl, int msub2)
{
switch(mf) {
case 1:
return ReadFilel(endf, mt):
case 2:
return ReadFile2(endf, mt):
case 3:
return ReadFile3(endf,mt,ml, m2):
case 4:
return ReadFile4(endf,mt, msubl, msub2):
case 5:
return ReadFileS(endf, mt):
case 6:
return ReadFile6(endf, mt, msubl, msub2);
case 7:
return ReadFile7(endf, mt):
case 8:
return ReadFile8(endf, mt):
}
return 0;
}

int main(argc, argv)
int argce:
char sxargv;
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char *cp, **parv.
char datafn{2001;
int nparv.

ENDF *endf:

int dataf=DF_PRIVATE.
double ml,m2:

int mf:

int mt.

int msubl, msub2;

int i;

html = O:

if (getenv( "REMOTE_HOST") != NULL) html = 1;
ml = 1E-6:

m2 = 1E3;

if(html) outf = OUT_TABLE:

else outf = OUT_COMMA:

col = 1:

row = 1:

while (--arge) {
cp = *++argv;
if (epl0] == "-") {
switch (cp[13) {
case ‘f':
case 'F':
if (!stremp(8cpl2], "endf”)) dataf = DF_ENDFB6:
else if (!stremp(&cp(2], "jendl”)) dataf = DF_JENDL32:
else if ('strcmp(&cp(2], "jef”)) dataf = DF_JEF22:
break: ’
case ‘0':
case '0":
if ('stremp(8cpl2l, "comma”)) outf = OUT_COMMA;
else if (!strcmp(8cpl2], "blank”)) outf = OUT_BLANK:
else if (!stremp(&cp[2], “sylk”)) outf = OUT_SYLK:
else if (!stremp(&cpl2], "table”)) outf = QUT_TABLE:
break:
case ‘e’
case 'E:
ml = GetReal(&cp[21,100):
break:
case 'x’:
case ‘X"
m2 = GetReal(&cp[2],100);
break:
case ‘¢’
case 'C":
col = GetInteger(&cp[2],6100):
break:
case 'r’:
case 'R":
row = GetInteger (&cpl2],100);



break:
}
}
else {
nparv = argc:
parv = argv;
break:
}
}
if(html) {
if (outf == OUT_TABLE) {
puts( "Content-type: text/html\n\n"):
puts(“<BODY LINK=#0OOOFF VLINK=008888 ALINK=#FF66FE>");
}
else puts("Content-type: text/plain\n\n”):
}
if (outf '= OUT_TABLE) html = O;
if (nparv < 1) {
puts(“Usage: readendf [-fexcr] endf file [mf_pumber [mt_number]l”)
puts("\t-fendf : read ENDFB/VI file [default]”):
puts("\t-fjendl : read JENDL3.2 file"):
puts("\t-fjef @ read JEF2 2 file"):
puts{"\t-ocomma :@ print output in comma delimited format [default]”):
puts(“\t-oblank : print output in blank delimited format”):
puts("\t-osylk : print output in SYLK format®);
puts(“\t-otable : print output in HIML TABLE format”):
puts{"\t-ennn : multiply energy values by nnn [default: 1E-6]"):
puts("\t-xnnn : multiply cross section values by nnn [default: 1E3]17):
puts("™\t-cnon : the first column number [default:117):
puts{"\t-ronn  : the first row pumber [default:1]"):
exit(1);
}

strepy(cxfile, parv[0]);
/% extend to private library %/
switch{dataf) {
case DF_ENDFB6:
strepy(datafn, ENDFB6DIR) :
sprintf (dataf_str, “-fendf"):
break:
case DF_JENDL32:
strepy(datafn, JENDL32DIR) :
strepy(dataf_str, "-fijendl”);
break:
case DF_JEF22:
strcpy(datafn, JEF22DIR) ;
strepy(dataf_str, “~fjef”):
break:
default:
datafn[0] = '\0O":
strepy(dataf_str, cxfile):
}
if (dataf_strf0] == ‘@) {



sprintf(datafn, "/userd/kndc/endf/xs”, cxfile+l);

}

else strcat(datafn, cxfile):

if ((endf=OpenENDF(datafn)) == NULL) {
printf(“Cannot open ENDF file ‘%s’\n”, datafn):
exit(1):

}

nf = O;

mt = -1;
msubl = -1;
msubz = ~1;

if (nparv > 2) {
nf = atoi(parv[1]):
ot = atoi(parv[2]):

if (mf '= 3) {
ml =10
m2 =10:
}

}

if (pparv > 3) msubl = atoi(parv[3]1):

if (pparv > 4) msub2 = atoi(parv[4]):

if (nparv > 2) ReadFile(endf, mf,mt, m1, m2, msubl, msub2):
else ReadContents(endf):

CloseENDF (endf ) :

return O:
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index to matxs file

EEXEEERERXREALAE AL SN NNN RSN X KA KN EXNE NN KEK

xsx file matxs EEEEERXNERMARRRN
X yers 69 EXEBEREEREXRTRRR
xxx yser matxs kaeri EXEEEEZARERRRARE

EEREERERSERRERE R AR RN ERE R XXX AR ERKRANNAR AR K
file description

69 wims group neutron only
Kaeri test case

file data
particle name ngrp
1 n 69

data type nane jinp joutp

1 nscat 1 1
2 nthern 1 1
material name nsub loca
1 hi 7 0
2 b10 7 45
3 b1l 7 109
4 ni4 7 159
5 016 7 217
6 £19 7 257
7 alza7 7 335
8 th232 9 409
9 u233 8 483
10 u234 8 532
11 uz3s 8 587
12 u236 8 696
13 u238 9 T93
14 pu239 8 894
15 pu240 8 997
hl sub 1 3,000E+02 1,000E+10 nscat
vectors: nwt0 nwtl ntot0 ntotl nelas ng mubar  xi

gamma  invel
matrices: nelas

hl sub 2 3.000E+02 1,L000E+04 nscat
hl sub 3 3, 000E+02 1,000E+03 nscat
hl sub 4 3,000E+02 1,000E+02 nscat
hl sub 5 3,000E+02 1.000E+01 nscat
hi sub 6 3,000E+02 1. 000E+00 nscat

vectors: nwtO nwtl ntot0 ntotl nelas ng
matrices: nelas
hi sub 7 3.000E+02 1,.000E+10 nthern



vectors:
matrices

sub
vectors:

matrices

b10
»10
b10
b10
b10

sub
sub
sub
sub
sub
vectors:

matrices:

b10 sub

vectors:

matrices:

bll sub

vectors:

matrices:

b1l
bll
b1l
b1l
bil

sub
sub
sub
sub
sub
vectors:

matrices:

b1l sub
vectors:

matrices

nl4 sub

vectors:

matrices

nl4
nil4
nl4

sub
sub
sub

free h2o
. free hZo
1  3,000E+02
nwt0 nwtl
n03 n04
nlla nlZ2daa
np nd
pOdee pOSee
: nelas n01
n08a n09%a
nl6a nl7a
2  3,000E+02
3 3,000E+02
4  3.000E+02
5  3.000E+02
6  3.000E+02
nwt0 nwtl
nelas
7  3.000E+02
free
free
1 3,000E+02
nwt0 nwtl
n03 n04
na mubar
nelas nO1
n08 n09
2 3.000E+02
3 3,000E+02
4 3, 000E+02
5  3.000E+02
6  3.000E+02
nwt0 nwtl
nelas
7  3.000E+02
free
: free
1 3.000E+02
nwt0 nwtl
n03 n04
nllp nl2
na n2a
p06 3a00
a01 a02
®i ganma
: nelas nO01
n08 n09
2 3.000E+02
3  3,000E+02
4  3,000E+02

1, 000E+10
ntot0
n0Sa
nl3a
na
a00
n02
nl0a

ntot
n06a
nldd
nt2a
a0l

n03

nila

1.000E+04
1. 000E+03
1. C00E+02
1.000E+01
1, 000E+00
ntot0 ntot

1,000E+10

1.000E+10
ntot0
n05

xi

n02

nna

1, 600E+04
1.000E+03
1. 000E+02
1, 000E+01
1.000E+0Q
ntot0

n06
gamm:
n03

1,000E+10

1.000E+10
ntot0
noS
nl3p
pQO0

401

a03
invel
n02 n03
niOp nllp
1. 000E+02

n06
nldp
p01
a0z
ald

3. 000E+01

1, 000E+01

ntotl

ntotl

ntotl

nscat

1 nelas
n07
niSp
p00
nubar
n04
nl2daa

aa

nscat
nscat
nscat
nscat
nscat
1 nelas

nthern

nscat
nelas
n07
a invel
n04

nscat
nscat
nscat
nscat
nscat
nelas

ntherm

nscat
nelas
n07
ng
p02
4a03
a05

n04
nl2

nscat

nscat
nscat
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ninel
n08a
nl6a
pOlg
xi
n0Sa
nl3a

ng

ninel
n08

n05

ninel
n08
np
p03
00
a06

n05
nl3p

n01
n09a
nl7a
p02g
ganna
n06a
nlddaa

n01
n09

n06

n01
n0
nd

p04
t01
a7

no6
nldp

n02
nl0a
ng
pO3g
invel
n07
nlSp

n02
ng

n07

n02
nlOp
nt
p05
ad0
mubar

n07



nld sub 5  3,000E+02
nl4 sub 6 3.000E+02
vectors: nwt0 nwtl
matrices: nelas
nld sub 7  3,000E+02
vectors: free
matrices: free
016 sub 1  3,000E+02
vectors: nwtO nwtl
n03 n04
a3 mubar
matrices: nelas nOlee
0l6 sub 2 3,000E+02
016 sub 3  3,000E+02
016 sub 4  3,000E+02
016 sub 5  3,000E+02
0l6 sub 6 3,000E+02
vectors: nwt0 nwtl
matrices: nelas
016 sub 7  3,000E+02
vectors: free
matrices: free
£19 sub 1  3,000E+02
vectors: nwt0 nwti
n01 n02
n09 nl0
nl7 ni8
nd nt
matrices: nelas n0l
n08 n09
ni6 nl7
nen
£19 sub 2  3,000E+02
£19 sub 3  3,000E+02
£19 sub 4  3.000E+02
£19 sub 5  3,000E+02
£19 sub 6 3,000E+02
vectors: nwt0 nwtl
matrices: nelas
£19 sub 7  3,000E+02
vectors: free
matrices: free
ala7 sub 1 3.000E+02

vectors: nwtO nwti

n03g n04g
nlig nlzg
ni9g n20g
mubar  xi
matrices: nelas nOlg
n08g n09g

1, 000E+00
1. 000E-01

nscat
nscat

ntot0 ntotl nelas

1.000E+10 nthern
1.000E+10 nscat
ntot0 ntotl nelas
n0S ng na
xi ganma  invel
n02 n03 n04
1. 000E+02 nscat
3. 000E+01 nscat
1, 000E+01 nscat
1, 000E+00 nscat
1.000E-01 nscat
ntot0 ntotl nelas
1.000E+10 ntherm
1.000E+10 nscat
ntot0 ntotl . nelas
n03 n04 n05
nil nl2 nl3
nl9 n20 n21
na mubar  xi
n02 n03 n04
nio0 nil ni2
ni8 nis n20
1.000E+04 nscat
1.000E+03 nscat
1. 000E+02 nscat
1, 000E+01 nscat
1. 000E+00 nscat
ntot0 ntotl nelas
1.000E+10 nthern
1,000E+10 nscat
ntot0 ntotl nelas
n0Sg n06g n07g
nl3g nldg ni5g
n21g n22g ng
ganma  invel
n02g n03g n0dg
nl0g nllg ni2g

ng

ninel
a00

n0S

ng

ninel

ni4
nen
ganma
n0S
ni3
n21

ng

ninel
n08g
nlég
np

n05g
nl3g

nOlee
a0l

nna
n07
ni5
ng
invel
n06
ni4
nna

n0lg
n09g
nl7g
nd

n06g
nldg

n02
a02

nnp
n08
nl6
np

n07
nl5
nnp

n02g
nl0g
nlBg

na

n07g
ni5g



ala7 sub
ala7 sub
al27 sub
al27 sub
al27 sub
vectors:
matrices:
al27 sub
vectors:
matrices:
th232 sub
vectors:
matrices:
th232 sub
th232 sub
th232 sub
th232 sub
th232 sub
th232 sub
th232 sub
vectors:
matrices:
th232 sub
vectors:
matrices:
uz33 sub
vectors:
matrices:
u233 sub
uz233 sub
uz33 sub
u233 sub
uz33 sub
uz33 sub
vectors:
matrices:
u233 sub
vectors!
matrices:
uz34 sub
vectors:

nl6g nl7g
3. 000E+02
3.000E+02
3, 000E+02
3. 000E+02
3, 000E+02

nwtO nwtl

nelas

7  3.000E+02

free

free

AU WwN

1 3.000E+02
nwt0 nwtl
n01 n02
n09 nl0
ng mubar
nelas n2n
n06 n07
ni4 ni5
3.000E+02
3. 000E+02
3. 000E+02
3.000E+02
3, 000E+02
3, 000E+02
3, 000E+02
nwt0 nwtl
nelas
9  3,000E+02
free
free

WM wWwN

1 3.000E+02
nwt0 nwtl
n01 n02
ganma invel
nelas n2n
3. 000E+02
3.000E+02
3.000E+02
3, 000E+02
3, 000E+02
3. 000E+02
nwt0 nwtl
nelas
8 3,000E+02
free
free

N W

1 3,000E+02
nwt0 nwtl
nf nnf

niBg nl9g n20g
1, 000E+04 nscat
1, 000E+03 nscat
1.000E+02 nscat
1, 000E+01 nscat
1, 000E+00 nscat
ntot0 ntotl nelas
1, 000E+10 nthernm
1.000E+10 nscat
ntot0 ntotl nelas
n03 no4 n0S
nll nl2 ni3
xi gamma invel
nftot n01 n02
n08 n09 nl0
ncn
1.000E+04 nscat
1.000E+03 nscat
1.000E+02 nscat
3.000E+01 nscat
1, 000E+01 nscat
3. 000E+00 nscat
1. O00E+00 nscat
ntot0 ntotl nelas
1.000E+10 nthern
1.000E+10 nscat
ntot0 ntotl nelas
n03 n04 nen
nudel chid
nftot noOl n02
1. 000E+04 nscat
1.000E+03 nscat
3. 000E+02 nscat
1. 000E+02 nscat
3. 000E+01 nscat
1. 000E+01 nscat
ntot0 ntotl nelas
1.000E+10 ntherm
1.000E+10 nscat
ntot0 ntotl nelas
n01 n02 n03

n2lg n22g
ng

ninel n2n
n06 n07
nil4 ni5
nudel chid
n03 n04
nil nl2
nftot ng
ninel n2n
ng mubar
n03 n04
nftot ng
ninel n2n
n04 n05

nftot
n0B8
ncn

n05
nl3

nftot
xi

ncn

nftot
n06



uz34
uz34
uz34
u234
u234

uz34

uz35

uz35
uz35
uz3s
uz35
u235
uz235

uz35

uz236
uz36
uz36
uz3l6

matrices:

sub
sub
sub
sub
sub
sub
vectors:
matrices:
sub
vectors:
matrices:

sub
vectors:

matrices:

sub
sub
sub
sub
sub
sub
vectors:
matrices:
sub
vectors:
matrices:

sub
vectors:

matrices:

sub
sub
sub
sub

ncn ng
nelas n2n
n05 n06
2  3.000E+02
3 3.000E+02
4 3,000E+02
5 3,000E+02
6 3.000E+02
7  3.000E+02
nwt0 nwtl
nelas
8  3.000E+02
free
free
1 3.000E+02
nwt0 nwtl
nf nnf
n06 n07
ni4 ni5
n22 n23
n30 n31
xi gamma
nelas nftot
n07 n08
nil5 nlé
n23 nz4
n31 n32
2  3.000E+02
3 3,000E+02
4 3.000E+02
5  3,000E+02
6  3.000E+02
7  3.000E+02
nwtQ nwtl
nelas
8 3.000E+02
free
free
1 3.000E+02
nwt0 nwtl
nf nnf
n07 n08
nl5 nl6
nz3 n24
xi gamma
nelas n2n
nos n06
ni3 ni4
n21 n22
2 3,000E+02
3 3,000E+02
4  3,000E+02
5 3,000E+02

mubar  xi gamma
nf nnf n01
ncn

1, 000E+05 nscat

1, 000E+04 nscat
3,000E+03 nscat

1. 000E+03 nscat

3. 000E+02 nscat
1.000E+02 nscat
ntot0 ntotl nelas
1. 000E+10 nthern

1, 000E+10 nscat
ntot0 ntotl nelas
n2nf n01 n02
n08 n09 ni0
nl6 ni7 nis8
n24 n25 n26
n32 n33 n34
invel nudel chid
n01 n02 no3
n09 n10 n1l
nl7 ni8 ni9
n25 n26 n27
n33 n34 n2n
1.000E+04 nscat
1.000E+03 nscat

3, 000E+02 nscat

1, 000E+02 nscat

3. 000E+01 nscat

1. 000E+01 nscat
ntot0 ntotl nelas
1.000E+10 nthern

1, 000E+10 nscat
ntot0 ntotl nelas
n01 n02 n03
n09 ni0 nil
nl7 ni8 nl9
n25 n26 n27
invel nudel chid
nf nnf no1
no7 n08 n0%
niS ni6 nl7
n23 n24 n25
1.000E+05 nscat

1, 000E+04 nscat

3.000E+03 nscat
1.000E+03

nscat

invel
n02

nftot

ninel
n03
nil
ni9
n27

n04
ni2
n20

nftot

ninel
n04
nl2
n20

n02
nl0
ni8
n26

nudel
n03

nf

nZn
n04
ni2
n20

ng

n05
ni3

n29

nf

n2n
n05
ni3

ng

n03
nil
ni9
n27

chid
n04

ng

nftot
n0S
ni3
n21
n29
nubar

n06
nl4
n22
n30

ng

nftot
n06
ni4

mubar

n04
ni2
n20
nen



uz36
uz36

sub 6 3,000E+02
sub 7  3,000E+02
vectors: nwtO nwtl
matrices: nelas
sub 8 3.000E+02
vectors: free

matrices: free

uz236

u238 sub 1 3,000E+02
vectors: nwtO nwtl
nf nnf
n07 n08
nl5 nl6
n23 n24
xi gamma
matrices: nelas nf
n06 n07
nl4 n15
n22 n23
uz38 sub 2  3,000E+02
u238 sub 3 3.000E+02
uz3sg sub 4 3,000E+02
uz3s sub 5 3, 000E+02
uz3s sub 6 3,000E+02
u238 sub 7  3,000E+02
u238 sub 8 3.000E+02
vectors: nwtO nwtl
matrices: nelas
uz38 sub 9  3,000E+02
vectors: free
matrices: free
puz239 sub 1 3,000E+02
vectors: nwt0 nwtl
nf nnf
n06 n07
ni4 ni5
n22 n23
n30 n31
nudel chid
matrices: nelas nftot
n07 n08
ni5 nié
n23 n24
n31 n2n
puz239 sub 2  3.000E+02
pu239 sub 3  3.000E+02
pu239 sub 4 3,000E+02
pu239 sub 5 3,000E+02
pu239 sub 6 3,000E+02
pu239 sub 7 3,000E+02
vectors: nwt0 nwtl
matrices: nelas
puz39 sub 8 '3.000E+02
vectors: free

3. 000E+02
1. 000E+02
ntot0

nscat
nscat
ntotl nelas

1.000E+10 nthern

1. 000E+10 nscat
ntot0 ntotl nelas
n01 n02 n03
n09 ni0 nll
nl7 nl8 nl9
n25 n26 n27
invel nudel chid
nnf n01 n02
n08 n0d nl0
nl6 nl7 nis8
n24 n25 n26

1, 000E+04 nscat

1. 000E+03 nscat

1. 000E+02 nscat

3. 000E+01 nscat

1.000E+01 nscat

3. 000E+00 nscat

1. 000E+00 nscat
ntot0 ntotl nelas

1.000E+10 nthern

1.000E+10 nscat
ntot0 ntotl nelas
n2nf n01 n02
n0B n09 n10
nl6 nl7 nig
n24 n25 n26
nen ng mubar

n03
nil
nl9
n27

n01 n02
n09 nl0
nl7 nis
n25 n26
nen
1. 000E+04
1. 000E+03
3. 000E+02
1, 000E+02
3. 000E+01
1, 000E+01
ntot0

nscat
nscat
nscat
nscat
nscat
nscat
ntotl nelas

1.000E+10 nthern

- 66 —

nftot

ninel
n04
nl2
n20
ncn

n03
nl1
ni9
n27

nftot

ninel
n03
nil
nl9
n27

n04
ni2
n20
n28

nftot

nf

nZn
n05
nl3
n21
ng

n04
ni2
n20
nen

nf

n2n
n04
nlz
n20
n28
gamma

n05
ni3
n21l
nz9

nf

ng

nftot
n06
nl4
n22
mubar

n05
nl3
n21
nZn

ng

nftot
n05
nl3
n21
n29
invel

n06
nld
n22
n30

ng



matrices: free

pu240 sub 1 3, 000E+02
vectors: nwt0 nwtl
nf nnf
n07 n08
ni5 nlé6
xi gamna
matrices: nelas n2n
n05 no6
nl3 nl4d
pu240 sub 2  3,000E+02
pu240 sub 3 3, 000E+02
puz240 sub 4  3.000E+02
pu240 sub 5 3, ,000E+02
pu240 sub 6 3,000E+02
pu240 sub 7 3,000E+02
vectors: nwt0 nwtl
matrices: nelas
pu240 sub 8 3, 000E+02
vectors: free

matrices: free

1.000E+10 nscat
ntot0 ntotl nelas
n01 n02 n03
n09 nl0 nll
nl7 nl8 nl9
invel pudel chid
nf nnf n01
n07 n08 n09
nl5 ni6 ni7

1. 000E+05 nscat

1. 000E+04 nscat

3.000E+03 nscat

1.000E+03 nscat

3. 000E+02 nscat

1.000E+02 nscat
ntot0 ntotl nelas

1,000E+10 nthern

ninel
n04
ni2
nen

n02

nlo
ni8

nftot

nan
n05
nl3
ng

n03

nil
nl9

nf

nftot
n06
nl4d
nubar

n04

nl2
nen

ng



AA A R % A

P71 N E | g |FRTINHE EZRIWE INIS FA3=

KAERI/RR-1799/97

A Zf 7 YA dlojEHo]A A

A7AYA 2 4% | 438 @AERS B

AF AL R AR AT AR, 59, AFA, 294, #5A, =YY

%X WA a7l | A2HAFATA dhai 1998. 1
H o] A 73 p. E R AS(v), S ) a 7] 26 Cm.

FaA |97 1RIRAY

MEey | A ) dsE( ), BT | RuNEE | 97REA

A7-Ag7# Ak W3

ZE (15-208U19)

E dTAAE T a7AS0l dAse olgats] AT

7 i3
o2E TEEA LoD A4 UES &Y st TR T ATE &

st et

- AAEFE YA NF
Qe Yl 2lez MulAHE AANFTHY dHITY A JAHE
AF AFIAE

- MFZxAE DB 7+
1997 dx2e] A ENSDF B2 wA sty

- ¥vrexg DB &
AztE EHAEQ EXFOR HolEHHo|AE =33, HAAI2HE A
stden, ZtF grigAlg elBdIl s ¢35y 4 239 &
RS T L R

- A A4 2 AF

4 AL MATXS RS SolBEa S AAEA U-235 =4ld thgt

AEALNE FRRAT 209 27 met MCNP & D838 A4S S

FAFIYN= | welEuo)2, A g, GAH, AHY, A5 H7t, MATXS, MCNP,
(o0gojdjel) e b il BN




BIBLIOGRAPHIC INFORMATION SHEET
Performing Org. S ing Org,
eriomming “1g porisoring ~18 Stamdard Report No. INIS Subject Code
Report No. Report No.
KAERI/RR-1799/97
Title/
. Development of Nuclear Data Base System
Subtitle
Project Manager .
Jonghwa CHANG (Nuclear Data Evaluation Lab.)
and Department
Researcher and Jonghwa CHANG, J.D. KIM, S.Y. OH, C.S. GIL, Y.S. CHO, SJ. PARK,
Department LH. CHO
Pub.Place  |Taejon Publisher | KAERI Pub. Date | Jan. 1998
Page 73 p. Fig. & Tab. Yes( 0 ), No ( ) Size 26 Cm.
Note
Classified Open(o),Restricted( )___Class Report Type | Research Report
Sponsoring Org. Contract No.

Abstract (15-20 Lines)

which is the infra structure for the nuclear related research and industry.

existing ENDF plotting services,
- Establishment of nuclear structure data base.

data.

- Establishment of nuclear reaction data base.
Collection of the experimental reaction database (EXFOR),
Collection of the evaluated nuclear reaction data libraries,
Development of data retrieval programs.

- Group constant library generation and verification

and verification against U-235 cores.

code,

Following scope of tasks are performed to establish the nuclear data base
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