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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.

m. 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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[2.1].

1- f"

"http://hpngp01.kaerire.kr/CoN/" A S . ^1

"http://hpngp01.kaeri.re.kr/CoN/endfplot.shtml"5.

wV -̂71,

NUDAT

^ JJ ^ ] ENDFPLOT

postscript ^ ^ ) ^ 4 ^ h i ^1**>^

5.
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S. 2.
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1,283
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1,376
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693
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6 ^

926

406

1,332

7 1
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707

1,545

8 *

700

831

1,531

9 «

802

738

1,540

10 «

1494

968
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11 «

1422
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2,044

12 %

1276

710
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DB

Decay Data Network*

.1] °1 1̂ 1-fe

BNL61 Nuclear Structure and

Nuclear Data Sheets4 Nuclear Physics B

^ o|

^ 1 ^ ENSDF #1^-

Evaluated Nuclear Structure Data File (ENSDF)fe-

7) "bnlnd2.dne.bnl.gov"^

BNL^

script "nndcexp"!-

. "bnlnd2.dne.bnl.gov"

F T P *

BNL NNDC4)

300

tcl

. *) script^

^ ENSDF

expect

FTP

logout^
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nndc.exp 10 11 12

^ oflfe. ; g ^ io, 11, 12 $! 3 7fl

o]$£- M10.TXT, MH.TXT, M12.TXT5.

o] %#$. A]~g-ig-o_iM Aff-o] Z\$

^ H H ^71] 7}^-ir ^ XicV. NNDC A ^ ^ FTP

, 4-21 ' S T 1 ^ ^ - f ^fe- firewall^

firewall H

NNDC Î

ENSDF* Ji^-Sl-fe ^ ^ 7 ) ? ] hpngpOl^r unix^lS.5.

ENSDF 31-^^r hpngpOl^ /user4/kndc/ensdf<*)l

f- "mmm'l

t!: shell script^ replace.sh*]4.

tfl^ijfe- ^ - f <H)fe "Update mmm", 7]# 4 ^ * ^}-§-*Kr 7j-f oflfe " s a m e

m m m " l i i-fE^cK ^:, tfl^l^ Mmmm.TXT

"same mmm"lS i4^-\+4. *}-§- tio^^r °>2fl^

replace.sh 10 11 12

MmmmTXT

BNL NNDC*IH ENSDF

nndc.exp 10 11 12

hpngpM /user4/kndc/ensdf

- 6 -



replace.sh 10 11 12

^.S. NNDC

ENSDF

110,

122 l }
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4 4 DB

1000^

1 4 1 AS. 4

i . 4.1. «q

NNDC
NEA/DB
CJD

NDS

Ĵ:̂ - € # V̂S ^ ^ 7m

OECD ^"7> (^"7)^7} *ftSi\)

^^1^1 (^"7l^7> ^ ^ )

^ ^ 7lJ&
" 1 ^ - BNL
OECD

IPPE
IAEA

3.E.
1.6.D
2,7,8,9,E,K,O,R
4,9,A,M

3.S

EXFOR (Exchange Format)[4.1] S\-JL

EXFOR entry^

1 ^ EXFOR

EXFOR

A entry^

^ 80 ^-^^< : ' l ? ] ASCT

4. 4

- 8 -



67-71*3 £:

A entr

7r ^r-^-^l

entry ̂

y^" -S-

1 Ŝ̂ I

151, 72-74^ subentry^Jl,
1

fe^-°fl 1 7flS] entryl- *H

75-79^

<-) •sl-ul- z j - entry-̂ 1

, 80*3 £r

subentry^.

. A entry^i 33 Si^ subentry (1

subentry^i

A subentryfe

Subentry^ll ^r^-^ ^ l ^ V S f e a(table)^ ^^S. 7]^*}n\ A *^-& 11

subentry Sfe ^^1 entry<H1 ^ ^ ^ f e ^VSfe- ^f- (COMMON)

entry C0070S1 ^ ^ - ^ .̂<^ ^ 3 . $1^.^ 72*3

°11 i + i ^ - ^ ^ ^ i J : ^ ^3=*>S4. ^^r "ENTRY - ENDENTRY" ^ Ŝ"

^-S. # e : l 4 ^ ^At^ "SUBENT - ENDSUBENT" f A S # ^ 4 ^ 3 7fl

1̂ subentry^. £)«H $i^-.

subentry^ "BIB - ENDBDB" ^ £

- tfl-8-S.

EXFOR dictionary^
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4 SH subentryfe «j^g-^1 ^^-, -MS.

, "DATA - ENDDATA" f A 5 .
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ENTRY
SUBENT
BIB
INSTITUTE
REFERENCE
AUTHOR
TITLE

FACILITY
DETECTOR
REL-REF

ERR-ANALYS
STATUS

HISTORY

ENDBIB
NOCOMMON
ENDSUBENT
SUBENT
BIB
REACTION
SAMPLE
ADD-RES

HISTORY
ENDBIB
NOCOMMON
DATA
EN
MEV
0.445

0.773
ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION
SAMPLE

REL-REF

ADD-RES

ENDBIB
NOCOMMON
DATA
EN
MEV
3.2391

C0070 960311
C0070001 960311

10 14
(2SWDSWR)
(R,NFL-6,79)
(E. RAMSTROEM)
Excitation functions of the 9Be(alpha,n)12C, the
13C(p,n)13N and the 13N(n,p)13C reactions
(VDG) 5.5 MeV
(BF3) 20BF3 counters in 4pi geometry
(N, ,RAMSTR0M+,J,NP/A,272,259,76) Details of detector
system.

No information
(APRVD) Approved by author 80-May-30
Data taken from private comm., Ramstrom, 1980
(800326C)S0M
(960305A) BIB update, converted to lower case.

14 0

17 0
C0070002 960311

4 5
(4-BE-9(A,N)6-C-12, ,SIG)
2mm thick Be disk
(STRUC) No significant effects in the reaction due to
the 10.753 and 10.818 MeV levels of carbon-13.

(960311A) REACTION corrected.
5 0
0 0
2 73

DATA
MICRO-B
8.8

176.
75 0
85 0

C0070003 960311
4 8

(6-C-13(P,N)7-N-13, ,SIG)
Two different targets,41.2 microgram/cm**2, and
60.4 micrograiD/cm**2.
(D,,GIBBONS+,J,PR,114,571,59) Gibbons data are 30-50%
lower than present work

(RECIP) 13N(n,p)13C cross section calculated from
reciprocity theorem.

8 0
0 0
2 86

DATA
MB
5.9

4.250 44.9
ENDDATA 88
ENDSUBENT 101
ENDENTRY C0070

4.1. EXFOR

0
0

-11-



EXFOR

EXFOR IAEA<H1

5. 4.2.

7l^r^<H
3KORKBU
3KORKNU
3KORKOR
3KORKSR
3KORKUS
3KORNSU
3KORSEO
3KORYON

71 # *§

71 B}

4.3.

J.KNS
J.KPS

S. 4.4^ ^ ^ 4

TRIGA , D-T , Cf-252 4i^ ,

50 MeV

- 1 2 -



3. 4.4. -f 3 EXFOR

EXFOR

30388

30737

30971

G0010

(77010)

^(#-g- )

35-Br-79 34-Se-80
45-Rh-103 49-In-115
55-CS-133

41-Nb-93(n,n+a)39-Y-90M
41-Nb-93(n,n)39-Y-90M
41-Nb-93(n,2n)39-Y-90M

l-H-l(n,g)l-H-2
25-Mn-55(n,g) 25-«n-56

29-CU-63(g,n)29-Cu-63

TRIGA H,
thermal,
1 eV

neutron
generator
14.6 MeV

Cf-252
source
1.5 MeV

17.6 + 14.7
MeV
gamma
from Li
target

^•^1 e, "Study on the isomeric ratio
by thermal neutron activation,"
44^^1-Slxl 6, p.89, 1974.

«H|<|}.sq, "Measurement of Nb-93
(n,na) Y-89m and Nb-93 (n,na)
Y-90m Cross Sections for 14 MeV
Neutrons," ^^ns\^\ 18, p.92,
1986.

P.J.Oh £), "Determination of the
Ration of the Hydrogen and
Manganese Absorption Cross
Section by the Manganese Bath
Technique," J.Radioanal, Nucl. Chem.
139, p.37, 1990

^ « n ^ 2],"Cross Section
Measurement for the
Cu-63(g,n)Cu-62 Reaction,"
-i-sj^fj;*} 17, p.359, 1984.

subentryfe 60,572

262 MB ^ H ] 1

subentry

AJE.5. entry

EXFOR

fe linux

*)•§- 2

Tr 10,136

, entry

c0/c0070.001, c0/c0070.002, §J c0/c0070.003

|^-(REACTION)

subentryl-

index

- 1 3 -



lui :/mirror/exfor
nnn - nnnmm.sss
index - indzz

4.2. EXFOR

4.3 subentry $:£,

-*H subentry

10001.014 (ll-NA-23(N,0),,EN) 2.85e+03 1.39e+05
10022.003 (ll-NA-23(N,2N)ll-NA-22,,SIG) 0.00e400 1.00e+20
10047.013 (ll-NA-23(N,T0T),,SIG) 2.26e+06 1.49e+07
10104.002 (11-NA-23(N,EL)11-NA-23,,DA) 5.Ue+06 8.52e+06
10104.003 (ll-NA-23(N,a)ll-NA-23,,DA, ,LEG/2L2) 5.44e+06 8.52e+06
10104.004 (11-NA-23(N,INLH1-NA-23,PAR,DA) 5.44e+06 8.52e+06
10104.005 (ll-NA-23(N,INL)ll-NA-23,/DA,,LEG/2L2) 5.44e+06 8.52e+06
10104.006 (11-NA-23(M/INL)11-NA-23,PAR,DA) 5.44e+06 8.52e+06
10104.007 (11-NA-23(N,INL)11-NA-23,PAR,DA) 5.44e+06 7.60e+06
10104.008 (11-NA-23(N,INL)11-NA-23,PAR,DA) 5.44e+06 8.52e+06

4.3. index/indll

EXFOR

extractl-

subentry

extract directory°ll

- 1 4 -



3 *! EXFOR

EXFOR ^ ^ r

. o) ^ A ^ ^ I ^ ^ ^ ^ ^ ^c]3i)-«a^ H<H^ *];$£ subentryl-

!r ^ , 4^1 «fl^ subentry°l] ^t!" linkl- ^ l ^ f e ^-^-^ sfl^ subentry,

^ entry!- clickt

table ^ ^ - ^ - 5 . ^r^lSl-^ x>S# &<*\ § 4 . Table ^^]J5-

^ ^ ^ graphic i = S.^|«Hl- 61-g-§}^ £^7ll i ^ * ^ ^ f ^ ^ A>

- 1 5 -



DB

FENDL

ENDF/B-6, ^ ^ BROND-2,

JENDL-3, f-^-^1 CENDL-2

JEF-2,

sublibrarye}aL

fe ENDF-6

.5.1. sublibrary

sublibrary

(NSUB)
0
1
3
4
5
10
11
12

10010
10011
10020

20040

(IP ART)
0
0
0
0

L_ 0
1
1
1

1001
1001
1002
...

2004

^ -8-

# €^> *8- ̂ 1-S
^^ AS.

^^} ^^^ ^^#

^^^V &%• As.
°^M «l€^ ̂ Ĵl-

^ 4 «>-§- *vs

- 1 6 -



DB

10)

endf endf6
jendl3
jef2
eff2
lalOO
brond2
sub4

subll

subl2
endf6
jef2

sublOOlO
endf6
lalOO

subdm
jendl3
adl3
irdf90

ENDF/B-6
JENDL-3
JEF-2
EFF-2
LANL 100 MeV
BROND-2

endf6 ENDF/B-6

jendl3 JENDL-3

ENDF/B-6
JEF-2

ENDB/B-6
LANL 100 MeV

dosimetry
JENDL-2
ADL-3
IRDF-90

5.1.

- 1 7 -



cutendf

"cutendf

ENDF

ENDF^'ti

. °1 7l^^r ^-H«1 7l^?l server side

include cgi SS.ZL^^- ol-g-sfl^ ^ -^§>^4 . SSZL^ "endf'l- <>lsltt ^r

2\4r $n ^ ^ * > ^ A ^ , nl̂ -1 ENDF

7} 7}^s}£S. ^flAl^ui, ENDF

? ^ , ENDF ^ * ^ B

readendf̂ - £3*1 ?i4. 4 5 5 a | s ] ^ > i ^

X 5.24

A MF

ENDF-102[5.1]ofl

. READENDF

- 1 8 -



MF, MT«fl 4 # section 3

34 ^ section^ lfl-g-i- sH^$}:2 ^ 1 ^ > S 1 - tabled

-. Table qns. ^fl^-slfe ^ > S ^ graphic

S. 5.2. ENDF-6 *

M F tfl •%•

2
3
4
5
6
7
8
9

10
12
13
14
15
23
27
30
31
32
33
34
35
39
40

- 1 9 -



ENDF/B-6, JEF-2,

JENDL-3.2 °14. -g-ViS <STHW ^ 3 $ ^ S T T e M 6 } ^ ^ 7 > ^ ^ | - S ^

IRDF-90 <>14. afl̂ ^n # 5 ^ 5i^l^>^ ^^>S.fe ^Bl i a^ t l GRUCON-g-

^ fe ENDF-6

1. BROND-2.2

BROND-2.2fe[5.2] ^^1<»>^ IPPE, O b n i n s k ^ ^7}^: 20

&-%*} 3 8 7 > « q ^ S ^ o l 4 . H-l^-H Cm-244

ENDF/B-6 ^Bfl^ 275,000

2. ADL-3

, Obninsk<Hl ^

^r Hauser-Feshbach

systematics<H) ^sfl £.%& ^ o ] 4 .

4 . ^ s ! 4 meta-stable ^>B]]S.^ ^ ^ ^ r MT^iJ l l - 300 ^ 600^-

3. MENDL-2

MENDL-2.2fe[5.4] 100 M e V ^ l ^ l

$2.3., 13-A1-26 ^ 84-Po-2107Ml^l 505711 s] ^^ofl tfl

- 2 0 -



ALICE-EPPESHS.

^.^. ENDF-6

4. IRDF-90

IRDF-90^[5.5] foili dosimetry

dosimetry l̂l

(covariance) 4 ^ ^ 7 ^ 3 . &4. IAEA^]
5§7>5>^iq-. IRDF version 2

39 7111- ^§>J1, 14 7i|fe

58 , ENDF/B-6

-5}9l°.v), 5 7)1

$r SAND-H

5. 100 MeV

tifl^r ^ 3 3 - ° 5 . v)^ Los Alamos

$X^. °1 A^.^ ENDF-5 ,

4-Be-9, 6-C-12, 8-0-16, 13-A1-27, 14-Si-28, 26-Fe, 74-W, 92-U-238

9 711

- 2 1 -



^ ? l ONEDANT[6.1]

M A T X S ^

f^^^VS. n^-%- %•<%*} 695- el-olw.^e)l-

H S NJOY[6.3]» o l - g - ^ ^ A ^ , 5- ^ ^ r 4nfl^4|>H

J I <&*= WMS e}-^l«.Bl^[6.4]^- ^oa^7Jl t } ^ . 157fl

300K3. ^^<H1 tcl-# ^ 7

MATXS «1-<»l«.siBll- ^^}7} ^^ °l-§-5|fe NJOY

f-S- ^ ^ ^ u l - . <yA> f ^ * H tfl^ ^>fi ^3-iV* ^«flAi^ RECONR,

BROADR, UNRESR, HEATR, THERMR, GROUPR, MATXSR 3.%°],

RECONR, GROUPR, GAMINR, MATXSR

6.2^1) N J O Y ^ ^

TRANSX 2£[6.5]7}

- 2 2 -



1. MATXS

O i l r. -*. -5-

(A) I t

Name
N

G

P

D

T

H

A

Particle
Neutron

Gamma

Proton

Deutron

Triton

3He Nucleus

Alpha

(B) a

Name
NSCAT

NG

NP

NR

GSCAT

PSCAT

NTHERM

Particle
Neutron scattering

Neutron-induced gamma

Neutron-induced proton

Neutron-to recoil matrix

Gamma scattering

Photon scattering

Thermal scattering data

production

production

- 2 3 -



(O

Name
NELAS

NNONEL

NINEL

N2N

N3N

NNA

NNP

N01

N02

NCN

NCNAAA

N01EE

NABS

NG

MT
2

3

4

16

17

22

28

51

52

91

91

51

101

102

Description
Neutron elastic scattering

Neutron nonelastic(MTl-MT2)

Neutron inelastic sum (MT51-91)

(n,2n)

(n,3n)

(n.n'a)

(n,n'p)

(n,nl)

(n,n2)

(n,n') to continuum

(n,n') 3a

(n,nl) ee

Total absorption

Radiative capture

- 2 4 -



D)

Name
NTOTO

NTOT1

NWTO

NWT1

MUBAR

XI

HEAT

KERMA

DAME

FREE

H2O

POLY

POLY$

BENZ

MT
1

1

1

1

251

252

301

443

444

221

222

223

224

227

Description
Po total cross section

Pi total cross section

Po weight function (flux)

Pi weight function (flux)

Scattering U

Scattering 4

Energy-balance heat production

Kinematic KERMA factor

Damage-energy production

Free-gas scattering

H in H2O

H in polyethylene(CH2) incoherent

H in polyethylene(CH2) coherent

Benzene incoherent

2.

^Tr MATXS^

«-* binary) ^)

3.

TRANSX 3.^^ MATXS ^)^. 7\)*V

- 2 5 -



o] 3.^

2 ^ MCNP

MCNP 5 -̂olU.

MCNP 5}-oly.5lE]^

. ENDF-6

- 2 6 -



2.

^ MCNP 3M- ^ S ^ f e 30

eh ̂ Hslfe W7> 20 7 H ^ ^l

ENDF-6 H*H>M^ ^ 7 } ^ ^ > S ^ MF3^ MF6

3.

4. £ ^

fl 4eV

4eV

6.4^ MCNP 3 H

^ 1 3 ^ MATXS69 B M W . ^ E | ^ir[6.6]

1. ORNL-1, -2, -3, -4, -10

T^t^Kuranyle nitrate solution)0!13}, ^A}-*)]^ $ 4 . °1

r H2O3 ul^'t]:^:^]-fi, ^ U 4

- 2 7 -



ORNL-1, -2, -3, -4, -105] ^

ORNL-1

ORNL-2

ORNL-3

ORNL-4

ORNL-10

H/^U

1378

1177

1033

972

1835

Radius
(Sphere)

34.595 cm

34.595 cm

34.595 cm

34.595 cm

61.011 cm

Boron

no

yes

yes

yes

no

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

^ - ^ ^ ^ (uranyle fluoride- UO 2 F 2 H^, ORNL^l

r̂ 3. ^-

L7

L10

L8

Lll

L9

H/^Pu

76.1

126.5

1112

1270

1393

Radius
(Sphere)

11.5176 cm

11.8442 cm

27.9132 cm

27.9132 cm

34.6327 cm

Reflected

yes

yes

no

yes

no

Fuel Loading

r u kg)
2.08 ±0.2

1.39 ±0.01

2.13±0.2

1.86 ±0.2

3.25 ±0.03

- 2 8 -



I
RECONR

BROADR

UNRESR

THERMR

GROUPR

MATXSR

K)

Doppler broadening

matrix

: MATXS^ ?•}£.

6.1 ôflA-̂  MATXS e>olu.
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6.2 MATXS69 1^*1-3.-8- s H ^ e ^ +8#4: ^^ NJOY

0
6
*moder*
1 -21
*u238 «/
20 9237
0/
*reconr*
-21 -22
•nuclide from endf/b-6*/
9237 1/
0.001 0. 7 /
•reconstructed from 0 K»/
0 /
"broadr*
-22 -23
9237 1 /
0.001 /
300.
0 /
*unresr*
-21 -23 -24
9237 18 0/
300.
l.elO I.e4 I.e3 100. 30. 10. 3. 1.
0/
*thermr*
0 -24 -26
0 9237 8 1 1 0 1 221 0
300.
0.005 4.0
*groupr*
-21 -26 0 25
9237 90-5 5 1 8 1 /
•material from endf/b-6* /
300.
l.elO I.e4 I.e3 100. 30. 10. 3. 1.
9118.0 11.171 200000./
3 /
3 221 /
3 251 /
3 252 /
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3 253 /
3 259 /
3 455/
5 455/
6 /
6 221/
0 /
0 /
*matxsr*
25 0 26/
22 *matxs u238*/
1 2 2 1/
*69 group neutron only */
*test case using endf/b-vi kaeri*/
*n* /
69 /
*nscat* *ntherm*/
1 1 /
1 1/
*u238* 9237 /
•stop*
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=L^ 6.3 MCNP eH-M.33 <%&& %•& NJOY

0
6
*moder«
20 -21
*reconr*
-21 -22
*nuclide from ENDF/B-VI. 0*/
9237 1/
0.001 0 7 /
"reconstructed from 0 K*/
0 /
*broadr*
-21 -22 -23
9237 10 10/
0.001/
300.
0/
*heatr*
-21 -23 -24 0
9237 0 0 0 0 0
*acer*
-21 -24 0 25 26 /
10 1 .60c 1/
» U-238 T=300 K from ENDF/B-VI « /
92 238
9237 300. /
0.01 1 /

/
*stop*
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6.4 MCNP £ f ^ * V *}£- >S4M- #-& NJOY

0
6
*moder*
30 -31
*reconr«
-31 -32
*pendf tape for endf6.3*/
125 1/
.001 /
* reconstructed from 0 K*/
0/
*broadr*
-32 -34
125 1/
.001/
300
0/
*thermr*
20 -34 -35
1125 8 1 4 0 2 2 2 2 1
300
0.05 4.
*acer*
-31 -35 0 25 26/
2 0 1 .Olt/
»H20 S(a,b) data from kaeri, 300 K*/
125 300 lwtr
1001/
222 20 0 0 1 4.0/
«stop*
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3.

ENDF/B-VIl-l-

MATXS U * ^ 6 9 ^ ^ ^ e H i l ^ l - ol-§-*M, 93w/o ^ # U235

ORNL-1, -2, -3 , -4, -10 4 97w/o ^ U233

ORNL-5, -6, -8, -9, -11 ^ 93w/o ^ ^ U235

?! L-7, -8, -9, -10, -11

^ 5 . f e ONEDANT7> ^ 1 ^ - 5 ] ^ ^ ^ , MATXS e H « .

TRANSX SJE.# ^-S-^V^ & a

<£*}£. MATXS69 ^}!LZ\?)3-*?-t\ TRANSX 2 £

i ^ m ^ , transport table ^ material^

} ^ ^ ^ S f e MATXS69^1

ONEDANT5. P3Si6

CCCC ^<^^1 ^

MATXS/TRANSX/ONEDANT ^ 1 ^ : ^ : W ^r^J

S 6.H ^ ^ ^ 4 ^l-yr^-i- «lm*M ^sl^Sfe^ll, ORNL-

Cj-4: ^aL, L-

0.5%
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S. 6.1. MATXS69

ORNL-1
ORNL-2

ORNL-3
ORNL-4
ORNL-10

ORNL-5
ORNL-6
ORNL-8
ORNL-9
ORNL-11

L-7
L-8
L-9
L-10
L - l l

EXD.

1.00026
0.99975
0.99994
0.99924
1.00031

0.99949
1.00009
0.99930
0.99942
0.99944

1.0000
1.0004
1.0000
1.0000
0.9999

Calculated

0.99786
0.99768
0.99474
0.99621
0.99745

0.99758
0.99808
0.99780
0.99720
0.99549

1.00577
1.00588

1.00245
1.00370
1.00083

C/E

0.99760
0.99793

0.99480
0.99697
0.99715

0.99809
0.99799
0.99850
0.99778
0.99605

1.00577
1.00548
1.00245
1.00370
1.00093
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MATXS69

MCNP
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L Jg7}«|;*l-B. 7^ E.S.=L^ source list

/*
** readendf.c
** Programmed by YoungSifc Cho
*/
/* Apr.28/96 - jhchang
** added temporal file feature,
** remove conditional compilation HTML and
** introduce a variable html
*/

#include <stdio.h>
#include <string.h>
^include <stdlib.h>
ifinclude <math.h>
#inclu3e "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?xs+xs\">xs</a> ", dataf _str,mfmt,desc);
if (lines > 0) printf ("[xd lines] Mine s ) ;
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?-osylfc+xs+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(l);

}
ReadLIST(endf,N,B);
if(NC < 1) NC=10;
if(html) {
printf("<TABLE B0RDEI^2><CAPTI0N>xs</CAPTI0N>\n",caption);
if (NC < 1) NC = 10;
printf("<TR>");
for(n=0;n<NC;n++) {
if(name[n] != NULL) printf("<TH>xs</TH>",name[n]);
else printf("<TH>xd</TH>",n);
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printf('</TR>\n");
}
else {
printf("xs\n", caption);
for(n=0;n<NC-l;n++) printf("xs, ",name[n]);
printf("xs\n",name[NC-l]);
}
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>x.51e</TH>",B[i*NC+n]);
printf("</TR>\n");
}
else {
for (n=0;n<m;n++) {
printf("x.51e",B[i*NC+n]);
if(n < m-1) {
switch(outf) {
case 0UT_C0MMA: printfC, " ) ; break;
default: printf(" " ) ;

printf("\n");

if(html) puts("</TABLE>");
free(B);

void DisplayTABKENDF *endf,int Nl,int N2,double ml,double m2)
{

double *X,*Y;
int i;
if ((X=(double«)malloc(N2*si2eof(double))) == NULL) {

puts("Out of memory");
exit(l);

>
if ((Y=(double*)malloc(N2*sizeof(double))) == NULL) {

puts("Out of memory");
exit(l);

}
ReadTABl(endf, Nl, N2, NULL,NULL,X,Y):
if (outf = OUT_SYLK) puts("ID;NONE");
for (i=0;i<N2;i4+) {

if (outf = OUT_BLANK)
printf("x.51e x.51e\n",ml*X[i],m2«Y[i]);

else if (outf = OUT_COMMA)
printf("x.51e, x.51e\n",ml*X[i], m2*Y[i]);

else if (outf = OUTJSYLK)
printf("C;Yxd;Xxd;Kx.51e\nC;Xxd;Kx.51e\n",

row++,col,ml*X[i],col+l,m2*Y[i]);

-40-



else if (outf = OUT_TABLE)
printf ("<TRXTD>x.51e</TDXTD>x. 51e</TDX/TR>\n", ml*X[i],m2*Y[i]);

}
if (outf = OUTJSYLK) puts('E');
free(X);
free(Y);

in t ReadContents(ENDF *endf)
{

char HLC67];
double Cl.CZ:
i n t LL,L2,N1,N2,MAT,MF,MT;
i n t MMF,MMT;
i n t FLAG;
int i;
int lines;
char ratmfstr[50],remstr[100];

if(html) {
printf("<TITLE>xs - Contents</TITLE>\n",cxfile);
printf ("<PREXBXFONT size=+l>%s - Contents</FONTX/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 or

Grapher)");
puts("</PRE>\n<UL>");
}
MMF = 0;
MMT = 0;
lines = 0;
while (1) {

ReadlnString(endf,HL,&MAT,&MF,&MT);
if (feof(endf->fp)) break;
if (MF == -1) break;
else if (MF == 0) {

if(html) if (MMF > 0) puts("</UL>");
MMT = 0;

>
else if (MF > 0) {

if (MF != MMF) {
if (MF == 2) {
ReadlnString(endf,HL, &MAT, &MF, &MT);
ReadCONT(endf, &MAT, &MF, &MT, &C1, &C2, &FLAG, &M1, &N1,8JJ2) ;

)
if(html) {
printf("<LI>xd. xs</LI>", MF, GetDescription(MF,0,0));
puts("<UL>");

}
else printf ("xd. %s\n",MF,GetDescription(MF,0,0));
MMF = MF;
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if (MT == 0 && MMT > 0) {
sprintf(remstr, "xd.xd: xs",MF,MMT,GetDescription(MF,MMT,FLAG));
if(html) {

p
sprintf(ratmfstr, "xd+xd",MF,MMT);
href(mtmfstr,remstr,lines);

}
else printf("xs [xd lines]\n",remstr,lines);
lines = 0;

}
if (MT > 0) {

if (MT != MMT) MMT = MT;
lines++;

if(html) puts("</UL>');
return 1;

int ReadFileHENDF *endf,int mt)
{

char ins[81],HL[67]:
double C1.C2;
int L1,L2,N1,N2,MAT,MF,MT;
int NN1.NN2;
int LNU;
int idx = l;
double *B,*X,*Y;
int i;
char *name[100];

if (!LocateFile(endf,D) return 0;
if (!LocateSection(endf,mt)) return 0;

/• read HEAD record */
ReadCONT(endf, 8WAT, &MF, 8MT, &C1, &C2, &L1, &L2, &N1, &N2);
if (MF == 0) FatalError(endf,'Unexpected FEMD");
if (MF != 1) {

sprintf(HL,"Wrong MF xd",MF);
FatalError(endf,HL);

>
if(html) {
printf("<TITLE>xs - xs</TITLE>\n",cxfile/GetDescription(l,mt,0));
printf ("<PREXBXF0NT size=+l>xs</FOMTX/B>\n\n", GetDescriptiond, mt, 0));
}
else printf ("xs\n", GetDescriptiond, mt, 0));
switch (MT) {

case 451:
printf(*ZA=x.Of, AWR=x.31e\n",Cl,C2);
ReadCONT(endf, 8MAT, &MF, 8MT, &C1, &C2, &L1, &L2, &N1, &N2);
if (endf->is_endf6)

ReadlnString(endf,HL, &MAT,&MF,&MT);
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else Warn(endf, "Not ENDF-VI format");
ReadCONT(endf, 8MAT, &MF,aMT,&C1, &C2, &L1,&L2,&N1,&N2);
NN1=N1;
NN2=N2;
i f (html) puts("<BXFONT size=+l>Descriptive Data</FONTX/B>\n");
e l se puts("Descriptive Data");
for (i=0;MT S& i<NNl;i++) {

ReadlnString(endf,HL,&MAT, &MF, &MT);
puts(HL);

}
i f (html) puts(*\n<BXFONT size=+l>Directory</FONTX/B>\n");
e lse puts("Directory");

for (i=0;WT && i<NN2;i++) {
ReadlnString(endf,HL,&MAT,&MF. &MT):
puts(HL);

}
break:

case 452:
if (L2==l) {

puts("The average number of neutrons per fission are given as
coefficients for the polynomial expansion");

ReadCONT(endf, &MAT, &MF, 8MT, &C1, &C2, &L1, &L2, &N1, &N2):
for(i=0;i<10;i++) {
naroeEi] = mallocU);
sprintf(nameCi],"Cxd",i);

}
DisplayLIST(endf,Nl,10,"Coefficients",name);
for(i=0;i<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("</PREXTABLE B0RDER=2XTRXTH>Energy</TH>"
"<TH>Average Number of Neutrons<BR>per Fission</THX/TR>");

ReadCONT(endf, &MAT,&MF,&MT,&C1,&C2,&L1, &L2, &N1,&N2):
DisplayTABl(endf,Nl,N2,1.0,1.0):
if(html) puts(*</TABLE>"):

}
break;

case 455:
LNU = L2;
puts("Decay constans");
ReadCONT(endf, 8MAT, &MF, 8MT, &C1, &C2, &L1, &U, &N1, &N2);
for(i=0;i<10;i++) {
name[i] = malloc(lO);
sprintf(name[i],"Lamdaxd",i):

}
DisplayLIST(endf,Nl,10,"Decay Constants",name);
for(i=0;i<10;i++) free(naroeti]):
if (LNU==1) {

ReadCONT(endf, &MAT, &MF, 8MT, &C1, aC2, &L1, &L2, &N1, &N2);
ReadLIST(endf,l,&Cl);
if(html) printf("<PRE>Average number of delayed neutrons per fission is
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xlf</PRE>",Cl);
else printf("Average number of delayed neutrons per fission is

%lf\n",Cl);
}
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 B0RDER=2XTR><TH>Energy</TH>"
"<TH>Average Number of Delayed Neutrons<BR>per

Fission</THX/TR>");
ReadCONT(endf,&MAT,&MF,8MT,&C1,&C2,8L1, &L2,&N1,&N2);
DisplayTABKendf ,N1,N2,1.0,1.0);
if(html) puts("</TABLE>");

}
break;

case 456:
if (L2==l) <

ReadCX)NT(endf, &MAT, &MF, 8MT, &C1, &C2, &L1, &L2, &N1, &N2);
ReadLISKendf, 1,&C1);
printf("Average number of prompt neutrons per fission is xlf\n",Cl);

>
else if (L2==2) {

puts("Average number of prompt neutrons per fission are given as a
function of energy");

if (html) puts("</PREXTABLE B0RDER=2XTRXTH>Energy</TH>"
"<TH>Average Number of Prompt Neutrons<BR>per Fission</THX/TR>");

ReadCONKendf, aMAT, &MF, 8MT, &C1, &C2,811, &L2, &N1, &N2);
DisplayTABKendf, N1,N2,1.0,1.0);
if(html) puts("</TABLE>");

}
if (L2==l) {

ReadCONT(endf, &MAT, &MF, 8MT, &C1, &C2, &L1, &L2, &N1, &N2);
ReadLISKendf, Nl, NULL);

}
else if (L2==2) {

ReadC0NT(endf, &MAT, &MF, 8MT, &C1, &C2, &L1, &L2, &N1, &N2);
ReadTABl(endf, Nl,N2, NULL, NULL,NULL,NULL);

}
break;

case 458:
ReadC»NT(endf, &MAT, &MF, &MT, 8.C1, &C2, &L1, &L2, &N1, &N2);
i f ((B=malloc(18*sizeof(double))) == NULL) {

puts("Out of memory");
exit(l);

}

ReadLISKendf, 18, B);
if(html) {

puts("</PREXTABLE B0RDER=2>");
printf ("<TRXTH>Total Energy Release per

Fission</THXTD>xlf </TDX/TR>", B[16]);
printf("<TRXTH>Kinetic Energy of the
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Fragments</THXTD>xlf </TDX/TR>", B[0]);
printf ("<TRXTH>Kinetic

Neutrons</THXTD>xlf </TDX/TR>", B[2]) ;
printf ("<TRXTH>Kinetic

Neutrons</THXTD>xlf </TDX/TR>", B[4]) ;
printf ("<TRXTH>Total

Rays</THXTD>xlf</rDX/TR>",B[6]);
printf ("<TRXTH>Total

Rays</rHXTD>xlf</TDX/TR>",B[8]) ;
printf ("<TRXTH>Total

Betas</THXTD>xlf </TDX/TR>", B[10]);
printf ("<TRXTH>Energy

neutr inos</THXTD>xlf </TDX/TR>",
puts("</TABLE>");

Energy of the

Energy of the

Energy of

Energy of

Energy

Carried

Prompt

Delayed

Prompt

Delayed

of

away by

Fission

Fission

Gamma

Gamma

Delayed

the

else {
printf("Total Energy Release per Fission : xlf\n",B[16]);
printf("Kinetic Energy of the Fragments : %lf\n",B[O]);
printf("Kinetic Energy of the Prompt Fission Neutrons : xlf\n",B[2]);
printf("Kinetic Energy of the Delayed Fission Neutrons : xlf\n",B[4]);
printf("Total Energy of Prompt Gamma Rays : xlf\n",B[6]);
printf("Total Energy of Delayed Gamma Rays : xlf\n",B[8]);
printf("Total Energy of Delayed Betas : xlf\n",B[10]);
printf("Energy Carried away by the neutrinos : xlf\n",B[12]);

free(B);
break;

default:
sprintf(ins,"Unknown section type: xd\n",MT);
FatalError(endf,ins);
break;

if (MT==O) Warn(endf, "Unexpected SEND record");
else CheckSEND(endf);
return 1;

int ReadFile2(ENDF *endf,int mt)

char HL[81];
double C1,C2;
int L1,L2,M,N2,MAT,MF,MT;
int NER,LFW,LRU,LRF,NRO,NLS,NE;
int idx = 1;
int i,j,n,l;
double *B;
double EL,EH,SPI,AP;
int NJS,L;
double AJ;
if (!LocateFile(endf,2)) return 0;
if (!LocateSection(endf,mt)) return 0;

/* read HEAD record »/
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ReadCONKendf, &MAT, &MF, 8MT, &C1, &C2,8L1, &L2, &N1, &N2);
ReadCONKendf, &MAT, &MF, 8MT, &C1, &C2, &LRU, &LFW, &NER, &N2);
if (MT == 0) FatalError(endf,"Unexpected SEND");
if (MF == 0) FatalError(endf,"Unexpected FEND");
if (MF != 2) {

sprintf(HL,"Wrong MF xd",MF);
FatalError(endf,HL);

}
if(html) {
printf("<TITLE>xs - 2.151: xs</TITLE>\n",cxfile, "Resonance Parameters');
printf("<B>2.151: xs</BXp>\n", "Resonance Parameters");
}
else printf("Resonance ParametersNn");
for(n=0;n<NER;n++) {
ReadCONKendf, &MAT, &MF, &MT, &EL, 8£H, &LRU, &LRF, &NRO, &N2);
switch(LRU) {
case 0: printf("Only Scattering Radius is given\n"); break;
case 1: printf("Resolved resonance " ) ; break;
case 2' printf("Unresolved resonance " ) ; break;
}
printf ("Range= x.31e - X.31e 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)");
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. */
ReadCONKendf, &MAT, &MF, &MT, &SPI, SAP, &L1,8L2, &N1, &N2);
printf("Target Spin=x.llf, Scat, radius = x.41fE-12cm\n",SPI,AP);
break;

case 1: /* Resolved Resonance */
ReadCONKendf, &MAT, &MF, &MT, &SPI, &AP, &L1, aL2, &NLS, aN2);
printf ("Target Spin=x. llf, Scat, radius = x.41fE-12cm\n",SPI,AP);
if(html) printf("<br>\n");
for(l=0;l<NLS;l++) {
printf("Neutron Orbital Ang. Momentum xd\n",l);
if (LRF ==1 !! LRF == 2 !! LRF == 3 !! LRF == 4) {
ReadCONKendf, &MAT, &MF, 8MT, &C1, &C2, &L1, &L2, &N1, &N2);
if ((B=malloc(Nl*sizeof(double))) == NULL) {

puts("Out of memory");
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exit(l);
}
ReadLIST(endf,Nl,B);
if (LRF == 1 !! LRF == 2)
if (html) puts ("</PREXTABLE

B0RDER=2XTRXTH>Energy</THXTH>J</THXTH>Total Width</TH>"
"<TH>Neutron Width</THXTH>Radiation Width</THXTH>Fission

Width</THX/TR>");
else puts("Energy, J, Total Width, Neutron Width, Radiation Width,

Fission Width");
else if (LRF == 3)

if (html) puts("</PREXTABLE B0RDER=2><TRXTH>Energy</THXTH>J</TH>"
"<TH>Neutron Width</THXTH>Radiation Width</TH>"
"<TH>The First Partial<BR>Fission Width</TH>"
"<TH>The Second Partial<BR>Fission Width</THX/TR>");

else puts("Energy, J, Neutron Width, Radiation, First Fission, "
"Second Fission");

else if (LRF == 4)
if (html) puts("</PREXTABLE B0RDER=2XTRXTH C0LSPAN=6>BadCground

constants for the Fission Cross Section</THX/TR>");
else puts("Background constants for the Fission Cross Section");

for (i=0;i<Nl/6;i++) {
if (html) printf ("<TRXTD>x. 41e</TDXTD>x. llf</TDXTD>x. 41e</TD>\

<TD>x. 51e</TDXTD>x. 41e</TDXTD>x. 41e</TDX/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.41e,x.llf,x.41e,x.41e,x.41e,x.41e\n",
B[6*i],B[6*i+l],B[6*i+2],B[6*i+3],B[6*i+4],B[6*i+5]);

}
if(html) puts(*</TABLE>*);
free(B);

>
else puts("Currently this format is not supported");
}
break.;

case 2: /* Unresolved Resonance */
if(LRF == 1) {
ReadCONT(endf, &MAT,&MF, &MT,&SPI,&AP,&L1,&L2,&NLS,&N2);
printf ('LFW=xd\n\ LFW);
}
else if(LRF == 2) {
ReadCONT(endf,&MAT,&MF, &MT, 8SPI,&AP, &L1, &L2, &NLS, &N2);
for(l=0;l<NLS;l++) {
ReadCONT(endf, &MAT, 8MF,aMT, &C1,&C2,&L,&L2,&NJS,&N2);
for(j=0;j<NJS;j++) <
ReadCONT(endf,&MAT,&MF, SMI, &AJ, &C2,&L1,&L2,&N1,&NE);
if ((B=malloc(Nl*sizeof(double))) == NULL) {
puts("Out of memory");
exit(l);
}
ReadLIST(endf,Nl,B);
printf("L=xd, J=x.lf, ",l,j);
printf ("Degree of freedom: X=x.lf, N=x.lf, G=x.lf, F=x.lf\n",
B[2],B[3],B[4],B[5]);
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printf("ES, D, GX, GNO, GG, GF\n');
for (i=l;i<Nl/6;i++) {
if (html) printf ("<TR><TD>x. 41e</TDXTD>x. 41f </TDXTD>x. 41e</TD>\

<TD>x. 51e</TDXTD>x. 41e</TDXTD>x. 41e</TDX/TR>\n",
B[6*i],B[6*i+l],B[6*i+2],B[6*i+3],B[6*i+4],B[6*i+5]);

else printf ("x. 41e, x. 41f, x. 41e, x. 41e, x. 41e, x. 41e\n*,
B[6*i], B[6*i+1],B[6*i+2], B[6*i+3],BC6*i+4],B[6*i+5]);

} /* end of for i < Nl/6 */
free(B);
} /* end of for j < NJS */
} /* end of for 1 < NLS */
}
else {
printf("*** Unknown LRF=xd, LFW=xd for Un.Res ***\n",LRF,LFW);
}
break;

default:
printf("*** Unknown format LRU=xd\n",LRU):
break;

return 1;

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

char HL[81];
int MMT = 0;
int idx = l;
double C1.C2;
int L1,L2,N1,N2,MAT,MF,MT;

if (!LocateFile(endf,3)) return 0;
if (!LocateSection(endf,mt)) return 0;

/* read HEAD record */
ReadlnString(endf,HL, &MAT, 8MF,&MT);
ReadC0NT(endf, &MAT, &MF, 8MT, &C1, &C2, &L1,812, &N1,&N2);
if (Ml == 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 = 0UT_TABLE) {

printf(*<TITLE>xs - xd.xd: xs</TITLE>\n",cxfile,
3,mt, GetDescroption(3, mt,0));

printf (*<B>xd. xd: xs</BXBRXBR>", 3,mt,GetDescription(3,mt,0));
if(C2 != 0.0)
printf ("Reaction Q value is x.51e MeV<BRXBR>\n",C2*lE-6);
if (endf->LRP == 2 &&

(mt == 1 !! mt == 2 !! mt == 3 i! mt == 5 !! mt == 18 !! mt = 102))
puts("Resonance contributions must be computed from resonance parameters
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and "
"added to this cross section<BR><BR>');

)
else {
if(html) {
if (endf->LRP == 2 &&

(mt = = 1 !i mt == 2 ! i mt == 3 i! mt == 5 !', mt == 18 I! mt = 102))
puts("Resonance contributions must be computed from resonance parameters

and "
"added to this cross section");

}
else {
printf ("xs\n", GetDescriptionO, nit, 0));
printf("Reaction Q value is %.51e MeV\n",C2*lE-6);
if (endf->LRP == 2 &&

(mt == 1 i! mt == 2 !! mt == 3 !i mt == 5 !! mt == 18 !! mt == 102))
puts("Resonance contributions must be computed from resonance parameters

and\n"
"added to this cross section\n");

if (mt >= 251 &a mt <= 253) m2 = 1.0;
if (outf == OUT.TABLE) {

if (mt == 251)
puts("<TABLE B0RDER=2XTRXTH>Energy [MeV]</TH><TH> Average Cosine of

Scattering Angle</TH></TR>");
else if (mt == 252)

puts('<TABLE B0RDER=2XTRXTH>Energy [MeVK/THXTH>Average logarithmic
Energy Decrement</THX/TR>");

else if (rat == 253)
puts("<TABLE B0RDER=2XTRXTH>Energy CMeV]</TH>"

"<TH>The Everage of the Square of the logarithmic Energy
decretnent<br>"

"for Elastic Scattering, devided by twice the Average logarithmic
decrement<br>"

"for Elastic Scattering of Neutrons</THX/TR>");
else

puts("<TABLE B0RDER=2XTRXTH>Energy [MeV]</THXTH>Cross Section
[mb]</THX/TR>");

}
DisplayTABl(endf,Nl, N2, ml, m2);
if (outf = OUT.TABLE) puts("</TABLE>*);
return 1;

int ReadFile4(ENDF *endf,int mt, int msubl,int msub2)
{ .

char HLC81];
double C1,C2;
int L1,L2,N1,N2,MAT,MF,MT;
int LVT,LTT;
char mfmtstr[50],remstr[80];
char *name[100];
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int i,NK,NM;

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

/* read HEAD record */
ReadCONT(endf, &MAT, &MF, &MT, &C1.8.C2, &LVT, &LTT, &N1, &N2) ;
if(html) {
printf("<TITLE>xs - xd.xd: xs</TITLE>\n",cxfile,

4,mt, GetDescription(4,mt,0));
printf ('<B>%d. xd: xs</BXbr>\n", 4, mt, GetDescription(4, mt,0));
}
else printf("xd.xd: xs\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, &C2,&L1,&L2,&NK,&NM);
if (LVT == 1) {

if(msubl == 0) {
for(i=0;i<l+NM;i++) {
narae[i] = malloc(4);
sprintf(name[i],"Vxd",i);

)
DisplayLIST(endf,NK,1+NM,"Transformation maxtrix elements",name);
for(i=0;i<l+NM;i++) free(name[i]);
}
else {
if(msubl < 0) {
if(html) {
sprintf(mfmtstr, "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;
ReadC0NT(endf,&MAT,&MF, 8MT,SCI,&C2,&L1, &L2, &N1, &NE);
ReadTAB2(endf,Nl,NULL,NULL);
printfC 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(MeVX/th><th>LC</th></tr>\n");
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else printfCEin, LC\n");
for (j=O;j<NE;j++) {
ReadCONTfendf, &MAT, &MF, &MT, 8C1.&Ein, &L1,&L2,&NL,&N2);
MeV=Ein/1000000.0;
if(html) printf("<tr><td>");
if(MeV < 1.0) printf("x.51e",MeV);
else printf("x.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.51e",B[i]);
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 l:

int ReadFile5(ENDF *endf,int mt)
{

int i;
char HL[81];
double C1,C2:
int L1,L2,N1,N2,MAT,MF,MT;
int NNl;

if (!LocateFile(endf,5)) return 0;
if (!LocateSection(endf,mt)) return 0;

/« read HEAD record */
ReadlnString(endf, HL,&MAT, &MF,&MT);
PushStringO;
while (1) {
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/* read HEAD record */
ReadCONT(endf,&MAT, &MF,&MT,&C1,&C2,&L1,&L2,&N1,&N2);
if (MF == 0) break;
if (MF != 5) {

sprintf(HL, "Wrong MF %d",MF);
FatalError(endf, HL);

)
NN1 = Nl;
for (i=O;i<NNl;i++) {

ReadCONT(endf, &MAT, &MF,8MT,&C1,&C2,&L1,&L2,&N1,8U2);
if (MF == 0) FatalError(endf,"Unexpected FEND");
if (MF != 5) {

sprintf(HL,"Wrong MF %d",MF);
FatalError(endf,HL);

)
ReadTABl(endf, Nl,N2, NULL, NULL,NULL,NULL);
if (L2 == 1) {

int n;
int NN2;
printfC Arbitrary tabulated function for MT = %d\n",MT);
ReadCONT(endf, aMAT,&MF, 8MT, &C1,&C2,&L1,&L2,&N1,&N2);
ReadTAB2(endf,Nl,NULL,NULL);
NN2 = N2;
for (n=0;n<NN2;n++) {
ReadCONT(endf,&MAT,&MF, &MT,aCl,&C2,&L1,&L2, &N1, &N2);
ReadTABl(endf, Nl,N2. NULL, NULL,NULL,NULL);

else if (L2 == 5) {
printfC General evaporation spectrum for MT = xd\n",MT);
ReadC0NT(endf, &MAT, &MF, 8MT,&C1,&C2,&L1,&L2,&N1,&N2);
ReadTABKendf, Nl, N2, NULL, NULL, NULL, NULL);
ReadC0NT(endf, 8MAT,&MF, 8MT,&C1,&C2,&L1,&L2, &N1,&N2):
ReadTABl(endf, Nl,N2, NULL, NULL,NULL, NULL);

}
else if (L2 == 7) {

printfC Simple fission spectrum (Maxwellian) for MT = xd\n",MT);
ReadCONT(endf, &MAT, &MF, 8MT,&C1,&C2,8L1,&L2,&N1, &N2);
ReadTABl(endf, Nl,N2,NULL,NULL,NULL,NULL);

}
else if (L2 == 9) {

printfC Evaporation spectrum for MT = xd\n",MT);
ReadCONT(endf,&MAT, &MF,&MT, &C1, &C2,&L1, &L2, &N1, &N2);
ReadTABl(endf,Nl,N2, NULL,NULL, NULL,NULL);

}
else if (L2 == 11) {

printfC Energy dependent Watt spectrum for MT = xd\n",WT);
ReadC0NT(endf, &MAT, 8.MF, &MT, 8C1, &C2, &L1, &L2, &N1, &N2):
ReadTABKendf, Nl, N2, NULL, NULL, NULL, NULL);
ReadCONT(endf,aMAT,&MF,&MT, &C1,&C2,&L1,8L2, &N1, &N2);
ReadTABKendf, Nl, N2, NULL, NULL,NULL, NULL);

}
else if (L2 == 12) {
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printf(" Energy dependent fission neutron spectrum (Madland and Nix)
for MT = xd\n",MT);

ReadCONT(endf, &MAT, &MF, &MT, &C1,&C2,&L1,&L2,&N1,aN2);
ReadTABl(endf, Nl,N2,NULL,NULL,HULL,NULL);

}
else {

sprintf(HL, "Unknown LF xd",L2);
Warn(endf,HL);
while (MT != 0) ReadlnString(endf,HL,8MAT,&MF,&MT);
PushStringO;

CheckSEND(endf);
}
if (MF == 0) endf->cur_locH-+;
return 1;

int ReadFile6(ENDF *endf,int mt, int msubl, int rasub2)
{

int i;
char HL[81];
double ZA,AWR,C1,C2,E1,A1;
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 nl,n2,n3, ipr;
double ZAP,AWP;
int LIP;
char Lang[20],nucn[30],mfmtstr[50],remstr[80];
char*name[100];

if (!LocateFile(endf,6)) return 0;
if (!LocateSection(endf,mt)) return 0;

/* read HEAD record */
ReadCONT(endf,&MAT,&MF, 8MT, &ZA, &AWR,&iduml, &LCT,&NK, &idum2);
if(html) {
printf("<TITLE>xs - %d.xd: xs</TITLE>\n",cxfile,

4, mt, GetDescription(4, mt, 0));
printf ("<B>xd.%d: %s</BXbr>\n",6,mt,GetDescription(4,mt,0));
>
else printf("xd.xd: xs\n",6,mt,GetDescription(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("*** LCT = xd ***",LCT);
}
if(html) printf("<br>");
printf("\n");
for(nl=0;nl<NK;nl++) {
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ReadCONKendf, &MAT, &MF, &MT, aZAP, &AWP, &LIP,&LAW, &NR, &NP);

if (MF == 0) break;

if (MF != 6) {

sprintf (HL, "Wrong MF xd",MF);

FatalError(endf, HL);

}

ReadTABl(endf,NR, NP, NULL, NULL,NULL,NULL);

switch(LAW) {

case 0: printf("Unknown distribution xd\n",nl); break;

case 1:

nucname(nucn, ZAP, LIP);

if(msubl < 0) {

printf(" Continuum energy-angle distribution for xs.*,nucn);

if(html) printf("<br>\n");

else printf("\n");

}

ReadCONKendf, &MAT, &MF, &MT, &C1, &C2,8LANG, &LEP, &NR, &NE);

ReadTAB2(endf, NR, NULL, NULL);

if(msubl < 0) {

if(html) {

printf ("<table><trXth>No. </th><th>Ein</thX/tr>\n*) ;

}

else printf("No. Ein\n");

}

for(n2=0;n2<NE;n2++) {

ReadCONT(endf, &MAT, &MF, &MT, &C1, &E1, &ND, &NA, &NW, 8NEP);

ipr = 0;

if(msubl < 0) {

if(html) {

sprintf(mfmtstr,"6+xd+xd+xd", MT,nl, n2);

sprintf(remstr, "xd",n2):

printf("<tr><td>");

href(mfmtstr, remstr, 0);

printf ("</tdXtd>x. 51e</tdX/tr>\n", El);

}

else printf ("xd, x.51e\n",n2,El);

}

else if((msubl == nl) && (msub2 == n2)) ipr = 1;

if(ipr) {

printf("Continuum energy-angle distribution " ) ;

printf("for xs, Ein=x.51e, LANG=xd\n",nucn,El,LANG);

name[0] = malloc(5); strcpy(name[0], "Eout");

named] = malloc(5), strcpy(name[l], "B");

for(i=0;i<NA;i++) {

nameCi] =malloc(5); sprintf (name[i], "Bxd",i+1);

}

DisplayLIST(endf, NW, 2+NA, "Eout, B",name);

for (i=0; K2+NA; i++) free (name[ i]);

else ReadLIST(endf,NW,NULL);

}

if((msubl < 0) S& html) printf("</table>\n");

break;
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case 2:
printfC* Two-body reaction angular distribution for MT = xd\n",MT);
break;
case 3:
printfC* Isotropic two-body distribution for MT = xd\n",MT);
breaR;
case 4:
printfC* Recoil distribution of two-body reaction for MT = xd\n",MT);
break;
case 5:
printfC* Charged-partile elastic scattering for MT = xd\n",MT);
break;
case 6:
printfC* N-body phase-space distribution for MT = %d\n",MT);
break;
case 7:
printfC Laboratory angle-energy law for MT = xd\n",MT);
ReadCONT(endf,aMAT, &MF, &MT, &C1,&C2,&iduml,&idum2,&NR, &NE);
ReadTAB2(endf,NR,NULL, NULL);
if(msubl < 0) printfCNo. Energy\n");
for(n2=0;n2<NE;n2++) {
ReadC0NT(endf,&MAT, &MF, &MT, &C1, &E1, &iduml, 8,idum2, &NRM, &NMU);
if(msubl < 0) printf("%2d x.41e\n",n2,El);
else {
if(n2 == msubl) printfCEin = x.41e\n",El);
}
ReadTAB2(endf, NRM,NULL, NULL);
if(n2 == msubl) {
if(msub2 < 0) printfCNo. Acos\n");
}
for(n3=0;n3<NMU;n3++) {
ReadC0NT(endf, 8MAT,&MF,&MT,&C1,&A1,&iduml,aidum2,&NRP, &NEP);
ipr = 0;
if(n2 == msubl) {
if(msub2 < 0) printf('x2d x.2f\n",n3,Al);
else if(n3 == msub2) ipr = 1;
>
if(ipr) {
printfCAcos = x.3f\n\Al);
printfCEout(MeV), f\n");
DisplayTABl(endf,NRP, NEP,1.Oe-6,1.0);
}
else ReadTABl(endf, NRP, NEP,NULL,NULL,NULL,NULL);

break;
default: printfC*** Unknown LAW=xd ***\n",LAW);
>

/*
while (MT != 0) {

ReadlnString(endf, HL,&MAT, &MF, &MT);
if (MF == 0) break;
if (MF != 6) {
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sprintf(HL,"Wrong MF xd",MF);
FatalError(endf,HL);

ReadlnString(endf,HL,&MAT,&MF,&MT):
if (MF == 0) break;

*/
}
ReadlnString(endf,HL, &MAT, &MF,&MT);
if(MT != 0) {
printfC*** Out of sequence MF=xd Mr=%d\n",MF,MT);
>
if (MF == 0) endf->cur_loc++;
return 1;

int ReadFile7(ENDF *endf,int mt)
{

int i;
char HL[81];
double C1,C2;
int L1,L2,N1,N2,MAT,MF,MT;
int Ml:

if (!LocateFile(endf,7)) return 0;
if (!LocateSection(endf,rat)) return 0;

/* read HEAD record */
ReadCONKendf, &MAT, &MF, &MT, &C1, &C2, &L1,&L2, &N1,&N2);
while (1) {

if (LI == 0) printfC Incoherent inelastric scattering for MT = %d\n",MT);
else if (LI == 1) printfC Coherent elastic scattering for MT = xd\n",MT);
else if (LI == 2) printfC Incoherent elastic scattering for MT = xd\n",MT);
while (MT != 0) {

ReadlnString(endf,HL,&MAT,&MF,&MT);
if (MF == 0) break;
if (MF != 7) {

sprintf(HL,'Wrong MF *d",MF);
FatalError(endf, HL);

ReadCOKT(endf,&MAT,&MF,&MT,&C1,EC2,8L1,&L2,&K1,&K2);
if (MF == 0) break;

}
if (MF == 0) endf->cur_loc++;
return 1;

int ReadFile8(ENDF *endf,int mt)
{

int i;
char HL[81];
double C1.C2;
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int L1,L2,N1,N2,MAT,MF,MT;
int NNl;

if (!LocateFile(endf,8)) return 0;
if (!LocateSection(endf,mt)) return 0;

/* read HEAD record */
ReadCONT(endf, &MAT, &MF, 8MT, &C1, &C2, &L1, &L2, &N1, &N2);
while (1) {

if (N2 == 0) printfC Complete decay chain given for MT = xd\n",MT);
else if (N2 == 1) printfC Decay chain given for MT = 457 in MATP\n");
while (MT != 0) {

ReadlnString(endf,HL, aMAT, &MF,&MT);
if (MF == 0) break;
if (MF != 8) {

sprintf(HL,"Wrong MF xd",MF);
FatalError(endf,HL);

ReadC0NT(endf,&MAT, &MF, 8MT,&C1,&C2.&L1,&L2,&N1,&N2);
if (MF == 0) break;

>
if (MF == 0) endf->cur_loc++;
return 1;

int ReadFile(ENDF *endf,int mf,int mt, double ml, double m2,
int msubl, int msub2)

{
switch(mf) {

case 1:
return ReadFileKendf, mt);

case 2:
return ReadFile2(endf,mt);

case 3:
return ReadFile3(endf ,tnt,ml,m2);

case 4-
return ReadFile4(endf,mt,msubl,msub2);

case 5:
return ReadFile5(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 argc;
char **argv;
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char *cp, **parv;
char datafn[200];
int nparv;
ENDF *endf;
int dataf=DF_PRIVATE:
double ml,m2;
int mf;
int mt;
int msubl,msub2;
int i;

html = 0;
if(getenv("REMOTE_HOST") != NULL) html = 1;
ml = 1E-6:
m2 = 1E3;
if(html) outf = OUT_TABLE;
else outf = OUT.COMMA;
col = l;
row = 1;

while (—argc) {
cp = *++argv;
if (cpCO] == '-') {

switch (cp[lj) {
case 'f':
case 'F':

if (!strcmp(gcp[2],'endf")) dataf = DF_ENDFB6;
else if (!strcmp(&cp[23,"jendl")) dataf = DF_JENDL32;
else if (!strcmp(&cp[2],"jef")) dataf = DF_JEF22;
break;

case 'o' :
case '0':

if (!strcmp(8,cp[2], "comma")) outf = OUT.COMMA;
else if (!strcmp(&cp[2], "blank:")) outf = OUT_BLANK;
else if (!strcmp(&cp[2],"sylk")) outf = OUT_SYLK;
else if (!strcmp(&cp[2],"table")) outf = OUTJTABLE;
break;

case 'e':
case 'E':

ml = GetReal(&cp[2],100);
break;

case 'x •
case ' X' •'

m2 = GetReal(acp[2],100);
break;

case ' c '•
case 'C':

col = GetInteger(&cp[2],100);
break:

case 'r':
case ' R':

row = Getlnteger(&cp[2],100);
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break;

else {
nparv = argc;
parv = argv;
break;

if(html) {
if (outf == OUT_TABLE) {

puts("Content-type: text/html\n\n");
puts("<BODY LINK=#0000FF VLINK=008888 ALINK=#FF66FF>");

}
else puts("Content-type: text/plain\n\n");

}
if(outf != OUT_TABLE) html = 0;
if (nparv < 1) {

puts("Usage: readendf [-fexcr] endf_file [mf.number [mt_number]]");
puts("\t-fendf
puts("\t-fjendl
puts("\t-£jef
puts("\t-ocomma
puts("\t-oblank
puts("\t-osylk
puts("\t-otable
puts("\t-ennn
puts("\t-xnnn
puts("\t-cnnn
puts("\t-rnnn
exit(l);

read ENDFB/VI file [default]");
read JENDL3.2 file");
read JEF2.2 file*);
print output in comma delimited format [default]");
print output in blank delimited format");
print output in SYLK format");
print output in HTML TABLE format");
multiply energy values by nnn [default: 1E-6]");
multiply cross section values by nnn [default: 1E3]"
the first column number [default:1]");
the first row number [default:!]");

strcpy(cxfile, parv[0]);
/* extend to private library */
switch(dataf) {
case DF_BJDFB6:
strcpy(datafn, ENDFB6DIR);
sprintf(dataf_str,"-fendf");
break:

case DF_JENDL32:
strcpy(datafn, JEMDL32DIR);
strcpy(dataf_str, *-fjendl");
break;

case DF_JEF22:
strcpy(datafn, JEF22DIR);
strcpy(dataf_str, *-f jef ")."
break;

default:
datafn[0] = '\0';
strcpy(dataf_str, cxfile);

>
if(dataf_str[O] == '8') {
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sprintf(datafn,Vuser4/kndc/endf/%s",cxfile+l);
}
else strcat(datafn,cxfile);
if ((endf=OpenENDF(datafn)) == NULL) {

printf('Cannot open ENDF f i le 'xs'\n", datafn);
exit(l);

}
mf = 0;
mt = -1;
msubl = -1;
msub2 = -1;
if (nparv > 2) {

mf = atoi(parv[l]);
mt = atoi(parv[2]);
if (mf != 3) {

ml = 1.0;
m2 = 1.0;

if (nparv > 3) msubl = atoi(parv[3]);
if (nparv > 4) msub2 = atoi(parv[4]);
if (nparv > 2) ReadFile(endf,mf,mt, ml, m2,msubl, msub2);
else ReadContents(endf);
CloseENDF(endf);
return 0;
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2. MATXS69

index to roatxs file

*•* file roatxs ««

««* vers 69 ««

»•« user natxs kaeri •*

file description

69 wiros group neutron only

kaeri test case

file data

particle

1

data type

1
2

material

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

hi sub

vectors:

matrices

hi sub

hi sub

hi sub

hi sub

hi sub

vectors:

matrices

hi sub

name ngrp

n 69

name jinp

nscat 1

ntherm 1

name nsub

hi 7

blO 7

bll 7
D14 7
ol6 7
fl9 7
al27 7
th232 9
u233 8
U234 8
u235 8
u236 8
u238 9
pu239 8
pu240 8

1 3.000E+02

nwtO nwtl

gamma invel

: nelas

2 3.000E+02

3 3.000E+02

4 3.000E+02

5 3.000E402
6 3.000E+02

nwtO nwtl

: nelas

7 3.000E+O2

1

1
1
1
1
1

1

joutp

1
1

loca

0
45
109
159
217
257
335
409
483
532
587
696
793
894
997

.OOOE+10 nscat
ntotO ntotl nelas

.000E+04

.000E+03

.000E+02

.000E+01

.000E+00

nscat

nscat

nscat

nscat

nscat

ntotO ntotl nelas

.OOOE+10 ntherm

ng raubar xi

ng
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vectors: free h2o
matrices: free h2o

blO sub
vectors:

blO
blO
blO
blO
blO

blO

1 3.000E+02
nwtO nwtl

matrices

sub
sub
sub
sub
sub

vectors:
matrices

sub
vectors:
matrices

nO3
nlla
np
pO4ee
nelas
nO8a
n!6a

nO4
nl2daa
nd
pO5ee
nOl
nO9a
nl7a

3.000E+02
3.000E+02
3.OOOE+02
3.OOOE+02
3.OOOE+02

nwtlnwtO
nelas
7 3.OOOE+02
free
free

1.000E+10 nscat
ntotO ntotl nelas ninel nOl nO2
nO5a nO6a nO7 nO8a nO9a nlOa
nl3a nl4daa nl5p nl6a nl7a ng
na nt2a pOO pOlg pO2g pO3g
aOO aOl raubar xi gamma invel
nO2 nO3 nO4 nO5a nO6a nO7
nlOa nlla nl2daa nl3a nl4daa nl5p

1.000E+04
1.000E+03
1.OOOE+02
1.000E+01
1.000E+00

nscat
nscat
nscat
nscat
nscat

ntotO ntotl nelas ng

1.000E+10 nthern

bll

bll
bll
bll
bll
bll

bll

sub
vectors:

matrices:

sub
sub
sub
sub
sub

vectors:
matrices:

sub
vectors:
matrices:

1 3.OOOE+02
nwtO nwtl
nO3 nO4
na mubar
nelas nOl
nO8 nO9
2 3.OOOE+02
3 3.OOOE+02
4 3.OOOE+02
5 3.OOOE+02
6 3.OOOE+02
nwtO nwtl
nelas
7 3.OOOE+02
free
free

1.O00E+10 nscat
ntotO ntotl nelas
nO5 nO6 nO7
xi gamma invel
nO2 nO3
nna
1.000E+04
1.000E+03
1.OOOE+02
1.000E+01
l.OOOE+00

nO4

nscat
nscat
nscat
nscat
nscat

ntotO ntotl nelas

1.000E+10 ntherm

ninel
nO8

nO5

ng

nOl
nO9

nO6

nO2
ng

nO7

n H sub 1 3. OOOE+02
vectors: nwtO nwtl

nO3 nO4
nllp nl2
na
pO6
aOl
xi

matrices: nelas
nO8

n2a
dOO
aO2
gamma
nOl
nO9

nl4 sub 2 3.OOOE+02
nl4 sub 3 3.OOOE+02
nl4 sub 4 3.OOOE+02

1.000E+10 nscat
ntotO ntotl nelas
nO5 nO6 nO7

nl4p ng
pOl pO2
dO2 dO3
aO4 aO5

nl3p
pOO
dOl
aO3
invel
nO2
nlOp

nO3
nllp

nO4
n!2

1.OOOE+02 nscat
3.000E+01 nscat
1.000E+01 nscat

ninel
nO8
np
pO3
too
aO6

nO5
nl3p

nOl
nO9
nd
pO4
tOl
aO7

nO6
n!4p

nO2
nlOp
nt
pO5
a 00
nubar

nO7
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nl4 sub 5 3.000E+02 l.OOOE+00 nscat
nl4 sub 6 3.000E+02 l.OOOE-01 nscat

vectors: nwtO nwtl ntotO ntotl nelas ng
matrices: nelas

nl4 sub 7 3.000E+02 1.000E+10 ntherm
vectors: free
matrices: free

ol6

016
016
ol6
ol6
ol6

ol6

fl9

fl9
fl9
fl9
fl9
fl9

fl9

sub 1 3.000E+02
vectors: nwtO nwtl

nO3 nO4
aO3 nubar

matrices: nelas nOlee
sub 2 3.000E+02
sub 3 3.000E+02
sub 4 3.000E+02
sub 5 3.000E+02
sub 6 3.000E+02

vectors: nwtO nwtl
matrices: nelas

sub 7 3.000E+02
vectors: free
matrices: free

sub 1 3.000E+02
vectors: nwtO nwtl

nOl nO2
nO9 nlO
nl7 nl8
nd nt

matrices: nelas nOl
nO8 nO9
nl6 nl7
ncn

sub 2 3.000E+02
sub 3 3.000E+02
sub 4 3.000E+02
sub 5 3.000E+02
sub 6 3.000E+02

vectors: nwtO nwtl
matrices: nelas

sub 7 3.000E+02
vectors: free
matrices: free

1.OOOE+10 nscat
ntotO ntotl nelas
nO5 ng na
xi gamma invel
nO2 nO3 nO4
1.000E+02 nscat
3.000E+01 nscat
l.OOOE+01 nscat
l.OOOE+00 nscat
l.OOOE-01 nscat
ntotO ntotl nelas

1.OOOE+10 ntherm

1.OOOE+10 nscat
ntotO ntotl nelas
nO3 nO4 nO5
nil nl2 nl3
nl9 n20 n21
na mubar xi
nO2 nO3 nO4
nlO nil nl2
nl8 nl9 n20

1.000E+04 nscat
1.000E+03 nscat
1.000E+02 nscat
l.OOOE+01 nscat
l.OOOE+00 nscat
ntotO ntotl nelas

1.OOOE+10 ntherm

ninel
aOO

nO5

ng

ninel
nO6
nl4
ncn
gamma
nO5
nl3
n21

ng

nOlee
aOl

nna
nO7
nl5
ng
invel
nO6
nl4
nna

nO2
aO2

nnp
nO8
nl6
np

nO7
nl5
nnp

al27 sub 1 3.000E+02
vectors: nwtO nwtl

nO3g nO4g
nllg nl2g
nl9g n20g
mubar xi

matrices: nelas nOlg
nO8g nO9g

1.OOOE+10 nscat
ntotO ntotl nelas ninel nOlg nO2g
nO5g nO6g nO7g nO8g nO9g nlOg
nl3g nl4g nl5g nl6g nl7g nl8g
n21g n22g ng np nd na
gamma invel
nO2g nO3g nO4g nO5g nO6g nO7g
nlOg nllg nl2g nl3g nl4g nl5g
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r>16g nl7g
al27 sub 2 3.000E+02
al27 sub 3 3.000E+02
al27 sub 4 3.000E+02
al27 sub 5 3.000E+02
al27 sub 6 3.000E+02

vectors: nwtO nwtl
matrices: nelas

al27 sub 7 3.000E+02
vectors: free
matrices: free

th232 sub 1 3.000E+02
vectors: nwtO nwtl

nOl nO2
nO9 nlO
ng nubar

matrices: nelas n2n
nO6 nO7
nl4 nl5

th232 sub 2 3.000E+02
th232 sub 3 3.000E+02
th232 sub 4 3.000E+02
th232 sub 5 3.000E+02
th232 sub 6 3.000E+02
th232 sub 7 3.000E+02
th232 sub 8 3.000E+02

vectors: nwtO nwtl
matrices: nelas

th232 sub 9 3.000E+02
vectors: free
matrices: free

u233 sub 1 3.000E+02
vectors: nwtO nwtl

nOl nO2
gamma invel

matrices: nelas n2n
u233 sub 2 3.000E+02
U233 sub 3 3.000E+02
U233 sub 4 3.000E+02
U233 sub 5 3.000E+02
u233 sub 6 3.000E+02
u233 sub 7 3.000E+02

vectors: nwtO nwtl
matrices: nelas

u233 sub 8 3.000E+02
vectors: free
matrices: free

nl8g nl9g n20g
1.000E+04
1.000E+03
1.000E+02
1.000E+01
1.000E+00

nscat
nscat
nscat
nscat
nscat

ntotO ntotl nelas

1.000E+10

1.000E+10

ntherm

nscat
ntotO ntotl nelas
nO3 nO4
nil nl2

nO5
nl3

xi gamma invel
nftot nOl
nO8 nO9
ncn
1.0O0E+O4
1.000E+03
1.000E+O2
3.000E+O1
1.000E+01
3.OOOE+0O
1.000E+00

nO2
nlO

nscat
nscat
nscat
nscat
nscat
nscat
nscat

ntotO ntotl nelas

1.000E+10

1.000E+10

ntherm

nscat
ntotO ntotl nelas
nO3 nO4 ncn
nudel chid
nftot nOl
1.0O0E+O4
1.000E+03
3.000E+02
1.000E+02
3.000E+01
1.000E+01

nO2
nscat
nscat
nscat
nscat
nscat
nscat

ntotO ntotl nelas

1.000E+10 ntherm

n21g

ng

ninel
nO6
nl4
nudel
nO3
nil

nftot

ninel
ng

nO3

nftot

n22g

n2n
nO7
nl5
chid
nO4
nl2

ng

n2n
raubar

nO4

ng

nftot
nO8
ncn

nO5
nl3

nftot
xi

ncn

u234 sub 1 3.000E+02 1.000E+10 nscat
vectors: nwtO nwtl ntotO ntotl nelas ninel n2n nftot

nf nnf nOl nO2 nO3 nO4 nO5 nO6
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u234
U234
u234
u234
u234
u234

u234

u235

U235
u235
u235
u235
U235
u235

u235

u236

U236
U236
u236
u236

ncn ng
matrices: nelas n2n

nO5 nO6
sub 2 3.000E+02
sub 3 3.000E+02
sub 4 3.000E+02
sub 5 3.000E+02
sub 6 3.000E+02
sub 7 3.000E+02

vectors: nwtO nwtl
matrices: nelas

sub 8 3.OOOE+02
vectors: free
matrices: free

sub 1 3.OOOE+02
vectors: nwtO nwtl

nf nnf
nO6 nO7
nl4 nl5
n22 n23
n30 n31
xi gaitna

matrices: nelas nftot
nO7 nO8
nl5 nl6
n23 n24
n31 n32

sub 2 3.OOOE+02
sub 3 3. OOOE+02
sub 4 3.OOOE+02
sub 5 3. OOOE+02
sub 6 3.OOOE+02
sub 7 3.OOOE+02

vectors: nvrtO nwtl
matrices: nelas

sub 8 3.OOOE+02
vectors: free
matrices: free

sub 1 3.OOOE+02
vectors: nwtO nwtl

nf nnf
nO7 nO8
nl5 nl6
n23 n24
xi gamma

matrices: nelas n2n
nO5 nO6
nl3 nl4
n21 n22

sub 2 3.OOOE+02
sub 3 3. OOOE+02
sub 4 3.OOOE+02
sub 5 3.OOOE+02

raubar xi
nf nnf
ncn
1.000E+05
1.000E+04
3.000E+03
1.000E+03
3.OOOE+02
1.OOOE+02

gamma
nOl

nscat
nscat
nscat
nscat
nscat
nscat

ntotO ntotl nelas

1.000E+10

1.000E+10

ntherm

nscat
ntotO ntotl nelas
n2nf nOl
nO8 nO9
nl6 nl7
n24 n25
n32 n33

nO2
nlO
nl8
n26
n34

invel nudel chid
nOl nO2
nO9 nlO
nl7 nl8
n25 n26
n33 n34
1.000E+04
1.000E+03
3.OOOE+02
1.OOOE+02
3.000E+01
1.000E+01

nO3
nil
nl9
n27
n2n

nscat
nscat
nscat
nscat
nscat
nscat

ntotO ntotl nelas

1.000E+10

1.000E+10

ntherm

nscat
ntotO ntotl nelas
nOl nO2
nO9 nlO
nl7 nl8
n25 n26

nO3
nil
nl9
n27

invel nudel chid
nf nnf
nO7 nO8
nl5 nl6
n23 n24
1.000E+05
1.000E+04
3.000E+03
1.000E+03

nOl
nO9
nl7
n25

nscat
nscat
nscat
nscat

invel
nO2

nftot

ninel
nO3
nil
nl9
n27
ncn

nO4
nl2
n20
n28
ncn

nftot

ninel
nO4
nl2
n20
ncn

nO2
nlO
nl8
n26

nudel
nO3

nf

n2n
nO4
nl2
n20
n28
ng

nO5
nl3
n21
n29

nf

n2n
nO5
nl3
n21
ng

nO3
nil
nl9
n27

chid
nO4

ng

nftot
nO5
nl3
n21
n29
raubar

nO6
nl4
n22
n30

ng

nftot
nO6
nl4
n22
mubar

nO4
nl2
n20
ncn
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U236 sub 6 3.000E+02 3.000E+02 nscat
u236 sub 7 3.000E+02 1.000E+02 nscat

vectors' nwtO nwtl ntotO ntotl nelas
matrices: nelas

u236 sub 8 3.000E+02 1.000E+10 ntherra
vectors: free
matrices' free

nftot nf ng

u238

u238
u238
u238
U238
u238
u238
u238

u238

sub
vectors:

matrices:

sub
sub
sub
sub
sub
sub
sub

vectors:
matrices:

sub
vectors:
matrices:

1 3.000E+02
nwtO nwtl
nf nnf
nO7 nO8
nl5 nl6
n23 n24
xi gamma
nelas nf
nO6 nO7
n U nl5
n22 n23

2 3.000E+02
3 3.000E+02
4 3.000E+02
5 3.000E+02
6 3.000E+02
7 3.000E+02
8 3.000E+02
nwtO nwtl
nelas
9 3.000E+02
free
free

1.000E+10 nscat
ntotO ntotl nelas
nOl nO2 nO3
nO9 nlO nil
nl7 nl8 nl9
n25 n26 n27
invel nudel chid
nnf nOl nO2
nOB nO9 nlO
nl6 nl7 nl8
n24 n25 n26
1.000E+04 nscat
1.000E+03 nscat
1.000E+02 nscat
3.OOOE+01 nscat
1.000E+01 nscat
3.OOOE+00 nscat
1. OOOE+00 nscat
ntotO ntotl nelas

1.000E+10 ntherm

ninel
nO4
nl2
n20
ncn

nO3
nil
nl9
n27

nftot

n2n
nO5
nl3
n21
ng

nO4
nl2
n20
ncn

nf

nftot
nO6
nl4
n22
mubar

nO5
nl3
n21
n2n

ng

pu239 sub
vectors:

matrices

pu239 sub
pu239 sub
pu239 sub
pu239 sub
pu239 sub
pu239 sub

vectors:
matrices

pu239 sub
vectors:

1 3.000E+02
nwtO nwtl
nf nnf
nO6
nl4
n22
n30
nudel
nelas
nO7
nl5
1)23
n31

nO7
nl5
n23
n31
chid
nftot
nO8
nl6
n24
n2n

3.000E+02
3.000E+02
3.000E+02
3.000E+02
3.000E+02
3.000E+02

nwtO nwtl
nelas

8 '3.000E+02
free

1.000E+10 nscat
ntotO ntotl nelas
n2nf nOl nO2
nO8 nO9 nlO
nl6 nl7 nl8
n24 n25 n26
ncn ng mubar

nOl
nO9
nl7
n25
ncn
1.000E+04
1.000E+03
3.000E+02
1.000E+02
3.OOOE+01
1.OOOE+01

nO2 nO3
nlO nil
nl8 nl9
n26 n27

nscat
nscat
nscat
nscat
nscat
nscat

ninel
nO3
nil
nl9
n27
xi

nO4
nl2
n20
n28

n2n nftot
nO4 nO5
nl2 nl3
n20 n21
n28 n29
gamma invel

nO5 nO6
nl3 nl4
n21 n22
n29 n30

ntotO ntotl nelas nftot nf

1.000E+10 ntherin

ng
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matrices: free

pu240 sub
vectors:

matrices

pu240 sub
pu240 sub
pu240 sub
pu240 sub
pu240 sub
pu240 sub

vectors:
matrices

pu240 sub
vectors:
matrices

1 3.OOOE+02
nwtO nwtl
nf
nO7
nl5
xi
nelas
nO5
nl3
2
3
4
5
6
7

nnf
nO8
nl6
gamma
n2n
nO6
nl4

3.OOOE+02
3.000E+02
3.OOOE+02
3.OOOE+02
3.000E+02
3.OOOE+02

nwtlnwtO
nelas
8 3.OOOE+02
free
free

1.000E+10 nscat
ntotO ntotl nelas
nOl nO2 nO3
nO9 nlO
nl7 nl8
iuvel nudel
nf nnf
nO7 nO8
nl5 n!6
1.000E+05
1.000E+04
3.000E+03
1.000E+03
3.OOOE+02
1.OOOE+02

nil
nl9
chid
nOl
nO9
nl7

nscat
nscat
nscat
nscat
nscat
nscat

ninel
nO4
nl2
ncn

nO2
nlO
nl8

n2n
nO5
nl3
ng

nO3
nil
nl9

nftot
nO6
nl4
nubar

nO4
nl2
ncn

ntotO ntotl nelas nftot nf

1.0O0E+10 ntherm

ng
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