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1. EXFOR data correction s

(re-normalization system)

A82. Zerkin (Continuing action) Continue develeptof a new database encompassing correctionfsetad
relevant comments for suspect/erroneous data (&tated) presented in WP2010-19; keep NRDC inforafealt
conclusions of discussions on new database.

Main ideas:
1) tore-normalize data using old monitors and new standards
2) tore-normalize data using decay data

3) to create a convenient tool for data modifications: multiply data to a factor,
correct wrong units, set up uncertainties, delete part of a data set, recalculate
data using isotope abundances, etc.

Final goals:

1) to re-normalize data from EXFOR automatically (using EXFOR information)
2) to collect experts’ corrections to a database

3) tore-normalize data using experts’ corrections database

4) to have Web system offering and implementing automatic, experts’ and user’s
corrections in optional, semi-automatic and interactive modes

5) to generate and distribute renormalized data of whole EXFOR database



EXFOR data correction

(re-normalization system)

Stages of development

Start: November 2009

Define concept of the system, basic algorithms
Invent syntax describing corrections

Define structure and implement programs
Collect archive of old monitors used in EXFOR works and modern data
Collect corrections applied by experienced evaluators,

create database of corrections

7. Create software for automatic re-normalization

8. Create database with corrections

9. Create Web interface for using automatic correction-database
10.Extend Web interface to use experts’ correction-database

11.Create software to generate re-normalized XC4 for full EXFOR in C4
12. Start distributing renormalized RXC4 to former SG30 members

13. Etc.

o wnheE




“Manual” and “automatic” corre

“Manual” corrections are based user’s knowledge and experience —
therefore can include subjective judgment.

We are going to collect database of experts’ corrections.

“Automatic” corrections are based on the information given in EXFOR file: keywords
MONITOR and MONIT-REF, monitor data in the DATA and COMMON sections.

This method is objective.

It needs “clever” EXFOR software.

Both methods need:
- archive of old monitors
- library of “recommended” monitors (standards)
- software, database, information, Web support
- participation of nuclear data experts




Correction System: Paradic

« We DO NOT change EXFOR data.
We re-normalize output from EXFOR system.
l.e. we modify data extracted from EXFOR

e computational format C4
 TABLE, XREF (NNDC computational formats)
« XDAT (intermediate format used for plotting)

Results can be plotted as:

e Quick plots

e Advanced plots ... + comparison to

- evaluated data (ENDF)
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Request Examples: 1|2/3)4s|¢]7]... ¥

View: r"uue fe

Submit | Reset I Help I 7 Options : I m

Target [v |Fe-54 » | M Exclude superseded data
Reaction ¥ np » | ¥ Noresction combinstions (ratics...)
Quantity v |cS » | Enhanced search of Product

Product [~ » | T Retrieve listing only
Energy from ™ tol” wz]» || DissblePromptriels /
Author(s) [~ » [sotey: © reacion € publi

»

Publication year [~

Data Selection
Retrieve | % Selected " Unselected © All Reset |

Output: ¥ ¥4+ ¥ EXFOR [v Bibliography [ TAB ¥ C4 [ PlotC4
Plot: [T Quick-plot {cross-sections only) W Advanced plot [how-to] using™ C5 and [~ convert ratios to o
Marrow incident energy (optional), eVv: Min: |-|:| Max: [
Apply(344,26E) ¥ Data re-normalization {for advanced users, results in: C4, TAB and Plots)
/g(pertﬁ’ corrections: 1
1) id=1 K.Zolotarev 2011, Fe-54(n,p)Mn-54 :: [display corrections] [apply corrections] [search datasetg] [list datasets]

EED n Diaplay ¥Year BAuthor-1 Energy range,eV Points Beference Subentry#PF NSR-Key
= Fal} i) J° 26-FE-54 (N, P)25-MN-54, ,SIG  C4: MF3 MT103 Doing advanced plot via CS: [ invert data to reactiofi 25-MM-54(F, N}26-FE-54, SIG (PAR,SIGLVL=
fuantity: [C5] Cross section
1 paj Info | x4+| x4x| T4 | Cov| 2007 W.Mannhart+ 9.10e6 1.46e7 13 [pdf]+ R, PTEMAI-53, 200701 22976015 [5]
[22976015] [¥4] [¥4Info] [X40ut.txt] [X4Out.xml] [Bib] [X4Plot] X4Corr:1) [K.Zolotarew 2012] 2) [xdauto] [x]

$[E.Zolotarev 2012]

22378015 £2007 W.Mannhart+

mi: [en, monit] ; $o0ld c3 for AlZ27(n,alNaZ4 monitor reaction

ml:rrdfl10 % alZ7na;fnew ca for Bl1Z7(n,a)Nazd4 monitor reaction
$Uncertainty for U238(n,f) cs from ENDF/B-VI ewvaluation are significantly

fhigher in comparison that declared by W_Mannhart -1.5%
#3o0 on ZEI not corrected total relative uncertaintyies given by Mannhart in
#his BEPORT PTB-N-53, Braunachweiqg, January 2007.

#cl=dml / md; frelative uncertainty in old c3s for UZ38(n,f) monitor reaction
dy=dy/v: frelative uncertainty in original c3 for Febd(n,p)lMn54 reaction
fo=ml,/md; ftotal correction factor

v—=y*fec; fcorrection exp. cs3

gdy=dy~2-c0~Z+cl~Z; fdetermination the guadrature of new total uncertaity
fdy=dy~0_5%*y; fdetermination the absolute wvalue of new total uncertainty
dy=dy*v; fdetermination new absolute uncertainty for corrected ca
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] fcl=dml /ml; grelative uncertainty in new c3 for UZ38(n,f) monitor reaction 1

|
p 1
1 1
' 1
p 1
p 1
1 1
' 1
p 1
p 1
1 1
' 1
p 1
p 1
1 1
' 1
p 1
p 1
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[add to Users corrections]




Imp

Data Selection
Retrieve | * Selected " Unselected " All Re_ser]
Output: ¥ X4+ ¥ EXFOR [ Bibliography [~ TAB ¥ C4 I Plotc4
Plot: ¥ Quick-plot (cross-sections only) W Advanced plot [how-toj using]™ C5 and [~ convert ratios to o
Narrow incident energy (optional), eV: Min: [~ | Max: [
W Apply(344,26E) % Data re-normalization (for advanced users, results in: C4, TAB and Plots)
I" Auto corrections:

Iv User's corrections Examples:

= |[11[2]13](2]
#[K.Zolotarev 2012] Eg}[;iz}%][al
22976015 #2007 W.Mannhart+ ek
mi: [en, monit] ; #o0l1d c3 for Al27{n,a)NaZd4 monitor reaction E;EE]

ml:rrdfl0 £ al2Tna;dnew c3 for R127(n,a)Na24 monitor reaction

#Uncertainty for U238(n,f) cs from ENDF/B-VI evaluation are significantly

#higher in comparison that declared by W.Mannhart -1.5%

#ac on ZKI not corrected total relative uncertaintyies given by Mannhart in ]

B i

I Experts' corrections:
¥ Input your own Monitor data
Experts’ corrections: 1
1) id=1 K.Zolotarev 2011, Fe-54(n,p)Mn-54 :: [display corrections] [apply corrections] [search datasets] [list datasets]

BT n. Display Year Ruthor-1 Energy range,eV FPoints Reference Subentry$P NSR-Key
A1) 0 26 FE-54(N,P)25-MN-54, 516 C4: MF3 MT103  Ooing sdvanced plot via CS:[™ invart data fo reaction 25-MN-54(PNj26-FE-54, 515 (PAR.SIG LVL=D)
Quantity: [C5] Croas seccion

1 th Info | ¥d+| X4+ | T4 | Cov| 2007 W.Mannhart+ 9.10e6 1.46e7 13 [pdE]+ R, PTB-N-53,.200701 22976015 5
[2287a015] [X4] LK#Infﬂ] [E4Cut.txt] [H4Cut.xml] [Bibk] [E4Plot] H4Corr:l) [K.Zclotarev 2012] 2) [xdauto] Lx]
| #IE-Zolotarev Z012]
| ZZ376015 £$2007 W._Mannharc+
] ml: [en, monit]; #o0ld c3 for Rl1Z7{n,a)MaZ4 monitor rescticn
1 ml-rrdfld % aliTna;#new cs for AlZ7i{n,z21NHa24 monitor resction
] gUncertainty for UZ238{n,f) c3 from ENDF/B-VI ewvsluation are significantly
1 fthigher in comparison that declared by W._Mannhart -1_5%

] 3o on EZET not corrected total relative uncertaintyies given by Mannhart in
. ¢hi=s BEPORT PTB-NHN-53, Braunschweig, January 2007.

] Eol=dmi/md; greletive uncertainty in old cg for UZ3B8(n,f) monitor reactiom

! $cl=dml/ml; frelative uncertainty in new cg for UZ3B(n,f) monitor reaction

i dy=dvy/v; frelstive uncertainty in origimzl cs for Febdin,piMnS4 reaction

| Ffo=ml /ml ; $total ecorrection factor

: =y*fc; #correction exp. c3

1 fdy=dyZ—-cl~2+cl~2;fdecermination the guadrature of new total uncertaity
fdy=dy~0_5*y; fdetermination the absolute walue of new totasl uncertainty

i dy=dy*y; fdetermination new absolute uncertainty for corrected cs

 [add to Users corrections]



Qutput Data

Format Dats (Size)

EXFOR Interpreted | X4+ (25Kb) Generate: X4+ XML:: wl: Xd.ooml ¥é.html v2: Xd.eml X htrml
EXFOR Output X¥40ut X40ut.xml X4Comp Test: C5 C5M:szee:[doc]

EXFOR. Original EXFOR (18Kb) zip (6Kb)

Bibliography html (6Kb) BibTeX (2Kb)

Computational

4 | C4 (2Kb) C4.ZIP (1Kb) LST (128Kb)

Advanced Plotting: LST (1Kb)
Select experimental data for plotting...

Go to Quantity type #Piots

a(E) | si Cross section data 1

Go to plot evaluated data...
ENDF | Retrieve evaluated data and plot...

“ Requested corrections
22978015 #2007 W.Mannhart+
ml: [en monit]; $old o3 for R1Z7(n,a)NaZ4 monitor reaction
ml:rrdfl0 % 2lZTnea;fnew cs for RlZ27(n,2)NaZi monitor reactiom
#Uncertainty for U238(n,f) cs from ENDE/B-VI evaluation are significantly
fhigher in comparison that declared by W.Mannhart -1.5%
g§so on ZEI not corrected total relative uncertaintyies given by Mannhart in
#his REPORT PFTIB-N-53, Breaunschweig, January Z007.

#c0=dm0,/m0; #relative uncertainty in old cs for UZ38(n,f) monitor reaction
gcl=dml /ml; grelative uncertainty in new cs for UZ38 (n,f) monitor reaction
dy=dv/¥: grelative uncertainty in criginal cs for Fe54(n,p)Mn54 reaction
foe=ml/m0; ftotal correction factor

=y*fc; fcorrection exp. cs

gdy=dy~2-cl~2+cl-Z;fdetermination the gquadrature of new total uncertaity
gdy=dy~0.5%y; #determination the absoclute walue of new total uncertainty
dy=dy*y; fdetermination new absoclute uncertainty for corrected cs

“ Correction protocol
Applied corrections. Datasets: 1
1) EXFOR:#225976015 Ref:W.Mannhart, ET.AL. (0F) Corrected Points:13 yFactor_Ave:0.99118% yFactor_Min:0.960426 yFactor_Max:1.029593
22976015 MO:[EN,MONIT]; M1:rrdfi0%al27na; dY=dY/Y; Fc=M1/MO; Y=Y*Fc; d¥=dY*Y;
See used monitors: [plot]

See: [selected] [unselected] datasets [corrections] [data-check]

26-FE-541(H,P)25-MH-54 ENDF | Find and add te the plot
evaluated data
EXFOR Request: 1336/1, 2815-Apr-17 16:19:16

-| Select data for plotting [all] [none]
i0 1z 14 ﬂp. 1) 26-FE-54(N,P)25-MN-54, SIG
T T T T T T T T T T T T
[ O 2007 Mannhapt, 7 [T 2) Use my data [example]
I ] See: plotted data (2Kb)
0.50 —0.50
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Example of expert’s corr
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2. EXROR statistics by year of main pub

4|Request #997

Projectile: ALL
year:entries:histogram (y/2)

Access-Level=2 935:
. . . O36:
EXFOR by year of main publications. i
Now: 2015-04-20,12:52:06 29
EXFOR: 2015-03-16,14:43:35 sz
EXFOR Summary as [graphics] usi2
- 8757
Projectile: ALL gisz
" B 950:77
Publication year : | 1381
© 1953163
954:141
9557271
1940:4 [1941:4 (1942:2 [1943:1 |1944:12 §§5§
1950:77 [1951:139(1952:97 [1953:163|1954:141| 128228
0961:352
1960:285(1961:352|1962:369/1963:414/1064:374| 18253
1970:521/1971:499(1972:481/1973:506|1974:469| %Eﬁ
1980:462(1981:435/1982:431(1983:432({1984:391, %%
1990:335(1991:339/1992: 269(1993:267|1994:291| 1870521
2000:234/2001:249(2002:291/2003:255(2004:315/; ﬁ%
2010:291|2011:329/2012:275/2013:240(2014:162|; 1584

Total: years:81(1935-2015);

Projectile: Neutron

entries: 21738

Publication year : |

1940:3  |1941: 1942:

1943:

1944:12

1950:61 |1951:97 |1952:63

1953:

115

1954:89

1960:154/1961:212|{1962:197

1963:

219

1964:177

1970:313|1971:282|1972:284

1973:

259

1974:250).

1980:205/1981:179|1982:190

1983:

185

1984:172|

1990:143|1991:143{1992:116

1993:

86

1994:126| 3

2000:76 |2001:65 |2002:85

2003:

79

2004:94

2010:77 (2011:74 (2012:73

2013:

65

2014:45

s e e A L

1

Total: years:80(1935-2014);

Projectile: Charged particles

entries: 10230

0:
2
3.
4
5:
a

PR
2R

R

LS

i

B
R R S

SEASE

Total Entries:21738

Publication year : Number of Entries

1937:1

1940:1

1946:

1947:3

1948:

1949:

1950:14 |1951:36 |[1952:32

1953

142

1954:45

1955:47

1956:

75

1957:66

1958:

61

1959:

1960:103|1961:116{1962:127

1963:

160

1964:150

1965:

1

FJ

4

1966:

129

1967:142

1968:

166

1969:

1970:161|1971:171|1972:161

1973:

174

1974:175

1975:

1

i

3

1976:

153

1977:178

1978:

178

1979:

1980:200|1981:196(1982:183

1983:

189

1984:172

1985:

1

s

6

1986

1151

1987:162

1988:

155

1989:

1990:163|1991:148|1992:129

1993:

149

1994:129

1995:

116

1996:

140

1997:127

1993

1151

1999:

2000:132(2001:152({2002:178

2003:

152

2004:200

2005:

1

2]

9

2006:

180

2007:195

2008:

190

2009:

2010:176|2011:213/2012:168

2013:

144

2014:99

2015

He

Total: years:72(1937-2015);

entries: 9240

Available in authorized mode as
extension of Web retrieval system:
/servlet/X4sSearch5?yy

Year
2004

485

Scanned literature by years.
Information updated: 16-Apr-2015, 18:38:17

#Scanned issues

#Issues found for com

93

2005 809

138

2006| 961

138

2007 667

141

2008 495

129

2009 419

130

2010 380

138

2011 458

159

2012 407

146

2013| 366

129

2014| 425

128

Projectlle: Charged particles

Projectile: No

Projectile: Neutron yearentries:hiztogram (y/2) Projectile: Gamma  (spontaneous)
year-entries:histogram (v/2) 2000:132 D year.entries:histogram year.entries:histog!
7: 0 2001182 2000:14 20002 1

| PUVATERE 00 0 0 0 0 ] 200118 - 20005 W
A — el - W
2 : :
C— 00— 2005 oels -
. SEUNEE 000000000 | : :
e TG BRI 20067 W
510 S —— )17 . o 4
AEC— 000 | : :
B NITE 200979  p— 0087 M
S 2011213 P 7)1 DO 20102 .
s SHTTER 2011% P 011 W
o I ] 01730 — 20175 W
o 201498 P 01377 o 2036 W
. 0151 1 201477 . 20141 |
Total Entries: 1183 Total Entries: 2572 Total Entries:307 Total Entries: 81

Projectile: Proton
year.entries:histogram
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Projectile: Deuteron
year.entries:histogram
2000:22

2001:18
2002

Total Entries: 396

Projectile: Helium-3 Projectile: Alpha
year.entries:histogram

year.entries:histogram

000:9 2000:20 -
20005 W 200122 D
20027 W 200222 .
20032 2003 |
200414 e |
20055 W ]
20067 W ]
20007 |
20086 M ]
200910 e |
20101 1 R |
20116 | |
20125 A R ]
201311 . n |
20143 1
Total Entries: 104




3. Additional outpu

Qutput Data

Format Data (Size)

EXFOR Interpreted | X4+ (28Kb) Generate: X4=  XML:: vi: Xd.xml X4.html v2: X4.xml ¥4.html “Summarizes” X40ut format combining
EXFOR Qutput X40ut X4out.xml X4Comp Test: C5 CSM:see:[doc] columns, unifying units

EXFOR Original | EXFOR (37Kb) ip (6Kb) "\  Based only on EXFOR Dictionaries and

Bibliography htrl (3Kb) BibTeX (1kb) "\ rules (no connection to C4, ENDF:MF/MT)

#---EXFOR Request #1448
#---EXFOR Generalized Computational Output---

# = = ==

H#DATASET Al4o5ea2

HMOW 2015/84/22:86:53:57

#5UBENT Al4oszea2 20148226

#ENTRY Al495 20148226

#AUTHORL 1.P.5chiffer+

#YEAR 1356

#¥4REF1 1,PR,184,1064,1956

#REFERENCE1 Jour: Physical Review, Veol.1l84, p.1@864 (1958)

FREACTION 3-LI-&6({HE3,P)4-BE-8,PAR,DA

#D4REAC RO#

#C4Reaction (HE3,P)PAR,DA

#ReactionType  DAP

#Quantity Partial differential cross section d/dA

#IndVarFamCode [@ 234 1

#ExpectedUnits [B/SR]

#xVariables 3

#+ ¥ o= ¥(X1,X2,%3)

#Proj-ZA 2803

#Targ-IA 3e06

#Prod 4-BE-8

#Prod-ZA 4808

#computDATA 281 g 12

#Data:CM Error EN Error LWL Error ANG Error

#B/SR B/SR EV EW EV EV ADEG ADEG
Q.e8a27%2 5.584e-5 808200. ooee. a. -a. 158e. -a.
Q.0882869 5.738e-5 Qaziea. saee. a. -a. a. -a.
@.@aa3e3 G.06e-5 Q2p60d. Gaee. a. -a. a. -a.
@.88a3591 7.182e-5 a5880a. agee. a. -a. 158 -a.
8.0883885 7.6le-5 Qa3804. Goee. a. -a. a. -a.
8.09294584 9.768e-5 l.egled oEee. a. -a. @. -a.
Q.o8a5113 e.00al2226 1l.833ed ooae. a. -a. a@. -a.
g.o8asl04 e.00al22e8 l.ed42ed ogae. a. -a. 158. -a.
Q.0826884 2.00al13768 l.ecled ooee. a. -a. a. -a.




4. Access to common EXFOR -NSR

[for authorized users only/

Request Examples:i|2/3]4/5g)7]... ¥

Submit | Reset | Help
Target |» Al-27 £
Reaction [ |ntot »
Quantity ¥ Cs »
Product [T pg-24 »
Energy from ™ 0 tol” 20e6 Y
Author(s) [~ Green; Shore; *man »
Publication year [~ 1970-2002 »
Accession # [T 10501* 40244067 41487 EJ

¥ Extended
¥ Keywords
“ Expert

Outgoing particle [~
Angle range (deg.) [~
Data Header [~

Outgoing particle [
Units [~ 132

Angle range (deg.) [~ | 1896

Points [~ Data Header [~ # 1901
Trans ID [~ Units [~ ﬂ 13;3
+
Center ID [~ Points [~ +] 1932
EXFOR User [~

Trans ID [~ +] 1940

Center ID [T #1950

+| 1360

EXFOR User [~ 511970
EXFOR Compiler [v +| 1980
#1990
#2000
#2010

EXFOR Compiler [#

PDF collection at NDS: since 2005 (WP2005-14 , Memo CP-D/426)
Since 2012 NNDC (J.Totans and B.Pritychenko) contribute PDF’s from

NSR to common PDF-library

4|Request #1339

Access-Level=1 @
Results: Reactions: 9 Datasets: 141
Data Selection

Retrieve | ¥ Selected " Unselected  all

X4PDF collection.

PDF database:

Total:

EXFOR:

NSR:

NSR only:

+ 1898
4] 1906
41911
41923
41933
41941
<1951
4] 1961
51971
41981
<1991
4] 2001
4 2011

+| 1899
4| 1908
31912
4| 1925
51934
31942
5| 1952
4| 1962
51972
41982
51992
5 2002
32012

41913
+] 1928
51935
41943
51953
4 1963
51973
+ 1983
51993
52003
32013

41915
41929
41936
41944
41954
41964
+ 1974
41984
41994
4 2004
32014

41918 %1919
41937
31945
4] 1955
4| 1965
41975
4] 1985
4] 1995
4] 2005
32015

41938
5] 1946
<] 1956
+| 1966
41976
+| 1986
+] 1996
+| 2006

41939
4] 1947
4] 1957
+| 1967
41977
+| 1987
41997
4] 2007

Years: 103 Publications: 28781

41948
<1958
5] 1968
51978
41988
51998
52008

@ Dratabase updated: 2015/04/15. Files: 28781 from 2001/04/30 to 2015/04/10.

41949
<1959
+ 1969
<1979
+ 1989
<1999
+ 2009

Page generated: 2015/04,/17,16:22:43 by ¥4Servlet on localhost
Project: "Multi-platform EXFOR-CINDA-ENDF", W.Zerkin, LAEA-MNDS,1999-2015



Access to common EXFOR -NSR PDF
@ X4PDF collection.

Database updated: 2015/04/15. Files: 28781 from 2001/04/30 to 2015/04/10.

1945

1. 1,DOK,48,583,1945 Jour: Doklady Akademii Nauk, Vol 48, p.583 (1943) [pdf] EXFOR: 41238
On the Abzorption of Fast Neutrons by Heawvy Nuclei
M. Meshcheryakov

2. 1,PR,67,199,1945 Jour: Physical Review, VoL67, p.199 (1945) [pdf] Web: http://publish aps.org/abstract PRiv67/p109
3. 1,PR,67,202,1945 Jour: Physical Review, VoL.67, p.202 (1945) [pdf] Web: http://publish aps.org/abstract PRIv67/p202
4. 1,PR,68,240,1945 Jour: Physical Review, VoL68, p.240 (1945) [pdf] EXFOR: 11138 DOI: 10.1103/Phy=Rev.68.240

COLLISION CROSS SECTIONS FOR 25-MEV NEUTRONS.
R Sherr

3. R,LA-266,1945 Rept: Loz Alamos Scientific Lab. Reports, No 266 (1943) [pdf] EXFOR: 12519
ABSORFPTION AND FISSION CROSS SECTIONS OF 49 IN THE NEUTEON ENERGY RANGE. 0.01EV TO 100EV
E E Anderson, E.D Medaniel R B Sutton, I 5 Lavatelli

1 6. N,NSR-1945BR04 [pdf]
NSR: 1945BR04 [pdf] NSR-Reference: HelvPhys Acta 18, 351 (1943)
Prufung der Fermizchen Theorie des p- Zerfalls durch Messung der Wahrscheinlichkeit von K-Einfang und e™-Emission des 6, 7 h Cadmivm
H Bradt, PC.Gugelot, O Huber, H Medicus, P Preiswerk, PScherrer
7. N,NSR-1945BR0O5 [pdf]
NSR: 1945BRO35 [pdf] NSR-Reference: Helv Phys Acta 18, 405 (1943)
Der Zerfall des UZ und die UX;-UZ Isomerie
H Bradi, PScherrer
. N,NSR-1945BROG [pdi]
NSR: 1945BR06 [pdf] NSR-Reference: HelvPhys Acta 18, 236 (1943)
Die metastabilen Zustande der Silberkerne Agl®7 and Agl%®
H Bradi, PC Gugelot, O Huber, H Medicus, P Preiswerk, FScherrer, R Steffen

from EXFOR

ear: 1945 Publications: 8

Page generated: 2015/04/17,16:39:02 by ¥4-Servlet on localhost [fwd:nds121.iaea.org]
Proiect: "Multi-olatform EXFOR-CINDA-ENDF", V. Zerkin. TAEA-MNDS. 1999-2015



5. GND (XML) output

using LLNL package Fudge

NNDC: http://www.nndc.bnl.gov/endf
IAEA:  http://www-nds.iaea.org/endf

ENDF L ENDF Web w » ENDF-6 file
database Retrieval SystemJ
N M

[ fudge/bin/rePrint.py }

!

gnd.xsl .endf6.xml

b

xsltproc
M \ 4

.endf6.xml.html Other files

1 v v Internet




Retrieval

o

File

Date

Length

gnd.endf

Input file

2014/10/28 09:32:46

2,223,045

gnd.xml

Main output file

2014/10/28 09:32:56

3,005,026

gnd.xml.html

Interpreted output file

2014/10/28 09:33:01

335,479

gnd.xml.txt

2014/10/28 09:32:56

3,005,026

gnd.covar.xml

Qutput covariance file

2014/10/28 09:32:56

28,239

gnd.noLineNumbers

2014/10/28 09:33:00

2,085,820

2014/10/28 09:33:00

2,085,820

£
1
2
3
4
5
&
7
8

gnd.orig.noLineNumbers.cleanAndFixed

2014/10/28 09:33:00

2,085,820

Extended




Display GND output

II\?{ @ https://www-nds.iaea.org/exfor/serviet/XasShowt + & | I- Google ,0{ { * ﬁ' | E E "v ‘ =

| A Generalized Nuclear Data reactionSuite for n + Al27 ﬁ“

XML files (such as GND) can be casily transfor [[E R RCT History Bookmarks Tools Help
the GND file that was automatically generated u

(e ATTTENEP RIS SR i () hitps://www-n...2gnd.xmlhtm| x

About this file: — -
e Rt AT '\3; @ https://www-nds.iaea.org/exfor/servie Cl Google P] 435 A » ‘
* Format: gnd version 1.2 '
¢ Temperature: 0K -y 55 s Resolved region (1e-5 eV - 8.45e5 ¢V): Reich Moore format with 79 resonances.
s Available styles for this reactionSuite: 7 -

o Style: evaluated: Library: ENDF/B;

Documentation: List of reactions:

2 M endfDoc: click to expand

Inclusive (summed) channels:

Particles used in this evaluati

} Plot - Mozilla Firefox

Fle Edi Vew Hstory Bookmarks Toos Hep

g cirekinapanc [ nitps:/ivnw-ncs oem.crgextorservXAsShonDatazdb=e48op=get_gndArR=524695Fe=EARS2469. o4 endrendizgndxmifit | #* |
. 0.103
Resonance region: iy
L
0 * Resolved region (le-5 eV - 8.45e5 V.
Exclusive (regular) channels:
List of reactions: =
o
Inclusive (summed) channels: el ®
]
[
“
H ®
g
o
o
0 -
Y Incident energy (eV) 2 Ateer




Display gnd.coval.xml via we

https:/fwww-n...2gnd.xmlhiml x +

Ple A BB w -

e ||B- cooge

\ {- / @ https:/fwww-ndsiaea.org/exfor/serviet/X4sshowData?db=e4&op=get_gnd&rec

This XML file does not appear to have any style information associated with it. The document tree is shown below.

— <covarianceSuite projectile="n" target="A127" format="gnd version 1.0">
— <styles>
<style name="evaluated" version="7.1.1" library="ENDF/B"/>
</styles>
—<section label="0" id="total" nativeData="sum">
<rowData xlink:type="simple" xlink:href="/reactionSuite/summedReaction[@label="128"]/crossSection" ENDF MFMT="33.1"/>
—<sum lowerBound="1e-5 eV" upperBound="2e7 V">
— <l
The matrix for this reactieon equals the weighted sum of the fellowing matrices:
-—>
<summand xlink:type="simple" xlink:href="/covarianceSuite/section[ @label="1']" eoefficient="1.0" ENDF MFMT="332"/>
<summand xlink:type="simple" xlink:href="/covarianceSuite/section[@label="2']" coefficient="1.0" ENDF_MFMT="33.4"/>
<summand xlink:type="simple" xlink:href="/covarianceSuite/section[[@label='3']" coefficient="1.0" ENDF MFMT="33.16"/>
<summand xlink:type="simple" xlink:href="/covarianceSuite/section[@label="4']" coefficient="1.0" ENDF MFMT="33,102"/>
</sum>
</section>
—<section label="1" id="n + A127" nativeData="mixed">
<rowData xlink:type="simple" xlink:href="/reactionSuite/reaction[@label='0"]/crossSection" ENDF_MFMT="33.2"/>
—<mixed>
— <covarianceMatrix index="0" type="relative">
— <axes>
— <axis index="0" label="row_energy bounds" unit="eV" interpolation="linear.flat" length="10">
1e-5 0.5 1e3 6.5e4 1.1e5 1.9¢5 3.5¢5 5.16e5 6.35e5 8.3e5
</axis>
<axis index="1" label="column_energy bounds" unit="¢V" interpolation="linear.flat" mirror row_energy bounds="true"/>
<axis index="2" label="matrix_clements" unit=""/>
</axes>
— <matrix rows="9" columns="9" form="symmetric" precision="6">
3.128599¢-04 6.257197e-04 1.251439¢-03 0.000000e+00 0.000000e+00 2.250000e-02 0.000000e+00 0.000000e+00 7.425000e-03
9.801000e-03 0.000000e+00 0.000000e+00 2.803481e-03 1.850298e-03 1.397246e-03 0.000000e+00 0.000000e+00 5.850000e-03
3.861000e-03 1.457810e-03 6.084000e-03 0.000000e+00 0.000000e+00 4.146520e-03 2.736703e-03 1.033306e-03 2.156190e-03
3.056645e-03 0.000000e+00 0.000000e+00 4.278047e-03 2.823511e-03 1.066082¢-03 2.224584e-03 1.576800e-03 3.253632e-03
0.000000e+00 0.000000e+00 6.375000e-03 4.207500e-03 1.588639¢-03 3.315000e-03 2.349695¢-03 2.424226e-03 7.225000e-03
</matrix>
</covarianceMatrix>
— <covarianceMatrix index="1" type="relative">
— <axes>




6.

Running GRUCON

NDS Web server applications

MyPlot
MyEXFOR

MyENDF

EMPIRE-3.1
MyENSDF

Plotting with Web-ZVView (2009)

Uploading System (2010-2014)
Zchex, Zorder, Xtract, X4toc4; Web-EXFOR

Uploading System (2010-2015)
Checkr, Fizcon, Stanef, Psyche, Inter, Prepro-2015, Endver, Web-EXFOR-ENDF, Fudge,
GRUCON* added to Web in 2014

Web Interface to Empire /test-version/ (2013)

Uploading System (2011-2015)
Fmtchk, Gtol, Logft, Pandora, Ndspub, Radlst, BrICC, chk_ENSDF, Prepro

ENSDF
Uploading

ENSDF
Database

=T

Database

<«— Uploading systems

EXFOR
Uploading

Web
Empire ENDE

Uploading

] Traditional service

e Traditional service

ENDF m EXFOR
ENDE Retrleval Retrieval EXFOR
Database

\ IBANDL Database

Retrieval




Login to MyEndf and input E

\ v International Atomic Energy Agency

# Nuclear Data Services

& Sectiion Données Nucleéaires, AIEA

Web tools for ENDF evaluators

Login: |Viktor
Password: [ssssssssss

_ Enter

l 5

MyENDF: integrated Web-tool for evaluators

by V.Zerkin, IAEA-NDS, 2010-2015

Upload your ENDF data file, run remotely ENDF utilities, plot and compare your data with EXFOR and ENDF databases
Checkr, Fizcon, Stanef, Psyche, Inter, Prepro, Endver, ZView, Weh-EXFOR-ENDF, Grucon

h

This iz my ENDF data J 1.4 4 a |
7.91970E+4 1_95274E+32 0 q 34 107925 1451 g
0.0 .o 0 q a 67928 1451 2 |
1.00000E+0 3.00000Z+7 a a 10 20027925 1451 3 i
5.00000E+2 0.0 1 g zo2 §7925 1451 4 i
78-Au-137 imxmx [EVAL-JANS84 P.G.YOUNG, VONACH ET AL 7925 1451 5 i |
[DIST-Feb2004 |[7925 1451 8 :
——--IRDF-2002 MATERIAL 7325 |7925 1451 7 i Your !ENDF
~----INCIDENT NZUTRCN DATA 7923 1451 4 | datafile or
——----ENDF-& FORMAT | 7925 1451 3 - Web link
*-ﬁ-l"-i-i-***-ﬂWi-i-i-******-ﬂ%***-ﬁ*i-i-i-*ﬂ*-ﬁ*'l-i-i-***-ﬁ*i-i-i-***-ﬁ**iﬂ******ii**ﬂ?gcg 1451 1d :
79-AU-197 LANL [EVAL-JANS4 P.G.YOUNG 7925 1451 11 i
LA-10085-22 DIST-SEPS1 REVI-JULSL 18530128 7923 1451 12 4
——--ENDF/B-VI MATERIAL 7325 'REVISION 1 | 7925 1451 13 i
*-ﬁ-l"-i-i-***-ﬂWi-i-i-******-ﬂ%***-ﬁ*i-i-i-*ﬂ*-ﬁ*'l-i-i-***-ﬁ*i-i-i-***-ﬁ**iﬂ******ii**ﬂ?gcg 1:451' 1‘: :
A e e e e i e W*iW#WEXTm mR SPECIAL P'URMS‘E. FIEW*W*#*#*W*W*iW#*ﬂ?Sﬂﬂ 1451 15: B
DOSIMETEY ] {7925 1451 18 ﬂ
ek ek o ke ok ok e e II!#*dﬁ-l-drwdrJ!J!Jl_dﬁ-l-drl#dr-I!d!*d!i-ql#drdﬁ#*dﬁi-dr*drﬂ#**&&*i##*d{&&*&##**&& '?525 1451 1'?
I o= m ow - -




Run GRUCON* under MyEndf on

Request #23
Username: Viktor
Uploading...

ENDF file copy: EE4up00023.txt size:47Kb (48055 bytes)

...Found Material(s): 1

ENDF-uploading system
by V.Zerkin, IAEA-NDS, 2010 - 2015
MNews, updates, versions, history

1) MAT=7925 ZA=79197 Target=Au-197 AWR=195.274 NSUB=10 LISO=0 EMAX=3.0E7 ZSYNAM= 79-Au-197 ALAB=LANL/IRK EDATE=EVAL-JANS4
...Materials:1 Sections:é :
...5ee: [your file] [working ENDF File]
...End of work: remove files and close this session — clean

El Run utilities
Programs, parameters,

run, results

Checl-2| Run 3 standard checking codes: CHECKR, FIZCON, STANEF
CHECKR 811, Jan-20%t Format Checking Code
FIZCON «&07, Jan201 Procedures & Simple Physics Checking Code

STANEF «-£24 Jsn20n1 Create directory, add tape label, convert numeric fields to binary format

PSYCHE «=.00 Avg2008 More complicated physics checking code

INTER w507, Oct-2013 Calculate selected cross sections and integrals (run after PREPRO)
endf2gnd w400, May-2012 Convert ENDF file to GND (xml)

PREPRD 2015 Pre-processing ENDF files.

E GRUCON Ver. "Demeo 01-Dec-20i4” Ewvaluated nuclear data processing
Written by V. Sinitsa, A, Rineysii, M. Malkov, Rissia, 1980-2014.

= Control script: {insert below)

See: [help]

Use example: [1] [2]

.spinit,1,,10000k

c e init, Z, 10000k
in, IS
in, l,endf !
LAn, , endf t
Lin,3,a/i-3 k
;in, 4, c/t-3 I
Lin, b, ufd-3 )
-~ !

= B A

enter global parameters
enter controcl parameters

for endf,sfi—s3, r/t-3,u/d-3,
s/c-5,38/e-3 and write
modules

Mote ENDF file il initisfy be copied to tepedl; esulting tapefl =
un| [result] [terminal]

EMNDF Materials in your file:

1) MAT=7925 IZA=79197 NSUB=10 L1S0=0 Target=Au-19
Found in: ENDF/B-VIL.1; JEFF-3.2; JENDL-4.0; BROND-2.2;

JENDL/HE-2007; ...

Search similar data in our ENDF and EXFOR databases...

| Your Files  [refresh]
| X EE4up00023.endf-mfmt 126
X EE4up00023.endf 47,466
| % EF4upn0023.endf.grucon T
| % EE4up00023.endf.grucon.exr a
X EE4up00023.endf.grucon.grucon.inp 3,500
X EE4up00023.endf.grucon.grucon.lst 7,081
X EE4up00023.endf.grucon.grucen 20.ocut 15,842
Ex EE4upf0023.endf.grucon.grucen 20.tab 22,319
X EE4upd0023.endf.grucon.grucon 21.zv 21,380
| % EE4up00023.endf.grucon.inp
| X EE4up00023.endf.grucon.lst
:X EE4up00023.endf.grucon.pendf 42,120
| X EE4up00023.endf.grucon.pendf.zvd 42,043
fx EE4up00023.endi.grucon. tape2 47,466
T | X EE4up00023.endf.grucon. tape50 42,120
:l | ¥ EE4upf0023.endf.grucon.tt 0z

| Total files: 186, length: 307397 bytes

—MF:1,2,3,33

2015/04717

2015/04/17

2015/04/17
2015/04/17
2015/04/17
2015/04/17
2015/04/17
2015/04/17
2015/04/17
2015/04/17
2015/04/17

2015/04/9

* GRUCON Computer Code Package for Nuclear Cross Section Data
Processing, written by V. Sinitsa, A. Rineyski, M. Malkov, Russia, 1980-2014

19:58:21
19:59:21 |
20:00:16 |
20:00:16
20:00:14
20:00:16 |
20:00:16
20:00:16
20:00:18
20:00315 |
20:00:16 |
20:00:16
20:00:16

Plotting by
Web-ZVView

idered to be FENGF file

Control Script:
copy/paste/edit

Data by sect

ions.

Set up search [ find data in ENDF and in EXFOR

Manual search # 23

=| Au-157 MF=3 Cross

2 N Au-197 MF2 MT16

NSUB=10 [N] Incident-Neutron Data
j Au-157 MF=2 Resonance parameters

1 N Au-197 MFZ MT151

Au-197(N.RES),RES
=ections
Au-197(N,2N),5IG

ENDF: set| go| EXFOR: set| gof

EMDF: setl gu| EXFOR: setl gc||

ENDF | EXFOR |

Target [ |Au-197 %
Sub-Lib (projectile) ¥ |N .
MF (quantity) # v [3 S

Results of run

1.02; IRDF-2002/G; ROSFOND-2010; JEFF-3.1/A; IRDF-2002;



7. Text search in EXFOR

Background.

EXFOR database and retrieval system was initialigrded to search by EXFOR Codes (mainly to finchexcal

data of required types for needed reactions). Smnestsearch in “Free text” was also needed but ryafior
compilers - they could do it on full EXFOR Mastéez fising text editors, text viewers and other tigsi (e.g. grep in
Unix); this was not possible for most of users.rr@nother hand, there is a “standard” feature ofralst any modern
Web page: “text search”; text search is implementedISR and Boris Pritychenko (NNDC) several timgressed
opinion that it would be good to have this in EXEQRere is also additional factor — competition fréveb search
engines: powerful text search by google sometiragssuccessfully finds references (many timesssceby

Stanislav Simakov, NDS).

Concept and implementation

Considered of using three conceptual options:
a) using grep (to build Web interface)
b) using google search (“feeding” google-engine byHER Entries, and call google search limited by aab-site)
c) using EXFOR database and self-made software.

For the moment | decided to use option (c). Th@ahcan be discussed if there are other proposals...

Now the search is based on the matching of textepain EXFOR interpreted text, namely: in desavipipart of
original EXFOR text (codes and free text in BIB,MM@ON and DATA section, but not numbers) extended by
explanation of EXFOR codes and additional informatirom other databases. Several patterns in dffer
combinations can be used for search with wild candth and without fixed order of patterns in EXF@Rt. Search

can be limited by specific sections of the texiy(ads).




Text search in EXFOR.

Initial goal.
Search in Free text of EXFOR Master file for Web users

Extended text
Search in Interpreted EXFOR (X4+), i.e. in the text including:

» text of EXFOR original EXFOR (free text and codes)

« text from EXFOR Dictionaries interpreting Codes

o titles, authors, KeyNo, DOI imported from NSR and other databases

* “human” interpretation of EXFOR - additional text patterns for search, e.g.
“neutron induced”, “gamma ray”, “elastic scattering”

Note
Numerical information from COMMON and DATA sections is excluded




Text search in EXFOR. Implem

Several patterns can be used for search in different combinations using wildcards and logical
operations. Search can be limited by specifying sections (using “:”) of EXFOR text defined by

EXFOR structure (Keywords). Reserved symbols are: [*], [&] and [:].
See details: WP2015-33 https://www-nds.iaea.org/nrdc/nrdc 2015/working/wp2015-33.pdf

- = Search: |targetfe—55&neutmn induced&reaction: Elastic sc| Eol»

sortby: ™ vear © Author T Entry

View: v extended Page: @nﬁﬁ

Text search help iz [here].
[Hide] options. [Reset] form.

A|Request #1333

Text search | target: fe- 56&neutron inducedéreaction: Elastic scattering |
Found EXFOR Entries: 71 List: [full] [compact]
Page: 1.

1) 7 2011, 1.C Sagrado Garciat, Jour: Physical Review, Part C, Nuclear Physics, Vol 84, p 044619 (2011). EXFOR:23059
Target: Fe-26 , Pb-208
Projectile: N Neutron induced
Beaction: proceas: [EL] Elastic scattering
Subent:11 Pat:206 Ene=06MeV An=15-98% Target:Fe-56:Pb-208 Reaction:(n el);(nx)
1) [pdf[+ Jour: Physical Review, Part C. Nuclear Physics, Vol 84, p 044619 (2011) DOI: 10.1105/PhysRevC 84 044619 NSR: 20115A47
Neutron production in neutron-induced reactions at 96 MeV on 2%Fe and 208Pp
IC Sagrade Garcia JFLecolley, FR Lecolley, VBlideanu G Ban JM Fontbonne, G ltis, J L Lecouey, Tlefori N Marie, J C Stecioneyer, C.Le Brun J Blomgren
Cllohansson, JElug, A Orkn, FMermod N Olsson, S_Pomp, M Osterfund U lippawan, 4.V Profofiev, PNadel-Turonsii, M Fallot, ¥ Foucher, A Guertin, F Haddad M Vaire
2) [pdf]+ Conf: Conf.on Nucl Data for Sci. and Technology, Nice 2007, Vol 2, p. 1033 (2007) DOI: 10.1051/ndata:07433 NSE: 20085AZM
(n.xn) measurements at 96 MV
IC Sagrade Garcia, G Ban, VBlidewu JM Fortbonne, G Iltis, FR Lecolley, JFLecolley, JL Lecousy, TLefort N Marie, JC Steciomeyer, C.Le Brun JBlomgren,
Cllohansson, JElug, A Ohrn, FMermod N .Olsson, S_Pomp, M Osterfund U lippawan, 4.V Proiofiev, PNadel-Turonsii, M Fallot, ¥ Foucher, A Guertin, F Haddad M Vare




Select and retrieve EXF

Select — |

19 ¥ 1983, B L Macllin, Jour: Nuclear Science and Engineering, Vol 83, p 309 (1983). EXFOR:13110
Target: Fe-56
Frojectile: N Neutron induced
Reaction: process: [EL] Elastic scattering
Subent2 Pnt:0 Ene=-1eV  TargetFe-36 Reaction:(n.g);(n el)(n tot)
1) [pdf]+ Jour: Nuclear Science and Engineering. Vol .83, p 309 (1983) NSR: 1983MA13
Neuotron Capture in the 1.15-keV Resonance of Iron
R I Macidin

200 b 1983, S Mellema+, Jour: Physical Review, Part C, Nuclear Physics, Vol 28, p 2267 (1983). EXFOR:-12862
Target: Fe-54 , Fe-5&
Frojectile: N Neutron induced
Reaction: process: [EL] Elastic scattering

Entries Subent:3 Pnt:237 Ene=11-26MeV An=10-162%  TargetFe-34;Fe-56 Reaction:(n.el)
1) [pdf]+ Jour: Physical Review, Part C, Nuclear Physice, Vol 28, p 2267 (1083) DOL 10.1103Fhy=RewC 282267 N3E: 1083ME21
Microscopic and Conventional Optical Model Analysis of Fast Neutron Scattering from 4, 75Fe
S Mellema, R W.Finlgy, £S5 Dieirich, FFPeirovich
Select Entries on the Page: [all] [none]
Go to EXFOR [Request] with selected Entries (2): 13110; 12862
Request/ ...Pages: 234
selected _
EXFOR data: http://nds121.iaea.org/EXFOR/12862 Search by
ntrles Data retrieved from the EXFOR database version of April 16, 2015. Entry: 12862
Authors:
ENTERY 12882001 20041213 20050926 aaaag S. Mell_erna
R.W. Finlay
T e
INSTITUTE {1USACHD, 1USALEL, IUSLEFST) =

£ (1USROHO Ohio University, Athens, OH, United States of America

#,1USALEL Lawrence Livermore Mational Laboratory, Livermore, CA, United States of America

£, 1UsSLEFSU) Florida State University, Tallahassee, FL, United States of America
{J,PRSC,28,2267,198312)

£(J,PR/C,258,2267,1%2212) Jour: Physical Review, Part C, Nuclear Physics, VWol.28, p.2267 (1983), USA

REFERENCE

24 2URL=http://dx.doi.org/10.1103/PhysRevC.28.2267

4+ #MNSR=1983ME21 #D0I=10.1103/Phy=sRevC.28.2267

2+ #Title=Microscopic and Conventional Optical Model Analysis of Fast Neutron Scattering from =%,55Fe
£+ #Authors=5.Mellema, R.W.Finlay, F.5.Dietrich, F.Petrovich

(5. Mellema, R.W.Finlay, F.5.Dietrich, F.Petrovich)
Microscopic and conventional optical model analysis

of fast meutron scattering from 54, 5&Fe

(VDET, 1USRCOHO) Tandem Van de Grasff.

£ (VDET Tandem wan de Graaff

£, 1Usn0H0) Chio University, Athens, OH, United States of America




Statistics of usage (Google Analytics)

Month Year Textsearch > Download EXFOR

December2014 | 51) 34/9 64) 5/1

January 2015 47) 51/21 55) 25/7

February 2015 | 50) 44/11 56) 31/2

ﬁ GL‘.l('lgh;‘ Anaiyics Custom Report Jan 1, 2015-Mar 31, 2015 - :’Iparr“cgnit;w ;; ;;-;'31 2;; :j;'w
Custom Variable (Value 03) Custom Variable (Value 04) Pageviews Users Ti‘:l:ﬂ-:.m ;ea;‘:;r‘: S:S-:ﬂit;n
Page Duration
37. EXFOR download:x4pdf ABT(0.16%) 44i0.11%)  00:02:43 4870  00:16:42
38. EMNDF download:Run-Inter 465(0.15%) 202052%)  00:01:59 93.00 00:00:03
39. IBAMDL download:View-H33 A38(0.14%) 1460.28%)  00:00:39 219.00 00:00:28
40,  1BANDL download:Save-R33 ZT0[0.09%:) 80io21%e)  00:01:55 5400  00:12:06
[ 41. EXFOR Text-Search 241(0.08%) B3(018%)  00:02:06 4520 00:22:38 ]
42 EXFOR goto:X4Construct-Covar 239(0.08%) 1440375 00:00:29 0.00 00:00-00
43. ENDF Search(EMDF_Explorer) 234(0.07%) 37010%) 00:01:02 1950 00:29:47
44 ENDF download:ENDFB-PEM 222(0.07%) 117020 00:02:01 0.00  00:00:00
45 EXFOR download:X40ut txt 222(0.07%) 127i033%)  00:01:51 0.00 00:00:00
46.  1BANDL download:SaveRemoteSC33 2140.07%) 3Toooee 00:01:01 0.00  00:00:00
47 EXFOR Search(from_|IBAMDL) 209(0.07%) 830225 00:01:00 10450 00:00:15
48 EMNDF download:Mat2gnd 170[0.05%:) 1070285 00:01:29 0.00 00:00-00
43 EXFOR Search(from_CINDA){byLink) 158(0.05%) 2%007%)  00:01:27 0.00 00:00:00
50. EXFOR goto:NSR-Keyno 149(0.05%) 83021%) 00:01:49 7450  00:27:03
51. EXFOR download: XML+X5LT 131(0.04%) 61018%)  00:01:34 0.00 00:00:00
h2.  DWView C4Flot 127(0.04%) 34008 00:01:14 0.00 00:00:00
[ 53. EXFOR download: X4+({fromTextSearch) 122(0.04%) 27oome)  00:04:03 0.00  00:00:00 ]

5. IBAMDL Search-Ref 122(0.04%) 240085 00:01:28 61.00  00:00:01



8. Inverse reactions in EXFOR (A

A73. Zerkin, Simakov Assess possibility to peeitss sections derived from the measured cro
sections by the detailed-balance relation, anddd the functionality to the NDS web system.

View: extended = “Invert data” = Advanced plot via C5

Data Selection

Retrieve | & Selected 7 Unselected " Al Reset |

OQutput: ¥ x4+ ¥ EXFOR [ Bibliography [ TAB [ c4 [ Plotc4
Plot: [~ Quick-plot (cross-sections only) v Advanced plot [now-to] usinglv C5and [ convert ratios to o
Marrow incident energy (optional], eV: Min: I_I

i

(Max: | |
I~ Apply(44) ¥ Data re-normalization (for advanced users, results in: C4, TAB and Plots

EED n Diaplay Year Author-1 Energy range,eV Points Aeferenoe Subentry#P NSR-Key
{_:Tr 1) i .ﬂ' 6-C-13 {ﬁ,ﬂ}l g-0-18, ,5IG C4: MF3 !-I:L'li_ Doing advanced plot vis C=]v inverl dats to reaction B-O-16(N AMC-13, SI8 (PAR SIBILVL=0)
Doantity: [55] Cross section

* 1~ | _info| X4+| x4z | T4| cov| 2005 S.Harissopulos+ 7.67eS5 7.96=& 679 [pdf]+ J,PR/C,72,062801,2005 FO7R6004 (77 2005HAGS
2 +| info| x4+| x42 | T4 | Cov| 1993 H.W.Drotleff+ 2.79e5 1.06ed@ 55 [pdf]+ J,AT,4814,735,1993 L0E13003 (5 19930008
3 +| info| X4+ x4z | T4| Cov| 1989 5.E.Kellogg+ 4.50e5 1.04e6 13 fpdf]+ J,BAPR, 34,1192 (E10.5) , 198904 CO517002 [4

* i W ﬂMMME Cov| ‘1973 J.K.Bairs 9.97e5 5.40e& 855 [pdfl+ J,PR/C,7,1356,1973 CO489002 (21 1973BA10

a* S +| Info| %4+ x4z | 74| cov| 1967 K.K.Sekheran+ 1.894e6 5.53e6 290 [pdf]+ J,FR,154, (4),1187,1967 DROEIANZ 7] 19675E07

Eir‘ 2} i ﬁ' 6—C—13 {4, N) 8-0-16,,51G, , ,EXP C4: MF3 MT4 Doing advanced plot ¥i8 C5: invert data to reaction S-0=16(N A¥M-C-13, SIG (PAR SIG:LVL=0)
Snentity: [CS] Crosa section
6 jm&@g Cov| 1968 C.N.Davids 4.7%e5  7.00e5 10 [pd£]+ J,NP/R, 110,619, 196803 FO304004 (4] 19680A05
= g 3 i) 2 g-0-1% {H L) 6-C-13, ,5IG C4: MF3 MT107 Doing advanced plot wia C5:[ invert dafa fo reaction-6-C-13(A N)3-0-18, 515 (PAR.SIGLVL=D)
Quantity: [CS] Cross section

7 ﬂMMMEM 1968 B.Leroux+ 1.49g7 1 [pdfl+ J,NP/R,116; {1),196,196807 21461002 (5 1965LE1L
* B j Info | ¥4+| %42 | T4| Cov| 1368 D.Dandy+ 7.14e6 1.20e7 11 + R, AWRE-0-80/68, , 6810 21474003 =

8 v ﬂMMME Cov| 1966 A.5.Divatiat 3.92e6 6.4%9e6 406 [pdf]+ C,66PRHIS, 1,233, 1068610 30092002 (5

o j Info | ¥4+| ¥4z | T4| Cov| 1963 ¥.Bormann+ 1.48e7 1 [pdf]+ J,ZF,174,1,196302 21343010 1)

11 [~ +| info| Xd+| X2 | T4 | Cov| 1.23e7 1.85e7 7 21343012 1)

T4 | cov| 1955 J.Seitz+ 3.65e6 4.22e6 26 [pdf]+ J,HER,28,227,5503 21072002 15




Output Data

Format

Data (Size)

EXFOR Interpreted

¥a+ (74Kb) Generate: X4+  XML:: v1: ¥Xd.xml X&.html w2: X4.xml X4.html

EXFOR Output

¥40ut X40ut.xml X4Comp Test: C5 C5M:see:[doc]

EXFOR Original

EXFOR (122Kb) zip (20Kh)

Bibliography html (2kb) BibTeX (3Kb)
Computational
c4 C4(C5) (170Kb) C4.ZIP (21Kb) C5 (175Kb) LST (3Kb) | <€

The cross sections of inverse reaction follow the principle of detailed balanr.e:\

. Y (2j,+1)(2f +1) p?
Bl(ba)A Ala,b)B (2jb+1)(2.,5+]] pg
where:
i :spin of a particle;
p : relative momentum in the center-of-mass system

Q = (mg + my) — (my + mg)

Convert EXFOR to C5 computational format
Program x4tocS (version 2015-04-14)
V.Zerkin, IAEA, Vienna, 2010-2015

Running: 2015/04/17:17:03:48 on ndsl2l.iaea.org

—i: # inverse selected reactions

-cm2lab # Try to convert all C.M. to Lab.

Translation Log

l

DATASET MF HMT REFERENCE

My Mg
E.=|E, ——— —
b ( “ma+mA+Q)’((mb+m3)

m
AE, = .aE,,(m :mﬂ);
£l

(27 +1)(2j,+1) m,m,?

Mg
my + mg

(my +mg)? E,

Gap.apalEs) =

(27, +1)(2j,+1) (m, +my)?

ATpip.a)a = Fpiba)a (

— -0 E
——— atae(Eq)

A0 50 538

T Ala.b)B )

Advanced Plotting:

Select experimental data for plotting...

RERCTICH I

30092002 3 107 A.S5.Divatia,ET.AL. (66) 8-0-16(N,R}6-C-13,,3IG
LOG13003 3 4 H.W.DROTLEFF,ET.AL. (93) 6-C-13 (&, N)&-0-16,,5IG
CONVERT INC-ENERGY: C.M. TO LAR K=1.3078132

DATR CONVERTED TO INVERSE REACTICN MFMT=3:107 §-0-16(N,34)6-C-13,,5IG

E1=(E0*0.76463526 + 2.2153838)/0.94067%25 MeV
SIG1=SIGO*EQ/E1%8.457255

Product:8-0-16 : Lewvell (MeV)=6.049
Q(MeV)=2.2153838 Levell-Q=3.833616
EOQ_threshold for Lewvell (MeV)=5.0136533

E1(EQ_threshold), MeV=6.4304595

Product:&6-C-13 : Lewvell (MeV)}=3.089
Q(MeV)=-2.2153838 Levell-0Q=5.3043838
E1l_threshold for Levell (MeV)=5.638887

Reaction inversion is correct up to E1=5,638887

C0489002 3 4 J.K.Bair,ET.AL. (73) 6-C-13(R,N)8-0-18,,5IG

DATZ CONVERTED TC INVERSE REACTICN MFMT=3:107 &8-0-16(N,R)6&6-C-13,,5IG
E1=(E0*0.76463526 + 2.2153838)/0.94067925 MeV
SIG1=SIGO*EQ/E1%8.457255

Product:8-0-16 : Levell (MeV)=6.049
Q(MeV)=2.2153838 Levell-Q=3.833616
EOQ_threshold for Lewvell (MeV)=5.0136533

Go to

Quantity type #Plots

a(E) | 51 Cross section data 1

Go to plot evaluated data...
ENDF | Retrieve evaluated data and plot...

Advanced plot via C5

E1(EQ_threshold),MeV=6.
: Levell (MeV)=3.
Levell-{Q=5.
E1_threshold for Levell (MeV)=5.

Product:6-C-13
Q(MeV)=-2.2153838

Reaction inversion is correct up to

4304595

083

3043838
638887
El1=5.638887

Translation Summary

ENTRY

SUBENT

DATASETS

TRANSLATED DATASETS
TRANSLATED DATZ POINTS

oW oW owow

3le




Inverse reactions In

N flag : inverted (for reactions and authors)

NN AVELCELS,  SICA -] Select data for plotting [all] [none]
o - =|[¥w 1) O-16(N,A)C-13,5IG"

ST - | T LU [T [l P : 5 4 H 2 E , H H 3 K - F 1993 H W\DRGTLEFFA Aﬁﬁiamﬂ

o 0-16(H,AYC-13, SIG~ r' 1_3?3 LK Bail“‘n' - CD489002

- D-16¢H,A)C-13,81G ~|#e2) D—1£-|[H A}c 13,51G

4

L
.m
:
8
L
=
=]
=
-
T
&
s
]
A
&
5
L]




8.2 Inverse kinematics in IBANDL

/Thiswork done on request and with participation of P. Dimitriou for the A

Flag to transform data to invert kinematics | when presenting data

IBANDL 1 7
lon Beam Anahysis L
h{lj:claarerat:'. Lihllarx.r H + Ll
Nucleus Type of data: ALL  View: W extended [T inverted Convert units for plotting\ " no & rr->mb/sf " mb/sr-f=rr
[H1 ] No. |Reaction Angle |Energy(keV) |Pts|Update X4 |Reference \ I File Plot
A4
Projectile 1 [HLLHL [45°  |2280-5700 |29 |2006-06-23 | ~ |Z. Siketic et al, Nucl Instr. and Meth. B 2)? (2005) IBDI W View | Save | | ¥ mb
.
r‘z 2 'HOLUHEYLE 30° |2280-3700 |29 |2006-06-23 | ~|Z. Siketic et al, Nucl Instr. and Meth. B 229\2005) 134 » View | Save | | b
& 3. Datasets: 2 Reactions: 1 Points: 5§ References: 1
Ca -|Add your dataset in R33 format for plotting
ol l||comment: Automatically converted from EXFOR ﬂ [# plot
e ]'Li by the IAEA-NDS EXFCOE Web-Retriewval System
program version-2015/02/20, by V.Zerkin. g?r:\?efo rEi;}ematics
"The elastic =cattering of protons by lithium"
Type of data W.D.Warters, W.A.Fowler, C.C.Lauritsen Conveft units:
 EBS EXFOR: A1401003 Created: 1980-07-28 Updated: 2014-11-13 +no
" NRA ¥4Reaction:3-LI-7 (F,EL)3-LI-7,,DR,,,EXPF; X4Points:235 rr-3jmb/sr
o PIGE Converted from C.M. to Labk.: Data (assumed DATA-CM), Theta C'miger->rr
Datalab= DataCM/0.9664059 LI View
& All ThetaCM: £9.2
Example: [1] [2]
IBANDL Legend:
[Summary] ¥4  link to the dataset in EXFOR database retrieval system
+ =earch in EXFOR database the data of given reaction published by given author
mb  Cross section, mb/sr
EXFOR | rr Ratio to Rutherford
ru Cross section, Relative Units
tot  Cross section, mb
Home vield ield, Ngamma/sr/uC

Ibutions do/dQ2(6,E) for incident charged particle reactions



Inverse kinematics in IBANDL Web

Welcome to Web-ZVView!
Interactive plotting of IBANDL and SigmaCalc data

1) 6=45° E;=2.3-5.7MeV Source: Z. Siketic et al. Nucl Instr and Meth. B 229 (2005) 180 4|
2) B=45 4° E,=2 5-9. 50V Source: W.D Warters+{1953). Jour. Physical Review. Vol 91, Issue 4. p 917 Original 'Li(p.pp) 'Li E;=0.4-1 4MeV @=45.4° 8=81_1° +

-| Select data for plotting [all] [none]
[¥ e 1) 45deg hillob.r33 1H(7Li,1H)7LI
5 10 v s 2) 45.4deg -inv 1H(7Li,p0)7Li

T T I
| b 45deg h1118b.r33 1HC?Li,1H)Y?Li | - S IS
& 45.4deg —inv 1H(TLi,pB)7Li |ﬂ|_ 3) Use my data {example]

1H(?Li,pp?7Li 45.4deqg.

See: plotted data (6kb)

Details of

1500 - % * # - 1500

% i % 1 calculations
\ - -
]
£ : % :
ol '
E 1000 + — 1000
U - -
: 5
@
E | 4}%4} 4
3 N o .
500 * —1 500
I LA ]
By o L™
r B 58 il L T
| %Uun DDDDD o, .
L 2 0t g o
1 1 | 1 1 I 1 |
|+ 10

Incident Energy (Mel)

Log: | X| ¥|Lin: X¥| X| ¥]Auta-range: X¥| X| ¥|Page: ==| =<|Zoom: ==| ==|Grid: VH| 0] V| H|Pts: Txt| Box| PL| Print]
F~E'E‘t| Repaint | M Legend [ authors I Info+  PostScript] Manual options:[+] Clipboard: E-l-:_:?-é'!;_-_l-__-_-é_‘_;'_é_éié_i

Data for plotting: ZVD (4kb), send to ZWView; download ZVView; upload and plot your ZVD file




Inverse kinematics in IBANDL
-| Original (direct)

Original (direct)

dersiias Reaction: 7 Li{p,po)’Li Qvalue=0 nPoint:71
B M1i: Incident p M;=1.007325 E;=1367.0keV
M2: Target  7Li M;=7.0160045
M3: Scattered p M;=1.007825 E,=1070.6keV 8=81.1° o(8)=45.1053mb/sr+5.0%
| M4: Recoil  7Li My=7.0160046 E;=296.4keV @=45.4°
)
|
19
beam (1) =X 3
Y &
- cm.
Center of mass C.M.
detector Reaction: 7 Li{p,pg)7Li Qvalue=0 nPoint:71
sl ' E'..=1195.3keV
G{) M1: Incident p M,=1.007825 E,'=1045.2keV
M2: Target

7Li M,=7.0160046 E,'=150.1keV/

M3: Scattered p M;=1.007825 E;'=1045.2keV B'=83.3° o'(B')=43.5874mb/sr+5.0%
M4: Recoil  7Li My=7.0160046 E/=150.1keV @'=90.7°

| Inverse
Inverse-Kinematics Inverse

Reaction: TL:l{p,FFg_}?Li Qwalue=0 nPoint:71

M2: Incident 7Li M=7.0160046 E."=9516.4keV
M1: Target p My=1.007825

M3: Recoil

p M:=1.007825 E,"=2063.3keV p"=45.4° o'(p")=122.484mb/sr+5.0%
M4: Scattered 7Li Ma=7.0160046 E,"=7453.1keV 8"=8.2°

Equivalent to elastic scattering of p on 7Li measurements of recoil nucleus 7L




Inverse kinematics in IBANDL Web In

| Original (direct)

beam (1)

| c.m.
#| Inverse
~-| Result: inverse-kinematics data presented in R33 format

bEam @

P

5
B
%@f

-| Calculations

@

i

Original (direct)

Reaction: “Li{p,po)”Li Qwvalue=0 nPaint:71

M1: Incident p: My=1.007825 E;=1367.0keV

M2: Target 7Li M=7.0160046

M3: Scattered p M;=1.007825 E;=1070.6keV B=81.1° o(8)=45.1053mb/sr+5.0%

M4: Recoil 7Li My=7.0160046 Es=296.4keV p=45.4°

Result: inverse-kinematics data presented in R33 format

Reaction: *H{7Li,pa)’Li Qvalue=0 nPoint:71

M1: Incident 7Li M;=7.0160046 E;=9516.4keV

M2: Target 1H M;=1.007325

M3: Ejectile p M;=1.007825 E;=2061.1keV B=45.4° g(f)=122.484mb/sr+5.0%
M4: Residual 7L My=7.0160046 E;=7455.3keV @=8.2°

Original {lab.):  7Lifp,pa)L Q=0 Center of mass Inverse kinametics
# |E1, |B° |of8), o |olel Ez Eq E'cm 8 (¢ |o(8) |E4 B E'z E's Ea! o |o'{e") |8" |c"(8") |Ez" Ea"
eV mb/sr

1 |358.6|81.1|529.741 |45.4 | 4.35366e6 | 280.851 | 77.7494 | 313.558 | 89.3 | 90.7 | 511.914 | 274.174 | 39.3842 | 274.174 | 39.3842 | 2496.4 | 45.4 | 1438.52 | 8.2 | 164261. | 541.3 | 1955.2
2 | 368.3|81.1|497.427 | 45.4 | 4.0880%e6 | 2858.447 | 79.8525 | 322.04 | 89.3|90.7 | 480.687 | 281.591 | 40.4495 | 281.591 | 40.4495 | 2563.0 | 45.4 | 1350.77 | 8.2 | 154241, | 555.9 |20038

3 | 378.5|81.1|450.076 | 45.4 | 3.69394e6 | 296.4306 | 82.064 | 330.959 |89.3|90.7 [434.93 | 289.389 | 41.5693 | 289.389 | 41.5698 | 2634.9 | 45.4 | 1222,18|8.2 | 139559, | 571.3 |2063.6
4 |388.2|81.1|407.779 [45.4|3.35132e6|304.033 | 84.1671 | 339.441 | 89.3 | 90.7 | 394.056 | 296.805 | 42.6351 | 296.805 | 42.6351 | 2702.5|45.4 | 1107.33 | 8.2 | 126444. | 585.9 | 2116.5
5 |398.4|81.1|413.26 |45.4|3.39637e6|312.021 | 36.3786 | 348.359 | 89.53 | 90.7 | 399.353 | 304.604 | 43.7553 | 304.604 | 43.7553 | 2773.5|45.4 | 1122.721 | 8.2 | 1258143, | 601.3 | 2172.1
6 |407.1|81.1|591.875|45.4|3.22062e6 | 318.835 | 88.2649 | 355.967 | 89.3 | 90.7 | 378.687 | 311.256 | 44,7108 | 311.256 | 44.7108 | 2834 |45.4|1064.14 (8.2 |121512. (614.5 |2219.6
7 |417.8|81.1|382.085 |45.4 | 3.14016e6| 327.215| 90.5848 | 365.323 | 89.3 | 90.7 | 369.227 | 319.437 | 45.886 |319.437|45.8386 |29038.5|45.4|1037.55|8.2|118476. |630.6 |2277.2
8 |432.2|81.1|435.468 | 45.4 | 3.57888e6| 3353.493 | 93.7069 | 377.914 | 89.3 | 90.7 | 420.813 | 330.446 | 47.4675 | 330.446 | 47.4675 | 3008.8 | 45.4 | 1182.52 | 8.2 | 135029. | 652.3 |2356.4
9 |433.7|81.1|445.21 |45.4|3.65895e6|339.6638 | 94.0321 | 379.226 | 89.3 | 90.7 |430.227 | 331.593 | 47.6322 | 331.593 | 47.6322 | 3019.2 |45.4 | 1208.97 | 8.2 | 138050. | 654.6 |2364.6
10| 434.2|81.1 |461.032 | 45.4 | 3.78898e6 | 340.059 | 94.1405 | 379.663 | 89.3 | 90.7 | 445.517 | 331.976 | 47.6872 | 331.976 | 47.6872 | 3022.7 |45.4 | 1251.94 | 8.2 | 142956, | 655.4 |2367.3
11 |435.1 | 81.1 | 480.354 | 45.4 | 3.94778e6 | 340.764 | 94.3357 | 380.45 | 89.3|90.7 | 464.189 | 332.664 | 47.786 | 332.664 |47.786 |3029 45.4 | 1304.4 | 8.2 |148948. |656.7 |2372.2
12 | 437 81.1 | 493.156 | 45.4 | 4.0529%e6 | 342,252 | 94.7476 | 382.111 | 89.3 | 90.7 | 476.56 |334.116 | 47.9947 | 334.116 | 47.9947 | 3042.2 | 45.4 | 1339.17 (8.2 | 152917. | 659.6 |2382.6




1) 8=63.1° E;=0.4-2.9M:V Source: A J Ebvyn+(1977), Jour. Physical Review, Part C, Nuclear Physics, Vol.16, p. 1744 Original: $Li(dpy) Li E;=0.1-1MsV @=61.37-46.3° 6=105° 4 |

j Original (direct) Comment : Automatically converted from EXFOR
by ILAEL-NDS EXFOR Web-Retrieval System (v-2008/11/03)
"Absolute cross sections for deuteron-induced reactions

on 6Li at energies below 1 MeV."

Original (direct)

Beaction: ELi(d,DL)?Li Qualue=4547.4keV nPoint:11 L.J.Elwyn, R.E.Holland, C.N.Davids, L.Meyer-Schuetzmeister,
2 J.E.Monahan, F.P.Mooring, W.Ray Jr
Mi: Incident d M;=2.0141017 E;=975.0keV EXFOR: T0134004 Created: 2000-11-21 Updated: 2001-03-30
5 . = X4Reaction:3-LI-6(D,P)3-LI-7,P&R,DA; X4Points:370
M2: Target 6L M;=6.015123 LevelEnergy: 478.00
M3: Ejectile p M3=1.007825 E:=4394.0ke\/ 8=105.0° off)=2.6500C Theta groupping interval=3.0 deg.
Md: Residual 7L M4=?.0150045 E4=1128.4kE'V LP=4E-3D ## Transformed to inverse kinematics: 2015-04-17,19:24:38
## Orig.File: 1i6dpl$9.r33 (direct kinematics)

## Orig.Reaction: 6Li(d,pl)7Li
## Crig.Masses_amu: 2.0141017, 6.015123, 1.007825, 7.0160046

#% Orig.Theta: 105.0

beam ® = - ;
## Orig.En: 145.0 .. 975.0
## Orig.Phi: 61.3 .. 46.3

[ L] ## Calculated: inverse kinematins
#%# Calc.Reaction: 2H(6L1i,pl) TLi
, 1 ## Calc.Theta: &7.8 .. 58.5 (Recoil)

## Program-version: 2015/03/17

Version: B33

# CM. X4Number: T0134004
ﬂ Inverse Source: 4.J.Elwyn+ (1977), Jour. Physical Rewview, Part C, Nuclear |
=] Result: inverse-kinematics data presented in R33 format Reactlion: ZH(6Li,pl)TLL
Distribution: Energy
Sigfactors: 1.0, 0.0
i Result: inverse-kinematics data presented in R33 format EE::“S: rlnl'jo' 0.0, 0.8, 0.0
%.‘a; Reaction: 2H{5Li,p;)7Li Qwalue=4547.4keV nPoint:11 Composition:
5] Mi: Incident 6Li M;=6.015123 E;=2811.8keV Masses: 6.0, 2.0, 1.0, 7.0
= . s i . Zads: 3.0, 1.0, 1.0, 3.0
M2: Target 2H M;=2.0141017 Qvalue: 4547.4, 0.00, 0.00, 0.00, 0.00
) N Theta: 63.1
M3: Ejectile p Ms=1.007825 E;=5446,3keV B=63.1° o{B)=3.46672 paca:
. . 433.043 0.00000 0.06333%96 0.00000
M4: Residual 7Li M;=7.0160046 E,=2013.0keV p=33.6° 5.0l Dpocoo p.pesasee Deooooo
785.451 0.00000  0.351321 0.00000
3‘ 794.410 0.00000 0.362960 0.00000
i \ 1093.06 0.00000 0.698637 0.00000
RERML 1 2 7 1102.02 0.00000 0.710805 0.00000
\A\.{ICP 1702.31 0.00000 1.66925 0.00000
e . 2009.92 0.00000 2.11322 0.00000
“\.\ o 2308.57 0.00000 2.230%80 0.00000
™ 2613.1%9 0.00000 2.17812 0.00000
'i) 2911.84 0.00000 3.46672 0.00000
-| Calculations Fodbara:
Original (lab.):  BLi(d,p;)7Li Q=4547.4keV Center of mass Inverse kinametics
# |Ei, |B° |o(B), (o |ole) Ez E4 E'cm g ¢ | d'(8) Ej E'z Ex E's = ' | o'(e") B | g"(8") Ez" E4"
kel mb/=zr
1 | 145 |105|0.058 |61.3|0.657303|3996.7 |695.703|108.627|106.9|75.1 |0.0590504 | 81.3785 | 27.2488 (4071.21 | 584.816 {433 67.8 | 0.0633396 | 67 0.0831837 | 4348.1 | 632.3
2 | 182 |105|0.09 59.9 | 0.99946 |4011.21|718.192|136.346 | 107.1|72.9(0.0918301 | 102.144 | 34.2019 | 4055.45 | 588.297 | 543.5 |67 0.0995302 | 63.1 | 0.146473 | 4415.3 | 675.6
3 | 283:| 105|031 57.3| 3.32075 |4045.45|764.953 | 197.027 | 107.5|72.5|0.317601 | 147.604 (49,4236 ( 4148.51 | 595.919 | ¥85.5 |65.5|0.351321 |56.6|0.6565984 |4555 777.9
4 | 266 |105|0.32 57.3| 3.42385 |4046.76|766.637 | 199,275 | 107.5|72.5|0.3278592 | 149.287 | 49,9874 | 4150.47 [ 596.201 | 794.4 | 65.5 | 0.36296 56.4 | 0.684576 | 4560 781.8
5 |366 |105|0.6 54.8| 6.20191 | 4092. B21.397 [274.19 |[107.9|72.1|0.617389 |205.411|68.7796|4215.98|605.611|1093.1 |64 0.698637 |50.7|1.72735 4723.51916.9
6 | 369 | 105|0.61 54.7 | 6.29%947 |4093.39 |823.006 | 276.438 | 107.9 | 72.1 | 0.627752 | 207.094 [ 69.3454 (4217.94 | 605.893| 1102 54 0.710805 |50.5|1.77102 4728.31921.1
7 | 570 | 105 ] 1.37 51.1|13.434 4189.66 |927.739 |427.018 | 108.6 | 71.4 | 1.41556 319.902 [ 107.116 | 4349.61 | 624.807 | 1702.3/| 61.7 | 1.66925 43 G.64402 5041.1 | 1208.6
8 |673.|105|1.7 49.6 | 16,3212 |4240.65|979.746 | 504.18 |108.8|71.2|1.76676 377.709 [126.472 | 4417.08 | 634.499 | 2009.9 | 60.8 | 2.11322 40.3 | 10.3753 5196.4 | 1360.9
g | 773 105|1.81 48.4 | 17.0642 |4290.89 |1029.51 | 579.096 | 109.1 | 70.9 | 1.88606 43533.832 | 145.264 | 4482.59 | 643.908 | 2308.6 | 59.9 | 2.2909 38.1 | 13.5864 5345 1510.9
10| 875:| 105 | 1.692 47.2| 15,6695 |4342.73 | 1079.67 |:655.509 | 109.3 | 70.7 | 1.76542 491.077 | 164.452 | 4549.4 | 653.506 | 2613.2 | 59.2 | 2.17612 36.2 | 15.4581 5494.9 | 1665.7
11| 975 | 105 | 2.65 46.3 | 24,2084 |4394.01 |1128.39 | 730.425 | 109.5 | 70.5 | 2.77457 547.2 183.224 | 4614.91 | 662.916| 2011.8 | 58.5 | 3.46672 34.7 | 25.1078 5640.4 | 1818.9




Directions of further development
/discussion/

. Experts’ EXFOR data corrections
. Text search in EXFOR /preparing for search of “human” phrases/

. Access to common EXFOR-NSR PDF database /collaboration with
NNDC: J.Totans; Web interface in NSR: B.Pritychenko — Action?/

. Inverse reactions in EXFOR /dealing with excited states of
products/, inverse kinematics in IBANDL Web interface
/implementation in EXFOR Web system/

. GND (XML) output from Web-ENDF
. Running GRUCON via Web /specialized interface/

. EXROR statistics by year of main publications




Thank you.

with proper acknowledgement of the IAEA and author



