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On-Line Calculations of Potential Scattering for Web

PEHIIEZ
AHEE RS A T 4 7 FRT R Y

M. KATSUMA
Meme Media Laboratory, Hokkaido University

Abstract
OLCoPS (On-line calculations of potential scattering for web) is made and opened
to the public. OLCoPS is a kind of on-line calculation programs that are used
through a Web browser. In this report, overview of OLCoPS and how to use it are
shown. A typical example for usage of this program is also shown.
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Construction of the Database System of
Astronomical Observation
- compilation and utilization of data obtained from the
observations and analyses of metal-poor stars -

00 MO (Takuma SUDA)
O00D0D00000D0000o00DoOd
Meme Media Laboratory, Hokkaido University

Abstract

The project of constructing the database of astronomical observations has started
since 2003. This project is motivated by the nuclear database mainly by the nuclear
theory group in Hokkaido University. Although there are many data center for the
observations of astronomical research in the world, it is worth giving an eye to the
field of stellar abundance analyses which have made rapid progresses in the number
of observations as well as in the accuracy. In particular, the surface element abun-
dances of metal-poor stars, which are known as ancient stars in the universe, have
revealed the anomalous feature compared with the solar ones owing to the recent
observations with the current generations of 8 m-class telescopes.

Since we have developed the search and plot system for nuclear database during
this year, we get a chance to apply this skill to the other fields. That is why we
focused on the recent progresses in the observation of stars. Differently from the data
accumulated by the experiments of nuclear reactions, no data have been taken from
the literature but from the observational device without any analyses. Therefore, it
is not easy for us to get reduced, and analized data by the authors of the papers,
while spectral and bibliographical data are available by many database systems.
Needless to say, the abundances of metal-poor stars are important to understand
the circumstance and the evolution of the early universe as well as their origin. In
our project, we focus on the properties of each star observed to date which includes
the strength of the absorption by atom, the derived model of stellar atmosphere,
the derived abundances of each element, and so on.

In this report, we review the history of the database in the field of astronomy,
the current plan and status of the project, and the future prospects of the system
produced by our project.
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abstract

This article is based upon discussions about the issues which have been raised in the Dictio-
nary Working Group (NTX-WG) of the JCPRG (the Japan Charged-Particle Nuclear Reaction
Data Group) Steering Committee in 2003. These two or three years there has been an appre-
ciable progress in both quantity and quality with JCPRG activities of NRDF (Nuclear Reaction
Data File) compilations and of transformations from NRDF to EXFOR (Nuclear Reaction Data
Exchange Format). You might as well say that we are entering a new phase of our activities.
We could point out several important factors that characterize the current progress of JCPRG
activities.

1) Development and improvement of the Web editor (HENDEL) which helps us compile the
charged particle reaction data in both NRDF and EXFOR formats simultaneously.

2) Development and updates of SyGRD of which the system reads the graphs on the figures in
the articles which appear in journals, converts their image data into numerical data, and displays

them.



3) Upkeep of the NRDF dictionaries (creation and registration of new codes, and updating vo-
cabularies) on a regular basis.

4) A regular NTX-WG meeting where we discuss current and urgent issues, such as the range of
compiling articles and journals, the guidelines on how to compile a rather complicated article,
e.g. in terms of reaction form and other NRDF coding formats, and proposals for new codes of
table headings and physical quantities.

5) We are now given a good opportunity to have human resources, i.e. COE(Center of Excel-
lence)’s Researchers and graduate students in Graduate School of Science, Hokkaido University
who are trained and skilled in both nuclear physics and information science, cooperative, and
engaged in compiling NRDF and EXFOR databases and in developing systems relevant to pur-
suing JCPRG database construction operations.

6) Those factors mentioned above enable us, at rather a steady pace, to compile new data and
to re-compile the previous compilations which are found to be inferior in their accuracy. Our

resultant compiled source codes, therefore, are considered to keep high and uniform quality.



0 o

1 0000 4

2 0000000000 5

21 00000000000000000000 . .ot 5

22 EXFOROOOOOOD ...t ot e 6

23 00000000000000000000000000 .. ... ....... 6

24 0000000000 ... o0t 6

3 00000000000000000 7

31 0000000 . .00t 7

32 OO ..o 7

33 OO .o 7

34 OO0 .ot 7

35 00000000000000 <00 > ..ot ve i 8

36 OO0 . oo o e 8

37 OO0 . oot 8

38 OOOOO0 ..ot o i 8

39 OO0 .ot o 9

310 0000000 .« o\ o i et e 10

311 NRDFO EXFORO O OO . .. oo o oo 10

4 NRDFO LEXICONOOO 10

5 00000000000000000000000 NRDFOOOOOOOO 10

51 000000 .. oot 10

52 00000000000000 . ... o0t 12

6 000000000 JCPRGOOOOO 14

61 CINDAODOOOD ..o vot e 14
62 000000D00000000000000000000O0 NRDF (000 ntx-wg

61]) o e 14

621 EXFOROOOOOOD ... oot 14

622 NEAOOODODOOOOODO . oo oot 15

63 TAEAOD JCPRGOOOOOODOOOO ... oo oo 15

631 OOOOO0O . ..ottt 15

632 00000000 . . ..ottt 15

633 000000000 .. 0ot 15

7 0000 ooooooo 15




1 0000

JCPRGOOODOOODOOUOOODOOOOODOOONRDFOOOODOOOODODOOO
O0[1)O0000000O0ONRDFOO EXFOROOOOOODOOOOOO[2IOD00D0OOOOO
ooooO0oO0oOoO0OoOoooooOoOoOoOoOoOoOooJcpPRGOOOOOOOOODOOOOOOOOO
gooooooooogooJecpRGOOOOOO0OODOOOOOODODODOOODOOOOOODOD
gbooooooooooboo

() NRDFO OO EXFOROUOUOOOUOOOOOOOOOO WebOOOOOHENDELD [3] 0
0000000000000 0000000o00oOSyGRDO4|0 00000000 OOOOOO
gobooogoooboooooboboooboooboooobogooDo
(2)00000000000000D000000000DO00O00O0O000O00O000O00O00O0
OO0ONRDFOOOOOOOOOOOOOOOOO
(3)0000000ONTX-WGOOOUOOOOOOOOOoooooooooooooooooooo
gooboobooooboboooooooooboboooboboooboobbooogoboooboog
(4) 0000000000000 O00O0O000O0ODOO0OO0DOODOCOENDOOOOOOOODOO
gboooobooboobOobooooboooobooooooobn
(5)000000000000D0000000O0000D00UO0000O00O0O0O0DOoOOOoOo
oo0opooOoJcpPRGOOOOOODOOOODOOOODOO

() 00000000000 DO0OOO0OU0DOO0O0COO0O0UDO0OUOOOUOOODODOOOD
ooooon
(OoO00oO000O00O0O00O0O00O00D0OU000DO0O0O0OO0DO0OO0DDOO0ODOUODOOOO
gboooooboooooo

(8) JCPRGOOO NRDFOOO EXFORUODOOOODOOUODOOOOOUODOOOOOOOO
obooooboooooboobooooboboooobooobooon
(9)JCPRGUOUOOODOUOOODOUODOOUOUODOOUODOOODOOUODO JCPRG
goooooOo0oOoOoOooJCcpPRGUOOOOOOOOOODOOOEXFOROOOOOOOOODOO
gbooooboooobooboooogon

000000000000000 JCPRGOOOOOO0OO0OOO00O0O000000000000
00000000000000000000000000000000000000000

O

() 0000000000000000000000000000
(2)000000000000000000000

(3) NADFOOOODOOOOOOO0OO0000000000000000000000000000
00000000000000000000000000000000000000000000
0000D0000000000000000000 Lexicon 000

(4) NRDF O EXFORO OO O
(5)00000000000000000000000000000

(6) NRDFOODOODOOOO

(700000000000

(8) IAEAD O EXFORODODOOOOODOOODO



oo00oO0ooooOooooooNTX-WGOOOoOoooooooooooooooooooooo
gbooobooboooooooboooboobooOoobooobboobooooobooobobooooboong
gooooboooobooobboooboboobobooooboobobooooboooboobooooooboo
goooobooooboooobooboooobOo NRDFOOOODOODOOODOODOOO
00 0O0O0O00000O0OO00DODO®OO0OODO0O0OOO0OO0DDOOOO0DOOOODOD®BOOOO
NRDF O Lexicon 0003 0000000000 O00O0OCODOOOOO0OO0OOO0OOCODO NRDF
go0ooOo00ooO®OOOO0ODOOO000OOO00DOOo0o0oOOOO00oDOOoOODD JCPRG
oo0o0obooo0oboosO0o0ooOO0o0ooon

2 OOoOoobooobogd

21 ODogogobobobooooboboboooooboboon

00oooo
OOONRDFOOOOOOOOO0DOO000000O0D0O00000000D0O0000000000
0 [5]0

opoooog
gboooobooooobobooobody boooboooobooboooo

gobobooooooboo
gboobooboooboobobooooboooooa

obooooooooon
goooooobooobooogboooooooooooogooobooobooooobobobooog
gbboooboobooboobooooooboooooboooooooobooooooboooboooobooag
gboboooboobooooobooooboooobOoboooobobooooboOobooon

gbooooooooooooo
gbobobooooooboooooooboobobOobobooobooooobobobOona
gbocooOobooooobooobOobooobOoboomoooobooboooobooobooooOoooo
gboooobooooooooboooboobboobooobooobbooboboooooboooobooo
0000ooooo0o0oooooooooooJCPRGOOOOODOOODODODODOOOODODOO
goooOoOoOoO0OoooOoOoOOOO0O0OOOoOoOoOoOOOOOOOoOJCcPRGOOOOOOODO
oboooobooooooono

1) Physical Review C

2) Physical Review Letters

3) Nuclear Physics A

4) Physics Letters B

5) The European Physical Journal A
)

(
(
(
(
(
(

6) Nuclear Science and Technology



(7) Journal of Physics G: Nuclear and Particle Physics
(8) Nuclear Instruments and Methods in Physics Research A
(9) Nuclear Instruments and Methods in Physics Research B

O00000000000D0OOproceedings1 000000000000 DOOOODOOODO
gbooooog

2.2 EXFORUOOODOOOO

JCPRGOOOOODOOOOOOOODOOOOOOODODOEXFOROODOOOODDODOO
gbooooooo

23 0ODOO00OOO0OOO0ObOOO0bOO0bOoO0bOo0OboOo0oDo

go0ooo0oooooOooooOooobooOooD EXrOROOOOOOODOOODOOOO
goooooooooooooooo0oOoooooooogooooooooOoJCcPRGODOOO
oooO0O00O0OdOoEXFOROOOOOOOOOOOOOOOOOOOOOOOOOOOOBOOO
gbboooobooboooooobooboboobooboooboooooboooboooooboooobooog
O0000O0O0ODEXFORODODODOOOOOOOOOOODDOOOODOOOOOOODOOODD
gobooboob0ooboobooooobooobO0obOo NRDFOOOODOOOODOOOODOO
0o0o00oooooooooo0o0oO0o0ooooooooOoOoOO0000O00o0n0 EXFOROO
OO0 NRDFOOOUOONRDFOOOOOOOOOOOOUOOOOOOOOOLN)OOOOOO
00000002)00000000000000ooo00o0oUoooOoUoUoooooUoo
gbooooboooboooo

24 0O000O0O0OOOO

EXFOROOOOOOOOOO0OO0O00O0JCPRGOOOOOOO0O0O0O0O0O0O00 JCPRGOO
0000000000000 O0000000O000o0O0O00000b0000000000000O0
oooooooooooooooOoOoOo0oOooooOoooooO JepPRGOOOOOOOOOOOBODO
gboobooobobooobbooobboooooobooooboooboooooooboOooboooboog
O000000JCPRGOOOOOOOO0OO0O0O0O0O0 NRDFOOOO EXFOROOOOOOODO
000O0O0oO0o000000o00000000000000000 EXFOROOOOOOOOO
0 O O NRDC(Nuclear Reaction Data Center Network) 0 00 0000000000000 O00
000 JCPRGOODOOOO0OOODOOOOOOODOO EXFOROODOOODOOODOOOO
o0o0oo0OOo0OO0o0oO0Ob0OO0Ob0OO0OOO0ObOO0OOO0OOOOO0OOO0OOODOOOO0OOODOODOOOODO
00o00o0oO0ooO0ooO0oo0o0o0o0o00O00O0O0o0O0O00000O00O0O0n0JCPRGO
gbooooboooo



3 dubbobuooooobbuoodad

ggbgbobobooobogboobuooboboboboboboobooboobooobodyd

3.1 OOogoooo

00 00000000
000000000000000000 (Landolt-Boernstein 010 00)00000000000
00 (ntx-wg 128) 00)0000000000000000 IAEADOOOOOOOOOOOO
00000000000000000000000000000

REF=(A-INS’3" LANDOLT’4’);

VLP=(1990(1991)35'3" X (1994)X’4’);

b obooooobooooboooooboaon
gboocoooboooocooobooooooboboooooboobooboboooobobooboooo
0000000000 0000 (ntx-wg 102) 00)O

3.2 00

00 0000000000
00000000000000000000000000000000000000000000
0oooo
0D1797000
-4Be000000D0000000D0DNO0000O0DNON00O0NONDNO000NONN00O0
P(14BE,N,P,12BE)N (D1797)

3.3 00O

ubobooboobOoboooobobobooboobooooobooon
-000o0Do0o00oDoOoOooD SelidbdoOo
-0000000000000000g0 Self Supporting 0000

3.4 00U

gooooooboooooob oboood
goooobool1doodouooo200dobobooouoooooobooooboouo
000000 (PRJFS) 0000000000 ODO0OOOO0OUOOOODOOUOOOOOOUDOO
ooD179roOad
000000000000 B¥o+°Be0 000000000000 000DOOOOO00 ¥BeD

oodo20000000o00

ACC=(CYC’12’,PRJFS’13);

/* 712’ Primary beam of 100 AMeV 180 on a 1110 mg/cm™**2 thic 9Be target */

/* 13’ Secondary beam of 14Be selected by the RIKEN Projectile Fragment Separator



(RIPS) [T.Kubo et al., Nucl. Instrum. Methods B70(1992)309]. */
INST-ACC=(2JPNIPC’12’ 2JPNIPC’13’);

3.5 Uuuogobbobuooobobobd <od >

b boobooboboooboboobdobd<bo >0000b0boboobooboobogan
-MAGOOOOOOOOOOO+7000000000Mm-000000
oboooboboooooboooon
000 MAGHPLST-SCT-MWDC -> MAG+PLST-SCT+MWDC
MAG+PLST-SCT-MWPC -> MAG+PLST-SCT+MWPC
MAG+PLST-SCT-X -> MAG+PLST-SCT+X
MAGHPLST-TOF -> MAG+PLST+TOF

00 00000000000 000000000 ([ntx-wg 133]) <00 >
-gbooobooobooobooboooboooboooobooboobooooooboobooboon
O00TOF0OOO0OO0OO0|M 00000000000 OO0O0UOOOU0OOOODUOoOOn
Oo0o0ooOOooO00ooooO0oooo0ooooO00oooOoOoOoDoOoOOoDn CONTR-
TLSCP[Counter Telescope] 00000 000000000000 O0OOOOOOOO
gobooobooooobooooooboobobooobooboooobooboobooooooon
gboooboooobooboooobobooobooboooooboobooooaoon

b obooobooboboooooboob <00 >
-gbobooobooobooboooooooooooobooboobooooooOoooOoobooon
ooooboooobooboooooboooboobooon

3.6 00U
g0 oboobooboobooooobooo
-gboboobooboboooooboooboobobooooboon

00 00000000000000000000 (D1634) 0000 NRDFOOOOOOOOOO
OO0OEXFOROOODOOOOOO

3.7 OO0

00 0000000000000 00000oO00mooog /MeV/sr/Particled O

3.8 UuUooon
g gobobooobooboobd

l.000000oooooo
Symmetrical error 0 O O 0.00E+00 — > +—0.00E+00



Unsymmetrical error 0 O 0O 0.00E+00 — > +0.00E4-00—0.00E+4-00

2.0000000000000000
00o0o0oOobD0oO0o0oOobDOoDb HENDELODOODOODODO
gbooooboooboobobooooon
- XXXXXXX, 27277777, NEGLIGIBLE, UNKNOWN, X O

ugb booobooooboooo

1.0000
(1) D00000000000000000000000
x 1.000E+00 1.000E400 +—1.000E+00 (AB Type)

1.000E+00 1.100E+00 (B Type)
1.000E+00 1.200E+00 +—1.000E+00 (AB Type)

o 1.000E+00 1.000E+00 +—1.000E400 (AB Type)
1.000E+00 1.100E4+00 +—NEGLIGIBLE (AB Type)
1.000E+00 1.200E400 +—1.000E+00 (AB Type)

2.0000
() D000U0oOo0oOooooOoUoo
XXXXXXX (Too small value) -> NEGLIGIBLE
7777777 (Too large value) -> UNKNOWN

(2) 0000000000000 0OC0OO00O oODoOoOUoo
x 1.000E+00 1.100E4-00 +—0.000E+00
o 1.000E+00 1.100E+00 +—-NEGLIGIBLE

(3) 0000000000000 00000O UNKNOWNOOOOO
o 1.000E+00 1.100E+00 +—-UNKNOWN

(4)000000000000000O000CODO0O0OUO00UDODOO0O0OD +-X0OOOoo
x 1.000E+00 1.000E4-00 +—1.000E+00

1.000E+00 1.100E4-00

1.000E+00 1.200E+00 +-1.000E+00

o 1.000E+00 1.000E+400 +—1.000E+00
1.000E+00 1.100E4-00 +-X
1.000E+00 1.200E+00 +-—1.000E+-00

3.9 000

gboubooboobbooboboobogboubooboobobooouuboubooobooooa



3.10 ODOOoogn

U0 oboboboooO0obo0o0obO0obOoUOONRDFOODODOOOODOO
-gbdbooboobobooobobooobooboobooboobooobobooboboOoon
ooooooo

3.11 NRDFUO EXFOROODOO

OO0EXFOR 0DOO0 NOSUBENTOOOOO NRDFOOOOOOOOO0O0O
-NRDF 0000000000000 0O000000000000000000000000
OONRDFOOOOODOO000O0O0DODOO0OO0
0000000000 1700000000000000
¥¥BIB,1[20 O 0 ¥¥BIB,1[16,18[20 0 0 0 O
0000 17000000000 (EXP,17) 000000 (DATA,17)000000000000

4 NRDFUO LEXICONDOODO

OO0O00JCPRGOODODOODODOOMLexiconD OO ODODOOODODOOONRDFOOOODO
goooooboobobodooooodddooooobbDoooo0oUUouo o
00000 LexiconD OO OOOOODOOOOOOOODODOODOODOOOODOOOOOOOO
oo oboboobboboboboboboboo0ooomobbooo
godoboooboooboboooooobobooooooboooDboobooooooooo
gooooooboobobbobooobooooobooobobbbbboooobobd0dgUdooo
0000000000000 00dLexicond OOLEXICON FORNRDFOOODOOOODOOO
000000000000 M Polarizationd Vector Analyzing PowerO Polarization (Spin)
Correlation Parameter0d] Polarization (Spin) Transfer Parameter D00 0000000000
J00000D00D00D0ODOOReaction Typel DO HeadingD OO ODODODDODODOOODOOOO
oo

5 UU000U0bbbOooUubbboooobobobd NRDFOO
goooon

5.1 OOooooo

00ooooooooooo0oO0ooooooooogooooooooooooooooooo
000oooooooooooooooooo0o0oooooooooooooooooooon
000000000000 Polarization transfer D;; 00 00 0O O O Thick target multiplicity O
0000oooOooooooooo-MAXO-MINOODOOOODOOOOO

0000000000000D00O000000oooooO NRDFO EXFOROOOOOOOOO
O0000ODEXFOROOOOOODOODOOO NRDFOOODOOOOODOODOOODOODOOO
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gboooobooobooboobooooboobooooboooobobooboOoboooon

e JO0IOO0ODOOODOODOOLOOODODLOOODOO <OO >

NRDFOOOOOOO (VO 20)000 TOF, EDE, ACTV, ACCMLO OO 0OOOO0DOOOOO
0000000000000 0oo0o0o00U0 NRDFODDDODOOOODODODODODOOOOO
OOO0ODET-SYSOOOOO00DOO0OOO0O0O00D0OOEXFOROODODOOOOODDODOOO
0O Dict.22 (Detector) 0 0 0O 0 0O O ODict.21 (Method) 0 00000 00O O UDETECTOR,
METHODO O OOODOODODOOOO0ODO0OO00O00O00O0 NRDFOO METHODOOODOOO
roooooooooooooOOOOO0o0oooooooooDOOObOOOoOoOooooooooD
oooooooooo0o0ooooooOoboOo0o0ooooDOooO0o00oo0gg EXFORO
oo obobobobbobbbbbbbboboboboo
0000000 NRDFODOODODOOOOODODOODODODDODODODOOOOODOOOO0

e JO00OOODOOODOOO <OO >
gboboobooboboobgcentr-TLSCPUODOOOOOOOO0DOODOOODOOOOON
ooooO0O0O0O000OoO0OooooOoOOOOOC0OO0O E-AE0DODOOOOOOODODOO
O000000000000DODET-SYS=(CNTR-TLSCP,SI,SI,EDE) DO OOOODOO
obooobOoboooboooobooobobobooboooooooobooooboooooooog
00000ooooooooooooo000nD EXFOROOOOO TELESOOOOOOO
00000000000 (TELES,DETL1,DET2) DOOODOOOODOO

000000 DO0OReaction Type, Physical Quantity, Detector, Heading 0 0O O NRDF O EXFOR
0000000000000 o00oo00oDooooo0oOo0ooDoooDoooooooDoon
000000DO0O0000o0o00ooO0o0oo0o0 EXFOROODOOOOOOOODOOOOODOO
ooo

0000000O00bOO00bOO00bOO00ooOoOdOoobOoOoooDooOoooogon D04
02004040 300000000000000000000D0O0 DATE=2004-04-300 00000
000oo0o0oOoooO0ooo0vVo 10 (0oo00)020(00000)000000OEXFORDO
00 Dict.30 Dict.bO070000000000O0O0O0OOOOODOODODODODODODODOO
00000 NRDFOOOOOOOOUOUOOOODEXFORO TRANSOOOOOOOOOO)OO
0000000000000 EXFORUOO TRANS.9084(20040 20)00000Excel 00O
NRDFODOO EXFOROOOOODOODODOOOO NRDFODODODOODOOOOOOOOOOOO
00000O0DO0O00OO0DO0O0OC NRDFOODOODOOOOODOOOEXFOROOODOODOO
0000000 SOURCE=EXFOR; 0O 00O OD0OODOOODOODOOODODOOOOOO

0000000000000 00000o0oo0oooooooOooOoD boXXOOoO bOO
ooooo

e D9001:20020 100 21000
e D9002:20030 50 9000

e D9003:20030 70O 17000
e D9004:20040 40 30000

goooooboooobooobooooboobboooobooobboobobooboooboboooDboo
gbooboobooboobooobooooboobooboooobooobooboooboobooog
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5.2 ODUOoOooboObOooooobo

ogo ogo goo og DODO od

ANTIN Anti-neutron \WY% oo ANTIP OO

INCASC Intranuclear cascade model \WY% oo | D1765

LNGTD Longitudinal W g0 | D1780

MCPLT Microchannel plate \WY% 00 | D1662 | EXFOR: MCPLT

MOST Most \WY% oo | D1837

PNA pnA (particle nA) W 00 | D1814

PPAC PPAC: Parallel plate avalanche counter W% oo | Di1814

PPS PPS (particle per second) W oo | D1780

PRBLE Probable W 00 | D1837

SWPC SWPC: Single-wire proportional counter \W% oo | D1649

TRNSV Transverse \WY% oo | D1780

TTY Thick target yield \WY% oo

UCI micro Curie \WY% RN

TRNSF-MOM Transferred momentum F ‘ oo | D1751 ‘ voooo

2JPNAIS National Inst. of Advanced Industrial V-1 oo EXFOR: CP-E/035
Sci. and Tech. (AIST), Tsukuba

2JPNJSR Japan Synchrotron Radiation Res. Instit. | V-1 oo EXFOR: CP-E/035
(JASRI), Hyogo

2JPNTMU Tokyo Metropolitan Univ. V-1 ood EXFOR: CP-E/026

FBS/S Few Body Systems, Supplement V-2 00 | D1784 | EXFOR: CP-E/036

RI Radioisotopes V-2 00 | D1868 | EXFOR: CP-E/036

ACCML Accumulation method V-5 ood

HPGE Hyperpure germanium detector V-5 oo | Di1829

MAG+CRNKOV+TOF Magnet+Cerenkov counter+ToF V-5 oo | D1789

MAG+SBD Magnet+Silicon surface barrier detector V-5 oo | D1303

MAG+SCT+TOF+MWPC Magnet+Scintillator+ToF+MWPC V-5 00 | D1840

MCPLT Microchannel plate V-5 00 | D1662 | EXFOR: MCPLT

PPAC PPAC: Parallel plate avalanche counter V-5 oo | Dig8i4

PS-SSD Position sensitive solid state detector V-5 oo | D1775

SWPC SWPC: Single-wire proportional counter V-5 00 | D1649

INCASC Intranuclear cascade model V-6 og | D1765

FISSN-YLD Fission yield V-7 oo D1851

MOST-PRBLE-CHRG Most probable charge V-7 o0 | D1837

RESN-STRGTH Resonance strength V-7 oo | D1691

TRNSN-PRBTY Transition probability V-7 oo | D1795

TTY Thick target yield V-7 og

SI.02 Si02 V-8.3,15 | OO D1615

ANTIN Anti-neutron V-13 oo ANTIP OO

XRAY X ray V-13 00 | D1887 | EXFOR: XR

1/SR/PARTCL 1/sr/inc.particle V-14 OO0 | D1858

1/SR/MEV/PARTCL 1/sr/MeV /inc.particle V-14 oo

1/SR/MEV/UCOULOMB | 1/sr/MeV /u-Coulomb V-14 OO0 | D1808

PNA pnA (particle nA) V-14 o0 | D1814

PPS PPS (particle per second) V-14 o0 | D1780

UB/SR*%2/MEV ub/sr**2/MeV V-14 00 | D1819

UB/SR**2/MEV**2 ub/sr**2/MeV**2 V-14 OO0 | D1819

UCI/UA/HOUR u-Curie/uA /hour V-14 oo

12




A-MAX Mass number (upper limit) H | OO | D1813
A-MIN Mass number (lower limit) H | OO | D1813
COS-MAX Cosine in lab. system (upper limit) H | OO | D1645
COS-MIN Cosine in lab. system (lower limit) H | OO | D1645
DELTA-AVER-KIN-ENGY Error in Average kinetic energy H | OO | D1662
DELTA-BE-L Error in B(E labda) H | OO | D1795
DELTA-BM-L Error in B(M labda) H| OO
DELTA-DLL Error in Polarization transfer parameter D(L’L) H | OO | D1801
DELTA-DLS Error in Polarization transfer parameter D(L’S) H | OO | Digol
DELTA-DNN Error in Polarization transfer parameter D(N'N) | H | OO | D1768
DELTA-DN/DOMEGA Error in dN/dOmega H | OO | D1858
DELTA-DN/DOMEGA/DE Error in dN/dOmega/dE H | OO | D1858
DELTA-DSL Error in Polarization transfer parameter D(S’L) H | OO | Di8o1l
DELTA-DSS Error in Polarization transfer parameter D(S’S) H | OO | Di8o1l
DELTA-LEG Error in Legendre coefficient H | OO | D1618
DELTA-MAG-MMT Error in Magnetic moment H | OO | D1684
DELTA-MOST-PRBLE-CHRG | Error in Most probable charge H | OO | D1837
DELTA-MOTT-RATIO Error in Cross section ratio to Mott cross section | H | OO | D1613
DELTA-RESN-STRGTH Error in Resonance strength H | OO | D1691
DELTA-DSIGMA/DPL Error in dsigma/dp(longitudinal) H | OO | D1780
DELTA-TOT-KIN-ENGY Error in Total kinetic energy H | OO | D1659
DELTA-TTY Error in Thick target yield H | OO
DLL Polarization transfer parameter D(L’L) H | OO | D1801
DLS Polarization transfer parameter D(L’S) H | OO | D180l
DNN Polarization transfer parameter D(N’N) H | OO | D1768
DN/DOMEGA dN/dOmega H | OO | D1858
DN/DOMEGA/DE dN/dOmega/dE H | OO | D1858
DSIGMA/DPL dsigma/dp(longitudinal) H | OO | D1780
DSL Polarization transfer parameter D(S’L) H | OO | D180l
DSS Polarization transfer parameter D(S’S) H | OO | Di8o1l
ENGY-EMT-CM-MAX Energy of emitted particle in c.m. system H | OO | D1321
(upper limit)
ENGY-EMT-CM-MIN Energy of emitted particle in c.m. system H | OO | D1321
(lower limit)
ENGY-EMT-LAB-MAX Energy of emitted particle in lab. system H | OO | D1810
(upper limit)
ENGY-EMT-LAB-MIN Energy of emitted particle in lab. system H | OO | D1810
(lower limit)
EXC-ENGY-INTRM-MAX Excitation energy of intermediate nucleus H | OO | D1813
(upper limit)
EXC-ENGY-INTRM-MIN Excitation energy of intermediate nucleus H | OO | D1813
(lower limit)
EXC-ENGY-MAX Excitation energy (upper limit) H| OO | D815
EXC-ENGY-MIN Excitation energy (lower limit) H | OO | D815
INC-MOM-LAB Incident momentum in lab. system H | OO | D1634
ISOMER Isomer H | OO oooogoooo
MLTPOL Mutipole H | OO | D180 | vOOODO
MOST-PRBLE-CHRG Most probable charge H | OO | D1837
RESN-STRGTH Resonance strength H | OO | D1691
THK-TGT Thickness of target H | OO | D184 | FOOOO
TRNSF-SPIN Transferred spin H | OO
TTY Thick target yield H | OO
XSECTN-MAX Cross section (upper limit) H| OO | D1887
Z Atomic number H | OO | Dle62 | wDODOOO
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2JPNSUT Tokyo Univ. of Science V-1 00 | D1v91 | DOOO0OCP-E/022
PLST-SCT PS: Plastic scintillator V-5 g0 | Digol | ODOOODO
SBD Silicon surface barrier detector | V-5 oo goooo
DWBA DWIA: Distorted wave Born V-6 ood ooood

approximation
DWIA DWIA: Distorted wave impulse | V-6 (RN gooog

approximation
MOM-DSTRN Momentum distribution V-7 o0 | D1780 | ODODO
VYNS VYNS film V-84 | OO | D10o04 | OOODOOOO
CMPD-PROC Compound nuclear process V-3 oo
MB/SR/SR mb/sr/sr V-14 | 00O MB/SR¥*2 0 0 O
MB/SR/SR/MEV | mb/sr/sr/MeV V-14 | OO MB/SR+*2/MEV 00 O [
DELTA-DSIGMA | Error in d2sigma/dOmega2 H oo DELTA-DSIGMA/DOMEGA/DOMEGA

ood

DSIGMA d2sigma/dOmega?2 H oo DSIGMA/DOMEGA/DOMEGA O O O
EMT-ENGY Energy of emitted particle H oo ENGY-EMT O O O
ISOMR Isomer \WY% oo oooaod
CMP-NUCL-PROC | Compound nuclear process V-3 oo gooo
BUBBLEC Bubble chamber V-5 0d BUBBLCO OO OD17330 0000
RESNS-STRGTH Resonance strength V-7 oad WOORESNODODODO
RESNS-STRGTH Resonance strength H oo WOORESNODODOODO

6 UJ00O0ODOOOOoOoJCPRGOUOOOO

oo0ooOoOoOO0000ooooOoO0o0ooooogooo JCcpPRGOOOOOOOOOOOOOOO

6.1 CINDAOOODOO

00200200 NRDCOOOOOOOOO JCPRGUOOOOOOOOOOOOOOOOOQOOOO
O0C0OOCO CINDAOOOOOOOOUOOOOOOOOO 200300 NRDCOOO JCPRGOO
000000 NEAOOOOOOOOOOOO

0020040000 NEAOODOOODOOOOOOOOODOOOOOOOOO JPJ,NST, PTP, JNRS
040000000000DCO0ODOODOOOODOOOOOOJCPRGOOOOODOOO
goooboooobobooooobooogooboo

000000000000 00O0O0000000 CINDAOOOOOOOOOOCINDAODOOO
ooooooboooog

6.2 0000O0O0OO0O0OO0OO0OOOOOODODOOOOOOOOO0OO NRDF (OD0OO
[ntx-wg 61])

6.2.1 EXFOR ODOOOOOO

O0000000o0DO EXFOROODOOOOOOOOODDOODOODODODOOD NRDF O
0000000 (00ooO0oO00oooUooooO)ooooooo
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6.2.2 NEADOOOOODOOOOO

NRDFOOOOOOO CAJaDOOOOOOO0O0ODOO0OO00OO CAJaDOOOOOOOONEA
gO000CocO0O0O0NRDFODOOOODOOOOODOO JCPRGOODOOOO

6.3 TAEADOO JCPRGOUODOOOOOOODOO

O0OOUOIAEAOUOOOO (NDS)DOOOOOODOOOOODODOOO0OOOOoOoooooOod
gbooooooboooooooobooobbooboboooooooooboooboooooooobooo
gbobobobobooo0oooobOobDOobOOONRDFOOOOOOOOODODODOOOOO
OO0 NRDFOOOOODODOOOODOOOODODO

6.3.1 0OUOO0OO0Od4dn

0000000000 IAEAOOQOOOQOOOOOOOOOOCO0O0DOOO0 900000 JCPRG
gbooooboobooooobooboooobooboobooboooobooboboooooboon

6.3.2 DO0O0OOOOO

00O0000oooooooIARAO00OOOOOOOOOOOOOOCOOOOOs00000O
JCPRGOODOOOOODOOOOOOOOODOOODOOOODOOOODOODOOODOOOO

6.3.3 0OOOOOOOOO

0000000 (00 Activation) 00000000000
-000 31 0b00b0oboobo0oboob0 1200000000000 OODO0n

Yy Uil —uuoobild—-—

O00000mMO00O00OoONTX-WGMO 2003000000000000000000BO
gboooboooboooooooobooobooboobooOobooboOoooboboooooboooobooo
gooooooooo0oOoooooooOoooooooDoobooooooJcpRGOOOOODOOO
gooooooOOo l1oo0obooobooboobooooogoooooooOooobooooboOoDooog
gbobogooboooboobooboboooboboooooooboooooooooobooooob o
oo JCpRGOOOOOODOOOOODOOOOODOOOOOOODODOOOODODOOOD

()0000000000000000000000000000

() 000000000000000000000

(3) NRDFOOOOOOODOO000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000000 Lexicon D00

(4) NRDF 0 EXFOR OO0 O
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5
6
7
8

gboboobobooobooboooobooooobobooboooobooon
NRDFOOOODOOO
oooooobooooo

(
(
(
(8) IAEADD EXFOROODODODOOD

)
)
)
)

goboooboboool1bobooooobooooobboooobooooooooooooboon
goooobooooooobbooobobooobooobobooooooboooobooboo0oooboo
000000ooooo0o00oooo0oooDoooo0o0ooO NRDEFO LEXICONDODOODO
gboooboooboooboobooobooooobooobooobooboooooooooog
gboobooobooooooooboooboobooOoooobooobboobOoooooboooboboOoobooboOoonoog
EXFOROOOOOOOOODOOOOODOOOOODOOOODOOOOODODOOODOO
gbooooboooboobooooobooobooobooooooboooooooboOooboooboag
gboooboooboboooooobooboobooooOoobooobooboooOoooobooog
oboboooboooboobOobooobooboboooboOobooobooboooobooboooono

0

gbogoooooobobobbobobooobobobobobobobonoooooobobobo
0000000000000 (0000000000000 00O0)0D000D00oUoOoooo
0000000000000 00EXFOROOOONRDFOOOOOOOOOODOODOOOCOO
000000000000000 (000000000000 0)00MNRDF O EXFOR OO
gooooooobobobbobobooobobobobobobooooooooobobo
gbooooboboooooboboooboboooobobooooboOobooobooo
O00000O000000D0O0OCONRDFOOOOOOOO EXFOROODOOOOOODDOO
ggboobooboobooboobooboobbobbooboobuoobooboaboa
gooboooooooooboboboboboboboboboooooooobooobobobo
gboooobobooooobooo

gooo

(1]00 00000 0O 0000000000000 0OOONRDFOOOOOO M Nuclear
Reaction Data File 0 10 [19830 120]0.0O

U000 000000000 0Db0b0O00OO0NRDFOODOOD O Nuclear Reaction Data File
020 (19870 3000000000000 0O0DO0O0O0O0O 9719980 30]0p. 41.0

[2] V. McLane. "EXFOR Systems Manual” JAEA-NDS-207 Rev.2001/04(BNL-NCS-63330
Rev.April 2001). O

[3]00 O0OODCOUO0OODOOOPHENDEL’DOO0U0O0DDO0O0OO0OO0DO0DMOOO0OODOOoOOO
000000000 150 [20020 30]0p.12.

4|00 0000000000000 OO0O0O0OOOO0OSYyGRDOOOOOOOOOOOOOOO
000000000 mOo00o0o0oD0o00o0o0o0ooO0oo0n 150 (20020 30]0 p.50.
|00 0000 000000 D00D00000D0O0000O0UDO0D0O0DOD0OULO0OOO0oDOO
00000000000 O0U000U0o0O00oo0ooUooOO 9119920 30]0p.15.
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20030 00 JCPRGUOOOODODODO EXFORO O OO

EXFOR Files Transmitted by JCPRG in 2003

gobbooodobbbuoooob
gob oogd
gobbobogobobboooobooo
gob oudd

Nuclear Data Centre, Japan Atomic Energy Research Institute
OTUKA Naohiko

Graduate School of Science, Hokkaido University
KAT o Kiyoshi

Abstract
Status of EXFOR file transmission is reviewed. From May 2003 to April 2004, 4 trans files (E023,
E024, E025, E026) are finalized and 2 trans files (E027, E028) are submitted. In this report we
summarize the contents of these files and some related remarks.

1 0O0Odd

0000000000000 00O0000O00oDOoooO NRDCO)UOOOODOOODOOOODOOOOOO
oo00o0000OO0O00OEXFOROOODOOOOODOOOOOOOODOOOOODODOOODOOOOOOO
000000040000 (E023,E024,E025,E026) D0 0000000000 20000 (E027,E02811 0
gboooooboobooboboooobooooobooooDbooo

2 JU0bOboooboooo

gOo0Dz20020 50020040 4000000000000000 100000000 DOOOODOOO
goooogooooOo0oDoo 30o00ooo@ooooogooooooo0oobooooooooooodg
2000 730 00000000O0O0O0O0O0000O00OOO

e JOODO NRDFO EXFORUODODODDO DleoOD OO DO OOOOOODOODOOD

e CHEXO HENDELOOODOOO EXFOROOODOOOOODOOOOODOOOOO

e JO00OODOODOODOODOODOLDOODODLOOODODOODOO
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Abstract
We report on 2003 Nuclear Reaction Data Centres Technical Meeting in June 2003 at IAEA. In
this meeting, technical items of EXFOR and CINDA were discussed. CINDA entries for Charged-
Particle Nuclear Reaction Data (CPND) are planed to be initiated since January of 2004, and JCPRG
will be the responsible centre for CPND. Some technical items which JCPRG concerned were dis-
cussed and our arguments were accepted for the most part.

IAEA0O0DOOO0O0O0OO0O0ODOOO0O0OOO00O0OO0Odd (Technical Meeting on Corrdination of the Net-
work of Nuclear Reaction Data Centreés)(120030 60 1700190000000000 IAEADDODO
jo00o0o0o0oDoOoooO0dOo0D000D0O0DO0dO0DU0O00DOO0DUO0O0DOOOoDOOoOoOoODOOoDOO/0
0(@DO)0000 Q)DOD0D0O0DO0 (H)OO0O0 (20000 (300000 (1)J OECD-NEA(LD IAEA-NDS(5)
000000000 JCPRGUOODODODODOOOOOODDOOOOODDOOOODDDOOIAEA-NDS O
ALNicholsOOOOUOOODOOOOODODOOOO0ODOODOOO0ODOOOOO0OOO0O0OOO IAEA-NDS O O.Schwerer
0000000000 000D000000 INDC(NDS)-4460 00 IAEADODDOUODODODOODOODOO
(http://www-nds.iaea.org/reports/indc-nds-446.pdf )a

00 (170)00000000000000O000DOO0JCPRGIOOODOO (Progress Reporf) 00000
0000000000000 00D00O0O00 200100000000 "Production of Nuclear Experimental DATA
in2001" 0000000000000 0000DOO00000DOOO0O0000O00D0DO0O0oOOODOOd
goboobooboubooboubobboobobbooboobobbouboubobboobooo
000 199800000 EXFOROODOUODOOOOODOOOODOOOOOJCPRGED Phys.Rev.Lettd Phys.Lett.B
0000000000000 0OD0O0DO0O00000000DO0DOdODOEXFOROOODODODODOOOOODOO
00000000 oo00odoooD 1000000000000 000oOo0oooO0dn V.McLaned OO OOd
O0oooooooooooovZerkkinOOOOOOOODODODOOOOOOOOOoOoooooOoOoooOoOogg

00 (1v0)00000 (80)0UdDO CINDAODDOODODOODOOOOODOOOODOODODOODOOOOO
CINDA OO (CINDA200) DO OOO0DOO0ODOO0DO00O0O0ODOODODOOOO0O000000O0O0ODDOOJCPRG]
O000000000ooo0oooooOoooboOooonO NEA-DBOOOOODOOOOOODOOOOD400000
000000000000 00000000DO0DO000D00D00000O 1000 JCPRGIODO CINDADOO
00000000000 000DOO0OCINDADOODODOODODOODO McLaneDODOOOOOOOOGOd
0000000000000 EXFORODOODOODOODOOOODODODOODODOO0ODODOO0ODOOO0O CINDA OO
NSROODOODOOOODODOOOOONSROOODOODOOODOOOODODOODOOODOOO0oooooon
0000000000000 O000 NSRO CINDAOODOOOODODODODOOODODOOODOOOODOOd



000o0o0oo00ooo0oooooooooooooOOC0OCODOOOO0OONSRODODOOOODODODOOO
o0o000 ENSDFOOOOODOOOOOOOOO0DOODOO0OOOOO0OODOO0OOODDOOOODODOOO
oboooomm

00 (180)000 EXFORODDODDOODODOODODOODODOODOD 1000000000000000000OJCPRG
gboooooao

5.2 Fundamental particles in dict.27 (WP2003-10)
5.5 Total spin transfer (WP2003-13)

5.6 New coding for REACTION SF7 (WP2003-14)
5.7 Longitudinal momentum WP2003-15)

0 4000 00 "Fundamental particles indict.2z'0 00 0000000000000 DOOO0O0OODOQOZ-SA
ggoobobooooboobbooooobboodoboooobbbooUb b bbb oUL O
00000000000 00000 McLaneDOOOOOOODOOODOOOODOOOJCPREOOOOOOO
00000000000 00O0000O0U00OD0O0U0O0OZU0 ADDOUOODOOUOOOUOOOUOOOOOOO
00000 JCPRGIUIOOODUIOOODUOOUDOOUOOODOOOotalspintransferl 00000000
J0o00o00o0o0o0o0oo0oOoDoo0DooDOoooooDo CP-MemoD OOODODOODOODOODODOO
0000000000 oO0o0O000oooOO0oOo0ooOoOoOoJCPREGOOOOOOOOOOODOOOOODOOO
000000000000 400000000000 DOO0OUDDOOOO

000 (190)0000000ooooOoO0ODOIAEA-NDS O V.ZerkinO O O "EXFOR/CINDA-relational™ O
NEA-DBO MKelet OO OJANIS'"OC 00 O00DO0OO0O0OOOODOOO0OOOOODOOODOO CcOoOoOooOoOd
0000o00oOo0o0oo0o0o00o0o00Oo0O00OoO00DOO0OU0ODO0O0DODOOODOOOOOoOO ecbO
IAEAO NEAOOOOUOUOOOOUOOOUOUOIAERAOOUOODOOOOOOOUOOOOOOOOoooooo

0000000000000 0O00DO000O0O000DO00O00DO00bO0O00D0OO00O0O NNDCODOOODO
000000000000 S50000060000000000000000 ND20040 90 2600100 1
OO0 SantaFé) 0 0000000000000 OOOOOOOOOOOOOO

0 0O 00 ”"New and revised entries” (WP2003-9)0 0 0 00000000 EODODOODO 20030000000
ooooooooooooooo ACDEFROTYIOOCOOODOD (DO OUODOOOO CAJabOOOO
0000000000000 0O000O0O00O0O0O0OooO0OO CAJaDOOOOO)DOOOOooOoOooooo
00000o000o0o00oo0O0o0o000o000Oo0O0OO00OO0OUODOOUOOOUOODOoOO
000o00000o0o000o0O0U0oo0Uo0O0Uo00Uo0o0Doo0oU0ooO0oUooOoUooOoooooOo
0000 (@CoO00000)d

O0O00oo0o00ooOo00ooOo00oo0oU0oOoOO0o0ooOOo0OooOOo0DOoOOoODOoOOODOoOoOoOooooOO
0000000000000 0000000000000O000000DO0O0O NDSOOO AO 2300000
0000000000000 00000000 AteDonauQ000O0)0000O0O0O0O0O0OOOOOOOOO
00000000o0oOooIAERAODDODDOD0O0ODO0O0O0o00oDOOo0obOOooDbooDooooo



Japan Charged-Particle Nuclear Reaction Data Group
(JCPRG)

Executive Committee

Progress Report to the NRDC Meeting
June 17-19, 2003

General

In 2002, we have carried out the following activities:

1. Compiling CPND (Charged-Particle Nuclear Reaction Data) (26 enpies)uced in Japan with the NRDF
(Nuclear Reaction Data File) format.

2. Transmitting CPND into the EXFOR data (79 entries, including 75 new)

3. Improving an web-based system, so-called HENDEL an online editor-compiler for both NRDF and EXFOR.
4. Disseminating CPND and promoting its utilization in Japan.

5. Developing a new retrieval system, named DARPE (DAta Retrieval and Plotting Engine) for NRDF.

6. Designing a new retrieval system for EXFOR and JENDL (in collaboration with JAERI and SAE).

7. Researching recent trends of the nuclear reaction data production in the world.

8. Investigating titles of journals which will be scanned by JCPRG for compilation of the CPND bibliographic
information to CINDA.

The regular JCPRG budget has ended at March 2001. Starting from 2002, the budget was drawn on a competitive
basis. The budget of 2002 was accepted to be almost the same as 2001. However the budget of 2003 was not
accepted.

NRDF Data Compiling Activity

In 2002 we newly compiled 26 entries (717 tables, 3.23 M&3ed on CPND obtained with the accelerators in
Japan and published in NP/A, PR/C, PRL, PL/B, NIM/A, NST, EPJ/A, PTP and JP/G. One of important progresses
in this year is found in quality of numerical data according to the following reason: With the cooperation of
experimentalists, we received many numerical data from authors of references. The data of 520 tables (72.5%)
among 717 tables were obtained from authors directly, while data of 38 tables (5% of total table number) were
taken by scanning figures.




Transmission to EXFOR

Sine the last NRDC meeting (May 2002, Paris), 4 files E021, E022, E023 and R013 have been transmitted to
IAEA-NDS. E021, E022 and R013 were accepted and added into the EXFOR master. Preliminary trans files of
these were corrected based on comments from NDS, CAJaD and NNDC. Many new codes proposed through 17

CP-Memos promote the transmission of Japanese CPND.
Recent CPND sent to the NDS open area are summarized in the following table (June 2002 to May 2003):

TRANS TRANS-Flag Entr-Tot Entr-New Entr-Rev  DSub-Tot DSub-New DSub-Rev

E020 30 30 0 197 197 0
EO021 28 25 3 308 295 13
E022 Prelim. 21 20 1 760 709 51
Sum 79 75 7 1265 1201 64

The number of newly transmitted entries is remarkably increased in comparison with results of the last year
(Last year, we transmitted one entry E019 which includes 12 new entries).

E1706, E1717 and E1751 are now pending because these data contain inclusive reaction data (production cross
sections of elementary particles). These will be therefore transmitted after getting an agreement about the elemen-
tary particles code scheme in EXFOR.

In order to solve the duplication problem shown in WP2002-17, we deleted 18 E-library entries (which are dupli-
cations of E1790 to E1799), and also deleted 3 R-library entries, R0002, 0023 and R0024 (which are duplications
of A0161, A0175 and A0265). There are still 6 duplication pairs between E-library and O-library.

All E-entries after E1700 have been compiled by HENDEL (web-based editor for NRDF and EXFOR). Using
this editor, we can compile CPND in both formats of NRDF and EXFOR quite efficiently. Now we are working
on the compilation of data published in the first quarter of 2003 (and some old references which should be in but
lacked in the E-library).

Web-Based Editor "HENDEL”

Since July 2001, JCPRG has compiled all NRDF and EXFOR entries using the web-based editor HENDEL
(Hyper Editor for Nuclear Data Exchange Language) as reported in WP2002-31. This editor is a very useful tool
for us to compile CPND in both formats of NRDF and EXFOR simultaneously. HENDEL has been improved to
cover completely CPND which JCPRG compiled, but it does not yet include whole part of EXFOR System Manual
(e.g. pointer). We will further improve the HENDEL system and open website of HENDEL to the other centers
for testing and comments in near future (see Action 29 of the NRDC meeting 2002).

Customer Services

Now the retrieval services of NRDF are available via web-server of JCPRG (http://www.jcprg.org/) and cus-
tomers can access to NRDF data for 1213 references. In order to improve the retrieval environment, we are
developing a new NRDF retrieval system DARPE (DAta Retrieval and Plotting Engine), by which we can compare
many data from various entries on the same panel. This system is now on the step of the final test and will be
released on the third quarter of 2003. We are also developing a retrieval system based on the IntelligentPad in
order to extend the NRDF data service.

Other development started at the last winter in collaboration with JAERI and SAE. In this project, the new
system for retrieval, plot and utilization of EXFOR and JENDL (Japanese Evaluated Nuclear Data Library) is
being developed.



Recent Trend of Nuclear Reaction Data

We studied recent trends of neutron and charged-particle induced nuclear reaction data published in 2002 by
taking statistics for 8 major journals (PR/C, PRL, PL/B, NP/A, EPJ/A, JP/G, JPJ and PAN). In total, 614 papers
were screened. These papers are categorized by journal, area, incident energy, induced particle, target and detected
particle. We compared the results with a similar research which was done in 1992 (751 papers). The main trends
found in this research are as follows:

e Journal: The majority of the papers, both in 1992 and in 2002, were published by PR/C, although their
number has slightly decreased. The number of papers in NP/A has also decreased, whereas EPJ/A published
more paper in 2002. Numbers of papers published in PRL and PL/B are almost the same as a decade ago.

e Area: According to the location of accelerators, we categorized papers by 5 areas (EU, US-Canada, CIS,
Japan, Others). Accelerators in EU countries published the most papers, with US and Canada following
them (as in 1992). The combined number of papers with the data produced in the CIS countries was reduced
by about half. The number of papers reporting on the data obtained at Japanese accelerators is almost the
same as in 1992.

¢ Incident energy: The number of papers reporting on thermal and low en€rggNleV/A) reactions is the
largest. The number of higher energy experiments is less than that of thermal and low energy experiments,
but increased in comparison with that of 1992 (130% for 15-150Me¥00% for 150 MeV-1 Ge\K& and
150% for 1- Ge\A).

e Induced particle: The number of neutron induced experimental data is reduced to 25% of the previous result,
while the total number oftr andK meson induced experiments is now larger than that of neutron induced
experiments.

e Target: Experiments with heavy nucléi £40) contributed to the major part of the papers both in 2002 and
in 1992. Light targetA < 4) experiments are not frequently reported, although the number of papers on
them increased about fourfold.

e Detected particle: In the most experiments, the detected particle is Gamma. Next, hadrons, lighfruclei (
4) and heavy nuclei >4) are detected in a similar number of papers.

CINDA entries for Japanese Journal

We have discussed the Japanese journals which should be scanned by JCPRG for compilation of the CPND
bibliographic information to CINDA. We planned to scan JPJ, PTP, NST, and NSTS regularly. (This is a subject to
be discussed in NRDC.)
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Abstract
We report on 2003 IAEA Workshop on "Relational Databases for Nuclear Data Development, Dis-
semination and Processing: EXFOR Implementation, Maintenance and Compilation” from 1 to 5
December 2003 at IAEA Headquarters in Vienna. In this workshop, we studied EXFOR and CINDA
compilation and practised EXFOR/CINDA database maintenance operations.
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Data 1786

Title Intermediate structures in 12C(160,12C[2+])160 studied with
the gamma-ray recoil method

Author H.Fujitaet al.

Reference  Phys.Rev@b (2002) 024609
Table Total : 10 EXFOR : 10 Author : 10



Data 1787
Title

Author
Reference
Table

Data 1788
Title

Author
Reference
Table

Data 1789
Title
Author
Reference
Table

Data 1790
Title

Author
Reference
Table

Data 1791
Title
Author
Reference
Table

Data 1792
Title

Author
Reference
Table

Data 1793
Title

Author
Reference
Table

Measurement of proton-induced helium production cross sections
for aluminum and nickel below 16 MeV
Y.Takaoet al.
J.Nucl.Sci.TecB4 (1997) 109
Total : 2 EXFOR : 2 Author : O

Measurements of neutron spectra produced from a thick lead target
bombarded with 0.5- and 1.5-GeV protons
S.Meigoet al.
Nucl.Instrum.Meth.431(1999) 521
Total : 12 EXFOR : 12 Author : 12

Sigma-nucleus potential in A = 28
H.Noumiet al.

Phys.Rev.Le&9 (2002) 072301
Total : 2 EXFOR : 1 Author : 1

Isovector quadrupole resonance observed in the 60Ni(13C,13N)60Co
reaction at E/A=100 MeV
T.Ichiharaet al.
Phys.Rev.Le&9 (2002) 142501
Total : 6 EXFOR : 4 Author : 4

Study of halo structure of 16C from reaction cross section measurement
T.Zhenget al.

Nucl.Phys.A09(2002) 103
Total : 2 EXFOR : 2 Author : 0

Isomeric yield ratios of 1341 and 136l in the proton-,
12C- and 19F-induced fission of 235U, 237Np and 238U
N.Shinoharat al.

Radiochim.Act&8 (2000) 1
Total : 18 EXFOR : 18 Author : 0

Gamow-Teller matrix elements in light nuclei and (p,n) cross sections
at Ep = 35 MeV
H.Oriharaet al.
Phys.Lett.B39(2002) 40
Total : 5 EXFOR : 4 Author: 0



Data 1795
Title
Author
Reference
Table

Data 1796
Title
Author
Reference
Table

Data 1797
Title
Author
Reference
Table

Data 1798
Title

Author
Reference
Table

Data 1799
Title

Author
Reference
Table

Data 1800
Title
Author
Reference
Table

Data 1801
Title

Author
Reference
Table

First measurement of the quadrupole moment in the 2+(1) state of 84Kr
A.Osaet al.

Phys.Lett.B46(2002) 48
Total : 3 EXFOR : 0 Author : 0

Compressional-mode giant resonances in deformed nuclei
M.ltohet al.

Phys.Lett.B49(2002) 58
Total : 23 EXFOR : 13 Author : 13

Isobaric analog state of 14Be

S.Takeuchét al.
Phys.Lett.B15(2001) 255

Total : 6 EXFOR : 3 Author : 3

Deformation of 34Mg studied via in-beam gamma-ray spectroscopy
using radioactive-ion projectile fragmentaion
K.Yonedeet al.
Phys.Lett.899(2001) 233
Total : 3 EXFOR : 0 Author : 0

Measurement of the 24Mg(p,t)22Mg reaction for the states near
the 21Na+p threshold
S.Michimasat al.
Eur.Phys.J1¥ (2002) 275
Total : 5 EXFOR : 5 Author : 5

Gamow-Teller transitions from 58Ni to discrete states of 58Cu
Y.Fujitaet al.

Eur.Phys.J¥3(2002) 411
Total : 1 EXFOR : 0 Author : 0

Cross section and complete set of proton spin observables in pd elastic
scattering at 250 MeV
K.Hatanakaet al.
Phys.Rev&b (2002) 044002
Total : 7 EXFOR : 7 Author : 0



Data 1802
Title

Author
Reference
Table

Data 1803
Title
Author
Reference
Table

Data 1804
Title

Author
Reference
Table

Data 1805
Title
Author
Reference
Table

Data 1806
Title
Author
Reference
Table

Data 1807
Title

Author
Reference
Table

Data 1808
Title

Author
Reference
Table

Determination of the Subthreshold State Contribution in 13C(alpha,n)160,
the Main Neutron-Source Reaction for the s Process
S.Kuboneet al.
Phys.Rev.Lefi0 (2003) 062501
Total : 7 EXFOR : 6 Author : 6

Study of resonance states in 12N using a radioactive ion beam of 11C.
T.Teranishet al.

Phys.Lett.B56 (2003) 27
Total : 2 EXFOR : 1 Author : 1

Model-independent spin-parity determination by the (d,2He)
reaction and possible evidence for a 0- state in 12B
H.Okamureet al.

Phys.Rev&b (2002) 054602
Total : 7 EXFOR : 7 Author : 7

Proton single-particle strength in 19F measured via the 180(d,n) reaction
A.Terakaweet al.

Phys.Rev&b (2002) 064313
Total : 32 EXFOR : 28 Author : 28

Coulomb excitation of 11Be

T.Nakamurat al.
Phys.Lett.B94(1997) 11

Total : 3 EXFOR : 2 Author : 1

Polarization transfer observables for proton inelastic scattering
from 12C at O degree
A.Tamiiet al.
Phys.Lett.B59(1999) 61
Total : 6 EXFOR : 6 Author : 3

Characterization of a 40-90 MeV 7Li(p,n) neutron source at TIARA using
a proton recoil telescope and a TOF method
M.Babaet al.
Nucl.Instrum.Meth.428(1999) 454
Total : 1 EXFOR : 1 Author: 0



Data 1809

Title Spectral measurements of neutrons, protons, deuterons and tritons produced
by 100 MeV/nucleon He bombardment

Author T.Kurosaweet al.

Reference  Nucl.Instrum.Meth.430(1999) 400

Table Total : 60 EXFOR : 60 Author : 60

Data 1810

Title Measurements of Secondary Neutrons Produced from Thick Targets Bombarded by
High-Energy Helium and Carbon lons

Author T.Kurosaweaet al.

Reference  Nucl.Sci.End.32(1999) 30

Table Total : 128 EXFOR : 128 Author : 120

Data 1811

Title Possible contribution of a highly excited collective state to
proton-nucleus multistep interactions at 300 MeV

Author Y.Uozumiet al.

Reference  Phys.Rev@&(2001) 011601

Table Total : 3 EXFOR : 3 Author: 0

Data 1812

Title Beta-decay half-lives and beta-delayed neutron multiplicitiesa
of the neutron drip-line nuclei 19B, 22C, and 23N

Author K.Yonedeet al.

Reference  Phys.Rev&7 (2003) 014316

Table Total : 10 EXFOR : 0 Author: 0

Data 1813

Title Fragment mass distribution of the 239Pu(d,pf) reaction via
the superdeformed beta-vibrational resonance

Author K.Nishioet al.

Reference  Phys.Rev&7 (2003) 014604

Table Total : 3 EXFOR : 3 Author : 3

Data 1814

Title Search for 21B

Author A.Ozaweet al.

Reference  Phys.Rev&7 (2003) 014610

Table Total : 2 EXFOR : 2 Author : 0

Data 1815

Title Experimental evidence for the existence of 7H and for a specific structure of 8He

Author A.A.Korsheninnikowet al.

Reference  Phys.Rev.Lefi0 (2003) 082501
Table Total : 4 EXFOR : 4 Author : 4



Data 1816
Title

Author
Reference
Table

Data 1817
Title
Author
Reference
Table

Data 1818
Title
Author
Reference
Table

Data 1819
Title

Author
Reference
Table

Data 1820
Title

Author
Reference
Table

Data 1821
Title

Author
Reference
Table

Data 1822
Title
Author
Reference
Table

100Mo(p,d)99Mo reaction at 21 MeV and direct reaction analysis of
the low-lying continuum spectrum
S.Hirowatarkt al.
Nucl.Phys.A14(2003) 3
Total : 62 EXFOR : 60 Author : 62

Three-body dN interaction in the analysis of the 12C(d,d’) reaction at 270 MeV
Y.Satoet al.

Phys.Lett.B49(2002) 307
Total : 16 EXFOR : 15 Author : 15

Possibility of a two-proton halo in 17Ne
R.Kanunget al.

Phys.Lett.B71(2003) 21
Total : 2 EXFOR : 2 Author : 1

Structure and decay of the s-hole state in 11B studied via
the 12C(p,2p)11B* reaction
M.Yosoiet al.
Phys.Lett.B51(2003) 255
Total : 3 EXFOR : 2 Author : 1

Isoscalar giant dipole resonance in 208Pb via inelastic alpha
scattering at 400 MeV and nuclear incompressibility
M.Uchidaet al.

Phys.Lett.B57(2003) 12
Total : 8 EXFOR : 3 Author: 0

In-beam gamma spectroscopy of 34Si with deuteron inelastic scattering
using reverse kinematics
N.lwaseet al.
Phys.Rev&7 (2003) 064315
Total : 3 EXFOR : 1 Author: 0

Structure of the unbound 11N nucleus by the (3He,6He) reaction
V.Guimaraegt al.

Phys.Rev&7 (2003) 064601
Total : 18 EXFOR : 16 Author : 16



Data 1823

Title Cross section and induced polarization in 3He elastic scattering at 443 MeV
Author J.Kamiyeet al.

Reference  Phys.Rev&7 (2003) 064612

Table Total : 9 EXFOR : 6 Author : 6

Data 1825

Title Isomeric 0+ state in 12Be

Author S.Shimourat al.

Reference  Phys.Lett.B60(2003) 31

Table Total : 3 EXFOR : 3 Author : 0

Data 1826

Title High-energy p-Li neutron field for activation experiment

Author Y.Uwaminoet al.

Reference  Nucl.Instrum.Meth.389(1997) 463

Table Total : 3 EXFOR : 3 Author: 0

Data 1827

Title Momentum distributions of 14C and 15C fragments from 16C breakup
Author T.Yamaguchet al.

Reference  Nucl.Phys.A24(2003) 3

Table Total : 4 EXFOR : 4 Author: 0

Data 1828

Title A new method of accurate polarization measurement on isobaric

analog resonance to detect parity non-conservation effect
Author S.Koudeet al.
Reference  Nucl.Instrum.Meth.420(1999) 380

Table Total : 3 EXFOR : 2 Author : 0
Data 1829
Title Measurement and calculation of radioactivities of spallation products
by high-energy heavy ions
Author H.Yashimaet al.
Reference  Radiochim.Acta1 (2003) 689
Table Total : 54 EXFOR : 54 Author : 54
Data 1830
Title Active target-detector with scintillating fibers for hyperon-proton scattering
Author J.K.Ahnet al.

Reference  Nucl.Instrum.Meth.457(2001) 137-150
Table Total : 1 EXFOR : 1 Author : 1



Data 1831
Title

Author
Reference
Table

Data 1833
Title

Author
Reference
Table

Data 1834
Title
Author
Reference
Table

Data 1835
Title
Author
Reference
Table

Data 1836
Title

Author
Reference
Table

Data 1837
Title
Author
Reference
Table

Data 1838
Title

Author
Reference
Table

Detailed analysis of the resonant backscattering spectrum for deeply
penetrating protons in carbon
M.Tosakiet al.
Nucl.Instrum.Meth.B58(2000) 543
Total : 1 EXFOR : 1 Author: 0

Neutron-Production Double-Differential Cross Sections of Iron
and Lead by 0.8 and 1.5 GeV Protons in the Most-Forward Direction
D.Satofet al.
J.Nucl.Sci.Tech0 (2003) 283
Total : 4 EXFOR : 4 Author : 0

M1 and Gamow-Teller transitions in T=1/2 nuclei 23Na and 23Mg
Y.Fujitaet al.

Phys.Rev&b (2002) 044313
Total : 1 EXFOR : 0 Author: 0

Analogous Gamow-Teller and M1 transitions in 26Mg, 26Al, and 26Si
Y.Fujitaet al.

Phys.Rev&7 (2003) 064312
Total : 1 EXFOR : 0 Author : 0

Excitation function measurement of 40Ar(p,3n)38K, 40Ar(p,2pn)38Cl and
40Ar(p,2p)39Cl reactions
K.Nagatstet al.
Appl.Radiat.Isdb0 (1999) 389
Total : 7 EXFOR : 7 Author : 0

Most Probable Charge of Fission Products in Proton-Induced Fission of 238U and 232Th
D.Kajiet al.

J.Nucl.Radiochem.Sgi(2002) 7

Total : 6 EXFOR : 6 Author : 6

Measurement of the differential cross section for the reaction
pi+ + d — p+ p at momenta between 0.48 and 1.16 GeV/c
M.Akemotoet al.

Phys.Lett.B49(1984) 321
Total : 11 EXFOR : 7 Author : 0



Data 1839

Title Confirmation of dip-bump structure in backward pi- - d elastic scattering

Author M.Akemotoet al.

Reference  Phys.Rev.Le80(1983) 400

Table Total : 1 EXFOR : 1 Author: 0

Data 1840

Title Pion-Deuteron Elastic Scattering at Large Angles for Momenta from 460
to 1160 MeV/c

Author M.Akemotoet al.

Reference  Phys.Rev.Lefil (1983) 1838

Table Total : 5 EXFOR : 5 Author : 0

Data 1841

Title Shell and odd-even effects on alpha-particle energy spectra

from the (p,alpha) reaction on nuclei around neutron number 50
Author I.Kumabeet al.
Reference  Phys.Rev.®5(1987) 467

Table Total : 126 EXFOR : 126 Author : 126

Data 1842

Title Preequilibrium (p,p’) spectra for nuclei around neutron number 50

Author Y.Watanabet al.

Reference  Phys.Rev.®5 (1987) 1325

Table Total : 216 EXFOR : 216 Author :216

Data 1843

Title Alpha-particle energy spectra from the (p,alpha) reaction on nuclei
around atomic number 50

Author I.Kumabeet al.

Reference  Phys.Rev.&3(1988) 2531

Table Total : 54 EXFOR : 54 Author : 54

Data 1844

Title Incident energy dependence of preequilibrium (p,p’) spectra

Author Y.Watanabet al.

Reference  Z.Phys.B36(1990) 63

Table Total : 153 EXFOR : 153 Author : 57

Data 1845

Title Feshbach-Kerman-Koonin model analysis of preequilibrium
(p,p’) and (p,n) reactions at 12 to 26 MeV

Author Y.Watanabet al.

Reference  Phys.Rev&1 (1995) 1891
Table Total : 7 EXFOR : 7 Author : 1



Data 1846
Title
Author
Reference
Table

Data 1847
Title
Author
Reference
Table

Data 1848
Title
Author
Reference
Table

Data 1849
Title
Author
Reference
Table

Data 1850
Title

Author
Reference
Table

Data 1851
Title
Author
Reference
Table

Data 1852
Title
Author
Reference
Table

Data 1853
Title
Author
Reference
Table

The single-hole states in the 50N < 126 shell with (p,d) reactions
K.Yagiet al.

Nucl.Phys.A21(1968) 161
Total : 33 EXFOR : 33 Author : 0

Production of 7Be from proton bombardment of light elements
T.Inoueet al.

JINB8 (1976) 1425

Total : 4 EXFOR : 4 Author : 0

Nuclear charge distribution in proton-induced fission of 238U
H.Umezawat al.

JINB3(1971) 2731

Total : 28 EXFOR : 28 Author : 0

Some evidence for neutron pick-up from the interior core through the (p,d) reaction
T.Ishimatsiet al.

Nucl.Phys.A85(1972) 273
Total : 18 EXFOR : 18 Author: 0

Highly asymmetric mass division in low-energy proton-induced
fission of 232Th and 244Pu
K.Tsukadaet al.
Radiochim.Actd6 (1997) 173
Total : 30 EXFOR : 30 Author: 0

Characteristics of binary scission configurations in proton-induced fission of actinides
Y.L.Zhaoet al.

J.Radioanal.Nucl.Ch@380(1999) 113

Total : 7 EXFOR : 7 Author : 7

Mass yield distributions in proton-induced fission of 248Cm
Z.Qinet al.

Radiochim.Act&4 (1999) 115
Total : 40 EXFOR : 40 Author : 0

Mass separation of neutron-rich isotopes using a gas-jet coupled thermal ion source
S.Ichikaweet al.

Nucl.Instrum.Meth.274(1996) 330
Total : 11 EXFOR : 11 Author : 0



Data 1854
Title
Author
Reference
Table

Data 1855
Title

Author
Reference
Table

Data 1856
Title

Author
Reference
Table

Data 1857
Title

Author
Reference
Table

Data 1858
Title
Author
Reference
Table

Data 1859
Title
Author
Reference
Table

Data 1860
Title
Author
Reference
Table

Production cross sections of Tritium in high energy nuclear reactions with 12 GeV protons
M.Noguchiet al.

Appl.Radiat.Iso42 (1991) 577

Total : 9 EXFOR : 9 Author: 0

Isomeric yield ratios of fission products in the system of 24 MeV
proton-induced fission of 238U
M.Tanikaweet al.
Z.Phys.B47(1993) 53
Total : 30 EXFOR : 30 Author : 0

Measurement of differential thick-target neutron yields of
C, Al, Ta, W(p,xn) reactions for 50-MeV protons
T.Aokiet al.

Nucl.Sci.End.46 (2004) 200
Total : 24 EXFOR : 24 Author : 24

Strength observed in Gamow-Teller resonance plus continuum
in the 27Al(p,n) reaction at 295 MeV
T.Wakasat al.
Phys.Lett.B26(1998) 257
Total : 5 EXFOR : 5 Author : 5

Measurement of neutrons from thick Fe target bombarded by 210 MeV protons
S.Yonaiet al.

Nucl.Instrum.Meth.&15(2003) 733
Total : 9 EXFOR : 9 Author: 9

The angular distributions of the long-range alpha particles from the reaction F19(p,alpha0)016
A.lIsoyaet al.

NF (1958) 116
Total : 16 EXFOR : 15 Author: 0

The AlI27(p,p)AI27 Reaction

T.Awayaet al.
J.Phys.Soc.Jpn(1965) 669
Total : 6 EXFOR : 6 Author: 0



Data 1861
Title

Author
Reference
Table

Data 1862
Title

Author
Reference
Table

Data 1863
Title
Author
Reference
Table

Data 1864
Title

Author
Reference
Table

Data 1865
Title
Author
Reference
Table

Data 1866
Title
Author
Reference
Table

Data 1867
Title

Author
Reference
Table

Analysis of hydrogen in corrosion product films on amorphous
alloy using the elastic recoil detection technique
S.Yamagucheét al.

NIM218(1983) 598
Total : 3 EXFOR : 3 Author : 0

Depth resolution and recoil cross section for analyzing hydrogen
in solids using elastic recoil detection with 4He beam
S.Nagat&t al.
Nucl.Instrum.Meth.8(1985) 533
Total : 7 EXFOR : 7 Author : 7

Depth profiling of lithium by use of the nuclear reaction 7Li(p,alpha)4He
A.Sagarat al.

Nucl.Instrum.Meth.B4 (1988) 465
Total : 1 EXFOR : 1 Author : 1

Production of cosmic-ray induced radionuclides, 49V and 59,63Ni
from Fe, Co and Ni irradiated with protons up to Ep=40 MeV
M.Furukaweet al.

A-INS41989(1990) 32

Total : 4 EXFOR : 4 Author: 0

Production of 59,63Ni from natural Ni irradiated with protons up to Ep=40 MeV and decay of 56Ni
M.Furukaweet al.

A-INS1990(1991) 35

Total : 4 EXFOR : 4 Author : 0

Isotope separator on-line at INS FM cyclotron
Y.Yoshizaweet al.

NIML34(1976) 93
Total : 3 EXFOR : 3 Author: 0

Excitation functions for (p,xn) and (p,pxn) reactions
on natural 79+81Br, 85+87Rb, 1271 and 133Cs upto Ep=52 MeV
K.Sakamotet al.
Appl.Radiat.Iso86 (1985) 481
Total : 22 EXFOR : 22 Author : 0



Data 1868

Title Production of pure 1231 by the 1271(p,5n)123Xe 123l reaction
Author K.Suzukiet al.

Reference  RB5(1986) 235

Table Total : 3 EXFOR : 3 Author : 3

Data 1869

Title The 14N(d,n)150 reaction in the energy range from 1.5- to 2.9-MeV
Author S.Moritaet al.

Reference  J.Phys.Soc.Jph(1960) 2170

Table Total : 8 EXFOR : 8 Author : 0

Data 1870

Title On the neutrons from the 14N(d,n)150 reaction - Il

Author I.Nonakaet al.

Reference  J.Phys.Soc.Jph(1957) 841

Table Total : 3 EXFOR : 3 Author: 0

Data 1871

Title Yield of 18F for various reactions from oxygen and neon
Author T.Nozakiet al.

Reference  Appl.Radiat.Isdk5 (1974) 393

Table Total : 4 EXFOR : 4 Author: 0

Data 1872

Title (d,alpha) reactions on 19F, 20Ne, 31P and 32S at 14.7 MeV
Author K.Takamatset al.

Reference  J.Phys.Soc.Jpn(1962) 896

Table Total : 21 EXFOR : 21 Author : 0

Data 1873

Title 27Al(d,alpha)25Mg Reaction at 14.7 MeV

Author T.Yanabuet al.

Reference  J.Phys.Soc.Jpn(1962) 914

Table Total : 9 EXFOR : 9 Author: 0

Data 1874

Title Excitation functions for the reactions induced by alpha particles on 107Ag
Author S.Fukushimat al.

Reference NR1(1963) 275

Table Total : 10 EXFOR : 10 Author : 0

Data 1875

Title The production of high specific activities of tin

Author S.Fukushimat al.

Reference BC36(1963) 1225
Table Total : 5 EXFOR : 5 Author : 0
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go,00oboobobobooboobboobooooobooooo bbb ooLb o
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OO0 ONRDFOOOOOO

0o oooo 0o 0o
00000 |0000 | 00000 |0000 | 00000 |0000
QOoOooo0)| (MB) |(@OOOO)| (MB) |@ooOOO)| (MB)

1980 - - 2,144 5.96 2,144 5.96

1081 1.912 5.74 1,824 6.81 3,968 12.77

1982 2.080 7.14 1,801 6.52 5,769 19.29

1983 2.200 7.00 2,252 6.53 8,021 25.82

1984 1.700 5.60 1,703 5.03 9,724 30.85

1985 1.800 5.60 2,170 5.50 11,894 36.35

1986 1.000 3.20 962 3.14 12,856 39.49

1987 1,100 350 1,364 3.16 14,220 42.65

1988 1,500 3.50 1,384 3.30 15,604 45.95

1989 1,500 3.20 1,224 3.20 16,828 49.15

1990 1,200 3.20 1,282 2.90 18,110 52.05

1991 1,000 3.00 789 2.20 18,899 54.25

1992 1,000 3.00 1,620 3.00 20,519 57.25

1993 1,000 3.00 1,096 3.09 21,615 60.34

1994 1,000 3.00 1,328 3.00 22,943 63.34

1995 1,000 3.00 200 3.00 23,143 66.34

1996 1,000 3.00 1,176 2.99 24,319 69.33

1997 1,000 3.00 595 1.60 24,914 70.93

1998 1,000 3.00 196 0.53 25,110 71.46

1999 1,000 3.00 457 1.20 25,567 72.66

2000 1,000 3.00 95 0.30 25,662 72.96

2001 1,000 3.00 360 2.20 26,022 75.16

2002 1,000 3.00 717 3.22 26,739 78.33

2003 1,000 3.00 984 6.85 27,723 85.23
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1960 1
1962 2
1963 2
1965 1
1968 4
1969 4
1970 3
1971 1
1972 3
1973 23
1974 22
1975 19
1976 23
1977 21
1978 101
1979 211
1980 130
1981 72
1982 125
1983 145
1984 93
1985 70
1986 35
1987 35
1988 40
1989 37
1990 37
1991 21
1992 35
1993 21
1994 30
1995 21
1996 21
1997 27
1998 14
1999 21
2000 27
2001 20
2002 28
2003 19
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1 e

buﬁ%a'ﬁﬁb':f:%-}ﬁ"m- I%J%B.Elz*dq,jtﬁc. Wﬁ%c'/ﬁ\Jllc'd-,ﬂ:,:EBC
(a:§51§1 bi%ﬁ, 027‘“7““‘3:*—/\‘»—’ d;%ga)

2. W

IAEA TORRIGT —Z & v Z —23(6/17-19)I2 I, RENRBMTFETH 5, (INEE)
IAEA IZHIBE L, E022 5k &87-, (KIF)

FERREENTER LTz, (FHH)

SEEDa—TF 4 v TR 2 R LTz, ()

IAEA 23MERK L7z EXFOR ISR AT A &I T 2, (&)11)

3

SR —T 4 v JVEEFTEIC DN T

AT 12 AETIZ0OMO2—T 4 T HIT,

B REETE( 7 2 ) — e Fx v 2 H L a—F 4 v 7 HIT K DT — 5 OHAIRE) & RRAVIC
BAT D,

i L OBRERIRDLUZ DN T

A SC O LRI (PR RHERE A . TGRS, PRI Geim SO T B T D I M T 2,

CINDA [ZX56kd D m SLIZ 2T
AARERNTRITSNEHEE I T o —FT o VIO RETHZ L &L, BERNRMEESIZONT
51 E e E a5,

BT —ZICBLT

2FRTE CEINOEET — & & IUE L TV s RIER GBI EHANEREE) OB A A F D 2L L35,
Bl a— FizonT

#EZ : TRNSF-MOM(V-TYPE ~DX4%), KYY(Kyy component of polarization transfer)

KGR : TRNSF-MOM, KYY

4: KA

2003 4£5 H 19 A 18:30~
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1. HEE
URE® « K76 - T - AERS - W - Ak - - SRS o
CZEBE CBE ST v—s— SEm)
2: Wi
o A4EFE VBL O COE #fZEE & LT, Wi, AJINTINZ, ZHM, SREKAFHZICERH SR, (i)
o SEEDEET — 4 ORIFERIIATIRE 2 o7z, (INFE)
o BNIST — 4t ¥ —RFK(6/17-19) TOMEEZMEOERUITH » TERT 2 TETH D, (I
o F - AZ NI 2002 FEERBEZICKE AR I ZANELS00  FEIMT2Z L otz

(RE®)

/N

w
B
p=11118

o FEIRIT ZHFERMEEFICONT
UTFTomEAZEBMTSZEE LT,
EXFOR M =a—F ¢ v 7#k
EXFOR D a—7 4 > 77— 4%
A—TF 4 T T—ZON, FEEPORMEEZ T T2
IAEA [ZHE L 72 N D SERERR
o HFHla— KiZ>W\T
ITF o a— RRFHICIRES N, KBS,
TRNSN-PRBTY (Transition probability), DELTA-MAG-MMT (Error in Magnetic moment),
PLST-SCT (correction of expansion), DELTA-RESN-STRGTH (Error in Resonance strength),
RESN-STRGTH (Resonance strength), RESNS-STRGTH (Obs. Use RESN-STRGTH),
2JPNSUT (correction of expansion), INCASC-MODEL (Intranuclear cascade model)
UTOa—RIZOWTHIREINLN, BRI Lol
DELTA-SIGMA (Obs. Use DELTA-TOT-XSECTN), SIGMA (Obs. Use TOT-XSECTN),
DELTA-TOT-XSECTN (Error in total cross section) ,
KXX [ KZX [ KXZ | KZZ (Kxx [ zx | xz | zz component of polarization transfer),
DELTA-KXX /-KZX [ -KXZ | -KZZ (Error in Kxx / zx / xz | zz component of polarization transfer)
o EH ORI DBIERIZONT
PEHRDFRFNEINHEFOH I L 508 2 RS 5,
FEBEOMEWIZ T A MTEL,
(1) 2JPNKTO'1' [*'1' DEPARTMENT OF PHYSICS */
4: KAl
200346 A 30 H 18:30~



AAMER FERIGT —% 7 — T EHEEERS

2003 FFEH 3 Bl 2003 4F 6 H 30 H 18:30~

1 HARE
JIE ™+ KT "+ BB« WS - Ak - K- P - HR - A
CEEE “#E, ATy — =, Ll
2: W
e |AEA Center Meeting (ZHJ% L7=, (i)
e Polarization DEFRICOVTOREEIER L7z, (FEX. KIK)
o 2002 FEFEAERHEENER LIz, (BET. FAK)
3 FHeam
e |AEA Center Meeting CTOiFamlZ DU T
X OT — Z WK NTAEZIT D Z & &7 o7z, JCPRG DHHYX, 984D PRL & PLB Th 5.
2004 FENFITOHEED D CINDA HOT —X Z{ER L. NEA IZERET 5,
HENDEL % R2IZABT 2,
EREADOT —Z 2O TIHERE Y A M AMER SN BB EBRAT 5,

2004 F- DT — X EBESESTKICT v ¥ 7 = TfTbh, £ O BNL 12V T Center Head Meeting 73

Bt S5,
12 A2 EXFOR O a—F 4 7 U—27 3 a v 7N IAEA ICTRIEEN D, SIFLHEFHL IAEA |
EET 5,

ZhETicirbii Po~"Ti ® o kit #ELT— 4 U 2 & ERMERT 5,
e I— R{ZHOWT
PUTFDa— Radak, EETS,
H-TYPE : SIGMA, DELTA-SIGMA (Obs. TOT-XSECTN)
V-TYPE : TOT-XSECTN (Obs. SIGMA, DELTA-SIGMA)
UTFDa— REpELT 5,
COMP-NUCL-PROC, CMPD-PROC
Polarization (2B L7 R D ERZ1ERLT 5,

(f31) KYY (Kyy component of polarization transfer),
ABITF—T—ROERZLF VA ZIRL TN 2 & LT 5,
F—U—PICHLTOERPLF I HRENTW DI HE, BEICT7 772205,

e DARPE (DAta Retrieving and Plotting Engine) dDABRIZ-DWT
THRZREAT 2T 5,

o BRERTRHEEICONT
Nuclear Instruments and Methods in Physics Research Section B 12T 3 #RO X Gim X oo 72,

o ReRIER TiE BB BRI E BT & 2 9o IR 7 — 2 (S B3 2T ZEBR %) DI OV T
8 HicdtifpE CRfET 2 TETH S,

4: K[l

200347 A 28 H 18:30~
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1
DORE® - KT - B - WER - AR - KER - e A
CEEE DBRE AT )
2: WA
o VIUEEBAEITHIE L. JICPRG DIEFENHEE1T 72, (NHEE)
e NRDF % - E > AT & “DARPE” Z /AR L7=, (KE)
o Prelim.E023 (Hi#l 4 fw. ®EHT8#E) 27 A 3 HIT IAEA 1T L7z, (KE)
o I—T 4 T OIEEFEI AR LTz, (5 H)
o T T7HMEAT AT DEAER LTz, (B)1)
3 Fem
o IA—T 4 UTRHIEIT HEMOEBEORTIZONT
B ARRINLREL Y 100% D556 Chm SCHICIRNE R - HEHEDIFT SN TWiRnGS
(1) Be target = Natural Be = °Be ?
EHENEDbEDLZ T,
o BEMEEEICHOWNT
ATOMKI @ Takacs Fe» b EWRH T — 2 OHHMEGE Y A b 2 AN,
ZN& 91T ARILRCA, RN O 3 % 4 %ERER G ERINZ %,
ARI : Applied Radiation and Isotopes
RCA : Radiochemica Acta
JRN : Journal of Radioanalytical and Nuclear Chemistry
e I— R{ZDOWT

PUTFOa— RAFHICRES N, KRShiz,

ENGY-EMT-CM-MAX (H) (Energy of emitted particle in c.m. system (upper limit))
ENGY-EMT-CM-MIN (H) (Energy of emitted particle in c.m. system (lower limit))
MAG+SBD V) (Magnet+Surface barrier detector)
DELTA-BE-L (H) (Error in B(E lambda))
DELTA-BM-L (H) (Error in B(M lambda))
EXC-ENGY-MIN H) (Excitation energy (lower limit))
EXC-ENGY-MAX H) (Excitation energy (upper limit))
DELTA-TOT-SIGMA  (H) (Error in total cross section)
WD a— ROEEMERE S, KRS,
EMT-ENGY Obsolete (use ENGY-EMT)

4: yxA]
200349 A 29 H 18:30~
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1. HEE

DIEE® - opE e THE - bk - BERR - KRS ES - RS R S

(aiiﬁﬁ, bi%ﬁ, 0221‘7““3:*—/\‘»—’ HE)

2.

o T—HR—ZARMEORFEEITO FETH D, (INHE)
IAEA TOa—F 4 » Z#EZIIKE - §)IBSMH

HiEx Lz, (%)

BEREIECAS VBL @ COE & L THHRERHA Sz, (g

NRDF ~ == 7 LIRS AT KRR LTz, (#2)

AT B CT — X BAFAEIC OV COREZITo 72, (W)

KB TOIRE .,
E023 &Nl % IAEA (5 L=, (KE)
a—F ¢ U EEOHEITIRI AR Lz, (K%)

VBL RS TREZIT-7-, (FHH)

DT 4 VIEERICRT D a—T 4 S EMOBE R T D A — NV ORAF - B AT B EAE

L7z, (A1)

. OESA
3: K A

BRERIF D BB DR FIEIZ DN T
(D1797)

Deuteron fERDEA1E d(14Be,14B)X &7 5,
NRDF 7% EXFOR ~ODREWT — & OIEWIEFEIZ DN T

FTHER (2003 FEFAT) B eIk & T D,
a— K22\ T
PITFDa— RRFRICREI N, &R ENhT-,

OGS E UTIEER A LEICHET 5 p(14Be,14B)n L9 5,

UB/SR**2/MEV (V) ub/sr**2/MeV

UB/SR**2/MEV**2 V) ub/sr**2/MeV**2

MAG+CRNKOV+TOF V) Magnet+Cerenkov counter+ToF

COS-LAB-MAX H) Cosine in lab. system (upper limit)

COS-LAB-MIN (H) Cosine in lab. system (lower limit)
ENGY-EMT-LAB-MIN (H) Energy of emitted particle in lab. system (lower limit)
ENGY-EMT-LAB-MAX (H) Energy of emitted particle in lab. system (upper limit)
DELTA-MOTT-RATIO (H) Error in Cross section ratio to Mott Cross Section
SWPC (W) SWPC: Single-wire proportional counter

Z (H) Atomic number

DELTA-AVER-KIN-ENGY (H) Error in Average kinetic energy

MCPLT V)

Microchannel plate



A-MAX

A-MIN

ANTIN

PPAC

PARTCL-NA
EXC-ENGY-INTRM-MAX
EXC-ENGY-INTRM-MIN
DSIGMA/DPL
DELTA-DSIGMA/DPL

UToa—RFoBEENRESN, KRNI,

DWIA
DWBA
BUBLLEC
4: IxIE]
2003 4F 10 /| 27 H 18:30~

(H)
(H)
M
M)
M
(H)
H)
(H)
(H)

M
M
M)

Mass number (upper limit)

Mass number (lower limit)

Anti-neutron

PPAC: Parallel plate avalanche counter

pnA (particle nA)

Excitation energy of intermediate nucleus (upper limit)
Excitation energy of intermediate nucleus (lower limit)
dsigma/dp(longitudinal)

Error in dsigma/dp(longitudinal)

DWIA : Distorted wave impulse approximation
DWBA : Distorted wave Born approximation

Obsolete (Use BUBLLC)
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1. HEE
Dl S R R T i I i ARV [T =
CEEE “#E, ATy — =, Sl
2. W
o VBL RS THWEZITO TETH D, (N, &)
e Brink KARH L., &I F—»MTbhiz, ()
o a—TFT 4 VIEENERLEZOT, L7 =) —DKEEZTHTETHD, (FH)
o JENDL M5 « KRV AT LEMENAITONTHIER LTz, (W)
o EXFOR M - R RVAT LAOYREIToT-, (HHE., HE. BH)
o WFEIAE AW EERFR - RARVAT AEAER LTz, (BH)

3. e
o I—FT 4V IHFELLT 2 —LDFERIONT
EAMITIIINETHRY A=/ TT O 25, Rtz A CEEZBEROMNICHERT 2 Z & 2KEHT 5,
4: IR[E]

2003 4 12 H 15 A 18:30~
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10 HfE#E
JORE ™+ KT« - A« TR - PR - BT R e )
CEEE “#E, ATy — =, Ll
2: HiE
e HE -7V avieVARKERFETo Y 27 "~BMTETH D, FIITHTHINFIC O W CEm %
THTETHD, (NEE)
o FYLABIZERTO/NEK DS NRDF (ZOWTOMHUKIEA H D . 1 FICKRERPEE R %2175 TET
B (M)
e EXFOR Basic Manual @ HAGERZ Web LiZ4B#4 2, (b, KE&)
e D1600 HFHENEMRD PrelimE024~E026 % IAEA (Zi6fF L7z, 4% D1500 HHEDa—F (v 7 EE
WCADTETHD, (HH, K&)
e IAEA T 12 H 15 AiZfThiNiz EXFOR a—F 4 Y ZICETH T —2 v a v 7MLz, (&),
KE)
o VBL R TR - RRVAT LDOTELA ML —var&fiolz, (Wi &)
3. ki
e I— R{ZDOWT

T a— RAFHICRES L, KRShz,

MAG+SCT+TOF+MWPC (H) Magnet+Scintillator+ ToF+MWPC
DELTA-TOT-KIN-ENGY (H) Error in Total kinetic energy
THK-TGT H) Thickness of target

FISSN-YLD V) Fission yield

PRBLE (W) Probable

MOST (W) Most

MOST-PRBLE-CHRG V) Most probable charge
MOST-PRBLE-CHRG H) Most probable charge
DELTA-MOST-PRBLE-CHRG (H) Error in Most probable charge
DELTA-LEG (H) Error in Legendre coefficient
INC-MOM-LAB (H) Incident momentum in lab. system
S1.02 (V) Si02

e NRDF Offi I3 FIZoWNT
TV =T XA NOESEER, ¥4 MANCOW TN TFOMEH 2385 5,
EHIZOVTILE BITHFTT 5,
o AT XNLF—DFRIIZONT
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