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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.

-42 -



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

3.5 Uuogbboboooobobbd <od >

b booboobdobooobooboobdobd<bo >0000b00b0o0ob00obooogan
-MAGOOOOOOOOOOO»+7000000000m-000000
gboooboboooooboooon
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 00000000000000000000 ([ntx-wg 133]) <00 >
-gbooobooboooboobo0oobooobooobooboobooooobooboobooboboon
O00TOF0DO0OU0OO0|M 000000000000 OO0O0UOOOU0DODOOOUOoOOO
Ooo0ooOoo0o0opoooO0OoooOoo0OoooOoO00oooOO0OoOooDoOOoOOoDn CNTR-
TLSCP[Counter Telescope] D0 000000 0O00D00D0O0OOOO0OOOOOOOO
obooobooooobooooooboobooooobooboooooboobooooon
obooobOobooobooboooooboobooobooboooooboboooooon

b obooobooboobooooboob <00 >
-gboboobooobooboooooooooobobooboobooooooboOoooOoobooon
oooobooooboobooooobooooboon

3.6 00U

g0 ooobooboobooooobooo
-gbooobooboboooobooboobobooobooboon

00 00000000000000000000 (D1634) 0000 NRDFOOOOOOOOOO
O00EXFrOROOOOOOOOO

3.7 OO0

00 0000000000000 00000o00mooog /MeV/sr/Particled O

3.8 UuUuouoon
g ogoboboobooboobo

1.000o00o0oooooo
Symmetrical error 0 0 O 0.00E+00 — > +—0.00E+00

-49 -



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

2.0000000000000000
00000000000000 HENDELOOOOODOOOO
0000000000000000000
- XXXXXXX, ZZZ7777, NEGLIGIBLE, UNKNOWN, X O

ugb obooobooobooboooo

1.0000
(1) D00000000000000000000000
x 1.000E+00 1.000E+00 +—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 +-—1.000E+00 (AB Type)
1.000E+00 1.100E+00 +—NEGLIGIBLE (AB Type)
1.000E4+00 1.200E400 +—1.000E4+00 (AB Type)

2.0000
() D000U0ooO0oOooooOoUooo
XXXXXXX (Too small value) -> NEGLIGIBLE
2777777 (Too large value) -> UNKNOWN

(2) 0000000000000 0OCOO0O0O 0oODOoOOoO
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)0000000000000000O00COO0O0OUO0O0UDODO0O0OD +-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 1.000E400 +—1.000E+00

1.000E+00 1.100E4-00 +-X
1.000E+00 1.200E+00 +-1.000E+-00

3.9 000

gboubooboobboboboobogboubooboboboboouubooboobooooo

-50 -



3.10 ODOOoogon

U0 oOob0o0OooO0obo0o0ooOOobOoUOONRDFOOODOOOODODO
-gb00oboobooboboooboboooobooboobooboooooboOobooboOoboOoon
oooooon

3.11 NRDFUO EXFOROODOO

OOEXFOR ODOO0 NOSUBENTOOOOO NRDFOOOOOOOO0OO0O0O
-NRDF 0000000000000 0O000000000000000000000000
OONRDFOOOODODOO00OO0OOOOO0OO0
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

O000JCPRGOODODOODODOOMLexiconD OO ODOOOOODOOONRDFOOOODO
goooobobodoooobdddooooobbdoooo0oU0UUouo o
00000 LexiconDOODODOODDOODODOODODO0ODODODOOOMOOOOQOOGOO
oo obooobbobobobobobobooooomobbooo
gooobooobooobobooooooobooooooboooDboobooooooooo
goooooobobobobboboooboobooobooobbobbbbbboooboob0d0duUuooo
0000000000000 00dLexicond OOLEXICON FORNRDFOOODOOOODOOO
000000000000 Polarizationd Vector Analyzing PowerOD Polarization (Spin)
Correlation Parameter1] Polarization (Spin) Transfer ParameterD 000000000000
000000D00D00DO0OD0OReaction Typed OO0 HeadingD OO OODODOODODOODOOOO
oo

5 UU000U0bbbOooUubbbuoooobobOobd NRDFOO
goooon

5.1 0O0OOooo

00000oooooooo0o0o0oooooooooooooooooooooooooooo
00000o0oooo00ooooooooo000oooooooooooooooooooon
000000000000 Polarization transfer D;; 00 00 0O O O Thick target multiplicity O
g00oDooooooooooDo-MAXO-MINOODOOOODOOOOO

000000000 0DO00DO00DO0O0D0O0O0O0OO NRDFO EXFOROODOOODOOOO
O0000ODEXFOROOOOOODOOOOO NRDFOOODODOOODODOODOOODOODOOO

10

-51 -



gbooooboooboobobooobooboooobooobooboboooboOobooon

e JO0IO0OOOODOODOOLOOODOODLOOODOO <OO >

NRDFOOOOOOO (VO 20)000 TOF, EDE, ACTV, ACCMLO OO 0OOOO0DOOOODO
000000oooooo0o0ooo0o00U NRDFODDODODOOODODODOODOOOOOO
OOO0ODET-SYSOOOOO0O0DOOOO0O000D0OOEXFOROODODOOOOODDODOOO
0 O Dict.22 (Detector) 00 0O 0 0O O ODict.21 (Method) 0 00000 OO0 O UDETECTOR,
METHODO O OOODOOODODOOO0OO0O00O00O0000O0 NRDFOO METHODOOODOOO
roooooooooooooOOOOO0oOoooooooooDODOOObOOOoOoooooooooD
oooooooooooOoooooooboo0oooooooobo0o0oo0gg EXFORO
oo oobobobbobobbbbbbbboboboo
oo0ooO0o0oONRDFOODOOOODOOOOODOOOOODOOOODODOOOOO

e JO0ODOOOOODOODO <OO >
obooobooogoboobDgc entr-TLSCPOOODOO0OOOOOODOOODOODOOODOO
oooo0O0O0O0O0000oO00oopooOoOOOOO0OO E-AEODODOOOOOOOOODOO
O000000000000D0ODET-SYS=(CNTR-TLSCP,SI,SI,EDE) DO OOOODOOO
obooobOobooobooboobooobobooobooooooobooooboOooooooo
0000oooooooooooooCo0o00onD EXFOROOOOO TELESOOOOOOO
00000000000 (TELES,DET1,DET2) DOOODOOOODOO

0000000 DOReaction Type, Physical Quantity, Detector, Heading 0 00O NRDF O EXFOR
0000000000 0ooo00oo00oDooo0oDo0oDoo0ooDoOooDoOOooooooDooon
000000D0O0000o0o00o0o0o0oo0o0 EXFOROODOOODOOODOODOOOOODOO
ooo

000D0000o0o0boo0o0bOoO00ooO00ooODodoO0ooooOoooogoooooon D04
02004040 30000000000000000000000 DATE=2004-04-300 00000
000oo0oO0oO0ooO0oo0vVoO 10 (0oo00)020(00000)00000OEXFORDO
00 Dict.30 Dict.b070000000000O0O0O0ODOODOODOODODODODODODODOO
00000 NRDFOOOOOOOOUOUOOOODEXFORDO TRANSOOOOOOOOOO)OO
0000000000000 EXFORUDOO TRANS.9084(20040 20)00000Excel 00O
NRDFOOO EXFOROOOOODOODODOOOOO NRDFOODODOODOOODODOOOOOOOO
000000DO0000DO0O0C0 NRDFOODOODOOOOODOODOEXFOROOOOODOOO
0000000 SOURCE=EXFOR; 000000000 OODOODOOODODOOOOOO

000o00ooO0o0U0Do00oDo0ooDooooooooOoUoDnD byoXXoOoo bOoOo
ooooo

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

e D9003:20030 70O 17000
e DI004:2004 0 40 30000

gooooobooobooboooobooooboobboooboooboobobooooobooboooDboog
gbooooboobooboooboooooboooobooooboooobooboobooog

11

-52-



5.2 0DUO0OoOoboObOoOoOooon

ood ood ooo oo (boo |00

ANTIN Anti-neutron \WY% oo ANTIP OO

INCASC Intranuclear cascade model \WY% oo | D1765

LNGTD Longitudinal W g0 | D1780

MCPLT Microchannel plate \WY% 0gd | 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 \W% 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 oo 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 | D1829

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 0o | D1g840

MCPLT Microchannel plate V-5 g0 | D1662 | EXFOR: MCPLT

PPAC PPAC: Parallel plate avalanche counter V-5 OO0 | Di1814

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 00 | 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 00 | 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 NEN
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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 | Digo1l
DELTA-DLS Error in Polarization transfer parameter D(L’S) H | OO | Di8o1l
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 | D180l
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
yA Atomic number H| OO | Dle62 | wOOOO
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2JPNSUT Tokyo Univ. of Science V-1 00 | D1791 | DOOOOCP-E/022
PLST-SCT PS: Plastic scintillator V-5 00 | D180l | ODOOOO
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 oo gooog

approximation
MOM-DSTRN Momentum distribution V-7 g0 | D1780 | ODODO
VYNS VYNS film V-84 | OO | D10o04 | DOODOOOO
CMPD-PROC Compound nuclear process V-3 oo
MB/SR/SR mb /sr/sr V-14 | OO MB/SR+x2 0 00
MB/SR/SR/MEV | mb/sr/sr/MeV V-14 | OO MB/SR+*2/MEV 0 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 (RN ENGY-EMT O O O
ISOMR Isomer \WY% oo oooad
CMP-NUCL-PROC | Compound nuclear process V-3 oo gooo
BUBBLEC Bubble chamber V-5 0od BUBBLCO OO OD17330 0000
RESNS-STRGTH Resonance strength V-7 uad WOORESNODODODO
RESNS-STRGTH Resonance strength H oo WOORESNODODOODO
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