7 —%=2—2A, No.l07 (2014)

SEODREYI R

BEIEH T DT O DB IRT — X _X— R |ZHT 5
F—E st ) 2SS E

1 RDM on "Reference Database for Beta-delayed Neutron Emission Evaluation”

FR TR

T B
chiba.satoshi@nr.titech.ac.jp
H A - 1T TE B S R
Y N

minato.futoshi@)jaea.go.ip

1. &=

i

KRB 201348 A 26 HH D 30 HIZHT T 4 — 2D IAEA AERIZH VTR S
Niz, 23— 4 F—4%—|L NDS ® Paraskevi Dimitriou [ T 5, [EWNI S ITFF TIHERE
D, HLROTERSIM LTz, SZHEOFFMB L OBINEDOREK T 7 A A n3fgil ST
W57 YA b URL UL FIZHB#ET 5,

https://www-nds.iaea.org/beta-delayed-neutron/index 1rcm.html

B EEIE A 1T A CITHIC R FEF L I TV D b D EEMTHhH D, Thbb
Koy adie 8 CHAM LIS HA O R Ch 5720, B AED Q EAIREL
DOFHEF ST R LT =D REWEEICKEHSALFEFOZ L TH D, EBFTHEF
WL, A CTEERMEZIRO D RELRETH Y, FHHOERETH 6 FEOERN
WEONTND ZLEFRESHMOATNDA, TSR OIS Godiva FDLEE &
fifio T, BRHRBIRE SN WD HERMIE (aggregate yield) ThdH, T7bbH
B O, £ ORME(L L ZNENDORBERKICEIT S B EBIENERORZ 2T
IATRIA L TE LTI R ILE OWEIT 120 | FHEF RIS TS, Keepin D
T— X BHL Th D, P ETIL, aggregate yield 7353 7> TWUL 3 & 5 2 D53,
PRIV, TD XD RT —F PN D EMERAE, A= L F— TR 5T
Do RPFORBBES, ~AFT =T 27F /A4 F (MA) OB THRL - {HIRT
%% < ORI L TUE, 20T —ZBFELRVONRBUIRTH 5, aggregate yield I,
JFEI IR RIS (B RHEZLDOT A Y N—T45340) SR O B AR (CF
B, B PYE TR ARICHET AN TE D, ZO X ) HEARIEEA



EWEA TSI, DI B 2T — IR TH Y | Keepin OF — X ITHA_TEE
%< ODRMEEWDIFET D, LOLARBRD IO X ) REHEIL, THFERIE ORGSR
EEOBLENDL, JRFEMEOT —~ E LTEL OELAH Y, £FHEWE OB
MH b HERITTHE SIS T D A O B AREEIC & D Bk 2R e R oA B A T E
THEDICEETHY, BB T\ 5,

A CRP I, EREFHETF LWV HWNT —< B2 Y THeoIl, ROk~ 72
T N—T DR OBR, FORFHE AR U, AT W ARG 2 5T 5 - O ICBifE S h
TbDThdH, D Agenda 18k 112, ZIMF Y A M &AfHEk 2 1287,

2. REBOHE

A [ED CRP D BB BRI ICBT 5 2L E TOEBRAZ2BFZERCR 23845 L |
Lt 4 RO 5 RHEZRET S L THD, ZOREX, 3 EEZTELTH
59 bLORPIOZHETHY . BLE20HOSMNE THE I TNV, A2 AFEE. H
JEFN L DK EORFE PR OBURME D e 4, %Y 3 BEIE, HEEH
AT A B OBEF P METFRIZ OV T OFEE LRI Z B2, 2O CRP D7 R Y =
7 N TCEER S TR A IERH R OFRAEEIZ IARA O LR — MZE DO OLND TETH
Do

DBRIZBIM U TETRRER L7=DIX, A CRP 7’ Beta-delayed Neutron Emission @ “FFf”
DIZHDT—HZX—=A LWHXA ML THY, O “FHE” OLEIZ, &2 KEFTH

N\ g

NN

_, oy . “ L

REBIMENL DI N—=TT x b, BIEND 4FHPTHE, 5FHDBE,



Wb, EWNWHZETHD, TOKRMFTEIX, v 7~ A X —KFO Balraj Singh K & 95 A
WTHy, ETZOAPERICEESN, FARCZOBTLEDLLIT VB F O
Daniel Abriola K723% DFEEMED & 5 2B TEREINZ, ZOANBIE, Dl L HE
IR 2 Lo TWAATEHDO LI Th D, &I DI T EHEORIMB D5
TN LRERICGRIENTZOER, ZOANTELOSKERIIEFICHY TH-oT, 2
DHFTIe > T D, 201343 A~ /"y X 2 Th 7= ND2013 CT1 Singh KiZ& -
TaEE L2 Z 2BV L7z, SO T BREPEH L LErT—v a7y
AMVFILUTDOURL LV BT ENTE D,
https://www-nds.iaea.org/beta-delayed-neutron/index 1rcm.html

72 BEHEO#KEF T NDC(NDS)-0643 & L CHIEND FETH D,

. REABE
RHRBINE DFTENFIL, RESFITTIDEHT ITA XEIND, — DR+ /1T,
ZIZEENDDITAT =AY O Piksaykin K, FEO Mills K& THET, 207 L—
TV 5 aggregate data (Z HLEE 2 £F > TU %, Piksaykin K3, FEAMIZIE Keepin & [F]
U aggregate 3 T UICROEHEREZIT> TWVWDH AN TH D, FEILI O activity 1%, #5256
M2 KA D T MA DT — X BT HISTC 7 By =7 RREoNFIZR>TnH Z
EERHEDBET TH -7, Mills RIZEAIZEIFMEESATHD, O —2DHT =
U—ITeRERL - PRI OBE) 5T, 2 Z2I2iE ORNL, I—1 v /8RO R
MHBMLTEL ORRMBO TN —T N ZIZB L, ZOSRHEXITEL/ L, bH
LRl D 7 —7"C, L Singh X, Abriola FX Ot iZ 1 [E @ Juang Xiaolong I, BNL
? Sonzogni X Johnson K78 Z ZAZE EN D, T JIHERE OB T ) & T PEF R o
MDD AN MVEFL TS, T, REOHIAHE 2 BHHTITbR W Oh
DIERIZDW TN T D,

JF IR OB, BRI T 7 a —FIC X DR ORI OV TR 21T -
Teo BANS, B HA RO AR AT L X — (R 2 Z 8 LT BR P IR %
ieam L72o MR T, ERAIET L Th D YR BN AR EUEICES < Baiko 1
PEF U R O RS R AR Lo, WEABERIC £ 2 B P O R FEII R RS
FEETH DN, SEOERVBHIFFEND,

—J, TEEFHRLK EJRF IBERED LG TIT > T D IR TR 7713 AT LF5ER 38
FEOMEL ZNETORREEZRI Lz, ZOFETIEH, RIS THE L7 MA O
SRR T — & & H BESROZRIET vV a N R mEAL L, By RIGE
@ﬁ%?ﬁ@ﬁﬁ%m@ék&%u.B%@@kﬁ%ﬁ ma R L, BRI RO
TRIREZR ESE2 22 HMELTEY, BEROICETENOEET 27477

U—{tL., FET — 2 LHB L TR F~v—7 Z(7H LI b DTH D,

-
—



BNL @ Sonzogni K&, #i & 23 < #IH 7217 & X Ji L 72[F U < BNL @ Johnson K IZH
0 BRI Pn O RFIEIZOWTRREITo 70, FatER O£ 6 HfFS
D & DI Pn %z B AREEEUN CTHIS & B AREED QEDBE L L TIHEHIZE W22 R/t
PERESND, A4 7 DL Kratz-Hermann O T, Z4UiE JENDL OFHEIZ S AV S
TWABA, AEHE S LW EHERE RIS DICRWRREZRE L QD T
DR, KRPWEGRICL2 THE Y 7 —2 2B BB TEX T 5, Sonzogni K H
B OREFTIE, BREPECICEDIET — X OMBERIC OV TGEREITV, S5
PR T O TlE e =RV F— AT MVOFHIT T — % OEENEIZ OV T
L7,

Singh 1% Pn 7 — Z FHli O BLRIC DUV THEAT L7z AR T — # X—Z & L Tl NuDat,
NuBASE 2SI F[EECTH D, #HlT — X IZEHEN D& ER EITHOWTifgam L7z,

ORNL @ Rykaczewski Fu/& HRIBF TITiu7z I < Hieilt D FEFE Hfritk - o0 SRS R 12D
THEZE Lz, o7 N —7 13 ICHEBICHE Z{T> T\ D K 5T, BRFEIC
B4 %2 < OFBRE R 2 Bl O F i CGGEICER L T\ b, £72, A1 ¥ CSIC KFD
Tain K| 7 7 > AD GANIL 7 4 T 2 RO R ZAF T TITHI T B I k7 O
ENZDOWTREL Uiz, %, B CEHE STV 5 BRIKEN 1Y =2 hD A L /3—
D—=ANThHVH, HRATAETEINL TV DERPEFOWEIC DN THERE LT, &7
VT KED Garrett K 51X, 454 @ TRIUMF Tt STV D FEBRIZOW TN 21T -
2o O X DT, L OfEaE CEREHRMEFORENFHE SN TNWD (FRXIhnb S
D) WRIIE, EHEMTHERRIE A A L. RER -y T TLHDaA
/VT/mem%ﬂ%_éﬁfw5MEm-%ﬁ&%@%%#ﬁ<%bofwéo:
DEIMRERIZIT, RI B =LA77 7 N —BMETH Y | MIRAIC BB X R L
LTWb, DB TR ESNTZXF—TU — RE2W < OMHEI 7 5 & HRIBF, BRIKEN, MTAS,
VANDLE, LeRIBSS, BELEN, MONSTER, JYFLTrap, FRS, ISAC, GRIFFIN, DESCANT,
LAMBDA, FAIR, Double CHOOZ, DANCE, SPIDER % Th 5, I OIdhisks & i
HWADZL>TND, WHWBLEHTE RN, E b REIOfiF kB TH Y |
JRF- I TR | PEF RO A7 B30 2 - 3 PPEF IR ORE HEEHIZA
NTW5 K9 THD, BRIKEN (KM, K[E OBFFEE HEMF O RIBF % FIVTIT 5 B EIE
P RHED 7 ey =7 b TH LN, Sk, ERNNSEERRT —ZBNAERNIND
a2,

B DOREEFTH LT aggregate data ICE X SN TEY, BROBET—% T4 75
U—DREENREL RN ENRENT, ZBIMULTEFERT V—T DORENEDEL I, Hx
DOEFEIZE T DI HE T RIZEET 52 6 DO TH - 7203, Piksaykin i, A7 b
BRI BIT 28R TMET D 6 #F - 8 HERBLOMBEIZ DWW TRR LTV, £ OfFROEE
MR < Eak LT\,



F2 h RFA/NT 7 @ Fallot K iZ B-delayed neutron emitters for reactor antineutrino @ %
A MVTHEHZIT 7o, WD 7 NV—TDOFLIE, BAEHRICED R FF=2—FU /
BROAXRT MVOHETH D, T, FFF==—r) 22X 5=a2—F) /iR
DRRFEE & B ICEARIEBR FIEOREEDT- O Th 5, RANIZIZETOESHI NGO
Za— RV AT MVRREIZRDR, ZIUEL B BRART AL LHEET Do, ik
WCHGRIICHEE T OMERN D D, BRI B BRAXT MABPESNTNDHDIFITL —
MO THDLI-, REOFHENMLEIZRY , ZHICHAROKFHEGRZHIGF STV
5, DEETTHIORREMEE T2 EINTOME LT\ R, Kk, FRICR-T
#1200 BHOFHEEZ L TRLWE DK A X T 72720, BfE, R ThH HMFEMEAE
(RAEH) . HFHIESRAE ORLKR) ., /NERZEK RO &gz ->Tnd
LIATHD,

23, 4 AT, REIOSHE TILED TH REMRREORENTONIZ, £
7o BRFPEFHIEICET 28R 2 EMICHET 5720, HFEE R CTHRAEOEFENEY
Woinic, BARMOMEFR DO~ NThH DB, T IEENERL CWLIET —% 74
77 U —JENDL & MW o TET O/ & . AARERNOREYHL e L L, &
PR PVEF U A RRE T D L W OB AT SN, £, 7 — ZFHlbse 7 L —
7 CHFE R OB 2 W BRI O R ATV RIEIOSEEE TIZZ ORR
ERETDHI LIl SHIT, THE - BEO ZAPHEEITR-T0b 9 —DOREEIE,
JENDL O aggregate yield (Zxf LT, & DERRAEMM PR ELE 52 TWDHD, £D
) A N2l 52 2L THD,

MO A 5 BHIE, ZhE TOMm OB FHROMR L EELZTTo 7,

4. =EOFRE (B)

A Bl T, aggregate yield ~DBILMID L/INS O T, SEATERES 2 OEFRE M1
I R E RBILATERN TV X ISR Uz, KO HEE X, WE, 55 - RIK
WEE, MBS e SIS SR A RHE TR A To TV D LD THhD, Lo
b, B OBIGEE D DR AR T, KBO LA EREHE 5> E<FHA Lz ENnH A
BRDHDLEI 0T, Fio, BKOHFHEIL, BENZE O R4 E ORI & shu
BHEZEEE L T D L& U7z, BRIKEN 2N 226 Ch 5, ZHICBI L TIX, HAD
EMIES HALEBRRRORN Y ZED TORITIUER bRV E B o7-, RE] CRP &
BING, BT A W e B T E TSR 21T > T\ o 7 a7 FT oW T L
TREO T N—TNHIBINTHTETH D,

WRIOEFHEIT 2015 FED 1 AS 5 AOMO 1EMEZ TEL T 5,



5. T (B)

RSB LR ¥ a ¥ 7 CHEIL TV AR, FallixHReEchilicy a ¥ 727
X0, AEL T A= OEEDL I HESTE T, Ya XU bR
WX EZZ2N L, RBOESICKRLARD D, ZOHOMBIZHFHEL 2D L, [ARFICEE
WBDER bR 2 D, EEE. BT TS X =7 XA MU AT Lo FER
HHIEH EMNIBRD TS, o, YVa X7 TR, HEOBE TIXR O W ED
—HERHZELH D, ARLBE~Y Y TICH o TRV ELWHESE Ao, DL
R G ERbD o7,

74—, AT O R D i x CI BB E RS DO, I
KIEDIFHHTIE Tz, HEDO L L RAMIE, ZFOMAEOE I OFIR LT, it
IATE T2V E WYKL REN e hoTz, LovL, SEEIIVTHRAT, V4 — 2V REED
LKRWHTH DL Z LT, B2 b0 TR W, 4 F Tl L T 2o A H L
RV, ZOHRBIE, S, 10FELFEATHRIENE ol

7 — 4% =2 — ZDOHEREICIE, F LA REARPLEAPOGFENTZNT NG LD T,
AIDIENNER L CHREN, TN AOFOEMOT —2 Oz, BficsSbLNWE
BERRONBRW, R0 T, FRICHI2HHOTED ) bibF L A72EED
bO%, BETICHEDLZ LITT D, KA, PELY RLIESHE DK DO TIT Z
LM TE 7= Belvedere BN H DY — MO B TH 5,

RBIC, RGP KD TIo L — B, KFFROKFEZEEDOTESALL DT = THATR
E— 3B Lotz, £ L TURER A ORIZE L WY B A ILTTE 72 JAEANDS DK
BIRE, AAROBUKEK, VLS TSVWET,




y \
\‘/9/ \Q\), 18% 1
\NS4

D £
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IAEA Headquarters, Vienna, Austria
26-30 August 2013
Meeting Room VIC A0742

Preliminary AGENDA

Monday, 26 August

08:30 - 09:00  Registration (IAEA Registration desk, Gate 1)
09:00 - 9:30 Opening Session

Welcoming address and Introduction

Election of Chairman and Rapporteur

Adoption of Agenda
Administrative matters

9:30-12:30 Presentations by participants (about 40 min each)

1. A comprehensive approach to determine delayed-neutron data — mass yield
measurement, calculations of independent yield, decay heat and delayed neutrons,
S. Chiba, Tokyo Inst. of Technology, Japan

2. An analysis of incident neutron energy dependence of beta-delayed neutrons,
F. Minato, JAEA, Japan

3. Systematics of Pn and P2n decay, T. Johnson, BNL, USA

Coffee break as needed
12:30-14:00 Lunch

14:00 — 18:00  Presentations by participants (cont’d)

4. Emission of beta-delayed one- and two-neutrons including neutron-gamma
correlations studied at Oak Ridge, K. Rykaczewski, ORNL, USA

5. Recent results on Pn-values with the BELEN 4pi neutron counter and future
measurements, J. Tain, IFIC-Univ. Valencia, Spain

6. Opportunities for measurements of beta-delayed neutron emitters at the TRIUMF
radioactive beam facility and the GRIFFIN and DESCANT spectrometers,
P. Garrett, Univ. of Guelph, Canada

7. Measurements of beta delayed neutron emission probabilities: possibilities at
VECC, Kolkata, G. Mukherjee, VECC, India

Coffee break as needed



Tuesday, 27 August
09:00 - 12:30  Presentations by participants (about 40 min each)
8. Towards a reference database for beta-delayed neutron precursors, B. Singh,

McMaster Univ., Canada

9. Components of a reference database for beta-delayed neutron emission,
D. Abriola, Tandar Lab., Argentina

10. Plans for evaluation of beta-delayed neutron emission data for some FP nuclides,
X. Huang, CNDC, China

11. Simple estimates of beta-delayed neutron spectra, A. Sonzogni; BNL, USA

Coffee break as needed
12:30-14:00 Lunch

14:00 - 18:00  Presentations by participants (cont’d)
12. Beta delayed neutron data for advanced reactor technologies, D. Cano-Ott,
CIEMAT Madrid, Spain

13. Absolute total delayed neutron yields, relative abundances and half-lives of
delayed neutron groupsin 6- and 8-group model format from neutron induced
fission of 2?Th, 23U, #°U, #°Pu, and **Am in the energy range from 0.35 MeV
(or threshold energy) to 5 MeV, V. Piksaikin, IPPE, Russia

14. Calculation of delayed neutron emission from fission and fitting results to few
group approximations, R. Mills, National Nuclear Laboratory, UK

15. Beta-delayed neutron emitters for reactor antineutrino energy spectra, M. Fallot,
SUBATECH-Univ. Nantes, France

Coffee break as needed

19:00 Dinner in a restaurant (see separate information)

Wednesday, 28 August
09:00-12:30 Round Table Discussion

Coffee break as needed
12:30-14:00 Lunch

14:00-17:30 Round table discussion (cont’d)

Coffee break as needed



Thursday, 29 August

09:00 - 12:30

12:30 — 14:00

14:00-17:30

Round Table Discussion

Coffee break as needed
Lunch

Round table discussion (cont’d)

Coffee break as needed

Friday, 30 August

09:00 - 17:00

17:00

Drafting of the meeting summary report

Coffee and lunch break(s) in between
Closing of the meeting

Topics for Discussion
Experimental programs
a. Evaluation of experimental techniques

Theoretical models calculations

a. energy dependence of fission fragment (on resonance at epithermal
energy, excitation energy)

b. beta-decay (macroscopic, macroscopic+microscopic, microscopic
models)

c. masses (AME, FRDM, KUTY, HFB)

Compilation of existing and future data
Evaluation efforts

Methodology

Assessment of JEFF, ENDF, ENSDF
Review of to-date evaluation efforts
Need for new evaluations

Evaluations of experimental techniques

P00 o

Training of existing and new evaluators
Structure/form of new reference database
a. Formats (EXFOR, new database)

Competition of one neutron and two-neutron emission after beta decay
Reliability of integral measurements of bn-emission in a function of time

Integral measurements of bn(time) dependence vs microscopic analysis ala
ORIGIN
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