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[1] XTI

2R (ke 3 515 T S ) 1B ey SRR e e R €0 S S R 0 25 e Sl P AL et et D e
DA S (KEK) LTI 2 WF SRR (LA T TR E0D)1E, 2009 4F 10 A 1 HIZ
MRz 2 — R E O MR RV F — RLEEKE — L BT D0 9E 1 71 & ) &G
L7z, ZOWEIL 2014 4 4 A 1 BIC S FEIER STz, AREFIL 2014 44 H 1 B b
2019 4= 3 H 31 BETOMMICBITDMRORE LD | SOITHZERH 1 OS %Ik T5
REZIRRTEHDOTHD,

KW EL R 2 — LR L OB - 1 112K B OBFEBI S E IR ATE - L Tl
FHOMIBILM e R R RN —REERE — A LD MR, S AR
B DI TR DO R 72 RE T DL O THD, A EDOLE, RIKIZBITSIHEA K
DEPFA RO RO A TIZ AT 7o, SRR E 553 BiERE 8 (KISS) D B F& LRt &
FREBRE ~ O E N ED DT, KISS TIEZEE 11T UG CHA R U T G RN (%5 |
L, B AR 0L — W — B0y 6, B EIE R E DR 085 ERRFREO XTI AT REL
720 Z ORI GIIREEZ IO B 72 b T IR EICE K S Lnb, 2O 5EHE I
HR7pdkiE 70D, 2 2 TIAfie MR — —128% KISS O [FEF|HEFTHEE L, Mg ICE
R 5720 OFE, THF SR HERE S35 ) B ) 3L STz, ERGRENAE OFH, ~ > o4 A
LB DNAFFATIT 728 KISS FEBRAREED A FEEFHZ RIBF fitix O FEHREE & |2
B0 5 TR & [Rl— DK AETIT 2. 5912, 62k RIBF 8 E-ARZ: B 2 (NP-PAC) Z LK
L CH AR R gt 2 — B, R 2 —0 = F L FEE 1255 NP-PAC ~
CAREERAR S AT LN ST,

FAEHFCIE, KEK O 3L [RFI R 6 IS WA — T — 0 B & AR SEiE 8h 3R — .,
FEEIRI 2 E O TEH AOMERE - B B - SEER D76, 2016 EENDLO KISS JL[EFI B LA
(ZHEBRIT T, 2015 - 4 AR R R 2 2 —(WNSC) ) &2 BRI RO v L 7 SRIZER
EL7,

AW BN FE SR /1%, R KISS (2B FEMFFE O BRI 2 T A= Fer 2 —I
BWTHED LN TEAZIEKEE RI B —AJiiis% (SLOWRDIZE TS, (KIER L EE — L0
IL[FIBRFE | 26 B SO AURA TIRF AT E 2V B /0 W2 (MRTOF-MS) D 3 [R] BR 6 - 2[R F2BRIT
K hATWD, FRCH L, BN D EMZIRNARORENE &l E 7 0y /7 he
LT 2017 FEELDIRINHEL D B TWD, FLFRBFZEICIIT 5N AT AL T, KISS 12
LD RS T O YRR RN RIS 5L — R B AR L S LD R T 5
126 ITEEORAEEE R(FINLIAT 7 b, BT — A N DR ELS, MRTOF-MS (121%
Y7 R FNAROEEE &]ERERHIT b5,

AW BB D RN FANTEAT BB 35720 | EEBR O —Y —a3a=7
+ SSRI-PNS collaboration <C[EFE k7 —2 IGLIS-NET Z#ifk. =9 HLEbic, #HE
(Institute for Basic Science, IBS ¥ LT} Seoul National University, SNU), H [E(Institute of
Modern Physics, IMP 33J T JinNan University), >4 [E(National Superconducting Cyclotron
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Laboratory, NSCL/MSU), J# K74 & H 1 5807, JAEA, fEE KT, 4 HTEKT., &
WRF, TUNRFE D LRI SEE BT 125 R S, ENIMFEE Loz iR{bL T b,

FEEAF WNSC 13, CR 2o 2 — 3B L COAEE BRI — O /). WNSC Jh H
DN EIT—(WNSC &I )R, Bl K - i1 DI SERTEHEREJAEA) - BB R E o0 3
FBREDO SUER L EREIFT—2 L T AR ¥ —L 0@ N 721 B84 D5 144
HO R Y7 OFENSCHEIRHIX TOFE THFIEE B lE D TD,

PUR T, SR e 2 ——F A OB T -3 SHFFE 1 3% O B %8 - B fifi B LY
WFFED N WEFE 1A BF7E 708 O BARRIMIFEAZ it S 3618~ | I % (245 R O 58
W hERET D,



2] AR5 0 1 8% A D BR 36 - B Al K OVRRR DR

ARFTIL, WFFEH NI B OB FE - B i . BLOWTEDO NE LB T2, 7035, Fl
SR F AL BT DATSE M O JE [FIFI B 3 N Lo T Tngd,

i R 55 BB R i - AR M E/BEE
2-1  JrFREPUNE &S EEEE (KISS) b/
2 B BRI TR R E UE B0 8% (MRTOF-MS)
2-2 . ~ Schury/F1 H
fEGE RI Jffiz¢ (SLOWRI)
3-1  KISS L [RIFHES 3B

*KISS, MRTOF-MS O ffififite B: 5 0, /M
w* L [FEF 35 L OV WNSC o— W — KR s, Jhi

2-1 TRBIREVE E55BEREE (KEK Isotope Separation System: KISS)
2-1-1 KISS #H

FFMEET L —7"TIE, 2009 4 7 H 16 BICEBIMToT-EEME T L —7 D8k it
WZBA T B E G E B S (FEEK S, Gales, Z 8 :T. Otsuka, T. Motobayashi, K. Imai,
R.Tribble) D2 HZFE-S%, KISS (KEK Isotope Separation System) at#| ([ B T3 A pGEE
GEWHE iR RN B 532 R PE - BEVEER N = 126 O B AREEEFIEDRFSE )% 2010 4
B2 —NTREBL TS, KISS #Hlo H iL, 26 BTG CAERSID N =
126 SEEORFmtGE, 7T H ALV THISE - FEEL . B O IEHE D RE IR
L—H— A A AL CTEMEE ke — AL L CHIH LT, B AR RE B )
T L= EHIERR E TV, A EEORSD KGR D + @R TTER A O
=V —IEERT DI RIRRIEZ AL THZETHD [S.C. Jeong et al., KEK Report
2010-2],

2011 4ENSHUYL B ZEFT O~ Rl 2 —0 E2, B3 FEBRRIZT VAL ARV %E V-1
— A A PRORE (1S H) | BLO 13 FERRYEH=EICL — W — R4 AL H O &
A AR — P —LZ OB =%~ — P — DR EZITV, TNENOBSE EHEIT
S>T&ET,

SEEPIFEIIZEDBR AL EBIZFERT B 2 OFHITHES T, 2012 2127 T X GANIL BFZEfT
T, KISS FHETERA T EDZE T BATICDOA M E iR T 5 TR A T o7, 22T,
KISS il TFELTWARIGHRE B6Xe B —A+198pt FERYZ VT, ASTRT R (S B
A~130)D A FWrim AR 2 IE L | AR A% (A~200) D A Rl Wr i A A Al 3~ 5 Z & ISRk B L
7o TSIV YLD IR B AE RIS T2 2 F AT OGS DA $h &2 FZRETE T
[Y.X. Watanabe et al., Phys. Rev. Lett. 115, 172503 (2015)],

2015 4= 12 HICBfEs =Rl 2 —D NP-PAC 7>5, KISS & H W\ - EBRGRE O fF
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BERIE#Z D AR 2 E—L
H A& H F7(MSPGC)
IV = LR H 28(SCGe)

BEFILYS5—

HES MR

m/Am = 900

AR AT L
FILIAVAREIL
RFESENR

X1 :KISS & DO#EE X,

ZEHIE LT, BRESHLD KISS O FERFREIL 2016 XY KEK O [FF £ E L CHElE
45, NP-PAC TOIFBRFRBEAZEIZANT T 2015 4 3 A5 KISS SR Letter of Intent
(LODDZEEEZBRLAL . 9 A 1Z SSRI-PNS (Slow and Stopped Radioactive Ion beam for Precise
Nuclear Spectroscopy) collaboration meeting 2 BA{E L 72, 2015 £ O HI| 44 9 A 12 SSRI-
PNS collaboration meeting Z B L, KISS O H:[FIFI| FH FZBRFE-EA FRTITEIRL | 1T FI6E
IR NP-PAC ~DJSEEAHEREL T& 7o, ZHETIT 23 0 LOI 23 HE41 T, NP-PAC

~DISGFEHEBE S 8 R THARIN TS,

2-1-2 KISS DBAZ&IRIL

2011 A2 KISS DX EZBIAEL . 2012 DA 7T AT KISS HAB/LINLDOE —LF]
XHURBRZ MG LT, 7T H AL NICHE B L= LB LD 7 45 A M D
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TeA T IA BT, TARNVANLL —F— B A AL T =y 7L kA A B —LDF|
HYLIZE B U7z [Y.Hirayama et al., Nucl. Instrum. Methods B 317, 480 — 483 (2013)],

2013 4E 3 A RIZ MT ZE £ T/&GREN 7= MS (Machine Study) B™— A% A LB NWT, &
TERE Fe B — (90 MeV/EZF)I28% KISS HEE D .DEER Th DT V2w A )L DOPERER
B [Y. Hirayama et al., EPJ Web conference 66, 11017 (2014), M. Mukai et al., Rev. Sci. Insturm.
85,02B906 (2014)]%1TV N, KISS A T A Foff N CL— Y —IelG A Ak L7z *Fe" 14 D
FIHUIZEEI LTz, LIALZRASS, —IRE — DR EE SN T HIZ L7223 > THI LR AMK T
THHGD RO, F5 LI =AM S 50%FRE SRS, [FIERRE — 200 K A7 PED
BAISHT=, ZNBEIHIT 50 A VG B L ORMP) A 4 A BRrE T HEMmAE B ALz
AR N TR G BT, BiT=72 0 AT 2013 4 9 HIZ, BEKE PFe B —A
(90 MeV/EZ 1) WA L T4 B BREAT VY ZORBEERE LT, IZgkoL —HF — g
AT ANARRE L E RO R WO EIER) 7528 T, SIHLEIED 50 54725
0.25% (ZD53 B D HEBEF THHN— 3 KROH AL DB HLUNRIT TR ITEKIFL T 0.1~
2% ThDd, ) 1T EL, B — A0 98% LA it L 7= [Y. Hirayama ef al., Nucl. Instrum.
Methods B 353, 4 (2015). AIP Conf. Proc. 1594, 380 (2014)],

KGR LIp D MR AL B BXe BT —2(10.75 MeV/A)Z FIV T KISS O @Eh{EAER
ZATOTOIZ 2013 4= 12 H BAfED NP-PAC (T4 L 72 KISS BAJE F2ERFFE(NP1312-RRC29)
2B T 12 HEOE — L% A LGRS IL, 2014 005 2016 272> T FREOD KISS B
TEATST,

2014 - 7 A2, B¥%Xe B —2(10.75 MeV/EZ 1) % KISS T AE/VHIZERE L 7= 98Pt FE 1
(RS, PR BGELIC SIS SIS 3P A AL BT T2 H A VT - R L
L, L= =G A AL 7%, 513 FEREAIT o7, EORER . KIEEE 35 pnA @ Xe b
— LA LTH 0.1% L FOBI LR TCEASAAF 25 EHEDLZEEEIEL

R—F YA
FILTUHRDRER

KAE—LET
HRAEILA
L—H—HIBA/F 21k
AR YrA
F—HI8 (421t

EIE e d: DR

Al B 1K

SEIRFQA A H AR s
ANEBRFAFVHAR

X 2: F—F VG 2% )L O X,



[Y.Hirayama ef al., IL NUOVO CIMENTO 39 C, 359 (2016). Nucl.. Instrum. Methods B 376,
52 (2016)].

2015 I, KISS 2EE T TRFMEL PUAA L OFIHUICKPIL ., B AiEDFF 4
ZMI7E L7= [Y. Hirayama et al., IL NUOVO CIMENTO 39 C, 359 (2016), Nucl. Instrum.
Methods B 376, 52 (2016)],

SR — P — DR A 72 L, KISS THIZHE BRI EH MmO p AR aillE =
BRI L~ I N BAT T DR, AL DB LA RE —Hi L ET D5 END
0. 2015 F25 2016 F2HIT THTZICR —F YR T AV EZFRHE LI (X 2 Z2R), R—F
BT AN ZRNWDLZE T, BFEMEOG I UHEE 13 (FFRE M L T&7 [Y. Hirayama et
al., Nucl. Instrum. Methods B 412, 11 (2017)], ZAUZ &Y, Ao —HF — D BR A 721 |
KISS TAAEHINT B FREERZ 3 HRE SR CEL LI o7,

TELTWHEILEZFENE TAA AT DDA KL —F — A A A bERD
F7TA LR TR L TBY, AVPTNZ=TT). V= INZ="15), LT AT A(Z="T3)TD
WCIERE DRI AT ARERZRESL T D2 LI EIL T2 [M. Mukai et al., Nucl. Instrum. and
Methods B 376, 73 (2016). Y. Hirayama et al., J Phys. B 47, 075201 (2014)], RS- — 44
A LU A IR e a2 L — P —RIGA A AT 272010, H—D@AFTHIRTED 250 nm
IR DR TH LR ZhEL . k%ﬁf;:ﬁﬂevvv~%~308 nm CAF AT DEm =R A
A AR E Z=T2~T8 DILFHEIT DOV THENL LT, ZHUZE T A TA 2 EBR I T

DRRETIHREOUVEZNREERD  WEDO R WERO TR RELR ST
[Y. Hirayama et al., J Phys. B 50, 215203 (2017). Phys. Rev. C 96, 014307 (2017)].

2-1-3 KISS ZfF -7~ EBRAF 5T

KISS FHHE T, 22 DDT T I ARy, N= 126 if5L Z = 92 OH M- B FI%E
D B RREERZ 5 7’|: B E&NEFICLOEE A BEL TS, BRISEL T, L ERZ Ik
DT T2 ARy MIANT TRICAIZREZ 53 EE | K DS FE ATV, ZO I I8!
B O B T IS AR BRI MBS B IICT T 7 ARy MEIR O 5 FF
B O F a0 & O THES r RO RIKEREEMEAZ B 7, &1 o0, 77/7;@
O HTH R R R R A AR G R D2 TR R T D Z BV HAE O N #a i 7
TIERATRETHY, 7 T2 7 ARy MERO Hk -l 0 Fan 0 s O Bam Tl R 7 Tk
LIRDIN, 2 TERL TS/ LBEN T R FF A B I 0\ TS A BRERAR Y 00 - RS B2 23 A
5372 7= O I B T AMRD TR EE727= 8 Th D,

KEK B L7 N —7" 30 L7 Tl TOBEE S eI E Tl FHm FllCB W CE
172 B AEO IR - KR BB LU A ZE R DJASIZENE B 59 D 8% L IR DO B
B LOVE EAICH AN B TND, BARIIZILKISS TR—Z R LR EIC LD
IREZE D FhER REO BB RSB 59757 — X B, - ENEICLD B O FEZE
MDILSIZB 5357 —FEfG, L— P — LA A AU 5 S C LD BT — A R fif R
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@ -y spectroscopy at KISS - Stable
O In-gas-cell laser ionization spectroscopy at KISS ﬁ Known

Element Charge radius known
Au 2051
Pt . . . 204p.
Ir 00000 l
0s 000 oy
Re ZOIRE
W 8 8 86 200W
Ta 00 1997
Hf Lifetime SHY
Lu Known B7Lu
Yb 196YJ
108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
Neutron number

B 3:N=26 iLEDEMNRE, KISS TR NEIToIERELEMAIELL —F— oKD
BLIR,
BEEIC LD BIE O BB RS L OB & 1T B 5 5 7 — 2 S 2 E A0 K3 KO
ZEAT L RIAFFEIC I BB T D,

2015 FFEND 2017 FFEE TP NP-PAC (28T, KISS HFIFHEEEL T FEE 8 o
FBRAREN RS-, B ARGy JCIIEDS 4 1F, L —Y— B GllEDs 1 18, B &RE
23 144, KISSR&D 73 2 T %, KISS TITo72 f AREEEE /36, L — — K e DR FE L B
RIZHOWTIK 3 1R,

1. NP1512-RRC37 (5£8k{%3% 44 : PM. Walker, Univ. of Surrey)

2. NP1512-RRC40 (FZERr{{ 77 Y.X. Watanabe, KEK-WNSC)

3. NP1512-RRC41 (ZZBR{REKF Y. Hirayama, KEK-WNSC)

4. NP1612-RRC44 (32513854 : H. Watanabe, Beihang Univ.)
5.NP1612-RRC45 (FER{RE 1 Y. Hirayama, KEK-WNSC)

6. NP1712-RRC37R1 (ZEER{{F 4 : P.M. Walker, Univ. of Surrey)
7.NP1712-RRC40R1 (FER{RFF: Y.X. Watanabe, KEK-WNSC)
8. NP1712-RRC59 (FEERfRF :J.Y. Moon, IBS)

(1) p BT

AR DD IR N TR R M DI S ID B B L B R Ay YR E
EHEET DD, @R ARSI T T URD 32 Fx L RSB LR ECE (MSPGC)
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ZBRA% L7= [M. Mukai et al., Nucl. Instrum. Methods A 884, 1 (2018)], 32 > /L, KILAK
£ 80%LAXME B E )OI DREIEE VORI A D JEREHL TN IRTF v I v F L
— 2R L TR L —B SRORR 2028 2 5RREE W L, 2 IRoTD by M RZ — gt
BRI T T R% 0.1 cps &ML FAKIB T2 Z IR B L7- [M. Mukai et al., Nucl. Instrum.
Methods A 884, 1 (2018)]. MSPGC |3 RLIKA 7L~ =7 L #5(SCGe: Super Clover Ge
detector) &AL A GO THE A FIREZR IO (R E BB L OMIRE L A T 2 iE L > T D,

BB DD 72 R M- 72 5 FF 6 E%(0.01 pps)D B AL /3 el & & HEdE 557
WHIZ, MSPGC @ 3 It ERBSMEIZE T LI, TNETIET /—RIA P —L LU CGEEED
ARYYT BGiEE L CEZN, TE BRI — R G kQ/em)iZ 28 2 Cfisige A H LIS
HZET BRROT ) —RUAY— F OB EERE TE5, RIEHSE2RIE B LT R,
Ny 7T RL—h0.01 cps DEERUT L EEZRALE 53 fREE 2mm (AR A B 72, BRI
32 ROEEGA — RS20 L BRECE 2L 732 T AR 5 LB T E] 8 (32x2 = 64 %Jv
VG B L ULER EEIT > T, 2018 4 12 H DA LTI B THHATETH
o

SCGe i3 [E IBS EDHL[FBFITIZLED 2016 475 KISS (23 A L7z, MSPGC D
EORBT TEFMZE —LDOFTHIABNLEDD 50 mm OEHEZ 4 5O SCGe a4
B CX, 1 MeV O <K LT 10% &) @V R I Rh =2 s pk T X7z,

MSPGC, SCGe M Higsd, ZALETED 100 EFEE EmNHRIRA AIT INZ = 76) DA 1L
£ [Y. Hirayama ef al., J. Phys. B 50, 215203 (2017)] Z#H72ICHERLI-Z &2k, FHHEm
£z 19%0s O p RsEF &1 CRIE 952 LI Eh LT- [Y. Hirayama et al., Phys. Rev. C 98,
014321 (2018)] (X 4 Z 1) , £/ '"0s D B AtEFFaEEE DA 1, 7 1%0s O IR~
FRAIEIZH I LT, N =

126 EEERECO B HHELCIE o m R oo
HET TS BHGT) L 0°F 2R\ O o

— 2% 1 R (FF) 2 85 & 2:_ n KTUY

b, Z0R0. f EOR e

TR L 72 n TN, £ vg 1ok

BRI, X 4 oA AT AR -

KD p AEFH MO FBRT — 1k

Z LM T HEAZ RL TV D -

75, KB Z A | B T
TELHE R DN FELR 195 200 205
WZENRDIND, BT D Mass number

WE MmN T, ZoMEEKIC X 4:0s FENLAEDERIAOHIEMEEER FHEIE, £To

\ Téﬁﬁﬁ@"fﬂ Eﬁ%&? B 0 AT B TR AR 1 < . Z DREIROBEAE
RS B RAESREL Sy A DEEMEREL TS,
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EIREDIRSEEN TN D, T 10s DUELZ EIRREZFE WL | B ARt ORI ENG 2 s
L. RAEESREE S AR DB A Z LN TET-, ZORERIE, BUE, S RFO M LR 0S4
DMEHTL , B LFR ST E LD TN,

ZOBEWEIROETEZITI T, B BT BUDIE U CnE M s s &3 R &< kT
HZEMBE K TAY~—PFETHIENHDIL TN D, GSI DEERNE 18Ta OUEZR EIRRE
DRI TIY K T AV~ —DIFHENRBII TN D, KOG S se 4 HIEL CTH
BREREE NP1712-RRC37R1 (FEBR (% : PM. Walker, Univ. of Surrey) B ERIREN TR,
KISS T $7Ta O EHIE N E SV, K 74 ~—DEEFREBRI A e/ Z L3RS,

Q) V—P IR ALt

(a)

KISS I, 2 fADL —H—% [ 120 Pt
FERASE LT, FREIR T2 AL a_
TE—AELTHIHT, ZOBIC, §s 80
B — DR REEABTLT =5 L

BRI AT AT BZENT
X%, ZOREL —F—KOWESE
ExELCR oy
4ii(Hyperfine structure: HFS)% I &
THILT, T OBRG T — A
VMBLOR AR RT S
BT MOEREELZILNTE
%o ZNHOIEBITI BN IR, BN
AT 5 ECRAAT (c)
o5, KISS TiX, 2 FBATIG
VDT, PR THE—
BOCHEO TR RIE L
JEC IR RE D Fr 7 5 22 IR RS 2R
L. L— ¥ — 30 A (LR Sy o N
JEME D FE NG FTRE T, 40 20 0 20 40
HAF DL —H =G A4 AL Frequency — 1204992.36 [GHz]

EaotiEiciEx, ¥ 28V
(P~75 kPa DEIET Ly 2mmgs B 5:@) PPHICID HFS RIRE DR B, Pt O

TC. K0 L(~100 Hz L)L (b) BEZERB(P"POYL., (¢) BERBIBLIUYE
— L RF LB IO D) ET A ZERRE(™Pt)D HFS, H& A>T
XV::\)}\W(P~75 Pa @1&&“:(3% 'IIEZ)‘BEK%;E‘—)(:/]‘%_’\ l:"-—ﬂiﬁﬁ)%ﬁ%’flﬁ%

ROy R T PRENRLND.

N

Yy-ray counts
(arb. u.)

B-ray counts




In-gas jet ionization: '**Pt (I"=0") In-gas cell ionization: '**Pt (/*=0")

Width: 0.6(1) GHz (FWHM) @75 Pa Width: 12.5(1) GHz (FWHM) @75 kPa
500

400
300

200

Counts (arb. u)

100

-5 0 5
Relative Frequency [GHZ]

6: HRAENL AL —F —HB A AN HIEET A =y PN —F —F08 4
NS HIEDOSGE DB —F —IiE,

VHAY =y N FC, mE0IRL (10 kHz FRE) L — P —I 27 L& HWD)D 2 RS, Z
AVETIT KISS T AEALRNL —F =B A b 53 St k%2 v T, 19% 199mpg
[Y. Hirayama et al., Phys. Rev. C 96, 014307 (2017)] L O 190 1972 98¢ [T 41, 2018 4 3
H AL, JUR KPR FR S 0 HFS JIEIZRIIL . Z0O BV EIECOREIRIEIC- DU
TOMGEERFLUGD T (X 5 ZI), Pt ORNKRS 7 NAENSRON TR B R E o B
JEEEA HFB GHARCHERL SR, RE - Bk nZznEn4 7 —h-7ul —MERL T
BY, ARDEAREDR =X — LB T A T2 /R T, ZOMEKITF AT
L—hMER LT Bl — NER COBELBE N MOV TEY , AP ARINLARO R 723
TEFERND e TRBEZRIIRIEE AL Z > QDT ENFEBRAE RO/ R CET-, BT
— A MAENS LD FERZ R S A 3R LTV N, BRI 0D 7 A3 B MW TRV Z i i
EER IS A D TORWVDONEIR TH D,

2017 FEEEIZEARDIRLL — =3 AT LA E A LT, ZHUZEY KISS T\ @53 RRER T A
Yz ML — P — B A A AL WIS K DA S e A HEE D 2 N AT REL 22 o T2,
6 1T, HAENNL—W — LB A A A HIEETAY =y MNL — P — LA A Al
DIHIEDGE DA —F —RE R LT, %BEOWRIL, JfiEO 1/20 FEZRLTEBY, mn
YRAET, HES JIENAIREE e o7z, TNETA T T4V B CREE R 2D | 2018 4 12
ACH L TA BB CHEEMEOBRRE— A NIEEZ I T 5T ETHDH,
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() HEHE

% E R HRIRATRE R I 2 2V B9 AT %% (MRTOF-MS: Multi-Reflection Time-Of-Flight
Mass Spectrograph)Z KISS (2 AF52L T FAFMEOE &2 mE 10 ) THIET22L
IAT&5 [Y. Ito et al., Phys. Rev. Lett. 120, 152501 (2018)]., HE3E B AR EEF vl oh 3 AR 1 it
BRAIE 35728 KISS o i SN EFH MR e — 2% i CTHT Wz, 2R R<E—2A
EENFI T A0, BB E 2 e — 2% MRTOF-MS ([ZHEV M A8 &E T 1712
B —Z T2 KISS B — LT A A2 A LTZ, 2017 4EI2Z O T il MRTOF-MS (s 458
— LI A a2 L, THEAVIZER 2 mm LT T 90%LL EDZh# T — Ak 352 LT
DILTz, 2016 FEEEDDHREE IBS L0 L RIBFZEZ BAAL | f#E IBS OFSEH &[T MRTOF-
MS OBAFEEFT> TN (K 7 ), 2018 FEFENICA 7 T4 L 3B CHERERTEM 21T\, B0/
T IA BN T LT ETHD,

I Decay meas. station
/ - |
R |

Steerer
-

X 7:KISS IZFR B XL/ MRTOF VAT A,

2-2 MRTOF & SLOWRI DB % - B LR B BRIE S 2P =2k

JRFE BT, Z O THLF - P IEA - B2 XIS L TRIE LB O FI 2’
NTHEITARED (1%FE) BV, ZOZETEERBEFHTIN, R FBIOR O/ E T
FX—ITHE L, JRF DR, ZENE, AR A R E T DR F RO REDZ THY
SLLHELBTHD, — 77 BRITEHEI LICRRLEAOETHY , REFED 5/ &
LTORELR 2, 4 HORFEMELZOLO—213, BHEMON TWHEEITLELINSH
[CHWEICHDLEFESNTODIZEDR | ~EETLHILTHD, CI~DEMHIIES T
(372< AR EE — LOE(R TE | WYY — Am L — RS W AN THITE T
ERRSNIZEL ThRFEMP PRSI TODEWEFEOMRIES RS20 3 biaun,
Fox 13, BHEITHEOREEE BN EIZL> CREITADE B LR & 5L ERICFE TS
T, ESHITRER, REDRITHE T ETTLRNER TSI DORIEEEMLTHI L%
HIEL TW5, Fiz, R E BOMMBEIREIZTH TR T HE W ITR OEJEOAEIFIC KL
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ZEDOH KRN ERTH D,

HAL AR T O IR # fi 5% TR AT D DR T OB & HIEE B L TH LW
BB aRE L TD, el O'E BEifms: AME2016[W.J. Huang et al., Chin. Phys. Rev. C
41, 030002 (2017), M. Wang et al., Chin. Phys. Rev. C 41, 030003 (2017)[icLiuiE, BL%
2300 EZREDE & 1 ppm L EOREE CRIFESIVTODH, RIS TWAVE AR D
JRTAZITARTS 1000 FEHELL EHD, SHIZZEORIZREO -1 10 ms~100 ms DI

cf. AME2016

Masses to be measured

note: many known masses
were megsured indirectly
Experimentally Synthesized : =3300 :
decay, reaction (660) it A
Mass Known{d m/m<10€): 2300 —— : s e o B

Synthesized but Mass unknown : =1000 el B

|0§ i.'TUEi

Mass Precision vs Half Life

1E-4 e — g
x ! g i @B ]
: n-fiighe . "%
g 1E-5 ; _t'u-_ou = pﬁ# FIEE 'nu B _: 1G ppm
7] : 2 lsochmnous siora rin
= i g x g a%’* 3 ge ring
3 1E-6 v ood —
: g 1o
o : E
Q
-;.’- < 0.1 ppm
E =
& L]
219Ra (T1/2=10ms
3 s ~Emm=3xT 70.01 ppm
E :
[ = 85Ga: dm/m=3.5x10% B
r : @ RKENKEK MTOF
1E-9 — ..

106 10 100 10 10 1 01 001 0.001

Half Life [s]
X 8: EEAEDOTRERMBEEO B M (L), BLIOMAMLREER EEREICL
PEERERELEEHOHEBE ().
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SEHLZLMLTERY, BHEME A RER L@ E CH &HE CEX - BT Rt OB%
DVEETHH(IK 8), KEK FGIR KR s 7 — LB AR 22 AT Bl I g 78 2o 2 —
DOHEFFFEE LT, BT LN B SRR AT R [ AU #2063 (MRTOF-MS) 2 BAJE L T
T, ZNETIZ, EWALCTLE D ARINAEN DRV T ARIN A E THZ 80 ZFEDE &
HIEIZRREIL ., ©Ga TITFEHREEE 3.5x1078 O E R E A M B L . F-83 10 ms 0 2"Ra O
HESFERLZ(K 8), 4 HITIVEVEE LR, B mFez . M- s o IR D J7
TEOE BRI EZEET DR EMHEL T\ D,

2-2-1 K& RI E'— LA E (SLOWRIE MRTOF BE%

PV SE T R IR e o #—D Rl B —A7 77 NICH1T 5 R B EBR % 0 —
D THDHIEH RI B — LR E (SLOWRDBAFE DO—EE L L T, MRTOF-MS OBAFE A T4
T&7=, SLOWRI [Z ASHEHAE 4y BESR 2 HOEHR RI B — 2% AW TE B A4 AR
EIZES TAA UM T o 7 I SN TZ RIA A RO O RIE— 25 AR T D E Th D, <
DOCMEERIE, 0.1 KUERREE DAY AT A% FIELTo A VNTEYL L 7oA % i JE i
— Ry MIES THERESNDI AR — & B K EG L TERICEE P RS A4 &L T
B H T H AR VEEE THD, 2015 4 9 A2 EFRIEE O EE/RBE THHH A KEK
Fa s N —TICBEL, LB CR e D I 2EoFEE L T, SLOWRI i g% O BH %8 &
MRTOF ZE & DB - F2ERZAT 3 L[ TIThiu T D,

SLOWRI H A /ILDH—F b A7 1%, RIPS fiik R ESI, @EE I —~<ohM2ks
FOAGHE RI B — L RIZ AT L[M. Wada ef al., Nucl. Intstum. and Methods B 204, 570
(2003)]. XUUT ADLTOAEZIRINAR D IGO0 & 53 YE[A. Takamne et al., Phys. Rev.

4t hole (60.7mm) RF-Carpet(traveling wave)
% Central part)\

pr ! 1st lon Trap Setup
\\\ Linear RFQ ion trap !
DC cylinder \\RF Six-po\le beam gt\Jide
\ \_ Flat RFQ ion'trap

) NI \ \ \

~ Cryogenic gas cell ‘

SoCentric Electrodes Ny )

{pitch:0-32mm) e -

Window(0.5um)_ L
\ ,

N\d,Es'» i\\\l"[ \ 3 | 7 w g
¢ 2\

g O“S
on\
ReC
a-B Detector (retractable)

B 9: TR R AR — Xy b A LI BT A2V E,

Bunched lon Beam
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cross-sectional view  bird’s-eye view 3rd: RF+AF
2nd: RF+AF

1st; RF+DC

RF+AF

DC | RE¥DC | DC

\\.

frame \

$270 gas cell

X 10: SLOWRI f 5% F AN A B A — Ry b RV E BB

Lett. 112, 162502 (2014)ft1]<> MRTOF-MS (245 8Li O'E &H]IE[Y. Ito et al., Phys. Rev. C 88,
011306R (2013)|&FhiL 7=, ZOREIIIBIARICEH AL L TSN CE R oo 2 F
FT(CERN-ISOLDE, KA GSI)® MRTOF 7347 A ‘/’,%f%?ﬁl Ex RS TR E D,
5T a AT, KA R Bk Sy Bds GARIS AEEICREL 72, ZOH AT
#D THEAT IR D [FL0 Y = JE K 7 — o h & F2H AL LU[F. Arai et al., Int. Journal of Mass
Spectrometry 362, 56 (2014)], 70 K 2 ETHEIT 22 LI DA A REETazh= T
SlEHENDTEETFZFELTZ[P. Schury et al., Nucl. Instrum. Methods B 407, 160 (2017)](IX] 9),
SLOWRI fifig% %, BigRIPS {285 &HUR 13 75 L (4/2) e RPE -5 (N D FL 4 Bl & | AR
v — 2Btk OE B BEOR A S D EIZID o 5D RIS THREIZEMED RI B
—LETEMET S, JVEHIE O Rl B — 2515572812, MRTOF-MS % [F HE A5y Bffgs & L CFH]
25 TR HEA TWD, Fo, HARMIZ SLOWRI O RI E'— A% 20 keV D DC
B — AL LU TEREICIRMESNDD, A4 oy T EROa) =7 — L —F— D712
PFALLTEE — AU M ETH D, ZOTDDOFH LG EIN TFALEEEEL T AL —T —
INUoF v —HBIELTND,

BT aMMAT IR, %R 958912, BigRIPS O%EBIZNL{E 5 ZeroDegree A~k
A—HDE —LH TR EL T, BT R F—RI B —LEBRGHIL TAA U T 71l
&L, MRTOF & &/ 48 CH— B O E &1 E % Ehti 955 E ChbH, ZZTHW
HITAENAEEIX, 7B R U TR =R B — o ) R 10) 28 L KRBT
2B ANSDEEGIEHLE, @i E AR — A5 L ThE g R 2RO ZEN S TV
5o ZOTaNIAT I AL SLOWRI Siig DH A /LD 3 530 1 ORSITHY L, ZOk
Raebll Hi‘f‘kﬁ’ﬁci SLOWRI H A /VEEE & 52 S5 T8 ThD,

SLOWRI i g% (21, & 8 W — 2 " 2 L% WL BT 5 0 2B v iz
T, BigRIPS @xjy%fﬁﬂz%énﬂ\é RI ZRH L TR /L ¥ —RI B —AIZE#T D
PALIS 77 AB/VEEENBATFESIL TN D, ZOXEE MO BigRIPS ZFIH T 5FEBROD/THA
FeL TR R LF —RI B —LZ T AT E D HIFFSAL TS, PALIS T AR/VIL, 1%
JEOT NI T AZFHELI-HO T, — B kL7 Rl 2L — P — TR A4 bl T
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EIRAYIZ RIZ 5| 935 E THY | KISS & L RREDIEA T D, PALIS H AR L)HH|
I FAELTZ R AF ATENEHZEFIZE ST 20 keV DARHEE — AIZEHLI L,

SLOWRI FEBR=EA~LE)IND, ZOBNEHZERIT MRTOF (2725 T, fRRIZTHEE
BIEEDDThe | B BEE IR E LT BRI AR D [RIRE LIS A A AL 5y e FEhti 9~ 5l ¢
H%,

2-2-2 MRTOF B &/ HES

M OBEWEFEZARERIEIGE - mf E &€ rTaE/e e &4 H FR L TRHZE 2
D HAVTE T D )32 R AU TRAT Iee ]I E ZUE & 27 6 #5 (Multi-Reflection Time-of-Flight
Mass Spectrograph, MRTOF-MS) CT&H%[H. Wollnik ef al., Int. J. Mass Spectrometry 96, 267
(1990). P. Schury et al., Nucl. Instrum. Medhots B 335, 39 (2014)], ZO#E@E | IA A 77
FrIE U IRIED DAY — N5, YHIEAA L & — X DOFFEIT —E NSRRI TE I LA
ASIU, ATENEZ 100 FIFREFESE2%, MR O S TR ER CRORA T IRF i 21
EL, EOMENSEEZRE T DX 11), SRAYZRFATRFFIE 2~10 VR LR, R 1
LU T O FmMZEEES MR, o, X=U T oy EiES THEWA A AR T 5 K #E
HE, boLH EERRHEIT, RS BOBMERITIL TORITRFROEAN T AICHE)
HINZENENDOE = PR T 52 ThD, LIHETENO TS5 [T 20BN, £
D= | [FRHIEE O ZJE TE, D CTHER O RWRIEN I EE 725, X 12 1XE &
204 D 4 SOIRER(Fr, Rn, At, Po)&E &3 205 ® 5 SD[FR E{K(Fr, Rn, At, Po, Bi))2}
[RIRFIC— D DIFR AT ML THRIE SV T DER A7~ L CUWVA[P. Schury ef al., Phys. Rev. C
95, 011305 (2017)], ZEHXHM T AT LADTEAMEL T, FEHEN LR SToAF U MBDOE—
ZOKDENDD, TNERETDTOICU T EEEAZEZ TREEITV, FHRETHE—I)3
ELWERE THHZEEZRFEL TVD,

[RIRFIZ B DO E BRI E N TEDHEVYD MRTOF & &5 e DR EIE, ARk &K

for Kircor Lot Open entrance to inject

Rl ions

l lon Mirror (Inject) v (2) 1> Close entrance before

coming back

H
L_\f
/ (3) go back and forth for
=200 times
W‘*

[ lon Trap
| P [ Detector (4) Open exit at pre-

defined timing

3

T Ref lons MRTOF Mass Spectrograph
Detect ions’ToF

X 11: MRTOF & &4 2D & LB E FIE,
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n =223 laps n=224 laps

(a) ]
10 pm precision

> A=205
7lus

2

n

counts / 3.2 ns

Sop %y O sy 025, P0g, %2y g, 2,
ToF -11 102 383 ns ToF -11 151928 ns
X 12: B &3 204 B3I 205 OB ORI EEEZB—ARIMVTRIKHZHIE, ()BLW
OITZENENEEIE 223 BI 224 OFRETHIELZDHD,

WE IO FEORERFZ, IV LZEZITEERENRERERE TS EE (510,000 A1)
THIE CECHERGE CHREARE T OHSE AT, B2 IR D “Ga ORIE TIXFRF
ICHIESNTZZERE: SCu 22U CEEE 3.5<10° OEFE CHIEL, B E#iE ME =
—62657.3 (2.1) keV/c? Z437-[S. Kimura et al., Int. J. Mass Spectrometry 430, 134 (2018)], Z®
XL GRS - B IR =07 Ny T BT as C© ME = —62657.5 (8) keV/c? LI ES
TS, Frex D3 2.1 keV/e? DFEETRIELIABIZEOEND 0.2 keV/c2 LNT LT
T T 5, ZAUT T4 D MRTOF B 5368503 3.5%1078 LW ) sl EEHIE 12380V T
HIRIREL CTEIUTH S T HEEE 2> QDI EEEIRL CD, ZHETITK 80 BHED
BIEEAT 1203, DM OBIFN RN T, SCEROBERIEME 1o N TAEBEL QA EE
AL TND, ISR D—21F 81Br LWL ER THDH, MRTOF ORIET 7x1078 OF xRS T
HEAZPIELTZN, STHKES 20 LLET TS, LN O SCHkE & 157218 2 O JI E A e il
T 5, PKr ZEAIZLTEBr O g R /L —L Nal g8 CHIEL - y fro =31
F—OFER ., BION ¥Br(n,y)?Br OGO HENLMEERIIRD T2 enbiolz, 2
DI, BEMETH>THEWRHEEE X > THRO SN AR EREZMEMEIRE L T~ T
WHDT, B EBBEA O Z 5 ) TGN SR E EERE 2283 RO TS,

ZOFEBRTIL, BER DR EEAA L DRIRHCE R E TERII, M TARIMLIC
Ao TWeTzdh, BEIIIZE &S RAA L LU TEIZENTE T, Ll —#RIZIZSLT LY
U722 A A DRIFFHE CEAHEILROA N, EZTHICINBA A IR (T ATV & 8D
REEBHAT L PRRB ATV — 0 F AT AR DDA B BAT LU THRIRE A A
L ERIBFIZHIE T 5L A% B3 L7-[M. Wada et al., PCT/JP2017/007769], ZiUZEV, =& 2
FREIEIZBW COLENH T2 L THHF IS IBAA L EDOEL THIE T 5720 12 E kY
JE - E R RO ZE N ATREE o T,
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2-2-3 SLOWRI, MRTOF |ZE8# ¢ 5L FEF7e =R RS

2015 HJEND 2017 HEFETO NP-PAC 128V T, MRTOF-MS & SLOWRI % v 7= 4t
FIMFZEELCTRRED 9 1D EERFRENRINZ 172, GARIS-II+MRTOF-MS B 7 4,
PALIS 8k 1 4, MENE E&ENE 14 CThHa, LLT ., ZOMEDOL ETEHELN T EE .0
\ZRE 5,

1. NP1512-LINAC70R1 (FEBRfAFF :P. Schury, RIKEN)

2. NP1512-LINAC23 (FZ5r{X 3% : S. Kimura, Tsukuba Univ.)
3. NP1512-LINUAC24 (FZBR{RE Y. Tto, RIKEN)

4. NP1612-LINAC24R1 (EBRFF 1 Y. Ito, RIKEN)
5.NP1612-LINACO7R2 (FER{RZE : P. Schury, KEK-WNSC)
6. NP1712-LINAC31 (FEBRFKF : M. Wada, KEK-WNSC)
7.NP1712-LINACO7R3 (FER{RZE : P. Schury, KEK-WNSC)
8. NP1712-RIBF166 (E8 {7+ : T. Sonoda, RIKEN)

9. NP1712-RIBF167 (381t %4 : M. Wada, KEK-WNSC)

(1) SHE-Mass EB

BLR=R=0 LOE R THONDHULFIIFEIT D GARIS 13, KUK FIERL O KBk A
B TTHY | BE BUS THERSNIZ K BEA A E— ke — 2% 5 BEL . I BkA A O dEIR
REROIH B O LR 230 A3 T A D A faf R AL & B O FR BRI Ko TS D T8I K> TR L
SEDDEEETHD, 20 2 FHEITAY T5D0 GARIS-IL THY, LD KE72SARA TRLE K
I E R a R EE CEB[D. Kaji et al., Nucl. Instrum. Methods B 317, 311 (2013)],

Z DG BERRIND D L A BRI E AR TEYEL A4 Mo 7 IR L T
MRTOF & &7t CHERE T 2720 DO4EE N S HE-Mass HEE THS (4 13) , WAL
(21 100 mbar FH4 DAY AH AEFEEL, 100 K FLE FTHEIL TR E B BRLS, B
260 K LA FIZHz5s 2 fiDAA /(TN AIVEIED Fr, fir T ATdH% Rn, ~NBT D At Th
STHYPMEETHDHZ LD DN >T[P. Schury et al., Nucl. Instrum. Methods B 407, 160 (2017)],
T AR TR LI A A AT E S TH AL O - B IO T I Mh - TliakSi ., HAmIcE
DAV E I — Xy MZE DR — R A B I Lo TF v o =B MmIC Kb b2
72 AARRAOIMINZ S| E T 2L TED, 5l &SN AF AL m RS EMRAS L —
DTTA R 2 8 CRAT ) SR WU B A A b7 I CE R - i Btk SR A A b Ty T ITED
I ETTHEMAIG, SVALA LT B I END, @5 ORCTILZZZ T MRTOF (2
AHT 253, GARIS-IT O FE S H FH I TV O PN EZ AL E L . MRTOF %5 % &
SZENRREETH -T2, 2T, GARIS-II O F=E(Z MRTOF Z{EX, D 1.7 keV D731
AAF L ELTHTB L, RO/ IVARY T MEZAL T JB0E U C g EE R ) ] I DY
WAA DT TNA T e Z R B HIL TS MRTOF [ AS &AL~ 72, RO ER
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Reaction Products = Tlstlon Trap

Beam Stopper
[ RN

d Cryogenic
- | RF carpet
(=
T Gas Cell
I GARIS-II Beam Transport(5m)
Target
<]
€]
lon Mirror (exit)
Al ionsl lon error (Inject) \\ p
2nd lon Trap
/ . \. Detector
TRef lons \\\ fh
20d lon Trap MRTOF Mass Spectrograph—

X 13:SHE-Mass 3B {fF X,

AT CZD BN T 7 D73 DI b3 A +43C. GARIS-II 7o fitfasnse
— 735 MRTOF THIHENAE TORGNREL T 1~2%ITE - T\,

(2) BUZ U EROEEAIE

GARIS -1 & SHE-Mass $£ &4 T, 10 8 OB 5532 (3Es., 2'Fm., 2 22Md, 2*No)
ode 80 HEOEEWEICHK LI (X 14), MIELZBE Y Z eFEDON, *Es,
249,250, 22Md 13 4) 8D TEERANE ERE D K EILIZ[Y. Ito et al., Phys. Rev. Lett. 120, 152501
(2018)], Md [RINZARIL B FAEEDMEZA T, o FAEEEEHZ (RO TNDT28 | a SRR X—1285D
FOEWILRDFNRE EO MR ES 7 a7 L e, A EIO 249 250Md ORITENE,
23Lr, 2Ly, 27Db, 2Db, 26'Bh, 22Bh, 26Mt D'E BA A E TE -2 810725,

2%No 1% GSI @ SHIPTRAP &L\W\HO =27 7w 7"EH &5 H# T Mass Excess &L T
10 keV/c? DAEE THITE EIU7Z[M. Block et al., Nature 463, 08744 (2010)]D (2% L, MRTOF

T 58 keV/? DFEETRIE STz, F72E DE EOfE(Mass Excess) D723 8 keV/c2 THY
O REYE D B E IR Th @ L DMRAE TE T, 2*No 13- 263 ms D7 AV ~—D

i’?f INEISALTIBY, MRTOF OFATHEE 22T MUAZ T A~ — DB B S AL TUB(1-

15), 24V FA2Dhi 1% [RIRFIZ 2D FIIF ] Tl E C& 5 M RTOF H &5 Kaw D) Th b,
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M. Rosénbusch et al, PRC 97, 064306 (2818)

|

|

i ||| |

P. Schury et al, PRC95(20; 305R | ]
90 NN |
|

|

|

|

EEEEEEEEEEEE O MRTOF (RIKEN-KEK)
i::sr 80 Ho I EEESESER B B 1 m AME2016 (incl. indirect)
m!

T T T T T T T
ura et al, IjMS13g0, 134-142 (2018) 130 140 150 N

X 14:SHE-Mass & CH EHIE SN R %,

60 L L | L | L
ToF9 =5697733.8(9) ns|
254No++ ToFm’ = 5697749.4(9) ns
50 Nm1/Ne = 0.12(8)|

Counts /4 ns

-100 -50 0 50 100
Time-of-Flight - 5697 733 (ns)

15:2No &7 AY~—D TOF ATV,

() BETLROERAEHHE

JRF-E 505 104 Fb 118 FOREILHEIIZAE SRSIZE> TERINTE ., DA
113 & Nh £TIE, BEBIENEZE”ME — A TRE L TR T =1L X —0
TRV AE S WX s TAERES -, BALFF R CABR S 78Nh 13,
209Bi+707Zn—28Nh+n G THERSIIZAN, TOWrEfE L 22 fb EMuic/haL, 10 F£H0 R
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120 777777777777 J T TR T TP TR OO TR ‘7777777'.7‘777
N @ Direct Mass (Our Work) : Hot Fusion SHN . 7
K © Indirect Mass (Our Work) i {actinide + *Ca) M 1808 |
é (O Direct Mass (GSI) () New (GSD [Japan made Nihonium | \ A s
— O Indirect Mass (GSI) Cold Fusion SHN < ek .
é | 4 Mass Number (Berkeley) |~~~ = © (Pb, Bi + Stable lon) \]BU§S|gn7mgdg I\ilhgnLunn}ﬂc = [~~~
x 278, _Discovered Nuclides | - ﬂ1 Fl kq d
= (Mass Number A) I j1Nhizze| 2‘%_,5) \
‘ - WA N i ¥
o | | wmRal | |24 ‘/1 HE 4
mol - s 8 - g 7 - MaSsestabe
| only 15 direct masses 10aMt E 270 LA e : ot measured
: forZ> 100 : wHs EO® L2 | | pe A; :
| | m7Bh‘@”@ | P ‘ ‘E | L |
: 0659 asd O8] d | al | ‘
T oo [@®O[O] = | TNl [ 7 ppceatistordgeto
i R J 08 a I : the Hot Fusion island
: st [B|@IOOIC= ! \ :
! mNOJu @Q g D spontanous fission ‘
I 101Md Hﬂ! @ = I = |
100oqfin} oolel@| il o S s b e o S T
'ggEs Iﬂ\e [ : ‘
140 150 160 170 neutron number N

16: BETRBFEROHRRE OB,

W20 TH{ED> 3 {E D Nh JJF2MBS 2 ITm E 720, L, ApkE L7z 78Nh
I% Si 2 E DR —HS T Y8Nh—2*Rg—2'Mt—2Bh—2?Db—23Lr—2*Md & 6 1t o
FREEA DKL a fRm L —NELDD > TODREIDOJF 1-#Z 2B L TV DK, Morita et
al., J. Phys. Soc. Japan 81, 103201 (2012)], 24T~ T sNh O 1-F & L& mHa IEMEIC
& TETWA(X 16),

LU Z O NS W AR O il G SOS DIER T 114 FLIEDO LR L AT D038
FEHTIT R, 22 TrYT OT7 L a7 B SHFERTTIET 7F /A REER)(U, Pu, Am, Cm,
Bk, CHIZ “Ca B —2Z MR L | LRI = L ¥ —D @ BV G SO 112X - T
112 & ILHENS 118 FILE E TR LZ[Yu. Ts. Oganessian et al., Phys. Rev. Lett. 109, 16250
(2012)], BlZIE, 2P Am+*¥Ca—8Mc+3n—2%Nh+a FUGMT 8.5 pb & 0D K& 7 I i Wr i fl & FF
/) *0) 288MC %) 288MC—>284Nh—>280Rg—>276Mt—>272Bh—>268Db k o H”ﬁ@;gf 5 @%}%T%ﬁj\ 268Db
X B FERZ S L TLEI 2O BEM DR T ITE#AE L Ty, ZAUIHEREFRIC 1A TIEIR
T HEZOREIZTERNIEEZERT S, UL, A SIS ORT#% 28 Ch Bk 1 (570
o R E— U SNRNE W) TR DME I R D 2 & 2O [FINEAR D JihiEe BAEH & &
IZEo TORLIZESIL, TR DR ESILZ,

ZNHDOENEE BUSIZE DB E TR DR F a2 LOHEFRICFE T D720 DR H D,
—E, a AEEICLEYBRHME X BROMIE THY[D. Rudolph ef al., Phys. Rev. Lett. 111, 112502
(2013)]. GSI L MR =L —D I =TI Lo TRALITNDN, F2H072 LR T — 2 )N
BFHITWRW, B —DId, JTLHEROLFRIREZ R E L CiRaRET 5 H51ET, BbT
WFFERT 0D 27— T 5 3k SR F2BR %1 T> CV O B[J.Evan ef al., Science 345, 1491 (2014)]23
BEDEZAEED Db ORIEICITRIIL TR, T<RIT, N—7 L —D 7 ) —7 T E &
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SrBfEER A VT, ®Mce & Nh OB EEEAZNEIL 1 AXUMPBIRELTZELTWD
[J.M. Gates et al., Phys. Rev. Lett., accepted]s

TIF I AREERIE ¥Ca K2 51V, HCr F D LB Il R e L B — 5% H > TLTh,
JRF-2 5 114, P25 184 fhifTl :ﬁ;é&%ﬂéhﬂ%iﬁﬁ@%« IR G TEETER,
WF AV R E —ADORUR AT/ 5L 2 DIV TODHY, RIRFED RI B — 26
FANITEI S R D3 DD D, — 7, tkzéﬁkﬂ;@fﬁbtkbffb% BSALD R0 75, BE
A EZ o TUIE BN DI E RFEMTHY , WERD BB HE TR NS TERLY,

Fxid, LW R ORHBIOREEEL CEBEE BEREICL FIEEREL QOND,
FTTAUIBHBRIAK SN D RFMIA T EOGEE T 5, SOIC BREEITE &802
F TR TR SHRB TELETHD, Bl I1XE EEL 288 O FRIEKOE &t i (Mass
Excess)DiEW O BRI FRNTR 7&K 5231 DEDHEK) 4 MeV #7225, 2 14 ppm OFH
S RS 5720 B EE 14ppm LU EORE CHIE TR & 52 E TED
ZEEEWT D,

BALZAFZERT D 119, 120 FILHE ARG O 72D O NIEZFOHTRIZLEV Y GARIS-IT I,
V7 Arabar OEBREBICEE L7, TS A TS WIBEDAA N T T
HIEHE MRTOF ([ZHE 752N TEXHDT, 2205 10%LL EidfEEl :‘iﬁﬂzf“%éﬁﬁw&f‘
Hb, P72 RELTIE, ZIVET 2 BEOR 7y 7D/ VAL — A2 LT, BN 77— e E
% TOF CHEEDBEAATOHR &2 AILVT, AHA A 2 RIEICHIT CE T RED b
NHENHD, HLV SHE-Mass %EE Tlx, MRTOF @ TOF B 28% o ffHL TED Si-
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s-process P " ¥ glands of Stability

rp-process
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very difficult to access

2 BigRIF§ ™
+SLOWR

fusion up to iron

3 number of protons

2 8 g number of neutrons
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M. Huyse, Yu. Kudryavtsev, P. Van Duppen (poster), “Beta-decay spectroscopy of r-
process nuclei around N = 1267, International symposium on Origin of Matter and
Evolution of Galaxies (OMEG2015), June 24 — 27, 2015, Beijing, China.

Y. Hirayama (oral, invited), “Present status of KISS”, SSRI-PNS collaboration meeting,
Sep. 3 —4, 2015, RIKEN, Wako, Japan.

H. Miyatake (oral, invited), “Present status of KEK Isotope Separation System”, RIBF
Users Meeting 2015, Sep. 10 — 11, 2015, RIKEN, Wako, Japan.

H. Miyatake (oral, invited), “Some possibilities on measurements of nuclear
astrophysical reaction rates with low energy region”, Commissioning and scientific

discussion on the DIAC facility, Nov. 2 — 6, 2016, KAERI, Daejeon, Korea.

H. Miyatake (oral), “Summary of R&D works”, Commissioning and scientific
discussion on the DIAC facility, Nov. 2 — 6, 2016, KAERI, Daejeon, Korea.

L — (oral), [KISS Z WAL/ 8RRk 27 4R BE KUR 5P 904 TRL
FEfi R Z2 AW R 0 e LA SE 11 L 2015 45 11 A 4 H~5 A, KBRS
AT, KPR,

Y.X. Watanabe (oral), “Experimental study of multinucleon transfer reactions of 1**Xe +
198pt for KISS project”, The 9" Japan-China Joint Nuclear Physics Symposium
(JCNP2015), Nov. 7 — 12, 2015, Osaka, Japan.

P. Schury (oral, invited), “Recent results from the RIKEN/RIBF MRTOF”, Symposium
in honor of Hermann Wollnik’s 80™ birthday, January 18, 2016, Geissen, Germany.

HETH (oral), [ABFESOBREFI  THEWHEE a T /i, 2016 44
2 22 H~24 B, EN KA, =B /SA HUH,

S — (oral, invited), [t TR = — 7RO | TR PSR
e 2016 42 H 22 H~24 A, EN KA., ZJES v R A HUg,

mHHE (poster), [Development of low background gas-counter for KISS |, FH %
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

W EE SIS 2016 £ 2 H 22 H~24 A, BN K CH, Xy 3,
H,

AAHAIK (poster). [B RV 7HUTEE N = Z — 2 EOKBEENTE . FiHEY
PR ESES 2016 422 H 22 H~24 A, [EN KA., ZJEXyo 32, K

[N
/?]\O

P. Schury (oral, invited), TMTOF for r-process at SLOWRI and KISS |, &5 8 [m]{& I} -
f3E RI B — A& W25 P58 2 (SSRI). 2016 45 3 H 4 H~5 H., FEAF, fn
o

S. Kimura (oral), [Precision mass measurements of the proton-rich nuclei and its impact
on the rp-process] . 5 8 [Ff5 Ik « {3 RI B — 2% FH V%20 Y6984 (SSRI), 2016
3 A4 A~5H., B o,

H. Miyatake (oral), [ Summary of SSRI meeting . % 8 [al{5 il- - { RI & — 2%
TR st (SSRI), 2016 4 3 H 4 H~5 H ., BRF, Fit,

Y.X. Watanabe (oral), “Experimental study of multinucleon transfer reactions of 1**Xe +
198pt for KISS project”, The 8" Japan-Italy Symposium, March 7 — 10, 2016, RIKEN,
Wako, Japan.

Y.X. Watanabe (oral, invited), “Experimental study of multinucleon transfer reactions of
136Xe + 18Pt for KISS project”, Koran Physical Society 2016 Spring Meeting, April 20
—22,2016, Daejeon, Korea.

H. Miyatake (oral), “RNB project on the astrophysical element synthesis”, International
review of KEK-PIP, May 22 — 23, 2016, Tsukuba, Japan.

Y. Hirayama (oral, invited), “Spectroscopy of multi-nucleon transfer reaction products
using KISS”, The 12th International Conference on Stopping and Manipulation of lons
and related topics (SMI-2016), June 8 — 10, 2016, Lanzhou, China.

T (oral, invited), [FIDEIR PRV P2 & — DAL ERRMISE] . BRMFA 51K
£.2016 46 A 13 B, BROF, Folk,

Y.X. Watanabe, Y. Hirayama, H.S.Jung, H. Miyatake, P.Schury, M. Wada,
Y. Kakiguchi, M. Oyaizu, S.Kimura, M. Mukai, H. Ishiyama, S.C.Jeong (poster),
“Production of N = 126 nuclei and beyond using deep inelastic transfer reactions”, 14
International Symposium on Nuclei in the Cosmos X1V, June 19 — 24, 2016, Niigata,

Japan.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

P. Schury (oral), “Mass measurements of r-process nuclei at KISS and SLOWRI”,
International Symposium on Nuclei in the Cosmos X1V, June 19 — 24, 2016, Niigata,

Japan.

Y. Hirayama (oral, invited), “Nuclear spectroscopy of r-process nuclei around N = 126
using KISS”, The second Sicily-East Asia Workshop on Low Energy Nuclear Physics
(SEA2016), June 27 — 28, 2016, RIKEN, Wako, Japan.

P. Schury (oral, invited), “Status of the gas catcher systems SLWORI/PALIS, SlowSHE,
and KISS”, Fragment Separator Experts Meeting, Aug. 30— Sept. 1, 2016, Grand Rapids,
Michigan, USA.

Y. Hirayama (oral, invited), “Spectroscopy of multi-nucleon transfer reaction products
using KISS”, The RIBF Users Meeting 2016, Sep. 8 — 9, 2016, RIKEN, Wako, Japan.

P. Schury (oral, invited), “Nuclear physics with slow and stopped beams at RIBF”, 2016
KPS Fall Meeting, Oct. 19 — 21, 2016, Gwangju, Korea.

Y. Hirayama (oral, invited), “Recent spectroscopic activities using multi-nucleon transfer
reaction products at KISS”, LASNET Laser ion Source Workshop, Oct. 24 — 25, 2016,

Paris, France.

Y.X. Watanabe (oral, invited), “Production of N = 126 nuclei and beyond using deep
inelastic transfer reactions”, Sixth International Conference on Fission and Properties of
Neutron-rich Nuclei, Nov. 6 — 12, 2016, Sanibel Island, Florida, USA.

P. Schury (oral, invited), “Mass measurements with MR-TOF”, 2016 IBS annual
meeting: IBS-RIKEN conference on recent developments in RI physics, Nov. 17 — 18,
2016, Daejon, Korea.

H. Miyatake (oral, invited), “Recent progress of the KISS project at KEK-WNSC”, 401
ASRC International Workshop “Experimental and Theoretical Advances in Fission and
Heavy Nuclei”, Dec. 12 — 13, 2016, JAEA, Tokai, Japan.

Y.X. Watanabe (oral, invited), “Production of N = 126 nuclei and beyond using
multinucleon transfer reactions”, First Tsukuba-CCS-RIKEN joint workshop, Dec. 12 —
16, 2016, RIKEN, Wako, University of Tsukuba, Tsukuba, Japan.

BRSFH (oral), [KISS, SLOWRI fifi g% COART R/ —1 03 JFIE ) . SRk 28 4
JE KUR BP0 [ FFn R1 2 W0 e S ISR 2 1| 2016 4F 12 A 20
H~21 B, BKJEFEFIEAT. KK,
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43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

Y.X. Watanabe (oral), “Production of radioactive nuclei relevant to r-process by
multinucleon transfer reactions for KISS”, 45 9 [a]{5 1k « {3 RI &' — 2% V=82 4y
JERTFEE 1 & 12017 BE LR DR FAEE | B RIBFFER, March 5 — 6, 2017, Tokai,

Japan.

P. Schury (oral), “Observation of doubly-charged ions of Pb through Pu extracted from
cryogenic gas cell and mass analyzed by MRTOF-MS”, 55 9 [F]{£% (1= « {8 RI B — A
WIS e ER 1 & 12017 BBE LR OFHAIIER | B RIFFSES, March 5 — 6,
2017, Tokai, Japan.

Y. Hirayama (oral), “Present status of KISS ~Laser spectroscopy at KISS~”, 1% 9 [r]
{5 1k R RI B — L2 W e FE R 1 &T2017 BB E TR DR AR | B R
fff4t43, March 5 — 6, 2017, Tokai, Japan.

M. Mukai (oral), “Development of low-background gas-counter for the beta
spectroscopy at KISS”, %5 9 [A{= IF - {i#H RI B — 2% Fe 2 5 e 982 1 & 12017
B IR OF RS | A [RIMFSE 2, March 5 — 6, 2017, Tokai, Japan.

S. Kimura (oral), “Precision mass measurements of proton-rich nuclei in A ~ 60 — 80
region with the multireflection time-of-flight mass spectrometer”, [ 9 [A[{5 1k «{KH
RI b — 2% AW e JE 23 1& 12017 B E LR OB EIF RS S RIFES,
March 5 — 6, 2017, Tokai, Japan.

P. Schury (poster), “Direct mass measurements of neutron-deficient isotopes of Bi, Po,
At, Rn, Fr, Ra and Ac at RIKEN/SHE-Mass”, Advances in Radioactive Isotope Science
(ARIS2017), May 28 — June 2, 2017, Keystone, USA.

Y.X. Watanabe (oral, invited), “Production of N = 126 Nuclei and Beyond Using
Multinucleon Transfer Reactions for KISS Project”, Advances in Radioactive Isotope
Science (ARIS2017), May 28 — June 2, 2017, Keystone, USA.

H. Miyatake (oral, invited), “Recent progress of the KISS project at KEK-WNSC”,
China-Japan collaboration workshop on “Nuclear mass and life for unravelling mysteries
of r-process”, June 26 — 28, 2017, Tsukuba, Japan.

H. Miyatake (oral), “Present status of the KISS project”, International Symposium on
Origin of Matter and Evolution of Galaxies (OMEG2017), June 27 — 30, 2017, Daejeon,

Korea.

Y.X. Watanabe (oral), “Multinucleon transfer reactions with low-energy neutron-rich
heavy ion beams”, InPACT-OEDO workshop 2017, July 13 — 14, 2017, Wako, Japan.
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53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

EERFMH, [T SOBEHA] X BRIKETCEAREZTLETIFHE
YERFZES 2017 427 A 20 H~21 B . BHF, Fit,

H. Miyatake (oral, invited), “Present status of the KISS Project”, Scientific seminar IMP,
Aug. 22 — 25,2017, IMP, China.

M. Wada (oral), “High Precision Spectroscopy of low-energy short-lived nuclei”,
Turkish Physical Society 33" International Physics Congress; TPS33, Sept. 6 — 10, 2017,
Bodrum, Turkey.

Y.X. Watanabe (oral, invited), “Production of neutron-rich nuclei by multinucleon
transfer reactions at KISS Project”, 3™ International Symposium on Super-Heavy
Elements (SHE2017), Sep. 10 — 14, 2017, Kazimierz Dolny, Poland.

H. Miyatake (oral), “Present status of the KISS project”, RCNP International workshop
on “Physics Opportunities using CAGRA and RCNP tracking Ge detector” (CAGRA17),
Oct. 10— 12, 2017, Osaka, Japan.

M. Wada (oral, invited), “Toward mass measurement of super-heavy nuclei using
MRTOF”, Workshop for Einsteinium Campaign, Nov. 7 — 8, 2017, JAEA, Tokai, Japan.

H. Miyatake (oral, invited), “Recent KISS activities and future’s plan”, Workshop for
Einsteinium Campaign, Nov. 7 — 8, 2017, JAEA, Tokai, Japan.

Y.X. Watanabe (oral, invited), “Nuclear production by multinucleon transfe reactions
with neutron-rich heavy ion beams”, Workshop for Einsteinium Campaign, Nov. 7 — 8§,
2017, JAEA, Tokai, Japan.

M. Wada (oral), “Mass measurements of short-lived nuclei with a multi-reflection time-
of-flight mass spectrograph — recent results and future plans -, The 10® International
Conference on Nuclear Physics at Storage Rings (STORI’17), Nov. 13 — 18, 2017,

Kanazawa, Japan.

S. Kimura (oral), “High precision mass measurements of intermediate-mass neutron-
deficient nuclei via MRTOF-MS”, The 10™ International Conference on Nuclear Physics
at Storage Rings (STORI’17), Nov. 13 — 18, 2017, Kanazawa, Japan.

M. Wada (oral), [MRTOF & &5y Jt88% F\V - 5058 O MR e kg & E )
2017 FEERET — 224 2017 4 11 A 16 H~17 B, B HEHt,

H. Miyatake (oral), “Present status of the KISS project”, BUAA Workshop “Impact of
Exotic Nuclear Structure on Explosive Nucleosynthesis”, Nov. 23 — 24, 2017, Beijing,
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65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

China.

M. Wada (oral), “Precision mass measurements of short-lived heavy nuclei, present and
future toward comprehensive measurement”, International symposium on RI beam

physics in the 21% century: 10™ anniversary of RIBF, Dec. 4 — 5, 2017, Wako, Japan.

Y. Hirayama (oral), “Nuclear spectroscopy of r-process nuclei around N =~ 126 by using
KISS”, International symposium on RI beam physics in the 21 century: 10" anniversary
of RIBF, Dec. 4 — 5, 2017, Wako, Japan.

H. Miyatake (oral), “Scientific activities of KEK-WNSC at RIBF”, KEK-TRIUMF
Scientific Symposium, Dec. 14 — 15, 2017, TRIUMF, Canada.

B (oral), [KISS. MG EHIE &8 &EHIEOBUR . Rk 29 4% KUR
BFRFIE S e RI &2 WD SEERPERFSE TV, 2017 4 12 H 20 H~21

Lk
H . HEHY,

BHRTH (oral, invited), [mBEEDH = —7 L EMEK: KEK-WNSC O7 71—
F | BAFEEEA L 74—~ VIR 2018 4E 4 A 25 B BRAF. Fnti,

Y.X. Watanabe (oral), “Experimental studies with multinucleon transfer reactions at
OEDO?”, International Workshop of OEDO, June 11, 2018, RIKEN, Wako, Japan.

BT (oral, invited), [r-IBFESH — v — 7 LI IEMEEE — KEK-WNSC O7 7' m—
F . FLAF ULIC AfFZe 4 8 A BLRIER R D r 7o AR ERE] . 2018 45 6 H 20
H~22 H., B, Foeih,

PEH (oral, invited), [ ¥ BATRUMI I D ARG AL, AFFEE [ E T EMTF
ZeOHER . 2018 45 7 H 30 A ~31 B, JUMN K. @i,

BT (oral, invited), [T IS ER, A2 o0 RIEEE | | AFF0a T E T RUTFEOHT
JEBR T, 2018 /7 H 30 H~31 H., JUMN K=, f&hd i,

JEMEMERS (oral). [HREEE BN ~MAT7- o-TOF # s DOBR%E SMEREFEAM | AF
Ze S T EICREMIEOHER 1. 2018 457 A 30 H~31 B, JU K, &,

Y. Hirayama (oral, invited), “Present status of KISS”, RIBF Users Meeting, Sep. 5 — 6,
2018, RIKEN, Wako, Japan.

M. Wada (oral, invited), “MRTOF mass spectrographs at RIBF”’, RIBF Users Meeting,
Sep. 5—6, 2018, RIKEN, Wako, Japan.

Y.X. Watanabe (oral, invited), “Production of neutron-rich nuclei by multinucleon
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78.

79.

80.

81.

82.

83.

transfer reactions at KISS project”, IX International Symposium on Exotic Nuclei
(EXON2018), Sep. 10 — 15, 2018, Petrozavodsk, Russia.

Y. Hirayama (oral), “Nuclear spectroscopy of r-process nuclei using KEK Isotope
Separation System”, International Conference on Electromagnetic Isotope Separators
and Related Topics (EMIS2018), Sep. 16 — 21, 2018, CERN, Geneva, Switzerland.

M. Mukai (oral), “Development of a multi-segmented proportional gas counter for -
decay spectroscopy at KISS”, International Conference on Electromagnetic Isotope
Separators and Related Topics (EMIS2018), Sep. 16 — 21, 2018, CERN, Geneva,

Switzerland.

Y.X. Watanabe (oral), “Nuclear production by multinucleon transfer reactions”, 20™
Northeastern Asian Symposium on “Nuclear Physics in the 21% Century”, Sep. 19 — 20,
2018, Nagoya, Japan.

H. Miyatake (oral), “RNB project on the astrophysical element synthesis”, Tsukuba
Global Science Week 2018 (TGSW2018), Sep. 20 — 22, 2018, Tsukuba. Japan.

M. Wada (oral), “Mass measurments with MR-TOF at RIKEN RIBF”, NUSTAR Week
2018, Sep. 24 — 28, 2018, Milano, Italy.

M. Wada (oral), “Mass measurements of heavy elements at GARIS”, Shapes and
Symmetries in Nuclei from Experiment to Theory (SSNET’18 Conference), Nov. 5 -9,
2018, Gif-sur-Yvette, France.

B. JPS Meetings

1.

P. Schury, “Towards identification of Super-Heavy elements by means of mass
spectroscopy”’, Fourth Joint Meeting of the Nuclear Physics Divisions of the American
Physical Society and The Physical Society of Japan, October 7 — 11, 2014, Waikiloa,
Hawaii, USA.

P (A BATRSICED N = 126 @RIk O A4 f B3 2 EER DA
72 QAR 2015 HEFKFE RS, 2015 42 9 H 25 H~28 H ., KIS KRS,
KB,

R H* . [RIBF ICBIF 53T A MEHE Rl B — L/ EH A =y hL—F—E 55
DBIFE ). H A EL S 2015 FFRKZFE RS, 2015 4F 9 H 25 H~28 B, Kkisi K
ENUNGIR
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10.

11.

12.

13.

14.

ARATER, [ MA A B T T2 HIa RA U RAF Ty T ORUE] |
H A FRSAE 2016 SERKZE RS 2016 4E 9 A 21 H~24 H., =& K%, BT,

FHEEE. EIoEOMBENE ENEO eI B AW SRS 5 72 B4
WRE, 201743 H 17 H~20 A, KK, KR,

G K, TMRTOF B &5 28185\ SR 223 24Th k5% R 12 &1
Bl ARS8 72 EERKS 2017 £ 3 H 17 H~20 B, KRKRF, K
B,

SEIUE . TKISS It 9Pt DL —H —FmB /A AbE /5t . B ARYELSS 2017 4E
RS 20174E9 A 12 A~15 B, FE=E KR, FHE,

mHDHEH, TKISSIL: P18 DL —H —InB A A AViZ 5 ) . B ARYERSE 2017 4E
KBRS 201749 H 12 H~15 B, FEE R, FH=,

ARFTER . [ MMAA RS ERIC T AF ARSI A A FES
2017 FFKFERE 2017 4E9 A 12 H~15 B T8 = R, T8,

M. Ahmed, “Isomeric state of '*>Os observed in B-y spectroscopy at KISS”, H AYEE
Fax 73 EMERKRS, 2018 45 3 H 22 H~25 H, HURTERRIRSY:, BFH,

15 H B, 238U O ASHE R 5% = N = 126 32D vk T\ R D A% ) |
H AW 573 [BIFER KRS, 2018 423 H 22 H~25 H ., B ERL K5, BFH,

T. Niwase (oral), “Development of a-TOF detector for correlation measurement of
atomic masses and decay properties”, 5 Joint Meeting of the APS Division of Nuclear
Physics and the Physical Society of Japan, Oct. 23 — 27, 2018, Waikoloa, Hawaii, USA.

M. Rosenbusch (oral), “Follow-Ups on Great Achievements: New MRTOF-MS Projects
at RIKEN-RIBF”, 5" Joint Meeting of the APS Division of Nuclear Physics and the
Physical Society of Japan, Oct. 23 — 27, 2018, Waikoloa, Hawaii, USA.

S. Kimura (oral), “Atomic masses of intermediate-mass neutron-deficient nuclei with
relative uncertainty down to 35-ppb via MRTOF-MS”, 5% Joint Meeting of the APS
Division of Nuclear Physics and the Physical Society of Japan, Oct. 23 — 27, 2018,
Waikoloa, Hawaii, USA.

C. Lectures (KZFD@EFE FHiEZREZFRS)

1.

HRTFH, (&7 79F I TchEENZD 2?2 | KEK M= A h 7= 2017 4
11 A 10 B, 2XITMEA T A—Tartvrz—, L3,
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PEB . [R5 F FIIE ZTHEENTD 2 L9 TR 2 AR - 4B -
BT 2002 |, KEK A= AH 7= 20174 11 A 17 B, O<KUFREA T+ A
—arrs— L3,

FIAEE., 87 7F HIEZTHEENT-D ? L3 TRAR £ 0'E &4 1|
HON? | KEK VA= AN 7=, 2017 4 11 A 24 B, O<ITHRAEA L T A—T 3
veus— ]I,

D. Seminars

1.

Y.X. Watanabe, ‘“Present status of KEK isotope separation system (KISS)”, Feb. 17,2015,
RIKEN, Wako, Japan.

Y. Hirayama, “KISS project and laser ionization system”, Mar. 9, 2015, RISP, Daejeon,

Korea.

Y.X. Watanabe, “Experimental study of nuclear production by multinucleon transfer
reaction”, &5 11 [8] RIBF MFt & T EAF VG ESEZ 11T 1, Mar. 2, 2015, Tsukuba
Univ., Tsukuba, Japan.

P. Schury, “Present status and future plans for MRTOF at RIBF”, RIBF #Z# B3 —
%5 214 [A], Feb. 12, 2016, RIKEN, Wako, Japan.

TREM, (8- A8 2T EOIIITEENT-DN -WNSC DT Fa—F—|
7 [5] KEK - A 2018 427 A 4 H, o<,

M. Wada, “The Multi-Reflection Time-Of-Flight Mass Spectrographs at RIBF: Present
and Future”, July 31, 2018, RIKEN, Wako, Japan.
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KEK 3t [FF] f =28k
A. JTHRBRAE B HERE (KISS)
A-1. BRIRERRRE
1. NPI1512-RRC37: “The Structure and Decay of High-K Isomers in '*’Ta” (2015)
2. NP1512-RRC40: “Yield development of KEK Isotope Separation System (KISS)” (2015)
3. NP1512-RRC41: “Lifetime measurements of nuclei around N = 126 using KISS” (2015)
4. NP1612-RRC44: “Decay spectroscopy of long-lived isomers in A = 192 isobars” (2016)

5. NP1612-RRC45: “In-gas cell laser spectroscopy of the nuclei around N = 126 using KISS”
(2016)

6. NP1712-RRC37R1: “The Structure of Decay of High-K Isomers in '*"Ta” (2017)

7. NP1712-RRC40R1: “Yield developmentt of KEK Isotope Separation System (KISS)”
(2017)

8. NP1712-RRC59: “Direct mass measurement of neutron-rich isotopes of Ir and Os: first

step toward N = 126 and the r-process pathway” (2017)

A-2. FEFEFIAEMIRD

MBS | MBS | EERIRIC | EERA | SRR
R Al RE R RF g B IREH 44 FH
(RFH) (RF#) (RF[H) (JE~) | (E~ A
2016 4 198 198 198 4 60
2017 144 144 144 2 112
2018 1 (RIAH) 48 48 48 2 12
- DI E 2
RV NES ISR FANT K SMEHE RS
2016 & 1 0 0 1
2017 A% 1 0 0 5
2018 - (RIAH) 3 0 0 3
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