[ 05 | Ry YTV PR

[ 05-01 | BEHEBESEMDILE, 05
B7PUF )1 KT
B7 0 F /1 FTROBHRHE

<BE>

IR ETIESHET, 202 BABZATOBY SV THRDODERDNBREINhTWS, RFEFES8ID
T7OF=ULh (Ac) DotREBZ TV F /4 RRIF103FTRFO—L VI ALT (Lr) THEDS
e, 104BTHRDSPFR—V DL (Rf) BDOEDTIF /A REBADTHREMRILTEBT T/
1 RTHREER, THROBHPERIIECEZITERTEDIDESID., FTiL{ERINTLBEWVNT
REIEDEIHOAMEAERLEAYEROEZICAZDEZIHD, TLTABRIIEALREBEICRZD
53D, B7V7F /A RTHRESUCAITHROERRIZ, H¥XEEQOY 7 (IBYE) OBTD
EDBEEMNMITEHBEVNEWTH o7, 1980FKICABERIYDNIDL—RE)—RTBLDIC
Y, 107-112FBTHRDERICK LTz, BETIKBVOY 7DV I —TH112-118F %R (117
BTREKRL) ODAERERELTWS, F7/2004FC1E. BERDELEHER (GEM) H 5113
BRRODERDPBREI N, TITlH B7I9F /14 RoHREROELABHEICHRRT, &ED
BRI RDRLIH %= BN T 5,

<EHEFER>
20075 12R°

<F>

B70F /14 RoREROBFERFESDIEICEEDS (R1) . THRBIFIIBTREITH

RMINTHY, 112BFRURITZLEHFTRE LTm&an’CL\M\ (TR DAL EERF i
TRXEESR) . CNETHEINLBT7IF /4 RKiEE, EEIChETFER. MEICE T
OREfELTRYT (1),

(1) B7UVF /14 RuHROERKRIG

B7IF /14 RTHREEAAVE—LEAVTEBAERBTERIND, TORBTIK. Adt
AFEI—T Yy MEPETREL THELEZETFK. BERKREERT %, EEaIET CITHME
TFOVRGEERB L CERBRE (B70F /4 NKFE) ELTEHEEREZD, BORLTEILTL
T, LD >THBT7IF /1 RREODERRIIEERDERBER E REREOE IR YERD
BTKRINB, L. B77F /4 REOELDICHELEZEVWEREFETIE. ROHTIELET S
BERAERMICAKI K ERBEKBOEZIRYERIEIZI DO THIIL,

BT77F /1 RTHRDERICIE. CTNETUTDELEIBRZDODORRIEDY A4 THARALNTE
feo B—DORE. KA - BEA X VHRAT (Gesellschaft fur Schwerionenforshung : GSI) 2
HAEE L TEDTEAAET, ZEREZDI (%°Ph) »ZDHEMB/OERTR (?Bi) %4 —
Fwv hicLToOn (*Cr) . # (BFe) . = w7 IL (Ni, ®Ni) &L 0VFEER (°zZn) REDE
A1 FVE—LERFLTEKRT DA ETH D, BEKRDMETL RILF—7%10-20MeV & LLERHIK
{TEXDD. BROHRDEXRZNIK LTEIRVERZEDZIEZ2EHRLTVWSE, EEED
ShMFIEZHBELTCENDOBTYVF /41 Nk (#%E) 26T 2FET. SLVERER
IEMEN D, 107-113FB TR DRIGTEHR I NI,

BZOAEIK. 95y (B8U) . FTILMZIL (*2Pu, 2%pu) . AU L (BAm) . N
— 1)L (°BK) . #:L'J'?A (?%Cm, 2%Cm) . AVFHIL=T L (P®Cf) BLUVT7AVRH
A= L (P¥Es) REDKFET VF /4 RuREY—7 v M, B8R (B¥0) . x4V
(ZNe) . TRV L (®Mg) . 414 (S, 3S) | ALY IL (8Ca) D& D ICHERER
WEA A VE—LEBRIBTCEKRT H2RIGTHD, 1068 TR —HR—F VL (Sg) FTHCZ


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_2718.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_143.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_250.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_265.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_770.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_244.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_729.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_898.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_807.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_760.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_235.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_374.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_183.html

DHETERERIN, BETIXOY 70O 7 L—0O7 KRG (Flerov Laboratory of
Nuclear Reactions : FLNR) T. “CaE—AZAWT112-118F (117F %R <) TEZDAKHI IR
EINTWS, CORIGTIIEEKODENERZKRIITESD, MEBIRILF—HIEDORIGIC
bR B & 40-50MeVEF W, 3-5EDHRMEFERE L TERNOBT7 IV F /1 REFEZEKRT
%5, BVWKEARGERIEN S, BEKNLDSEVERBER S CICAVEMARISTARIN B
TOF )4 RTHROERMERFEAERKT 2TTRDODREFESTRT (HM2) , RFESHIEMT 3
ICL7=D > TERMEENSED L TW Db I %, BVBRBERIG CRFESLI0% B A 558
THIEEIEML TWED, ERLIBT7 I F /A4 RREDOR (%) #BEE DREETHRIAINT
W3 (XEsR) .

(2) B7UF /14 RTEDHESR

B7IF /)4 RTEOERMERBIZEISERELIICHEBITNEIL, #F//X—> (nb: 1nb
=1033cm?2) LT T, HOHNPSHBHZWVIEHEDAICIREFREREOENRETH D, F-EKRIND
BREOFEBHAEHIONISTA /7O EBDTEWL, TDLD, 877 F /14 RTROEK %M
T BICIE. EEBTEHMNOREANRLCED, MDBEIERYE TE 31T FBEMNICITTA
T) BRLETHDODBINERE, EDREFTEHLWVWTRDOKIEE L THRE T X B0 R MEHRET
BREEETIVNELDH D,

1970F R DI106BETTHRENE TlE. BRISERMEH R v NIFATHH DD BICEREZE
THEL, ZITHLLLABRINKBEOUEREN ARSI BTV F /1 RoHEREETIE. &%
BIEEICAELETS) ., RAKENELEL, ZOBRZKELEZITNIE, a-aEZ0OHEBAERET
5T ENTED, BRDOBEZKEDELZAHATENE., ZOoEL T 2HXAEEICRAETE 5,
TROLLEBRBELY bokiF (He) 2#1ESALKENRMOBEZKEE LD, T Oa-aEZHEED
BEFEFBRETHERMOBT7 V7 F /1 REEREDOH—DHAEE L TELDATWS, ILHILE
WITHETIE, FONIELLAYEROA RV oy MEXKITBRATEI AR > TE L, 1980FKIC
ABE, HGPESAEFE > TEMDERY (14 V) %RIRMICOBINET 2 RO BEE D
RRILEA FTEERRICOIFTLVWESEELL L, 107ETRUBOERRICIEIRTIODY
1 TOHBEBNFHAINTWS,

PFICATEWERMERISZE AW TEBIEEMBM CTERINLIIBBETROERROBE L FERE.
F/-OYTFLINRTITHNTWVWBRBWEBMERSEBRWZBT7 IV F /4 NTHREaRMED—E % 18
Nd 5,

(3) BILEHEMICHE T Z113BTEREAKRERDOEE

FERIF2003F9A M 5200658 £ T, MEDHMARTH240BETHONA, BRI IL—T
&, BA 4 VBT INEES T352.6MeVICINE I N/29ZnA 7 > %2°Biy —4 v N IHRES L TB)

(°Zn, n) RIGTEMRT 5113FBTHRC113 2EK L7z, TLTHERIGICLEBRIETY—7 v b
DORUH L TEAL?8113 &, B THRELASATER KRB BEZE (GARIS : Gas-filled
Recoil lon Separator) =AW TGERMICIY BT I EICHIILE (K3) , ZOREDRFHIE.
AN L (He) AR (%Pa) #FEBE LGP CERMEDEINET D ETHD, 278113 DX
EMFERITHB0% EIEEICE L. AFE—LPEIERYDORERE EHHTE V., GARISTHEEI
N7-2%113 (3. MITEERHEERABEBLZEICY) OVEEXRRBEERICAI VY TSV MNINS,
AEBAHAVWT2004FE7H238 I, olEZTEHNMIEREANINE (B4) . THAHE8113H%R
HEICEREL TH D, 34474 2 OM%EIC11.68MeVDoiR & L TIRZFELLIIE TRL v M=
L (PPRg) NEEZT L, FLTOESE LAAEZE D%, BHD107ETER—) I L (Bh)
P105B TR R T =U L (¥2Dh) ANEFEELTWS, I 5IC2005F4828ICII2EAEDESRHE
XN (B4) ., BHLEZNDA F V#38156.2x101°ME T, RMEEE LTIEF317 A b
N—> (fb:10%°%cm?) EWHEEBTWS,

(4) FLNRIZB T ¥ CaE—LERAWLBTIVF /1 RTHRDEK

FRFREOBMRICLDPLEINTZERARBENFEINSE, RFESZ=114. pHEFHEN=184
MEDHRFERRFEERDICLIE, Whhd RERE] #BETREMATW L, &iI. BF
LIERFROBMREEELZIEBRITEN ON=162FE TCORMYEFBRWROEEMEINIEHINT
W3, ThEEMIT2H0DE D ICHBEHNRVWEMZFOKEN C DHEE THIRINTWS, Lk
No THHFDLRERE (Z=114, N=184) NEEBZARLERE (RFHMEE) OFaNICIEEED
FETDIZENREICHLNICRYDDHD (H158) ,

ATEVWEME EBAVWVEMERS. MEICIEENETNRAERIH Y. EBE6HBNFT < TVWSEE
EWRRWA, Z=108., N=162DFMFBEZMEHICEET 2I21E. BUVEEERIGHAE L TWL
%, RBZ=114, N=184%E1IIE. BEFORERMAZAWVWLERERFREOBEAEHLEICEL 2EEME
RIGTEET DI, IFEAETRTRETH D, FLNRTIE, 8Cas& 28U, *Pud b W I CmZFD
FUEFHOEENZVWEFREA T VE—LEY =Y MILTHBT7IF /1 RTHRDEREHE


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_614.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_670.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_267.html

HTWE (1 TEICNDL62U EDSESE) . Z2=114, N=184%E15IED K ICDNLERMERWF
MORENERAIN, BEROREBEANEDXDDOHDIEARLTWVWS, HIZIEN=170D
282112 EN=173D%5112 O FEA A LLE T2 053 UMD SMMAERHITBRLTWS,
ERFEIEBEMTCOERREIFZFEAEBUC THRARERRKZOBMEEAFEAL TWS, BT
DI113BTLHRAEMDIBED D LETIC, 2P°AmY —4 v Ml*®Cal— A% B L CTHTHRIISETTHE
DERERKR LTI, ERINIKIEIL, 288115 £287115 T, TN TN3FER. 1ZROAELE R
HMERII N (M5) , 115 TR 0BETNIFLIIIBTRICA D 2O, FtH1II3BE TR EE
ICHEREAS N &Il s, alfTEHEIE. HREMICIIDbDBEAFEE L > TEEZSHE (SF) LT
W3, FItROBEEICIE. ERLALD ICEEEKIT W ERETHRAOREIMr MREIN I NE
NHsd, LML, TITEHAINEZRINIEEENZIEIZR N, CDOHFLNRTIE, BEEMICERN
MOBEHZRELEEZREL LD CEEDBHEE (MASHA : Mass Analyzer of Super Heavy
Atoms) ZFHW/ERZEEL TWS, RIETIXERERY TH DDb (PBDbD iR EA 1% #9208
EREINTWVWDS) 2L TEDEEZHESE L. 115, 113BTROAEICDRIT B
AHETO>TWVWS, HAREARIZOBEEAW B S LEMNPBEFREAVNTIT2RLEZTD
T EWBTEZEMEDENIEEICES—HBLTWSE I ENS, ERZERFEICLZ115FT
ZDOREETH D EFLNRTIL—TFIEERL TW S,

<BEES 1 bIL>
HBT7UF /1 RTRDIEZHIFE (05-01-05-02)

<&EXH>

El) fj;ﬁ%ﬁﬁ—ﬁrs BTV F /A4 RTRMEDOTRIRERE. RADIOISOTOPES, 54, 555

2005

(2) kBE&#M—BF. HRELAE : FTRORBEICDOWVWT, BARYEEREE. 60, 707 (2005)

(3) HEEN : HMERD113F TR, BAYEFREE. 60. 698 (2005)

(4) J.Magill, G.Pfennig and J.Galy, Karlsruher Nuklidkarte (7th Ed.) , European Commission
- DG Joint Research Centre — Institute for Transuranium Elements, Karlsruhe (2006)

(5) S.Hofmann and G.Munzenberg, The discovery of the heaviest elements. Rev. Mod. Phys.
72, 733 (2000)

(6) Yu.Oganessian, Heaviest nuclei from Ca-48 —induced reactions, J. Phys. G : Nucl. Part.
Phys. 34, R165 (2007)

(7) A.Vertes, S.Nagy and Z.Klencsar, eds. Handbook of Nuclear Chemistry, Vol.2, Elements
and Isotopes, Kluwer Academic Publishers, Dordrecht (2003)


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_332.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_05-01-05-02.html

R B7I0F/AFTREAERDESE

RFES TFRE FTHRicE REE WM SEERG
104 SHh—TH A4 Rf 1969  LBL” 24¢f (12C, 4n) *57Re
105 F 7 = 4 Db 1970  LBL 249¢t ("°N, 4n) **°Db
1971  FLNR®  2%3Am (?®Ne, 4n) 2°'Db
106 O——Y L Sg 1974  LBL 249¢£ (180, 4n) **%sg
107 ) R A Bh 1981  GSI 2098 (34Cr, n) 2°2Bh
108 Ny L L Hs 1984  GSI 2%8pp (%8Fe, n) %%°Hs
109 TA RS L Mt 1982  GSI 209g;i (58Fe, n) 255t
110 H—LARF L Ds 1995  GSI 208pp (52N, n) 2%°ps
11 TN = WA Rg 1995  GSI 2098 (54Ni, n) 2"°Rg
112 1996  GS 298pp (Zn, n) 277112
113 2004  FLNR 243am (*®Ca, 3n) 288115284113
2004  RIKENY  299Bi("°zn, n) 278113
114 1999  FLNR 244py (*8Ca, 3n) 29114
115 2004  FLNR *$aAm (*®Ca, 3n) **8115
116 2000  FLNR 248cm (*8ca, 4n) 2°2116
118 2006  FLNR 249¢f (*8Ca, 3n) *°*118
(GE) % 200710 ARTE. 11 2FTFELIEIZEEIUPAC(International Union of Pure and Applied Chemistry)
TREShTLVEL,
a) ¥E-O—L A/ —YL—EMR(R o—L 2R /A—oL—EIH%ERT:LBNL)
b) O 7 - IL—OTERIEHEFR ¢) R4 -BAALHER d) B{LPLHHEFR

[HHiEk] kB #@—B K



T18-294

118 0.9 ms
117
IIE—E’EIIJ'HE-—EBI TIE-392 | 116-293
115 Tme | 128ms | 18me | 61 me
115/ 0 176
114-287[114-288)114-288)
114 048 & 0 8 26 s
A 113278 113-282] 1132830113284
"Iﬁm.m N 174
12217 112-285)
1 12Iﬂ.iim| i I 1
Rg-272 [Re-274 Re-278{Re-279|Re
ﬁ 111 3.8 ms 6.4 mg 42ms | 0178 | 388 172
los-2671 ps-269[Ds-270]0s-271 Ds-273 Ds-
E 1101, o4 u,lﬂ;ep.',zlﬂf,wﬂ 617 e .
e o I s I ot 1m0
108 rbauﬂw!;lz:slurm uﬂaﬁ? Hs-269[He-270 Hs-275
7 S P 975 | 36s 019s
Han-261]Bh-262 Bh-264 Bh-266(Bh-267| [Bh-270(Bh-271[BH-272|
107 s |11eme Eﬂ'ﬂ "-H-l}n:l 178 | 176 Ble | 7 | ase 166 alg &
048 5 0238 1% . BRES3
1"5 Db-256{0b=2 57| Db-258] Db-259|Db-260{ Db-261 ] Db- 262 Db-
168 43 |051s | 15s h d
104 Ri-2 RI-257|RI-258|RT- R-261|RI-262|R1-2 B R
Y12 8 fmr|%
150 152 154 156 158 160 162 164

TREDHATGEITERLE

= 1

it T3

-

B7I9F /AL ZBEBOZER

[ #2]J.Magill, G.Pfennig and J.Galy, Karlsruher Nuklidkarte (7th Ed.), European Commission — DG Joint Research Centre —
Institute for Transuranium Elements, Karlsruhe (2006)




| L] L L I I I I I I I i L] L] I ] ] ]

10° b 0 48cg ... 0zn + 208pp, 209p;

| ‘D
10° H
O \
E -
i 10°] ‘
= )
1072 \ 0 #BERE R
4 NG
10” e ]\ !
O\
A-LVBME Rt
10_5 PR R RN T NN TR T TN S N SN SR S l\ L1
100 105 110 115 120

S THEDEFES

2 #BAREAT-VDEMEToRITRLVZME RIST
‘*‘E’iéﬂéﬂ?ﬁ?’-!%hxﬁﬂ)iﬁﬁﬁﬁ*‘

[ BL]Yu.Oganessian, Heaviest nuclei from **Ca—induced reactions,
J. Phys. G:Nucl. Part. Phys. 34, R165(2007)



e SCE .
il
II I.I" 1

i

. EBHR AT LA
’%ﬁg—h

ASE — L DELE 07 == 530(60x60mm2)

TaE—LAkysiNn—

IEIE'E'CEUQBi ‘\
B—4 gk _ 4
‘l\ _._—‘...[--.“—I:H _ sz~ 1
LJLS\D T ReqTasRIR 2 MCP)
ya N R EYIE.
B EELIZ & B D2 (PSD/3SD)
r—LgEE=4— DI Q1 Q2
2B113mEHE

0 1 2 (m)

D:= T Fub Q:EEFEET Y Fovk MCP: Z2EFvrILFL—HiEH 5

SSD:L o ikt aE PSD: i EEEMER ) a B R 3

23 HILEHEMICHTH113BTRAREROBE
[HAIHEEN HERO113ETE. BAMELRE. 60, 698(2005)




15t chain 2781 13|\

270t
d
10.03 MeV
| 7.16 ms
EEEEh ‘
d
9.08 MeV
247 s

/\ 204 MeV
409 s

d 11 68 Me'/
0.344 ms

??4Rg

11.15 MeV
9.26 ms

9|
9.77 MeV
1.31s
/\ 192 MeV
0787 s

SF

2" chain 276113

d 1152 MeV
4.93 ms

EHHQ

a,/

/1 31 MeV
34 .3 ms

2.32 MeV (escape)
163 s

X4 EHiLtFEHAEARTEHAINT-271130 o EXE EH
[HAIFEBSNT - FREADI1I13BFxE. BEXHHESE L. 60, 698(2005)



/u 51 Mey

10.50 MeV
280 ms

10.00 MeV
0517s

9.72 MeV
3146 s

9.76 MeV
10599 s

9.74 MeV
1.834s

97 MeV

E
zﬁeD 15.388 s

SF SF
205 MeV 200 MeV 14{1 Ma‘v‘
2869 h 2354 h 16.80 h

K5 FLNRTEAISh-115FTH281150 aELTELH

[H B8]Yu.Oganessian, Heaviest nuclei from *Ca—induced reactions, J. Phys. G:Nucl. Part. Phys. 34, R165(2007)



