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Pes3ynbrar:

JkcnepuMeHTanbHO MOEHTUMPULMPOBAHO
HOBOE Marm4yeckoe YmMcrio HEMTPOHOB

N =152
Ps0 mazuyeckux yucersl:
2, 8, 20, 28, (40), 50, 126, (152)

E. Minaya Ramirez,...S.A. Eliseev, D.A. Nesterenko, Yu.N.
Novikov et al. Direct Mapping of Nuclear Shell Effects in the
Heaviest Elements. Science 337 (2012) pp.1207-1210.
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0* — 0" nepexoabl Mexay OCHOBHbIMU
COCTOAHUAMU AOep

2EC-nepexopq

Q (ekcn.), keV A4 (akcn), keV

Ty |Moecl?, nem

152Gd — 15%25m 55.7(0.2) 0.91(0.18) HecK. eauHuL- 1026 0+ > 0*
PRL 106, 052504 (2011)

164Er — 164Dy 25.07(0.12) 6.81(0.12) 1030 0* = 0t
PRL 107, 152501 (2011)

180y — 180Hf 143.1(0.2) 12.4(0.2) Heck. EaunHmy, 1027 0+ > 0*

Nucl. Phys., A 875

,1(2012)
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[1BoMHOW 3axBaT Ha BO3OYKOEHHbIE
COCTOSIHMA aapa

Table 2. Transitions to nuclear excited states

transition E./keV [ electron orbitals Q. keV /keV
*Ru — *Mo 2700.21(6) 2* L.L, 2714.51(13) 9.05(14)
Se — "Ge 1204.205(7) 2* LoLs 1209.169(49) 2.50(5)
1209.240(7) 2.57(1)
%cd — pd 2748.2(4) 2,3y KL 2775.39(10) -0.33(41)
2n — ™2Cd 1871.00(19) 0* KK 1919.82(16) -4.50(25)
2Xe — P Te 2790.41(9) (0*- KK 2856.82(13) 1.96(16)
4"
1083 — B0Xe 2544.43(8) [07] KK 2623.71(26) 10.15(26)
BCe — Ba 2315.32(7) 0" KK 2378.53(27) -11.67(28)
py - Gd 1946.375(6) 1 KL, 2005.95(10) 0.75(10)
1952.385(7) 0~ KM, 1.37(10)
1988.5(2) 0" Lily 0.54(24)
2003.749(5) 2" M;N; 0.04(10)
2y — ®2py 1782.68(9) 2° KL 1846.95(30) 2.69(30)
®8yb — ®BEr 1403.7357(23) ) M;M, 1409.27(25) 1.52(25)
B0s — Bw 1322.152(22) 0" KK 1453.68(58) -8.89(58)
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3Ha4YeHuns1 sHepreTnyeckon wenu A ans
n3mepeHHbIX HyknmgoB Ha SHIPTRAP
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[lepuogbl nonypacnaga 6e3HeEUTPUHHOIO
NBOWHOIo 3axBata (m=1leV)

FopmsoHTaana;l NHUA- npegen 4yBCTBUTEJIbHOCTU ,EleVICTBy}OU.lMX YCTaHOBOK

1E30 5 e
3 o Er
12
Sn
1E29 - %Dy
E @
g 1E28—: 130W
= 5 ”
1E27 -
152
Gd
1E26 ®
- | | | | |
1 2 3 4 z

Nuclide



Y4acTHUKK paboThl

S.A. Eliseev,16 K. Blaum,}2 M. Block,® M.\VV. Goncharov, 18
C.Droese,* F. Herfurth,® H.-J. Kluge,? 3 M.l. Krivoruchenko,?®
D.A. Nesterenko,®® Yu.N. Novikov,®* E. Minaya Ramirez,3 "’
C. Roux,! V.M. Shabaev,® F. "Simkovic,® 19 L. Schweikhard,*
M. V. Smirnov, 6,8 I.I. Tupitsyn,® K. Zuber,'* and N.A. Zubova?®

|

Max-Planck-Institut f'ur Kernphysik, Saupfercheckweg 1, 69117 Heidelberg, Germany
Physikalisches Institut, Ruprecht-Karls-Universit at, 69120 Heidelberg, Germany

GSI Helmholtzzentrum f“ur Schwerionenforschung GmbH, PlanckstralBe 1, 64291 Darmstadit,
Germany

Institut f'ur Physik, Ernst-Moritz-Arndt-Universitat, 17487 Greifswald, Germany

Institute for Theoretical and Experimental Physics, Moscow, Russia

PNPI, Gatchina, 188300 St. Petersburg, Russia

Helmholtz-Institut Mainz, Johannes Gutenberg-Universit at, 55099 Mainz, Germany
Department of Physics, St. Petersburg State University, 198504 St. Petersburg, Russia
Joint Institute for Nuclear Research, Dubna, Russia

Department of Nuclear Physics and Biophysics, Comenius University, Bratislava, Slovakia
Institut fur Kern- und Teilchenphysik, Technische Universit“at, 01069 Dresden, Germany

w N

R OOOoK~NO O N

el

Thanks to K.. Blaum (MPIK) and M. Block (GSI) for collaboration, support and hospitality



IIyoaukamuu no npoexkty “SHIPTRAP” 3a 2012 r.

(B ymcIiie aBTOPOB yKa3zaHbl TOJIBKO coTpyauuku [TUAD,
Only the PNPI-co-authors indicated)

. S.A. Eliseev, Yu.N. Novikov et al. Probing the nuclide **W for neutrinoless
double-electron capture exploration. Nucl. Phys. A 875 (2012) pp. 1-7.

. S.A. Eliseev, Yu.N. Novikov et al. Search for resonant enhancement of
neutrinoless double-electron capture by high-precision Penning-trap mass
spectrometry. J.Phys. G 39, 124003 (2012).

. D.A. Nesterenko, S.A. Eliseev, Yu.N. Novikov et al. Double-beta
transformations in isobaric triplets with mass numbers A=124, 130 and 136.
Phys. Rev. C 86, 044313 (2012).

. S.A. Eliseev, D.A. Nesterenko, Yu.N. Novikov et al. Direct Mapping of
Nuclear Shell Effects in the Heaviest Elements. Science 337 (2012) pp.1207-
1210.

. S.A. Eliseev, D.A. Nesterenko, Yu.N. Novikov. High-precision mass
measurements of °”~?*’Rn and ?**Ra with SHIPTRAP. Eur. Phys. J. A (2012).






* Back ups



Energy Spectrum for the 2 e-

e Tywo Neutrino Spectrum
— Sero Neutrino Spectrum
1% resolution

T'(Z2v) = 100 * 1T(0wv)

0.0 C'I.E 1 !E." 1.5
Sum Energy for the Two Electrons (MeV)

2.0

Endpoint
Energy

June 2007 Steve Elliott, FMAL Neutrino Summer School 6



[TpoekTbl noncka 6€3HeEUTPUHHOIO ABOUHOIO
b6eTa-pacnaga c YyBCTBUTENbHOCTbIO =102° neT
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daKkTopbl PE€30HAHCHOro YyCUNeHns g-3axeara
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[lony4eHHble 3Ha4YeHns aHeprum 3axsaTa B °2Gd (Q,ec),
9Heprnn ABoMHOWU Abipkn (B,;) N WWUPUHBLI 4BOVHOW ObIPKK
(I",,) B Ao4epHemM sape °2Sm

0&9
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ABneHne MHOXeCcTBeHHOro
0e3HEeNTPUHHOro pe3oHaHca
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