Search for heavy neutron-rich
Isotopes

Jan Kurcewicz

GSI Darmstadt, Germany

For the S392 collaboration

FRS User Meeting
08.11.2010



FRS settings
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238U+Be, 1 A-GeV, intensity 2-10° spill-




S392 Experimental Setup

Separation: Bp-AE-Bp, identification: AE(IC), ToF, Bp
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MUSIC energy resolution

Comparison of MUSIC dE for 2%5Pb setting
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For the heaviest species o decreases by a factor of 0.6



Isomer tagging technique

Z in MUSIC 1

175mLy; E,=353.3 keV (5/2 >7/2%), T,,=1.49(7) ps

P.E. Garrett et al. PRC69 (2004) 017302
K.H. Johansen et al, Nucl. Phys. A133 (1969) 213
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2Dy setting

N 74rC

72
70
68
66
64
62
60
58
56
54

)

I }-'I.il T |_|I TT | T-I-':I--t IER |'I_II.I | TTT | [T I-l T

380

400
dBrho [arb. units]

10

| s4_x:z1{z && deg && b1} |

<
X

100

80
60
40
20

A

60 62 64

| s4_x:z1 {z && deg2 && b1} |

100

<
x

80
€60
40

B

zx4
Entries 198120
Mean x 62.28
Meany  -65.88
RMS x 1.31
RMS y 15.8
102
10
1
66 68 70
Z
zx4
Entries 204095
Mean x 59.22
Meany  -54.27
RMS x 1.272
RMS y 16.93
Dy E ™
10




172Dy setting

rev. 2009
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172Dy setting
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172Dy - production count rates

172Dy setting - production count rates
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226t setting — Z identification
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226\t setting — AQ=0 selection
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226t setting
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226t setting — identification plot

sum_i of z1c:aoqc {bb && cz_i && x_i}
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226t setting — identification plot

sum_i of z1c:aoqc {bb && cz_i && x_i}
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— Karslruher Nuklidkarte, rev. 2009
— H. Alvarez-Pol, et al. arXiv:1007.5506v1 [nucl-ex], Phys. Rev. C 82 (2010) 041602(R)



226t setting — production count rates
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FRSO0O0O ToF test — identification plot
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194,198,2020s setting — identification plot
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226t setting — identification plot
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Summary

 FRS a powerful tool for new isotope
production

 New isotopes observed in Nd-Tm and
Pb-Ac regions (~25)

* Fragmentation of 2°8U: possible to aproach
Os, Ir, Pt region (?°3Pb better?)

J. Benlliure et al. arXiv:1004.0265 [nucl-eX]



S392 Collaborators

J. Benlliurel, G. Benzoni#, P. Boutachkov3, M. Bowry, M. Bunce, D. Cortinal, T. Davinson?, |. Dillmanns,
C. Domingo3, A. Estrade3, A. Evdokimov34, F. Farinon34, H. Geissel34, J.Gerl3, M. Gorska3, A. Gottardo?®,
H. Grawe3, R. Janik®, R. Kanungo®, A. Keli¢3, B. Kindler3, R. Kndbel3, I. Kojouharov3, T. Kubo’, J.
Kurcewicz®, H. Lenske#, J. Li&, Yu. A. Litvinov3, B. Lommel3, W. Long®, G. Martinez-Pinedo3, J. Meng?, I.
Mukha3, A. Musumarra!3, C. Nociforo?, F. Naoki’, T. Ohnishi’, H.J. Ong'?, K. Otsuki3, Z. Patyk®, S. Pietri®,
B. Pfeiffers, M. Pfutzner1®, W. Plaf34, M. Pomorski'?, Zs. Podolyak!?, A. Prochazka34, B. Riese34, P.
Regan!l, M.V. Ricciardi3, C. Scheidenberger34, H. Simon3, B. Sitar®, P. Spiller3, J. Stadlmanng, P.
Strmen?®, B. Sun38, |. Szarka®, J. Taieb6, A. Bail'é, G. Bélier'é, H. Takeda’, |. Tanihatal?, S. Terashima3,
J.J Valiente-Dobon4, B. Voss3, H. Weick3, J.S. Winfield3, M. Winkler3, H.-J. Wollersheim3, Ph. Woods? , S.
Zhang?

1Universidad de Santiago de Compostela, E-15706 Santiago de Compostela, Spain
2University of Edinburgh, Mayfield Road, Edinburgh EH9 3JZ, United Kingdom
3GSI, Planckstrasse 1, 64291 Darmstadt, Germany
4Justus-Liebig University Giessen, Heinrich-Buff Ring 14-16, 35392 Giessen, Germany
SFaculty of Mathematics and Physics, Comenius University, 84215 Bratislava, Slovakia
6Astronomy and Physics Department, Saint Mary's University, Halifax, NS B3H 3C3, Canada
RIKEN Nishina Center, 2-1 Hirosawa, Wako, Japan
8Beijing University, Joint Center for Nuclear Physics, Beijing, China
9Sottan Institute for Nuclear Studies, Hoza 69, PL-00-681 Warsaw, Poland
10Warsaw University, Instytut Fizyki Doswiadczalnej, Hoza 69, PL-00-681 Warsaw, Poland
11Department of Physics, University of Surrey, Guildford GU27XH, UK
12RCNP, Osaka University, 10-1 Mihogaoka, Ibaraki, Osaka 567-0047, Japan
3INFN - Laboratori Nazionali del Sud, via S.Sofia 62, 95125 Catania, ITALY
14INFN Universita di Milano, Italy
5University of Padova, Italy
16CEA, DAM, France



