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- Mass Measurements
- Half-Life Measurements
- Summary and Outlook (after Lunch break)
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SMS and IMS
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SMS: Broad Band Frequency Spectra (EO36)
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SMS: Accuracy (EO77)
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Mass Distributions from Single lons
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Identification of New Isotopes (E048+E055)
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IMS: Time-of-Flight Spectra (E055)

Nuclei with half-lives as short as 20 us

About 13% in mass-over-charge range m/q range: 2.4-2.7
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IMS: Bp Tagging (E055)

30k
E A Experiment 200! iment 2002
S 10f
g o e )
o 10} B —
-g 20| Experiment20¢ * Ino
5 S =
Z 30t .9 —
k= )
40 | k= t:
5102 5103 C i
Re\ E < 4 &
20 . : % o n.
é . .
[ ® o
8 1ot o2 )
° .
5 0 -8 1 1 1 1 ° o
;g -2 -1 0 1 < ,  Experiment 2005
-3 ® °
10+ s,°
3 ABp/Bp [107] gl
. .y . » ®'e oh o®
5024 %025 5020 : WPUS Congl b= e iy In a 240 245 220 255 260
RevolBYTE RO N: measurement of EF°6F i addition IassHin-chmgeno
H. Geissel et al., Eur. Phys. J. A (in press)
@ HELMHOLTZ

[ ]
| GEMEINSCHAFT E —=— ]!




Measured Mass Surface

Masses of more than 1100
Nuclides were measured
Mass accuracy:
SMS 1.5:107 up to 4 -10-8
IMS ~5 107

a

Mass surface covered
with the time-resolved

Schottky Mass
Spectrometry

r-process
Results: ~ 350 new masses NoHo path
In addition more than
300 improved mass values
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Half-life Measurements
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Stochastic + Electron Cooling
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Half-life of Fully-lonized 2°/mT[81+

207mT| (E” = 1348 keV)
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time after
injection

30 min

Bound-State B-decay in 296:207T]|

Number of particles
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Electron Capture in Hydrogen-like lons (EO78)

1+ 3.39 min

Classical EC-theory: 140
s T

Gamow-Teller allowed Qgo= 3388 keV
transition 1+ — 0*
B+ to EC branching ratio: 2039 %

’1903‘0.2( )

1596 < 0.28 %

Ag/Agc (neutral atom) =1

W.Bambynek et al., Rev. Mod. Phys 49, 1977 - 0
S-electron density at the nucleus: labio

If5(0)]2 < 1/ n3

Conclusion:
H-Like ion should have 41%

longer half-life
M. Campbell et al., Nucl. Phys. A283 (1997) 413

Pcc (neutral atom) «c 2 > 1/ n®=2.4

P, (H-like) c 1+ 1/13 =1

A /My (He-like) = 1.37

Ay /Mg (H-like) = 2.4

Mg /Mg (H-like) = ? =2.74 2




EC in Hydrogen-like lons

Ag/Agc (neutral atom) =1

Expectations: |ecy.iike)/EC(He-like) = 0.5

Mg /Ak (H-like) = 2.4

FRS-ESR Experiment

M(neutral) =0.00341(1) s
G.Audi et al., NPA729 (2003) 3

Mg (bare)  =0.00158(8) s (decay of *0Pr=%")
Aec(H-like) =0.00219(6) s (decay of 140Pr58+)
Aec(He-like) = 0.00147(7) s (decay of 140Pr57*)
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Ag./Agc(H-like) = 0.72




EC in Hydrogen-like lons

Ag/Agc (neutral atom) =1

140 Pr 58+ ! 14ucesa+

Expectations: |gcy.jike)/EC(He-like) = 0.5
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Electron Capture in Hydrogen-like lons

Gamow-Teller transition 1+— 0*

F("pr%*)=1%1/2= ﬁ F("ce™ +ve) = 1/2

S. Typel and L. Grigorenko

M= +2.78121y
Z. Patyk

Probability of EC Decay
Neutral 14°Pr: P =2.381
He-like 14°Pr: p=2
H-like 14Pr: p=3

(2141)/(2F+1)




Single-Particle Decay Spectroscopy (EO77)

Sensitivity to single stored ions '
142 1e
. - Pm
Recording the correlated changes

of peak intensities corresponding to

mother and daughter ions

Reliable determination of the
number of a few stored particles

Investigation of a selected decay
branch, e.g: pure electron capture
decay - -

Systematical effects such as late
cooling or feeding via atomjc or ‘ .
nuclear decays can be , ’

) : B+ \
disentangled t=67.84's l

Frequency

F. Bosch et al., Int. J. Mass Spectr. 251 (2006) 212




ILIMA: Towards Isomeric Beams (E051)

|
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1. Pure isomeric beams can be 140 Pr58+ 1

prepared if the half-life of the

corresponding ground state is f
I

much shorter.

140 058+

2. For isomers with large excitation
energies a spatial separation by
means of a fast micrometer scraper
is possible. In the first experiment
the isobars with a Q-value of 3.388
MeV were successfully separated.

Q.= 3388 keV
—_—

Time after injection
Noise power density / arb. u.

Pure beams of ions in the isomeric A Insert scraper >
or ground state can be prepared
alternatively.

187.2 187.4 187.6 187.8
Frequency [kHz] - 61000.0

Injection length 170 s

ILIMA Collaboration

@' HELMHOLTZ
i GEMEINSCHAFT E E ][




ViaSsSiVieastirements;

Collaboration

G.Audi, K.Beckert, F.Bosch, D.Boutin,
C.Brandau, T.Burvenich, L.Chen,
|.Cullen, C.Dimopoulou, A.Dolinskii,
B.Fabian, T.Faestermann, B.Franzke,
H.Geissel, E.Haettner, M.Hausmann,
P.Kienle, O.Klepper, R.Kndbel,
C.Kozhuharov, J.Kurcewicz, Y.Litvinov,
S.Litvinov, Z.Liu, L.Maier, M.Mazzocco,

F.Montes, G.Munzenberg, S MICHIGAN STATE
A.Musumarra, S.Nakajima, C.Nociforo, '
F.Nolden, T.Ohtsubo, A.Ozawa,
Z.Patyk, W.Plass, T.Radon, H.Schatz,
C.Scheidenberger, M.Shindo,
J.Stadlmann, M.Steck, T.Stohlker,
B.Sun, T.Suzuki, P.Walker, H.Weick,
N.Winckler, M.Winkler, H.Wollnik,
T.Yamaguchi

@' HELMHOLTZ
| BEMEINSCHAFT =51




