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e Mass accuracy — AME2003 )
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S Accuracy and precision ... ©]
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“w¥ \ass values for astrophysics calculations <)l

Experiments

Astrophysics

calculations
data

mass mass
extrapolations

Atomic mass
evaluation values

Mass
models

A. Herlert ISOLDE Users Workshop November 18-20, 2009



e Mass extrapolation — limitation of mass models
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“iggy Penning traps for mass measurements N
on short-lived nuclides
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“@®  Relative mass uncertainty vs. half life A
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@ Mass purification - isobaric separation A
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Cyclotron frequency determination
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e Motivation to investigate Mn and Fe nuclides

26
2 25
—~
= ]
D 24-
= ]
Q23
£ -
c  22-
@
% 1 isomeric ground
65— 2
2117Fe™  state state |
60 40 280 0 | 20 40 | 60 8 | | | ——

VHF..4_43809(:,/|_|z 36 38 40 42 44 46 48 50 52
Neutron Number N

Mass measurements at LEBIT experiment Nuclides around N=40

M. Block et al., C. Guenaut et al.,
Phys. Rev. Lett. 100, 132501 (2008) Phys. Rev. C 75, 044303 (2007)

A. Herlert ISOLDE Users Workshop November 18-20, 2009



e Mass accuracy — AME2003 )
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E Mass measurements - N
| 2
plus new cases explored in 2009

EEEEEEENEEEEEEEEEEEE Rb
EEEEEE B BN B Kr
s HEEE _ H N @ HE
EEEE EEE H BN
N EEEN
H EEE B HEEEN
EEEEEEEEENEEEE New VADIS
o JHll HNEEEEENAEEE lon SOUrce
ENEEEEEEEE
EEEEEEEE

@,
o

protons

Fe
Mn

e @ ISOLTRAP 2009

Ti New Mn RILIS B ISOLTRAP

] S
o i = |scheme B JYFLTRAP

1 K

25

LI l L) 1 LI LI l LI L) LI LI l LI LI L) I l LI LI LI 1 I LI LI LI LI
40 45 50 55 60 65

neutrons

A. Herlert ISOLDE Users Workshop November 18-20, 2009



“@¥  Neutron-rich manganese isotopes 2009 A

Very good data for 4°5Mn
new ISOLTRAP record)
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e Limitation: Resolving isomers A
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e Isomer selection/cleaning A
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“¥ | imnitation: Half-life of short-lived nuclides A2
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S Limitation: Isobaric contamination
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e Mass separation in Penning trap A
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e Limitation: Space-charge effects A
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@ Ppossible solution: Electrostatic ion trap @

* Test-setup at University Greifswald in operation
* To be shipped and installed at ISOLTRAP during the 2009/2010 shutdown
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e Mass separation principle A
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& |nstallation at ISOLTRAP 2009/2010 @

4th ion trap at ISOLTRAP !
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e Summary A

A. Herlert

ISOLTRAP allows one to obtain accurate and precise
mass values of short-lived isotopes

Limitation due to purity, yield, and half-life

Recent developments at ISOLDE:

ISCOOL RFQ buncher and cooler — lower beam emittance

Quartz transfer line target — better beam purity

New VADIS arc discharge ion source — higher ionization efficiency
New RILIS lasers and schemes — higher ionization efficiency

Recent developments at ISOLTRAP:

Ramsey type excitation — faster measurement
New electrostatic ion trap — faster purification and contamination suppression
New ion detectors — higher detection efficiency
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