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e Cryo-upgrade of MPET
* better vacuum (102 mbar)
* longer storage time ‘ ’
* enable Phase Imaging Technique E. Leistenschneider PhD thesis (2019) to be defended
= higher precision
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History of the project

« Design and constructed at

University of Giessen (2014)
(Phd Thesis C. Jesch)

« Offline commissioning at TRIUMF (2016)
+ Installation at TITAN late April (2017)

— Routine operation since
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C. Jesch et al., Hyperfine Interact. 235 (2015) 97
W. Plass et al., Phys. Scr. T166 (2015) 014069 1 3
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T. Dickel et al., IIMS 412 (2017) 1-7
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« Beam/sample composition

— MR-TOF allows fast changing of time-of-flight
(number of multiple-reflections)

— High resolution mode (Resolving power ~ 200k)
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« Beam/sample composition

— MR-TOF allows fast changing of time-of-flight
(number of multiple-reflections)

— High resolution mode (Resolving power ~ 200k)

MCP
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+ Make use of MR-TOF-MS for: il P T
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time-of-flight identification "
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« Beam/sample composition

. . . E, (12’MIn ) ~ 400keV
— High resolution mode (Resolvi| 2000 ; . . . .
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« First commissioning with stable beam from ISAC in May
Demonstrate:

— Isobar separation using mass selective re-trapping
with suppression of ~ 10* at R~ 25.000

MCP | | | | | I Mass 28u at 40 turns
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Demonstrate:

GIESSEN

First commissioning with stable beam from ISAC in May

— Isobar separation using mass selective re-trapping
with suppression of ~ 10* at R~ 25.000
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« First commissioning with stable beam from ISAC in May
Demonstrate:

— Isobar separation using mass selective re-trapping
with suppression of ~ 10* at R~ 5.000

MCP MCP
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» First commissioning with stable beam from ISAC in May 2017
« Two ways to increase selectivity
— longer flight times
. 50k
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First commissioning with stable beam from ISAC in May 2017

Two ways to increase selectivity
— longer flight times
— shallow trap for re-trapping

« comparable to closing slits at a magnetic mass separator

Retarding |

R Aaam i e R R L L] ———

g
&
g

o4 Re-Trapping|
d ,"\\ mZ,’\\ deeper trap
{ \

sﬁallow trap
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» First commissioning with stable beam from ISAC in May 2017
« Two ways to increase selectivity
— longer flight times
— shallow trap for re-trapping
+ too shallow trap results in efficiency loss
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» First commissioning with stable beam from ISAC in May 2017
« Two ways to increase selectivity
— longer flight times

— shallow trap for re-trapping
320
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* High-resolution example
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« High-intensity example 10*4 *vo’ No Re-Trapping
— e.g. separation of 19°Sn ]
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8 RIB beam times + 3 OLIS commissioning/test beam times

5 With n. def Yb and Tm
Re-T ) Nuclear Structure
e- rapplng S. Beck et al., under analysis

B. Kootte et al., under analysis

n. def Sn
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n-rich Ga
M.P. Reiter et al.,
(Astrophysics) submitted (2018)
50
Mn (NUCIear Structure) A. Gallant et al., to be submitted

Ti & V (Nuclear Structu re) E. Leistenschneider et al., PRL 120 (2018) 062503
M.P. Reiter et al., PRC 98 (2018) 024310

al., to be submitted
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e N =82 shell closure far from valley of stability X | extrapolated masses

e Nuclear structure close to the proton dripline
e Possible proton and 2-proton emitters

Nuclear Shell Model
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e N =82 shell closure far from valley of stability

e Nuclear structure close to the proton dripline

e Possible proton and 2-proton emitters
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« MR-TOF-MS has been a beautiful extension to TITAN experiment
— improves capabilities for
 short-lived,
 low production
 high background species

— mass-selective re-trapping has been fully established for RIB
experiments

« TITAN is rapping up many technical upgrades of the facility
— MR-TOF-MS commissioning

— Cryogenic Penning Trap upgrade + phase imagining technique
under way

— EBIT charge breeding upgrade
— EBIT HPGe upgrade underway

—> Preparations to operate all traps hand in hand during experiments
end of this year
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