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Programm
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23 presentations

176 registrations

26 countries

>70 institutes
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Topics

308.10.2021

Nuclear Astrophysics

Decay Spectroscopy

Mass Spectromertry

Nuclear Structure

Laser Spec.

Detector 

Development
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Beams at the UNILAC/HELIAC (W. Barth)

408.10.2021

FAIR:

 high beam currents

 low repetition rate (max. 3 Hz)

 low duty factor (0.1 %, pulse length for SIS18 only 100 µs)

2029?

2025?
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R-process (G. Martinez-Pinedo)
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Isomer spectroscopy (M. Gorska, P. Walker)

608.10.2021

=> Optimize : 

spin, 

production, 

selectivity

The search for the missing spin gap isomers

Pulsed beams for (µs) K-Isomer search

T. DickelNUSTAR week 2021



GSI Helmholtzzentrum für Schwerionenforschung GmbH

Mass spectrometry (D. Kumar, M.P. Reiter)
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• Utilizing pulsed 238U beams

• First experiments with the 

LINAC Ion Catcher
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Decay Spectroscopy (K. Wimmer, LG. 

Sarmiento, O. Hall)

New Detectors (LUNDIUM)Conversion Electron Spectroscopy

Beta-delayed fission of neutron-rich 

actinides
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In-beam Spetroscopy (Exp.: H.J. Wollersheim / H. 

Alberts / R. Palit / A. Stuchbery| Theory: I. Dedes)

Searches for 2-phonon octupole

excitations in 208Pb
light particle tagging
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Radioactive Molecules (M.P. Reiter)

Laser Spectroscopy (R. de Groote)

millisecond high spin

isomers in refractory elements

Expand EDM / BSM searches 

to other actinides
Program for LINAC Ion Catcher 

with HELIAC beams (136Xe and 238U)
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Explore the optimal conditions to produce 

new nuclei in the Terra Incognita?

Hard or impossible to 

reach with fragmentation 

or fusion of stable 

beams

“Fragmentation vs. MNT”
MNT: 20pnA 136Xe / 238U on 2 mg/cm² 198Pt 

frag.: 1pnA  208Pb on 5 g/cm² 9Be

Y. X. Watanabe et al., PRL115, 1–5 (2015)

V. Saiko

E. Vardaci
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MNT experiments world-wide

Z. Favier

/ AGFA

M. Brodeur

N126 factory
Z. Chen

IGISOL

A. Zadrvornaya
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UNILAC/HELIAC: 

large varity of high intensity

beams, up to 238U, with ~10 MeV/u

Technology of LEB stopping

cell: optimized for fast and

efficient thermalization and

extraction of large emmittance

and high intensity beams

MR-TOF-MS from JLU: 

combine rate capabilities

(ISOL, TITAN/TRIUMF) 

and resolving power 

(FRS, isomer separator)

MNT experiments with an Ion Catcher 

@ UNILAC & HELIAC

Unique system that can provide separated beams for 

mass, decay and laser spectroscopy experiments without 

the need of large and costly magnetic separators
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Strategy for MNT experiments at GSI/FAIR

today FAIR Phase 1 (~2030 )

UNILAC

FRS

HELIAC

Super-FRS

SIS100 & 

PSU

Reaction Studies with 

“CORSET” eg. U323 mass spectrometry new isotopes

Precision experiments 

with stable beams

LINAC Ion Catcher (238U, heavy products)

Pilot experiments with slowed down beams 

(stable and near stable) @ FRS Ion Catcher, 

e.g. S532

mass spectrometrynew isotopes

nuclear spectroscopy

LINAC Ion Catcher

LEB Ion Catcher & 

Upgraded “CORSET”

new isotopes with 

secondary beams

Investigation optimal stable beam, energy and target

nuclear spectroscopy

~2025
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How to move forward

• Physics case

• Reaction studies with stable and radioactive beams

• Terra Incognita: new isotopes

• Nuclear structure, g.s. properties (radii, masses)

• r-process data, half-lives, decay modes, fission

• Isomeric states and their applications

• Strategy: what are the goals and how to reach them?

• Fit to overall NUSTAR strategy! 

• Outline complementarity of NUSTAR experiments at low-E (UNILAC/HELIAC) 

and high-E (FRS, Super-FRS)

• Fit to GSI-FAIR accelerator implementation and upgrade plans

• mid-term experimental programs at FRS and Super-FRS

• long-term experimental programs at UNILAC and HELIAC

• Involvement of theory and guidance

• Instrumentation and equipment

• Beams and targets, intensities, energies, time structure

• Stopping cell + MR-TOF-MS for isobar/isomer separation

• Detectors for in-beam and decay spectroscopy (e.g. DEGAS, Mini-Orange)

• Laser spectroscopy setups

• New detectors (e.g. bolometers), detector development, etc. … 

LoI to s.G-PAC 

in December
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Thank you
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