High-precision ground- and isomeric-state
spectroscopy at FAIR
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LEB

Low-Energy Branch (LEB) of the Super-FRS at FAIR

LEB: High-precision experiments with in-flight separated exotic nuclei
almost at rest, (production by projectile fragmentation / fission)

« universal and fast production, high selectivity

« cooled exotic nuclei

100...1500 MeV/u ~ MeV/u ~ eV ~ keV
S S —
| Fragment _ | Buncher/ Stopping Experiments
Primary L Separator Degrader Cell (Trai:}, Laser,..)
Beam In-flight In-flight Momentum Stopping /
Production Separation Compression  Thermalization

MATS (Precision Measurements of very short-lived nuclei using an Advanced Trapping System)
* High accuracy mass measurements

* In-trap conversion electron and alpha spectroscopy
* Trap assisted decay spectroscopy

— Masses,
Decay properties

LaSpec (Laser Spectroscopy) — Charge radii,
* Collinear laser spectroscopy of ions and atoms Nuclear moments,
* B-NMR Nuclear spin

* Resonance ionization spectroscopy
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csC

Prototype of the Cryogenic Stopping Cell (CSC) for the LEB
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csC

Performance characteristics of the prototype CSC
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LEB infrastructure
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Cryogenic
stopping cell
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MATS @ FAIR

Phase 0: TRIGA facility, Mainz

Laserlabor

power supplies
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nuclei at F\:Nf 3 -

LaSpec @ FAIR

Phase 0: collinear beam line from TRIGA
Currently at Argonne, USA, for use at ATLAS and CARIBU

(return to FAIR 2020-2021)

optical
pumping

Phase 1

Laserlabor
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Connecting beamline

Connecting beamline to the cryogenic stopping cell

Length: 6-8 m; Height: 1.2 m; Energy: 5 keV; magnetic dipole

optical
pumping

Laserlabor

power supplies
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Motivation

Status of laser spectroscopy landscape

P. Campbell, I.D. Moore and M. Pearson, PPNP 86 (2016) 127
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Motivation

4IPN

Principle layout for 3 - delayed y spectroscopy

magnet & implantation

polarized beam

P scintillation detectors
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