
Transfer reactions using a 11Be beam
The IS430 experiment

Jacob S. Johansen

Department of physics and astronomy, Aarhus University

March 24, 2010

Jacob S. J. (IFA) Transfer reactions using a 11Be beam March 24, 2010 1 / 19



Introduction

Transfer reactions @ REX-ISOLDE.

Low-energy beams (<3MeV/u).

Single particle excitation.

Spectroscopical factors.

Two experiments.

2005: without γ-detection
2009: With γ-detection

2.25/2.85 MeV/u 11Be-beam.

Study of bound states in neutron rich Be-nuclei (12Be).
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Transfer reactions with 11Be + d

11Begs: |10Begs〉 |s1/2〉

Ebeam = 3MeV/u ⇒ Lmax = 3/2

Reaction favours:
|10Begs〉 |s1/2〉 |p1/2〉 (1− and 0−)
|10Begs〉 |s1/2〉 |s1/2〉 (0+)

Jacob S. J. (IFA) Transfer reactions using a 11Be beam March 24, 2010 5 / 19



Transfer reactions with 11Be + d

11Begs: |10Begs〉 |s1/2〉

Ebeam = 3MeV/u ⇒ Lmax = 3/2

Reaction favours:
|10Begs〉 |s1/2〉 |p1/2〉 (1− and 0−)
|10Begs〉 |s1/2〉 |s1/2〉 (0+)

Jacob S. J. (IFA) Transfer reactions using a 11Be beam March 24, 2010 5 / 19



Transfer reactions with 11Be + d
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Transfer reactions with 11Be + d

d(11Be,t)10Be

11Begs: |10Begs〉 |s1/2〉

Ebeam = 3MeV/u ⇒ Lmax = 3/2

Reaction favours:
|10Begs〉 |s1/2〉 |p1/2〉 (1− and 0−)
|10Begs〉 |s1/2〉 |s1/2〉 (0+)
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ISOLDE

Beam:

11Be.

2.25/2.85 MeV/u.

104 − 105/∼ 105 /s

Target:

Deuterated polyethylene.

Polyethylene (background).

Silver (Beam intensity).
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Setups

2005

Detectors
32 x 32 DSSSD’s (60 µm).
1500 µm Si-detectors.
θlab = 10◦ − 80◦ (130◦ − 160◦ Kanungo et al.)

2009

Barrel
16 strips Si-detectors (140 µm).
1000 µm Si-detectors.
CD
16x16 strips Si-detectors (500 µm).
500 µm Si-detectors.
miniball
144 Ge-detectors.
8 clusters. (1 broken)
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2005: Particle identification

∆ E vs. E
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2005: Energy spectra
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2005: Cross sections
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2009: Particle identification. PRELIMINARY
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Excitation spectra. PRELIMINARY
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Particles stopped in strip detectors. PRELIMINARY
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γ-spectra. PRELIMINARY
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γ-spectra. PRELIMINARY
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Neutron detection. PRELIMINARY
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Efficiency calibration. PRELIMINARY

Target: 200 µm Al.

γ-decay of 11B.

Black: 152Eu. Green: 60Co. Red: 11Be.
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Summary and outlook

Summary

1p + sd degeneracy in 11,12Be.

Low energy transfer reactions.

Single particle excitations.
Distinction between 0+

1 and 0+
2 .

2005:

Cross sections.

2009:

Preliminary results.
Neutron detection with MINIBALL.
High energy efficiency of MINIBALL.

Outlook

Repeat Miniball experiment.
13Be

12Be + d
11Be + t (t(30Mg,p)32Mg (IS470))
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The is430 collaboration

Main participants:

Department of physics and astronomy, Aarhus University, Denmark
Fundamental Physics, Chalmers Tekniska Högskola, Gothenburg, Sweden

CSIC, Madrid, Spain
CERN, Geneva, Switzerland
Universidad de Sevilla, Spain

Physik-Department E12, Technische Universität München, Germany
Institut voor Kern- en Stralingsfysica, Katholieke Universiteit Leuven,

Belgium

Thanks to the MINIBALL collaboration

Thank you
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