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Introduction

What is a Plunger and Why (the ABC of
plumbing)

A device to perform Recoil Distance Doppler Shift (RDDS)
measurements to get the lifetime of an exicted state

Normally data is analysed using so-called Diffirential Decay
Curve Method (DDCM)
Very reliable method for the measurement of lifetimes > 1
picosecond
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Hi, I will start with a small introudction to lifetime
measurements using Recoil Distance Doppler Shift methods
and a device usually referred to as a Plunger.
Here on the slide you can see an exact scetch of a gamma-ray
detector array, with a target and a stopper foil. The heavy-ion
beam comes from the left, hits the target and produces an
excited nucleus. It will decay by emitting gamma-rays. These
gamma-rays can be emitted either in-flight or after having been
slowed in the degrader. By varying the distance between these
two foils, a distance with is measured in micrometers, one
varies the fraction of gamma rays emitted before and after the
degarder.
The relative intensity of the two peaks can be traced out and
from these curves one can determine the lifetimes. I here show
examples for what such curves can look like for different type of
measurements.
This is a good method for excited states with lifetimes longer
than say 1ps and shorted than a few hundred pico seconds.
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Introduction

The Orsay Universal Plunger System (Oups)
Moving part
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Introduction

The Orsay Universal Plunger System (Oups)

Orgam
Probing the boundary of shape coexistence south of Z=82:
Lifetime measurements of excited states in 170Os using the
RDDS method.
Search for X(5) symmetry in the 168W nucleus
Development of the Time Dependent Recoil In Vacuum
technique for "radioactive-beam geometry"
Lifetime measurements using RDDS method after
incomplete fusion.
Octupole collectivity in 156Gd: lifetime measurements of
the first 4− and 6− states in 156Gd
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Introduction

The Orsay Universal Plunger System (Oups)

MINORCA
Lifetime measurement of 100Ru: A possible candidate for
the E(5) Critical Point symmetry
Lifetime measurements in 113Te: Determining Optimal
effective charges approaching the N=Z=50 doubly-magic
shell closure.
Time dependent recoil in vacuum for Na-like 56Fe ions
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Introduction

The Orsay Universal Plunger System (Oups)

AGATA@Ganil
Lifetime and g-factor measurements in the vincinity of 68Ni
using the AGATA, Oups and VAMOS
Neutron monopole drifts near the N=50 closed shell
towards 78Ni
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Introduction

The Orsay Universal Plunger System (Oups)

An Orgam spectrum (A. Goasduff)
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Introduction

The Orsay Universal Plunger System (Oups)

A Minorca spectrum (T. Konstantinopoulos)
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Introduction

The Orsay Universal Plunger System (Oups)

An AGATA spectrum (Y. Truly)
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Nu-ball and Oups

Nu-ball and Recoil Distance Doppler Shift
measurements

An image (M. Lebois)
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Nu-ball and Oups

Nu-ball and Recoil Distance Doppler Shift
measurements

Basic data (for Nu-ball+Oups)

Angle of Phase I’s: 46◦

Angle of Clovers: 90◦

Efficiency for Phase I’s detector
@ 1 MeV (Useful for RDDS): 2.4%
Efficiency for Clovers
@ 1 MeV (Useful for gating): 3.7%
Efficiency for LaBr3’s : 0.4%
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Nu-ball and Oups

Nu-ball and Recoil Distance Doppler Shift
measurements

Some reflections
15 MeV Tandem
γγ for channel selection
Experiments will be on the limit of feasible,
pre-experimental preparation important
Target preparation. . .
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Nu-ball and Oups

Nu-ball and Recoil Distance Doppler Shift
measurements

Some rules of thumb (for Nu-ball+Oups)
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Nu-ball and Oups

Nu-ball and Recoil Distance Doppler Shift
measurements

Some rules of thumb (for Nu-ball+Oups)

Minimal production rates for five day experiment
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Nu-ball and Oups

Some ideas
48Ca(16O,γ2np)61Co,48Ca(16O,γα2n)58Fe

61Co 50 mb→6000/s
11/2−1 state, Litt. value τ=10+10

−3 ps, new value τ<2ps
Redo in γγ
Bonus, 4+1 in 58Fe
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Nu-ball and Oups

Some ideas
40Ca(32S,γα2p)66Ge

66Ge 100 mb→10000/s
B(E2;2+1 →0+1 ) anomaly resolved but. . .
Higher yrast and non-yrast lifetimes not well known
Redo in γγ
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