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The energy buncher – the principle

Range straggling and resolving power

First tests with a precision degrader

Typical beam properties

The Energy Buncher at the SuperFRS Low
Energy Branch
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Principle:

Layout:

Energy buncher: principle and ion-
optical layout

bunching with
 one large 

dipole stage

Slowing down from 
300 MeV/u after separation 

σR0

0

Al

without bunching:
σ /p = 1.6%p

σR
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Experimental opportunities and 
instrumentation

in-beam γ-ray
spectroscopy

α, β, γ -decay
spectroscopy

LASER 
spectroscopy

in-trap ex-
periments

Unique feature: RIBs and pbar at (almost) the same place
pbarRIB

Slow beams
(500...10 MeV/u)

Stopped beams
( ~ 25meV)

ISOL-type beams
(~10...100 keV)

Highly-
charged ions

Monoenergetic
degrader

Monoenergetic + variable
degrader

He-filled
ion catcher

EBIS + analyzer
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Experimental Area at the Low-
Energy Branch of the Super-FRS
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Tests and developments @ the FRS
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Separation characteristics and 
performance: purity of stopped beams

Example:
* Separation of 134Sn fission fragments
* Range focusing with E-buncher

(p/Δp=600)

σR = 6.2 mg/cm2

NB: 
1 atm m He = 3σR
100 μm Si   = 4σR
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Characteristics of low-energy
beams: energy and angular spread

σE = 3 MeV/u

Typical numbers:

300 MeV/u:         σE ~ 0.3 MeV/u                       σα ~   5 mrad
5 MeV/u:         σE ~   3 MeV/u                       σα ~ 20 mrad
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Refocusing system



Dieter Ackermann – Valencia – June 16th 2005

Layout and Separation Properties
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