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Why is fission so important?
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Fission 
«recycling»
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C. Rodríguez-Tajes et al., PRC 89, 024614 (2014).

Fission barrier ingredients
What is needed?

We need this info for n-rich nuclei ς> n-rich actinides beams
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Proof-of-principle experiment at ANL ςHELIOS 
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Commissioning experiment for ISS is planned (IS224).

Very promising for ISS, BUT.... Geometrical efficiency of the setup is 
limited:
(S. A. Bennett et al., Phys. Rev. Lett. 130, 202501)

Ḑ10% for the detection of one or more FF,
Ḑ1% for the coincident detection of light and heavy fragments

S. A. Bennett et al., Phys. Rev. Lett. 130, 202501

238U(d,pf) @8.6 MeV/u

(LoI, INTC-I-224)



(d,pf) transfer reaction
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Inverse kinematics approach

Incoming RIB

Background - reactions with carbon

Target
Idea: use a CD-shaped DSSSD to 

increase the efficiency



6

May 24 2023 | HIE-ISOLDE physics workshop | M. V. Managlia

CD-shaped Si detector
Conceived for detecting fission fragments

Different options by Micron Semiconductor Ltd.

Å S3 Å S7 Å QQQ2

Junction number of elements 24 rings

Ohmic number of elements 32 sectors

Active area Ø- inner (mm) 22

Active area Ø- outer (mm) 70

Junction number of elements 45 rings

Ohmic number of elements 16 sectors

Active area Ø- inner (mm) 25.92

Active area Ø- outer (mm) 70.09

Junction number of elements 16 rings

Ohmic number of elements 24 sectors

Active area Ø- inner (mm) 18.00

Active area Ø- outer (mm) 82.00
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Normalisation
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total number of d 
scatteredfrom the target

number of beam particles 
impinging on the target

normalisation of fission 
probability

Problem deuteron 
breakup-input from 
theory is needed.
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Elastically scattered deuterons
2H(238U,238U)2H @10 MeV/u

ELUM 
(Luminosity detector)

angular ranges of d hitting ELUM: ~82-84 degrees 
(depending on the distance)

[P. MacGregor, CERN-THESIS-2021-264]


