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Scientific Motivation

• To measure the capture reaction rates of radioactive nuclei with hydrogen or 
helium to understand observations of astrophysical phenomena and address 
open question in nuclear physics
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Reaccelerated Beams from the Facility for Rare Isotope Beams (FRIB)
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SECAR Layout

The SEparator for CApture Reactions (SECAR) is designed 
to directly measure capture reactions in inverse kinematics
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Focal Plane (FP) Detectors for Additional Separation

• FP 1-4 used to determine the size and distribution of the beam spot

• FP 4 detects particles and provides further separation between recoils and leaky beam

Hybrid Ionization Chamber (IC) and 

Double-Sided Silicon Strip Detector (DSSD)

Focal plane detection system at FP 4
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SECAR Status

•
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• An important reaction for the weak r-process in CCSNe

• First SECAR experiment, performed with the Jet Experiments 
in Nuclear Structure and Astrophysics (JENSA)
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Experimental Results for 58Fe (p, n) 58Co

P. Tsintari et al., 2023
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● Test experiment for inverse 𝜈p-process reaction

● Relevant to 𝜈p-process and core-collapse supernovae

● SECAR capable of separating recoils of similar mass using 𝑝/𝑞
difference



Neural Network to Determine Resonance Position 
with Windowless Extended Gas Target

Windowless Extended Gas Target
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Uncertainty 

of ~5mm
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SECAR Core Group



Conclusions
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SECAR Layout (Option 1)

The SEparator for CApture Reactions (SECAR) is designed to 
directly measure capture reactions in inverse kinematics
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