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Cross-sections for production of the neutron
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Motivation

Another motivation:

» Forinstance, neutron-deficient Rn, Ra and Th nuclei have many (seniority) isomers

» = y-ray spectroscopy (possibly lifetime measurements) of excited states below isomers,

search for proton emitters
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GSl and FAIR
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GSI Fragment Separator (FRS)

Beam delivered to FRS by the
UNILAC linear accelerator and the
S1S18 synchrotron.
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Particle identification with the Bp-AE-TOF method:
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& Talks by S. Pietri and A. Heinz
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» 1.0 AGeV 238U primary beam at 8.5-108 particles per spill
» 1032 mg/cm? °Be + 220 mg/cm? 23Nb target
» Standard FRS detectors
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» Datasets for 227Ac, 225Ac, 222Ac, 219Ac, 216Ac, 213Ac, 210Ac, 207Ac, 204Ac, 201Ac, and 198Ac

(11 FRS settings).
» Six shifts of beam time granted and ran in May 2024. A couple of accelerator failures = beam time (partially)

compensated in June 2024
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Charge states at final focal plane FAI R
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Charge states at final focal plane

FRS centered at 2'6Ac, preliminary
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Particle identification (preliminary)

FRS centred at 2'6Ac, preliminary
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In principle, a simple procedure:
Count the event and compare
what was delivered on the target.



_Cross-section Measurements at the FRS in FAIR Phase-0
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Courtesy of the FRS group
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Outlook

» Primary beam intensity — at SIS100 and Super-FRS this will be higher

» Lack of pre-separation — especially in heavy fragments the background is
high — prevents to measure the low cross sections
— Super-FRS should fix this issue

» One proposal (W primary beam) accepted at FRS, but after that Super-FRS

should start

Super-FRS pre-target area, copyright: J. Hosan, GSI/FAIR
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Thank you for your attention!

Obs! NUSTAR Week in Jyvaskyla 29 Nov — 1 Oct 2026. Save the date!
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