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First measurement of a p-process reaction using a
radioactive ion beam
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Approximately 30 stable nuclides on the neutron-deficient side of stability cannot be produced via the same
neutron-capture driven mechanisms responsible for synthesizing all other elements heavier than iron. These
“p-nuclei”’are instead thought to originate from photodisintegration reactions on s- and r-process seed nu-
clei, which can occur in the extreme high-temperature environments of core-collapse supernovae. However,
significant discrepancies exist, in some cases extending to orders of magnitude, between observed p-nuclei
abundances, obtained via isotopic analysis of meteorite samples, and supernovae model predictions. Improve-
ments on the available nuclear reaction data is an essential part of solving the puzzle of the p-nuclei, but
experimental efforts in this regard must overcome significant technical challenges. This talk will describe
the first ever measurement of a p-process reaction cross-section obtained with a radioactive ion beam. The
83Rb(p,y)84Sr reaction was investigated at the TRIUMF-ISAC facility using a radioactive 83Rb beam impinged
on CH2 foil targets. The recoiling reaction products were selected by m/q using the newly commissioned Elec-
tromagnetic Mass Analyser (EMMA), with y-rays detected in-coincidence using the TIGRESS HPGe array. The
selectivity of the EMMA-TIGRESS set-up allowed for detection of low-lying transitions in 84Sr populated by
83Rb(p,y)84Sr. The measured partial cross-section was then combined with statistical model calculations to
obtain a total reaction cross-section that is 4x smaller than predicted, in-turn affecting the abundance of the
84Sr p-nucleus predicted by massive-star models.

Primary authors: Dr WILLIAMS, Matthew (TRIUMF); Dr DAVIDS, Barry; Dr GILLESPIE, Stephen (TRI-
UMF); Dr LOTAY, Gavin (University of Surrey); Dr RAUSCHER, Thomas (University of Basel)

Co-authors: Dr ALCORTA, Martin (TRIUMF); Dr AMTHOR, Matthew (Bucknell Univsersity); Prof. AN-
DREOIU, Corina (Simon Fraser University); Mr BAAL, Devin (TRIUMF); Prof. BALL, Gordon (TRIUMF); Dr

BHATTACHARJEE, Soumendu (TRIUMF); Dr BEHNAMIAN, Hadi (University of Guelph); Dr BILDSTEIN, Victor

(University of Guelph); Dr BURBADGE, Christina (University of Guelph); Prof. CATFORD, Wilton (University

of Surrey); Dr DOHERTY, Daniel (University of Surrey); Dr ESKER, Nicholas (TRIUMF); Ms GARCIA, Fatima

(Simon Fraser University); Dr GARNSWORTHY, Adam (TRIUMF); Dr HACKMAN, Greg (TRIUMF); Mr HAL-
LAM, Sam (University of Surrey); Mr HUDSON, Kevan (Simon Fraser University / TRIUMF); Mr JAZRAWI, Sha-
heen (University of Surrey); Ms KASANDA, Eva (University of Guelph); Mr KENNINGTON, Adam (University of
Surrey); Mr KIM, Yonghyun (Hanyang University); Dr LENNARZ, Annika (TRIUMF / McMaster University); Dr

LUBNA, Rebecca (TRIUMF); Mr NATZKE, Connor (TRIUMF / Colorado School of Mines); Dr NISHIMURA, Nobuya

(RIKEN); Dr OLAIZOLA, Bruno (TRIUMF); Ms PAXMAN, Charlotte (University of Surrey / TRIUMF); Dr PSALTIS,

Thanassis (McMaster University); Prof. SVENSSON, Carl (University of Guelph); Dr WILLIAMS, Jonathan (TRI-
UMF); Mr WALLIS, Benjamin (University of York); Mr YATES, Daniel (TRIUMF / University of British Columbia); Dr
WALTER, David (TRIUMF)

Presenter: Dr WILLIAMS, Matthew (TRIUMF)

Session Classification: Wednesday - Session 1



