19F(p,y)?°Ne and °F(p,a.)1°0 reaction rates and their
effect on calcium production in Population Ill stars from  \
hot CNO breakout Tl gl A kB

First generation stars have a different evolution f | | |
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than those of later generations owing to their initial : F(p,y,) Ne
primordial abundance composition. Most notably, 100;4
the lack of carbon, oxygen, and nitrogen, means i j‘l
that the CNO cycles occur at higher temperature % 10" E‘;
compared to later stellar generations. It is currently % _25 "g{\
controversial if the observed enhanced abundances § 10-¢
of Ca in the most metal-poor stars could be a result 107k = ) ool vt 1 BGE. v 1116 e | ]
of the high temperature H-burning under these - 4 e eV e BG. T <1Ke, dssve :
conditions. The level of this enrichment depends on ot £ EiEg gff)r;ilf Y .
the hot breakout path from the CNO cycles via the Fo ;
19F(p,y)%°Ne reaction. In this work, the rates of both T Y v —
“110 Center of Mass Energy (MeV)
the °F(p,y)?°Ne and competing 1°F(p,o)'®0 reactions
SIS F are re-evaluated using the phenomenological R-matrix
approach. It was found that the rate uncertainty for
“1207 19F(p,7)?°Ne reaction is considerably larger than

previously estimated. This is the result of undetermined
interferences between observed resonances, a possible
threshold state, possible subthreshold states, direct

o C(a capture, and background levels. Additional

x 229 experimental measurements are suggested to resolve
the open question of Ca production in early stars.
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