A possible measurement of the ®Mg(p,g)*®°Al reaction at DRAGON
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89 resonances in the NACRE compilation ranging from 37.5 to 1920.5 keV
direct measurements down to 189 keV

below 189 keV resoncance strength were cal culated from proton partial width
derived from “Mg(*He,d)*°Al

aresent measurements with AMS[A.Arazi et a., PRC 74 (2006) 025802] showed
good agreement with resonances at 305, 374 and 418 keV, but afactor ~5 lower
resonance strength at 189 keV !
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FIG. 1. Level scheme of “*Al Plotted are the ground state (/2 =
0.706 Myr), the isomeric state at 228 keV (1,2 = 6.3 5} and excited
levels (£,) above the Mg + p threshold (Q = 6306 keV) wilh
the corresponding center-of-mass resonance energies (£, ). Typical
temperatures and the corresponding Gamow  peaks for different
astrophysical scenarios are also shown. For a given temperature, the
Gamow peak indicates a priori which resonances might have the
larger contribution to the reaction rate.



TABLEIIL. Resonance strengths of the Mg pr. 17) reaction for the formation of Al in its ground state,
¥ = ey fo. Listed values for Refs. [21-23] are calculated from published resonance strengths cop, and
branching ratios to the ground state £, taken from Ref. [12] (see also Refs. [7.8]). Errors indicate a 68%
il s.d.} confidence level.
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FIG. 2. Strengths of resonances at E_,,, = 189, 304, 374, and
418 keV of the “Me(p, ¥) reaction for the formation of Al in its
ground state. Measured values of this work are compared to those
recommended by NACRE [21,22] and to a value measured by Powell
etal. [23].



TABLE I. Relevant experimental parameters for the determination of the resonance strengths, The 2415AL ratio of samples iradiated at
resonance energies of £, = 3040, 3740 and 4178 ke'V were measurec at both AMS facilities, in Munich (M) and st the YERA Iabortory
mn Yignma OV, For those cazes the weighted mean valus (meant s also indicated. For the resonance at £, = 15395 KeV [our differsnl targets
were independently inadiated (samples a o d) Those samples and the one wradiated at £, = 022 keV were measured at VERA oaly.
Quoted 414 rutios are corrected for background.
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FIG. 3. Results of the four independent resonance-strength mea-
surements (a, b, c,and d) at E_;, = 189 keV performed in the present
work and their mean value, compared to the recommendation of

NACRE [2122].
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FIG. 4. Dependence of the ®Mg( p. ¥ )*°Al® reaction rate with the
stellar temperature. (a) Individual contributions of the resonances
at E.,, = 189, 304, 374, and 418 keV to the reaction rate,
calculated from the values obtained in this work, and total reaction
rate (full line) using values recommended by NACRE [21,22] for
other 85 resonances between E., = 37.5 and 1920.5 keV. These
calculations were performed with the program RATEERRORS [26].
The characteristic temperature ranges in which *°Al is produced in the
various astrophysical scenarios are also shown. (b) Ratio of the total
reaction rate obtained in the present work to that recommended by
NACRE, with their corresponding 68% lower and upper confidence
limits (solid lines). NACRE confidence limits are also plotted
(dashed lines).



O 189keV at 0.1 — 0.5 meV would be the lowest resonance strength measured
at DRAGON (previous record was 35 meV — ““Al(p,9)*’Si)

O other proposed experiments request measurements in the same yield range
(e.g. E813, "O(a,g)"Ne, Y(4.033MeV) ~107")

O high demand on beam suppression in spectrometer

O additional suppression at the end detector might be necessary
o loca TOF— 2" MCP detector
o0 ion chamber with thin SIN entrance windows
o ...

O high beam intensities required: > 100 pnA on target

O scientific motivation to push OLIS ECR ion source (ion source it in house
and only afew parts are necessary for installation; however, it has (very) low
priority right now)



