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Nucleosynthesis in the Zr & Mo chain
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slide adapted from F. Herwig & R. Reifarth
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Pre-solar meteoritic grains provide a powerful
diagnostic tool.
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He shell thermal pulses in AGB stars
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Convective boundary mixing parameter
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Literature values for 9°Zr(n,y) MACS at 30 keV
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Mo: normalized to MO96 and solar
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Schematic adapted from
Markus Schiffer

10MV FN Tandem
at IKP Cologne
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Schematic adapted from
Markus Schiffer

SONIC@HORUS

® Up to 14 HPGe detectors
® Up to 12 Si-telescopes
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Schematic adapted from
Markus Schiffer

SONIC@HORUS
group Andreas Zilges
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First Measurement

® Measurement of (p,p’) reaction at 15 MeV

~99% 100 pg/cm? 745 - 820 pA
286j ~92% 950 pg/cm? 10 h 3000 - 3800 pA
90Zr 97.6% 230 pg/cm? 8h 560 - 630 pA
96Zr 85.2% 500 pg/cm? 23 h 450 - 670 pA

® 12C & 99Zr measurements to reduce contaminations in %Zr

» Produce ExG spectra for each target
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Excitation energy vs y ray energy matrices
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96Zr Gamma Strength Function

Oslo GSF compared to TALYS simulations
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Nuclear Level Density
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O(E; — Ey) = 0(E; — Ey)A exp(a (E; — Ey))
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Normalizations and the Oslo Method

Total level density (MeV ")

| O(E; — E,) = o(E; — E,)Aexp(x(E; — E,))
F(E,) = F(E,)Bexp(¢E,).

In exotic nuclei: we don’t know D,

- We can’t determine the “slope” a
- use level density model to calculate p(Sn)
which defeats the purpose
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The Shape method for °6Zr

Gamma Ray Strength Function from Shape Method
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Normalization of the gamma ray strength function

Gamma Strength [1/MeV?]
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Baysian Parameter Estimation: TALYS 2.0, strength 8, 25000 iterations
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Results for °°Zr(n,y) MACS @30keV
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Result for 2°Zr(n,y) MACS at 30 keV
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Impact on Convective boundary mixing parameter

slide adapted from
F. Herwig & R. Reifarth
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