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Wolf-Rayet stars
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Origin of '°F

Core collapse supernova

Asymptotic giant branch (AGB) stars

Frisch, P. & Griin, E. & Hoppe, Peter. (2005). Interstellar and Pre-Solar Grains in
the Galaxy and in the Solar System. ISSI Scientific Reports Series. 183-.
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Origin of '°F
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SN(a,v)"°F — dominated by many narrow resonances
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Felsenkeller laboratory

Felsenkeller:

* |ocated in Dresden, Germany
* 5 MV Pelletron accelerator

* a-beam intensity: 10 pA

Height above sea level [m]

—200

Reduction of background:
* Muons: average energy ~ 20 GeV
flux reduction: 40

SFg storage tank

unker for in-beam
@ Area B Bunker for activation
experiments
F104 —

Area B’
Tunnel IX

* Neutrons:  energy: thermal + 1 MeV
flux reduction: 168

Tunnel Vil eaE o 1
v [ [ L

D. Bemmerer et al., EPJA (2025) “The Felsenkeller shallow-underground laboratory for nuclear astrophysics”
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SN(a,Y)'°F — High energy campaign

Ecw = 1093 - 1478 keV

HPGe detection system:

* Resonance strength, energy and angular

distribution

* Solid target: Ta'®N (~ 10'® atoms/cm?)
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SN(a,y)"°F — High efficiency campaign

Ecw = 364 — 1093 keV 5.2 f;f;;.;

Detector: 47 BGO - y-ray detector
(Felsenkeller Total Absorption
Spectrometer - FeliciTAS):

* borehole (6 cm) detector

* 12 crystals .
 SiPM readout 1 A Scintillator

* 40 % efficiency @ 5 MeV ! A S - Lead Casuf/ Detgétor |

C
" 2 L8

Solid target:
* Ta®N (~ 10"® atoms/cm?)
* Water cooled
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SN(a,y)"°F — Spectra of the 536 keV resonance
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SN(a,y)"°F — 536 keV resonance

Resonance yield curve E_ =679 keV
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Resonance strength:
@y =86t 1wy £ 5o eV
oy, = 95.5 +11.7 pyeV

Wilmes et al., Phys Rev C (2002)
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SN(a,Y)"°F — 542 keV resonance

T — Subtracted Spectra
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Outlook

New target setup:

* 10cm lead shield

* New solid target holder design (less passive material)

* Extended gas target + FeliciTAS

* Er =364 keV resonance (LUNA, M. Lukyanova PhD thesis)
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Asymptotic giant branch (AGB)

“N(a,y)’”F - Summary g

fluorine production in AGB and Wolf-Rayet-Stars
Felsenkeller + FeliciTAS

536 keV-resonance: scan successfully done
— resonance strength + energy | i ¢ \¥ | 21 1 the Sor Sysiam. 1551 Soniis Repors Saries. 165+ o]
364 keV-resonance: long runs on top A
(same beam energy) — upper limit

direct capture runs at
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SN(a,y)"°F-reaction
Target stability

monitor target conditions: scan of 1323 keV resonance
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15N((1,'Y)19F'reaCtion Simcl;lati:)4n of the setup:
« Gean

FeliciTAS * import CAD model
* fine tune with:
* calibration sources

° 27A|(p,'Y)288i
Background reduction:

* rock overburden 4
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