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Astrophysical motivation

14N((X,Y)18F
= Affects the production of 1°F , — . ——
14 + —— E, = 573 keV, wy =4.5x10> eV -
Koy role hesis of 22Ne vi —— E,=1136 keV, wy =2.1x102% eV
eyroelnsyn esIs O e via % 1.2 T Ea=1618kev, wv=1.4ev n
"“N(a, v)'®F(p*)'*O(a, v)**Ne o
< 1.0 =
w
S .
. A major neutron source in massive stars via the 5 0.8
22Ne(a, n)?°Mg = 06
8 o4l
= Aim: critical low-energy resonances (0.4 — 1.6 MeV)
27
of 1*N(a, v)18F 0
0.0
107"
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i
Dresden Felsenkeller underground lab,

below 45 m of rock 5 MV Pelletron, 30 yA beams of 'H¢, 4He*, 12C%, ...

Eur. Phys. J. A (2025) 61:19 THE EUROPEAN ")
https://doi.org/10.1140/epja/s10050-025-01490-z PHYS' CAL J OURNAL A (f,’;ecf;t for

Regular Article - Experimental Physics

See talk by

The Felsenkeller shallow-underground laboratory for nuclear

. Konrad Schmidt,
astrophysics
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i
Mapping the Jet by “Laser interferometry”

Mach-Zehnder Interferometer
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| | | |
| |
| | | :
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: I catcher | |
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BS1 ' , I
: I | polarizer camera |
| |
[ 4 I | D :
| | | |
| L1 skt LI | ! |
: | | :
| |
. _ ________ I |_____________B§2___L3____J'

= Optical path length difference depends on:
= Gas refractive index (for N,: 1.0002985)
= Density distribution

= Path length shift for N, (~ 110 nm)
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i
CFD simulation and laser interferometry: jet of cylindrical nozzle

ANSYS Fluent CFD Simulation Interferometry measurement Interferogram
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Laser interferometry: jet of slit nozzle from two perspective

ﬁ.,...-.
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Thickness [10'® atoms cm™]
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3.0

3.5

Measurement, slit nozzle SF-63-2, 90° rotated

Measurement, slit nozzle SF-63-2
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Absolute jet thickness by energy loss with a particles

[72] [— .
= [ —— nojet
3 100 —— walljet ' Pu 21 Am Pulser n
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i
Nitrogen jet target, without a-beam-induced y-ray background
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ne '“N(a, v)'8F reaction: excitation functions
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i
Angular distribution: 573 keV resonance

Branching ratios of 4860 keV
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Angular distribution: 1
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136 keV resonance
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Measured branching ratios of
5297 keV excitation level in 18F

: Present
Literature
(%) work
(%)
646 1.3+0.3 -
1940 5+1 44+0.3
2775 78+3 76.1+0.6
4177 72 8.6+0.5
4361 9+2 9.7+0.2
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E, = 3061 keV, ST

Angular distribution: 1618 keV resonance
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Measured branching ratios of
5672 keV excitation level in 18F

E, [keV] Litezt,/aot)“re
2539  285%0.2
2611 4004
3572 04%02
3972 0.8:03
4592 52%3
4631 8107
5672 6.2+0.4

chETEC DRESDEN [y @

concept

~vf

Present

work
(%)

28.4+0.2

3.7+0.14

5.9+0.10

=)



Preliminary results

Resonance energy [keV]

this work

Resonance strength oy [meV]

literature

580.3 + 0.21
1136.9 + 0.21

1618.1 + 0.11

Istatistical uncertainty only
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literature this work

573 + 3 4.6 + 0.3 x 102
1136 + 3 23.5 + 0.6 x 10°
1618 + 2 4.55 + 0.07 x 102

P
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4.6 + 0.3 x 1072
21.1 + 0.3 x 10°

4.5 + 0.5 x 107
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Summary and Outlook

15

New gas target system will overcome challenges arising from solid

target experiments

Successful commissioning experiment with new gas target system

Three “N(o, v)'8F resonances studied in high precision

Next step:

Thermonuclear reaction rate calculation
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Resonance scans in “N(p, v)'°O
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i
Detection setup: HPGe detectors

I Aabsolute efficiency measurements using the different

radiation source and a 278 keV resonance in *N(p, y)'°O

. HPGe detectors: seven-cluster (EUROBALL) on the

right, two triple-clusters on the left around the target.

4 1 2 4
00 500 000 000 3000 Oo%nergy EY [keV]
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Pressure Profile in Jet Gas Target Setup
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i
Low energy resonance
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