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Astrophysical Context

8O(p, y)1°F ¢ 180(p, y) competes with ¥O(p, a) and may provide an explanation for an
at LUNA observed 180 depletion in presolar grains. (L.R. Nittler et al., 2008; S.
SRS palmerini et al., 2011; P. C. Scott et al., 2006 ) [+.2 31,
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Prior status

-
o
N

Temperature in GK

Fractional Contribution in %

Temperature in GK

The 95 keV  resonance
strength is disputed. (M. Q.
Buckner et al., 2012, H. T.
Fortune et al., 2013) [4.5]

The direct capture component
has only been measured for
E,>150 keV. (M. Wiescher et
al., 1980) Lol

Reaction rate contributions
according to M. Q. Buckner et
al., 201204 (up) and to H. T.
Fortune et al., 201331 (down).
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« LUNA 2015 BGO data

v’ Ep = 89-400keV

v Environmental background
v" Beam induced background

« LUNA 2016 HPGe data

v Ep = 140-400keV

v Environmental background

Aims: measurement of the on-
resonance, off-resonance branching
ratios and the direct cross section

v' Resonance energies:

E, = 151keV
E, = 217keV
E, = 275keV
E, = 334keV

plus E;,, = 95keV — only BGO data
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O solid targets

Production
Ta backing + Anodization Ta,0¢ +
enrichment O-18 (99%)

Requirements

» Target nuclide content
* Known stoichiometry
 Stability under beam

* High purity

Teflon structure

cooling out

stainless

steel base spring

anode

- tantalum backing
In situ resonance scan to monitor target profile and degradation:

=+ Scan 1Q=11.8C
~—+ Scan 2 Q=14.7.6C
+  Scan 3 Q=22.6C
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Here: 151 keV resonance in 180(p, y)°F
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Accelerator

RF source for H,
Vierminal UpP 1O 400 kV,
Ityp: 200 pA

Beam lines

Solid target beamline on
the left

Gas target beamline on the
right
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BGO & HPGe detectors (1st & 2nd phase of measurement)
—
180(p g Features BGO DAQ BGO
(b, 7) « BGO detector with 6 6 independent channels—offline summmg
at LUNA | |
Immmmmmm | Segments
Motivation ¢ Close to 4 geometry

Efficiency: ca. 40% at 8MeV
Setup « Energy resolution: ca. 3% at 8MeV _§

T
Measurements
e

Low energy Features HPGe

resonance  Efficiency: ca:
data analysis (1-5)% at (0.1-0.2)MeV
-0 5)0 -
Data quality (5-0.5)% at (0.2-8)MeV

» Energy resolution:

Conclusions &
Outlook ca: (1-0.2)% at (0.1-9)MeV

Lead Shielding BGO & HPGe
« BGO fully sorrounded (0°) with 10 cm of Pb
» HPGe fully sorrounded (55°) with 15 cm of Pb

LUNIMN
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wrf From the BGO to HPGe

Examples of spectra acquired with BGO and HPGe detectors:

Counts

Single BGO segment,
high efficiency >

HPGe detector, high energy
resolution in order to
resolve single transitions =

¥

Important for branchings!!!
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Counts per keV per hour

Counts per keV per second

Advantages of an underground measurement

Background spectra acquired with BGO

underground,unshielded

underground,shielded
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. . inergy in MeV
Background spectra acquired with HPGe Enerey i et

surface,unshialded
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Low ene rgy = N ———+——  0-18Target#100(thickness = 14.07 keV)
- . ~+  0-18Target#107(thickness = 6.51 keV)
resonance 10* =95 keV —— 0-18T::::t#106(th;2k:::: = 6.45 k:v)
. = . e 0-18Target#103(thickness=6.28 keV)
data anaIySIS — Search. 0-18T::::t#104(th;zk::::=6.04 k:v)
_ 10'5 = . t Pr li in 1‘ » 0-18Target#102(thickness=13.67 keV)
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Measurements M « A clear signal at 8084 keV is
— - visible in the full BGO spectrum,
Low energy 1E L acquired at Ep = 95 keV.
resonance 0 2000 4000 6000 800E0 . 10000
. nergy in keV
data analysis 10"
10 =  Exp. Yield o ] ] ]
) s+ Fit Yield o
Data quality g o faved A preliminary analysis including
0" __pc the 151 keV resonance and the

Conclusions & 3"

g0, f T Touleslaul direct capture contributions is
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e resonance as predicted by H. T.
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Conclusions of the study of the 95 keV resonance energy

« Determination of gamma-ray branchings regarding non resonance

component is ongoing

« Finalization of gamma-ray branchings and strengths regarding on-

resonance low energy component
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