Direct cross section measurement of *O(p, y) ’F at LUNA
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We show the status of the direct cross section measurements for the reaction '°O(p, y) ’F which is studied at the

LUNAA400 tacility, 1400 mt deep underground at the Gran Sasso National Laboratory (Italy).
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' Detectors )
B Two detector setups are used: a high

etficiency BGO with 6 segments, and
a high resolution HPGe detector
(Fig.4).

B O@py)PF spectra of BGO and
HPGe detectors are shown in
(F12.5,6,7).
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Fig.4: BGO (left) and HPGe (right) detectors
inclnding a lead shielding.
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Fig.5: Single BGO segment, high efficiency.
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TN TN | Fig.7: HPGe detector, resolving single transitions.
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Fig.6: Full BGO detector, highest efficiency.
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Fig.8: Effects of the location and shielding on the BGO detector background ..
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N Resonance scans are shown in

A Targets were produced using Fig.10.
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Fig.10: 157 kel resonance scans in order to monitor the target

Fig.9: Solid target of "°O. degradation.

Measurements and preliminary results ——

N BGO measurements cover the proton energy range from 95 keV to

400 keV. The excitation tunction acquired with BGO is shown 1n Fig.11.
A HPGe measurements cover the proton energy range from 140 keV to

400 keV, in order to estimate the on-resonance, off-resonance

branching ratios and the direct cross section.
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Fig. 11: Excitation function acquired with BGO setup including background subtraction.
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resonance strengths (Tab.1).
Tab.1: Resonance strength values of LUNA compared with the literature ones.
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B A clear signal at 8084 keV is _
visible in the full BGO spectrum, ™
acquired at Ep = 95 keV (Fig.12).  “:

: . . : 102 Q+E,= 8084 keV
The studies of these implications :
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Fig.12: Full BGO detector spectrum of 8O (p, y) °F at 95 kel

10

are ongoing., 1_

10"

13 = Exp. Yield = . e . e

U Fitvield N A preliminary analysis including the
07 T 1t kevres. 151 keV resonance and the direct
B0 T 7 ’ . {
fovp — Totalcs capture contributions according to
310718 i i ,_.-—-”’ . . 5 .
et i the Fig.12 1s ongoing. No sign of
2102 :
8%, Dretiminary strong resonance as predicted by
10 Fortune at al?.

1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 l 1 1 1 1 I 1 1 1 1 I 1 1 1 1
90 100 110 120 130 140 150
E, [keV]

[ References ]

M. Q. Buckner et al. Phys. Rev. C 86, 065804 (2012)

H.T. Fortune et al. Phys. Rev. C 015801 (2013)

M. Wiescher et al. Nuclear Physics A 349 (1980) 165-216
D. Bemmerer et al. Eur. Phys. J. A 24, 313-319 (2005)

ESp S

5] A. Caciolli et al. The European Physical Journal A48(2012) 144
6] R. B. Vogelaar et al. Physical Review C 841 (2010) 753
7] C. Iliadis et al. Nuclear Physics A 841 (2010) 251

Terzo Incontro Nazionale di Fisica Nucleare, INFN 2016, 14-16 November 2016 Laboratori Nazionali di Frascati, Italy



