Investigation of the CNO-Reaction “N(p,v)'?0O in Inverse Kinematics at
Astrophysically Relevant Energies
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The reaction *N(p,7)'°0 is the slowest within the
CNO-cycle and its reaction rate is determining the energy
production and the isotopic abundances of the involved el-
ements. The excitation function of 14N (p,v)!®0 is known
only with large uncertainties [1, 2] below the lowest estab-
lished resonance at E. ,,. =278keV. Therefore, new mea-
surements with high sensitivity are required in that energy
range. Furthermore, a group from TUNL [3] has reported
aresonance at E, ,,,, =118keV (see Fig. 1)whereas another
group [4] of the same institution did not find any indica-
tion of this resonance.

Missing resonances near the threshold could enhance
the reaction rate by orders of magnitude and turn the
MN(p,7)*0 into a fast process.

» a
1000 * * 100
Q \ {
d ot
o 1
2 100 : : . 10
H f ‘x
S 0 b \ ® 0
(\3' 10 ) /* 1
: AAE N
1 \d K * ok kO 1
" 100 200 300 400 500 600
Energy (keV

Figure 1: Comparison of the S(E)-factor at 118 keV from
Ref. [3] (TUNL) with the result from this measurement
(red circle).

Therefore, we have investigated this reaction in inverse
kinematics using the gas-target facility RHINOCEROS
and an intense '*N-beam of the Stuttgart DYNAMITRON
in the energy range E. . =100-220keV. The target gas
was natural hydrogen, as well as hydrogen depleted with
respect to deuterium. To obtain a sufficient target thick-
ness of about 15keV, the target pressure in the reaction
chamber was set to 20 mbar and the beam of 30— 80 uA was
transmitting this chamber windowless. The background
resulting from the residual deuterium content could be sep-
arated well. For further details, see Ref. [5].

In the energy range 119 to 207 keV, no resonance was
detected (see, Figs. 1 and 2). An upper limit for the reso-
nance strength at 118 kev of wy < 23 neV instead of the
value 5400 neV of Ref. [3] was obtained in accordance with
the upper limit of 32 neV of Ref. [4]. In a recent paper of
the authors of Ref. [3], no low lying resonance is reported
anymore [6].
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Figure 2: Comparison of the S(E)-factor obtained in this
measurement (red circle) with values from Ref. [1] and the
R-Matrix fit of Ref. [2].

Table 1: Measured S(E)-factors and cross-sections of [5]

Ecum S-factor cross-section

[keV] [keV-b] [nb]

118 0.96 (+2.31/-0.42) 0.03 (+0.08/-0.01)
142 1.47 (+1.19/-0.72)  0.21 (+0.17/-0.10)
181 1.88 (+0.95/-0.52) 1.53 (4+0.76/-0.42)
207 3.26 (+1.40/-0.95) 6.46 (+2.76/-1.88)

The results of this experiment are summarised in Tab. 1
and compared in Fig. 2 to values from literature [1] and an
R-Matrix fit of [2]. The S(E)-factor determination in this
low energy range will improve the R-matrix description
and will allow to better extrapolate the excitation func-
tion down to the Gamow peak at 26 keV of astrophysical
relevance. The non-observation of the 118 keV resonance
confirms the main features of the standard models for stel-
lar evolution [7].
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