
Halo EFT as a new approach to nuclear reactions

• Proton capture on 7Be

Figure 8: The S-factor of 7Be(p, �)8B as a function of the c.m. energy. The data are from Refs. [36–

43]. The solid line is the LO result of this work using input ANCs of Nollett et al..

squared as showed in Eq. (30). Thus, at threshold the only corrections are due to higher-

order operators that involve the photon field and these enter with additional powers of the

photon energy !. Momentum and energy conservation implies that ! ⇡ B+ p
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, where the

binding energy scales as k2
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. We therefore estimate the error to be of order (k
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)2 ⇡ 8%.

These higher-order corrections will, however, influence the shape of the S-factor at larger

energies, i.e. in the region where comparison with data is possible. This results in an

additional uncertainty when attempting extrapolation to threshold energies. Note that this

extrapolation uncertainty is much more serious in potential-model descriptions for which

the error is not even quantified. Therefore, we present an alternative approach to constrain

the threshold S-factor from experimental data: namely to identify its correlation with the

previously discussed charge radius of 8B.

V. CORRELATING THE CHARGE RADIUS AND THE THRESHOLD S-

FACTOR

At this stage we are able to demonstrate the relationship between the 7Be(p, �)8B S-factor

at threshold and the 8B charge radius. Instead of using ground-state ANCs from microscopic

calculations or transfer experiments as input, we now let A2
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be a free parameter. This

parameter is then used to explore correlations between the charge radius of 8B and the
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• Effective field theory approach to weakly-bound nuclei (Halos)


• Low-energy expansion with reliable uncertainties


• structure and reactions within same framework (can be combined with ab initio/
experiment)

Examples:

• Proton capture on 16O
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