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The CYGNUS collaboration is composed of several directional recoil detection research groups that are propos-
ing a large-scale experiment with a network of directional detectors dispersed globally. This experiment is
attractive in the context of dark matter searches because it can penetrate the neutrino floor and has a practical
way of confirming the galactic origin of a detected nuclear recoil signal. Recently, there has been a realization
that directional recoil detectors also offer a unique ability to do neutrino physics; a particularly interesting
example is the possibility of obtaining a firm measurement of the Sun’s CNO neutrino flux. Given the direc-
tion to the Sun and the combined measurement of recoil energy and direction, event-by-event reconstruction
of the neutrino energy spectrum is possible. The electron recoil channel is particularly promising because
the kinematics result in higher recoil energies at a given neutrino energy. Evaluating and optimizing the
CYGNUS sensitivity to neutrinos requires a good understanding of the detector’s energy resolution and the
angular resolution of electron recoils. However, electron recoils have complex trajectories and the angular
resolution that can be achieved is not well understood. We discuss a general method for approximating and
optimizing the angular resolution of electron recoils in gas time projection chambers. We will also show spe-
cific examples of the expected directional performance in CYGNUS detectors, including the CYGNO optical
readout detector currently being commissioned underground at Gran Sasso.
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