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Abstract

CEνNS

Neutrinos have long garnered interest as a tool for reactor monitoring,
generally by inverse beta decay. However, the recent first measurement of
coherent elastic neutrino nucleus scattering (CEνNS) by the COHERENT
collaboration has opened a new measurement channel with a larger cross
section than inverse beta decay, though copious cosmic neutrino
backgrounds make measurements impossible beyond a few kilometers
with existing technologies. I discuss a recent proposal to circumvent this
problem with a directionally sensitive CEνNS detector.

Reactor Neutrinos

A proposed CEνNS directional recoil detection module employing time
projection chamber (TPC) technology [5]. A miniature, simplified
version of this module will be calibrated at TUNL.

Above: The CEνNS process [4].
The coherence condition
requires q < ~50 MeV.

Collaboration at TUNL
•Gas time projection chambers (TPCs) with CEvNS sensitivity
are an interesting candidate for reactor monitoring because of
their directional capability.
•However, any prospective detector technology much be
calibrated to nuclear recoils. Triangle Universities Nuclear
Laboratory (TUNL) has a tandem Van de Graff accelerator well
suited to such studies.
Right: Example
reactor neutrino
energy spectrum [3].
The inverse beta
decay threshold is
marked with a
dashed blue line.

•S. Vahsen and his group will bring a small prototype TPC to
TUNL for neutron calibration at an undetermined date.
•Good reason to be optimistic that this will work – we’ve seen
both CEνNS (in solid and liquid detectors) and low energy
nuclear recoils in gas before.

Energy threshold required for detectors composed to different isotopes
for the CEvNS rate to match the rate of inverse beta decay [1]. For
lower thresholds, CEνNS detectors would outperform IBD detectors in
terms of rate.
References
[1] M. Bowen and P. Huber. “Reactor neutrino applications and coherent
elastic neutrino nucleus scattering”. arXiv:2005.10907.
[2] M. Abdullah et. al. “Coherent Elastic Neutrino-Nucleus Scattering with
directional detectors”. arXiv:2003.11510.
[3] H.V. Klapdor and J. MetzingerCalculation of the an-tineutrino spectrum
from thermal fission of235U.Phys.Lett. B, Vol. 112 pgs. 22-26. 11 February
1982
[4] D. Akimov et. al. “Observation of coherent elastic neutrino nucleus
scattering”. Science Vol. 357, Issue 6356, pp. 1123-1126. 15 Sept. 2017
[5] P.S. Barbeau, D. Loomba, N.J.C. Spooner, and S. Vahsen.
CYGNUS-CEvNS-AIT Proposal (CCAIT).

