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the coherent collaboration

• We are an international collaboration including ײ institutions
from the US and Russia

• Our goal is to observe CEνNS at the Spallation Neutron Source
(SNS) at the Oak Ridge National Laboratory, Tennessee

• Rich past experience from multiple different areas, including rare
event searches such as dark matter, CEνNS, ,νββ-decay . . .





coherent elastic neutrino-nucleus scattering (ceνns)
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• Predicted standard model
cross section is large
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• Coherent interaction requires
Q . R−A ≈ MeVװ

• Maximum recoil energy is small
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E
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the sns - a stopped π neutrino source

K. Scholberg, PRDײ ,(ױ) װ

• Pulsed proton beam:
- ∼ װ protons/s on Hg target
- Pulse duration ∼ ׳ ns (FWHM)
- Repetition rate Hzױ
- Total power ∼ MW

• Neutrino emission spectrum:
- Well understood
- Matching energy range
- Multiple flavors
- νx flux ∼ × −s−cmײ





choice of target materials

• Multi-target approach favorable to test N dependance
• Various target materials suitable for CEνNS detection, such as NaI,
CsI, LXe, LAr, Ge, etc.
→ Three of these are planned for deployment in phase I:

CsI[Na] Ge LXe
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detector locations w.r.t. the target
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csi[na] - installation in june 5ޠޟޡ
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csi[na] - detector calibration

• Light yield calibration using a Amׯ γ−source
• Low energy γ-s interact close to source location making it possible
to probe uniformity of CsI[Na] crystal

• Overall variation below %
ײ



csi[na] - detector calibration

• Built a library of low energy
events in CsI[Na] crystal to train
future cuts on
→ Shallow angle Compton scatter

events using a pencil beam of
Ba γ-s
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csi[na] - new quenching factor measurements

• Some scatter in previous quenching factor measurements
→ Two new, independent q.f. measurements by our Chicago (included

above) and Duke (not shown above, being analyzed) groups at TUNL
• Duke measurements probe both the CEνNS region of interest as
well as higher recoil energies
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coherent at the sns - summary

• We are an international collaboration including ײ institutions
from the US and Russia determined to observe CEνNS

• The SNS perfectly matches our needs to accomplish our goal
• Three detector sub-systems planned for deployment within phase
I. One of which (CsI[Na]) has already been deployed (June (װ

• Multiple calibration measurements (past and future) to ensure
proper understanding of detector response
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quenching factor measurement - details





the sns - detector locations - neutron backgrounds





detector technologies - phase-ޡ xenon (red (ޟޟޠ

A. Bolozdynya/Xe Working Group ׯ



detector technologies - phase-ޡ xenon (red (ޟޟޠ

D. Akimov/Xe Working Group
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bonus: neutrino induced neutrons

νe +
→Pb׳

∗Bi׳ + e−

νx +
→Pb׳

∗Pb׳ + νx
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comparison of stopped π facilities

From K. Scholberg
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