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Coherent Elastic Neutrino Nucleus  Scattering (  CEVNS)

C Coherent elastic neutrino nucleus scattering (CEVNS: A neutrino hits a nucleus via an exchange of a SM @
gauge boson, and the nucleus recoils as a whole, being coherent when 0 "YL pwith 0, Y being momentum

transfer and nucleus radius, respectively (up to Ox v TMeV) [Freedman, Schramm, Tubbs (1977)].
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CEVNS Experiments
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Large cross section(by neutrino standards), but tiny nuclear recoil energy

C Various experimentsto check CEVNS
V  Proton beam: COHERENTCCM
V Reactors MINER, CONNIE, CONUS,SoLid NEON,’ -cleus, Ricochet, SBGCEVNS VIOLETA ' GeN RED-100, é
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Measurements of CEVNS Events

A & 30| Beam OFF
C COHERENTCOHERENT Collaboration, arXiv:1708.01294] 2
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C COHERENTCOHERENT Collaboration, arXiv:2003.10630] é T Bty M| MmN
~ 30
No CEvNSrejected at more than 3, 1 LAr £ s ty
AR ka7
detector -1 3 7 9 n* 1 3 5 7 9 11

Arrival time (us)

14{]-'?8 — 88 K Ge temp. E

C No significant CEvVNSevent observations yet in reactor

120 1
neutrino experiments 1001
V  CONUSICONUS Collaboration, arXiv:2011.00210] Ge detector z W1
& 60
V  CONNIE[CONNIE Collaboration, arXiv:2110.13033]. Skipper- . P
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CE NS experiments are NEW physics machines

as well as NEUtrino factories.
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BSM Physicsin CEVNS Experiments

Neutrino-sector BSM Non-neutrino-sector BSM

A Beyond 3 neutrino A (Light) dark matter

flavors (e.qg., sterile search

neutrinos) A (Light) mediators

A Non-standard or portal scenarios

interactions of [e.g., dark photon,

neutrinos axion-like particles
A e (ALP)]
A e
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This talk
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Light Dark Matter in Stopped Pion Neutrino Experiments

Vector portal (scalar) dark-matter scenario
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Production and Detection of Dark Matter

“ -induced DM flux s~ Observing a scattering off a

Z:
1.0x10"}

widespread in angle nucleus/electron
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Dark Matter Search Prospects

mar = 3mx an = 0.5

10754 — CCM LAr (Tight WP)
== CCM LAr (Loose WP) \E For COHERENT & CCM
= COHERENT Csl + LAr MiniBooNE
I M COHERENT Future-LAr (this work) (El(\("(r( )11‘) / - 0 0
107"1 —. COHERENT Future-LAr (1912.06422) .

\E';\ For JISNS

Q Q

C Prompt (i.e., “-induced’ ) and delayed
(i.e., * -induced ) neutrino-induced

backgrounds can be suppressed by energy

10-15 | [IIDutlta: IIDK,ILiao, Parkl, Shinl, Strilgarli, Tlh(?n?pls?n, arXiv:2IOO6.O<?'~)386I] and timing cuts, respectively [Dutta, DK,
1 2
10 , 10 Liao, Park, Shin, Strigari, arXiv:1906.10745]
a  [MeV] ; T
C Analyses done with energy a timing cuts
. E‘l:-mm POT - b
Experiment | 1 Target Detector: mass, distance, angle, EX*
(GeV] [yr!]
COHERENT _ 23 CsI[Naj: 14.6 kg, 19.3 m, 907, 6.5 keV
o 1 1.5 = 10 Hg N , . PR
[158, 17, 18] LA 24 kg (0.61 ton), 28.4 m, 137, 20 keV
ISNS? [19-21] | 3 38x10®  Hg Gd-LS: 17 ton, 24 m, 29°, 2.6 MeV
CCM [22-24] | 08 10x102 W LAr: 7 ton, 20 m, 90°, 25 keV

s
Doojin  Kim 8 Nulnt 2022



Experimental Results at COHERENT and CCM
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[COHERENT Collaborafion, arXiv:2110.11453& 2205.12414]

10°

10"

CCM120 sensitivity reaches at 90% C.L. with

p& p 1 POTs in the engineering run.

)

POTs @ year run).
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Prospective limitsare basedonc¢& v p Tt

Analyses done with energy & timing cuts
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[CCM Collaboration, arXiv:2165'T4855'%. 2109.14146]
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ALP in Reactor and Stopped -Z h Experiments

Lap DO —%QFM,F”P — (e A €175 €
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Production of ALP

7&

Scenarios of ALP coupling to photon  Scenarios of ALP coupling to electron

€+
Compton Associated production
Primakoff e a
———— E:|: . e:l:
_|_
¢ N N

Resonant production  ALRbremsstrahlung

t 7and gare the major sources of ALPs.
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Photon and e * Fluxes

(MINER Collaboration, NIM (20101 = Expected photon flux based on a GEANT simulation for a

MW MINERIike reactor: * photons/s
C Cascade photons, photons from isotope decaysetc

included.

C GEANT4 10.5 simulation
using the QGSP_BIC_HP
library

C Flux estimates based on
10° POTs.
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[CCM Collaboration, 2112.09979]



