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Our suggestion may be an act of hubris, because
scattered ) ) . . .
neutrino the inevitable constraints of interaction rate, res-
olution, and background pose grave experimental
difficultiels for elastic neutrino-nucleus scattering.
We will discuss these problems at the end of this
note, but first we wish to present the theoretical
ideas relevant to the experiments.
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Z-exchange of a neutrino with nucleus A /\A

=» nucleus recoils as a whole
=>» coherent up to E ~ 50 MeV

Neutrino wavelength larger than
size of nucleus: gR<1
g: momentum transfer

R: nucleus size

, /TR

Nuclear Recoil

Very low recoil energy!
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Standard Model prediction for CEVNS differential cross section
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Standard Model prediction for CEVNS differential cross section
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Trade off between
high/low A-nuclei!

Incoming neutrino

Recailing nucleus 2 4 6 8 1'0 1'2 114
Neutrino energy E, (MeV|

Outgoing neutrino :



I: fAIRENX

* RITF4DEE:
- REI=EHER THEES
« RS EBinERWERE
« REPMFHE
- BYEPRNFF

¢ R4 EE:
« EMAXPEPFRF. BEPHF

T ER

« EEYIRRIRMINEZARE

¢ 2 YEE:

« RFEIIREF

* PR

o REFERIMES/ VB, ez

., , B
SI WIMP-nucleon cross section [cm~]

10/ 10¢

WIMP mass [GeV /c?]




I PARENX IR

* HiEFis - 1974

% SCIRIGIIE - 2017

SPOTTING A

GHOST

(A (B1F) REFETABRHE)

Hg TARGET

-SHIELDING MONOLITH

|




HIEaN

2017, Csl detector
Science 357, 1123-1126 (2017)
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Artificial low-energy neutrinos sources
B PF IR (SNS) & #% /R (Reactor): large neutrino flux!
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% Pion-decay-at-rest (DAR) sources: e&/ flavors * Nuclear fission: single-e flavor
* E<10 MeV: full coherence

* Never observed so far!

* E <50 MeV: close to decoherence
* First observation of CEVNS by COHERENT in 2017!
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New experimental field connecting DM and ¢
(reactor) neutrino physics communities !

Huge variety of detection

techniques ! .@
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ged cross section (10 cm?)
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ged cross section (10 cm?)
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% Brokdorf 3.9 GWth reactor, Germany
% 17 m from core

* 4 kg Ge

. % ~300 eVee threshold
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* 3.8 GWth nuclear reactor, Brazil
* 32 m from core

* 47.6 g Si CCDs

* ~0.1 keVee threshold
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Liquid Xenon Time Projection Chamber (LXeTPC)
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Scintillation light - S1
lonization electron -S2 * two signals for each event:

* Energy from S1 and S2 area

* 3D event imaging: x-y (S2)
and z (drift time)

* self-shielding, surface
event rejection, single vs
multiple scatter events

* Recoil type discrimination from
ratio of charge (S2) to light (S1)
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Ly [ph / keV] Qy [e ™~/ keV]
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Using the neutron radius estimate from COHERENT data,

APV (atomic parity violation) result on133Cs can be reconciled

with SM prediction:
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SUMMARY
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