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New Generation Detectors at KSNL
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Advantages of G3+ Germanium detectors

»Less microphonic noise.
» Customized achievable temperature.

»Upgraded point contact electronic
»No Liquid Nitrogen needed.
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A fundamental neutrino interaction: v +A —uv+ A
2 2
Differential cross-section: [d_c; (%, E,) _! [%] : [1 _ 2] .T'(¢°)
dq oA, 2 A AE,
Total cross-section is given by: Zb
The term I'(q®) have different description based on particular physics: Tmaz [ g )
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A. Nuclear Physics: @) = [eZF (q°)-NF (q°)). Tonin L @y
B. Quantum Mechanical Coherency: I‘QM(qﬁ = [eZ-NYa(q’) + (£?Z+N)[1-a(q°)]. B / T [do;,Ad ( 2 | )]d )
C. Data-driven Description: FDATA(qZ) = [eZ-NYE&(q). - 2 dq2 q9Ev) |44

The Helm form-factor is given by: F(q)

35111((;[%) — qR cos(qR) o (49)2/2
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A. Nuclear Physics Description: T(q?) = Tp(6?) = [-ZF2(¢) ~ NFy(¢%)]* where F5(q*)[0,1] and Fy(2)[0.1
. 3.)1((}'[?) ;.—{q:"')ﬁfa

where R and s are the radius and surface
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Based On: . Coherency in neutrino-nucleus elastic scattering, S. Kerman et al. Phys. Rev. D 93, 113006 (2016).
= Characterization and performance of germanium detectors with sub-keV sensitivities for neutrino and dark matter experiments, A.K. Soma et al. NIM in Phys. Res. A 836, 67-82 (2016).

Low Threshold Detectors for Neutrino-Nucleus Elastic Scattering and the Studies of its Quantum-Mechanical Coherency Effects
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B. Quantum Mechanical Coherency:

[(¢*) = Toula’)

where a is Degree of Coherency in vA |

Condition for full coherence and incoherence:
f
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0 (incoherent)

1 (coherent)

(eZ—-N)*-a(¢®) + (°Z+N)- [1—a(g®)]

C. Data Driven Description:
F(qz) = FDATA(Q2) = (eZ — N)2 '5(‘]2)

The term &(q°) is the cross-section suppression (do/dg?*)ua.,(a)
relative to the complete coherency condition ( do / d q2) R ( o — 1)
VAeg o

The experimentally measurable cross-section reduction fraction () is related to QM
coherency (o) and nuclear form factors via:

() = ate®) + 1= ()] {550
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Constraints on COHERENT Data
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Contour of Degree of Coherency in EV vs Neutron number(Target) plane
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V. Sharma et al. Phys. Rev. D 103, 092002 2021; D. Akimov et al., Science 357, 1123 (2017).

Degree of coherency w.r.t. square of three momentum transfer
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