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Data Filtration

Generation
Mass

(g)
Pulsar FWHM

(eVee)
Threshold

(eVee)
G1 500 130 500
G2 900 100 300

G3
500 70 200
1430 70 200

G4 900 50 140

Neutrino Flux 
@ KSNL

CryocoolerCryocooler

Results [Limits]

●Total Capacity 2.9 GW each
●Φ

ν
 → 6.4×1012 cm-2  s−1  

●Lab: 28 m  from core #1,
●30 m.w.e  overburden concrete  

Signal Selection

Reactor ON 135Xe Background

Candidate spectraStability

●Rise-Time (τ) → B/S
●Test Pulser → Reference

 Fluctuations =3.5(2.8) eV for D
70

(D
50

)

 Ped RMS = 31.3(31.2) eV for D
70

(D
50

) 

☑ A Decay Product of 235U
☑ 135Xe → 135Cs*+anti-ν

e
+ e-

☑ 135Cs*→ 135Cs + γ (249.8 keV)
☞ t

1/2
 = 9.14 h

☑ Good Neutron Absorber
☞  Poison For ReactorPoison For Reactor

☑  Contribute ~1.72 ± 0.03 cpkkd
☞ @@ [Sub-keV Region][Sub-keV Region]

 D
70

 = 1434 g

 D
50

 = 523 g

 Exposure: 404(814) kg-days 404(814) kg-days ON(OFF) 
 Threshold: 200 eV200 eV

Residual Spectra

SM:: SM:: @ @ μμν ν = 0 = 0 & & k k = 0.162 = 0.162 

➢ Best-fit ρ = 0.39 + +0.97
-0.39

(stat.)++0.12
-0.08

(sys.)

Coherent: Outgoing nucleon wave-functions IN phase [E
ν
<       (10)MeV]

Elastic: Target remains in the same energy state

Reactor and Ge for νA
el
 study

anti-ν
e
 in 8-11 MeV range

Differential cross sectionDifferential cross section

➢ Neutrino-γ Couplings → Consequence of Neutrino Mass
➢ Constitute Intrinsic Neutrino Properties BSMNeutrino Properties BSM 
➢Among these:: 

 NMM (µ
ν
)       Sensitive probe in LE Experiments including νA

el 

 νA
el
 Process       Induced by µ

ν
 is Coherent (F

em
(q2→0)≈1)

 Cross Section       Scales as Z2

Contribute ~ 30% of total νA
el 

events

☑ Blind to flavor
☑ Precision test of SM
☑ Neutrino floor for DM
☑ Extensions of SM, & NSI’s test

New Generation Detectors @ KSNL

B/S-Selection

G3G3
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Residual Spectra

➢ ρ < 2.0 at 90% C.L. [Unified approach]

➢At SM value of ρ=1 → k < 0.205 at 90% C.L.

BSBSM:: NMM (M:: NMM (μμ
νν
)) @  @ ρ ρ = 1 = 1 &&  k k = 0.162)= 0.162)

  No statistically significant excess 

associated with a non-zero μ
ν
 is observed

 Upper limit on μ
ν
 < 5.9 × 10-10 μ

B
 @ 90% 

C.L.
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SM
BSM

Odd-A Nuclei
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Even-A Nuclei
@ Low Recoil Energy regime 

(T
nr

/E
ν
 << 1)

@200 eV
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