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SOLAR NEUTRINOS WITH 
CE𝜈NS AND 
FLAVOR-DEPENDENT 
RADIATIVE CORRECTIONS 

arxiv: 2305.17827
10.1103/PhysRevD.108.063023 
Nityasa Mishra, Louis E. Strigari

CEνNS WITH RADIATIVE 
CORRECTIONS AT DARK MATTER 

DETECTORS 
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5

https://arxiv.org/abs/2305.17827
https://doi.org/10.1103/PhysRevD.108.063023


N
E
U
T
R
I
N
O

F
L
O
O
R

Plot credit:
arXiv: 2109.03116v2

Ciaran A. J. O'Hare

● arXiv:1712.06522 
David G. Cerdeno, Jonathan 
H. Davis, Malcolm Fairbairn, 
Aaron C. Vincent

● arXiv:1910.12437
D. Aristizabal Sierra, Bhaskar 
Dutta, Shu Liao, Louis E. 
Strigari
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TREE-LEVEL

WITH RADIATIVE CORRECTION

𝜎radiative corrections (𝜈𝜏 > 𝜈𝜇> 𝜈e) > 𝜎tree-level (𝜈𝜏 = 

𝜈𝜇= 𝜈e )
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TOTAL EVENTS VS THRESHOLD
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XENON TARGET
ERROR ELLIPSES

flux prior:2.5%
Exp:100 ton-yr

sin2 𝜃w = 0.2385
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CEνNS WITH RADIATIVE 
CORRECTIONS AT DARK MATTER 

DETECTORS

ELECTRON SCATTERING AT 

BOREXINO 

IMPLICATIONS OF FIRST 
NEUTRINO-INDUCED NUCLEAR 
RECOIL MEASUREMENTS IN 
DIRECT DETECTION EXPERIMENTS

arxiv:  2409.02003
D. Aristizabal Sierra, N. Mishra,  L. Strigari
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● Paired data 
● US2PandaX-4T

Xenon-nTXENON-nT ● Paired only

2.64 σ

2.73 σ
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PROBING NON-STANDARD INTERACTION 
PARAMETERS AT DARK MATTER DETECTORS 11



𝜋DAR source - flux of 𝜈𝜇& 𝜈e 
𝜀𝛼,𝛽  ; 𝛼,𝛽 = {𝜇,e}

Solar neutrino - flux of 𝜈e ,𝜈𝜇& 𝜈𝜏
𝜀𝛼,𝛽  ; 𝛼,𝛽 = {e,𝜇,𝜏}
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CEνNS WITH RADIATIVE 
CORRECTIONS AT DARK 

MATTER DETECTORS

ELECTRON SCATTERING 

AT BOREXINO 

νμ AND ντ ELASTIC 
SCATTERING IN BOREXINO

arxiv: 2407.03174 
Kevin J Kelly, Nityasa Mishra, Mudit Rai, 
Louis E. Strigari

BOREXINO : 278-ton ultra-pure 
organic liquid scintillator 

DETECTION : Elastic Electron 
scattering 

DATA : Phase III data set 13
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7Be SIGNAL AT BOREXINO AND ITS FLAVOR 
COMPOSITION
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3-flv Analysis

Constraint : fe + f𝜇+ f𝜏 = 1

Non-Unitary Mixing 

Unitary Mixing 

Vary 𝜃23  &  𝛿CP 15
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3-flv Analysis

Constraint : fe + f𝜇+ f𝜏 = 1

Non-Unitary Mixing 

Unitary Mixing 

Vary 𝜃23  &  𝛿CP 19



Constraints on L𝜇- L𝜏 
by Borexino Phase III 

data

- New U(1) gauge boson Z︲

- Couples to only 𝜈𝜇 &  𝜈𝜏 
(and corresponding 
charged leptons) 
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SCATTERING

CE𝝂NS

current state of exp - not completely 
sensitive to all flavors

future exp - sensitive with greater 
exposure - Eg. JUNO  - 2306.03160

Dark matter detectors - improve 
measurements of 𝝂 in future 

can get interesting results even with such 
measurements - 2409.04385, 2409.04703

https://arxiv.org/abs/2409.04385
https://arxiv.org/abs/2409.04703


BACK UP
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NEUTRINO 
OSCILLATIONS:



CE𝝂NS
Coherent 

Elastic 
Neutrino 
Nucleus 

Scattering
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CE𝝂NS → coherent enhancement → 𝜎～N2
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TREE-LEVEL WITH RADIATIVE CORRECTION

arXiv:2011.05960 : 
Oleksandr Tomalak, Pedro Machado, 

Vishvas Pandey, Ryan Plestid
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TREE-LEVEL WITH RADIATIVE CORRECTION

arXiv:2011.05960 : 
Oleksandr Tomalak, Pedro Machado, 

Vishvas Pandey, Ryan Plestid
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TREE-LEVEL WITH RADIATIVE CORRECTION
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TREE-LEVEL WITH RADIATIVE CORRECTION
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CE𝝂NS DIFFERENTIAL CROSS-SECTION
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Cross-section for 𝜈𝜏 > 𝜈𝜇> 𝜈e radiative corrections  >  Cross-section for tree-level (𝜈𝜏 = 𝜈𝜇= 𝜈e )
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EVENT RATE:   
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EVENTS:   
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CONCLUSION: 
Within the context of a full three-flavor analysis that 

includes the
effects of matter oscillations in the Sun and the 

Earth, we find that detectors with exposure ∼ 100 
ton-year would be able to

measure a cross section value that deviates from the 
tree-level prediction.

FUTURE 
ASPECTS 

● Rigorous monte-carlo based simulation 
analysis with backgrounds

● Analysis with other neutral current channels 
arXiv:2306.03160 Vedran Brdar, Xun-Jie Xu

● BSM physics 
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2-flv Analysis 3-flv Analysis

35



36



37



38












