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Deep seek for new physics

What Deepseek says:

@ XA)iE "Synergies in the Searches for Neutrino NSls and Dark Matter" 195 X2 .

1. BDaE X

TR “PRTFIEEEEER (NSI) MEWR (DM) WEENMRZEFEDRBE", BRERIMZE
LGEE(R#, MIFMI#T. EFRIN .

» SCHDFE

A—RERE (MTENER) FIREENENNSIHIDMES (QNEMR-PMFEGE) -

« EiethiA

RLFEEE (NREYREIFRETFSPHTES) JEEERENSIFEHEYR

M

o BUBESRDE | NSINELRTARBYRSHZE, R2FA.

2. RENREER

o BRHE
« ZZSULGAE .
- BEAVHYEE

T A )

ROTISREA (FIAF B FLlerig R IEEMREN .
BidZ{E#E (neutrino + DM) AERSFELZMMNAIEE.
ENSIFIDMBILNEIRET X 8., Faeismbl— BIEie (B HimEEENEFHREFME

o



Neutrino Non-standard Interactions

Origin of neutrino-quark NSls:
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= four-fermion interactions

Note: neutrino-electron interactions in elastic scattering
process (water Cherenkov solar neutrino detectors)



Neutrino Non-standard Interactions

Parameterization of neutrino NSls:
* neutral current:
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Neutrino Non-standard Interactions

Measurements of neutrino NSIs in oscillation experiments:

05 l
14 B Vo
source _— - 4o detection
propagation
W W

* Neutrino charged-current NSls affect the source (production)

and detection (scattering) of neutrinos

* Neutrino neutral-current NSls affect the propagation of neutrinos



Neutrino Non-standard Interactions

Global fits in the SMEFT using long-baseline expts:
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Neutrino Non-standard Interactions

Measurements of neutrino NSls in scattering experiments:
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* Neutrino neutral-current NSls can affect both the propagation

and detection (scattering) of neutrinos
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Neutrino source: Spallation Neutron Source



Neutrino Non-standard Interactions

Coherent elastic neutrino-nucleus scattering (CEvNS):
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Neutrino Non-standard Interactions

Coherent elastic neutrino-nucleus scattering (CEvNS):
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Neutrino Non-standard Interactions

Global fits in the SMEFT using long-baseline expts:

2.5
= T2HK
2.0 DUNE
< B Combined
S 1.51
T ~ 1 TeV
3 1.0
Ko}
)
2 0.51 I |
o
- r | L

0.0 - T . ‘ " " y

OSL (9'51:,’2 (DHdu (9”1111 (9”1122 0531)111 0;3:211 (9;;2)212 Olq:zn nguz (9’91211 (9’92211 Olunu Oluzzu gfdzzu

5 T2HK
g DUNE
— 10 4 ;
< mmm Combined
: ~ 10 TeV
e
S 10t
3 10|
o]
o ' \
2 ! !
] ' ]
—

100 \ ,'

0%1)211 (9;31)211 (9;31)212 (9141233 (-‘)Iedqlzn Oledqnn Gledqnlg \Ofedngn I O’Equlzn
\ /
So -

Yong Du, Hao-Lin Li, Jian Tang, Sampsa Vihonen, The most tlghtly cons.tralned
Jiang-Hao Yu 2106.15800 (PRD) lepton-flavor-conserving operator



Neutrino Non-standard Interactions

Neutrino charged-current NSI arising from chirality-flip operator:
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The e€p term modifies the neutrino source:
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Theoretical Synergy

Dark-loop paradigm:

one-loop realization of four-fermion operators with dark particles
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Fermion portal dark matter

Constraints from LHC and direct detection
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Fermion portal dark matter

Constraints from LHC and relic density
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Fermion portal dark matter

Constraint from neutrino NSI
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Neutrino Non-standard Interactions

Measurements of neutrino NSls in scattering experiments:

__________________
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* Neutrino neutral-current NSls can affect both the propagation

and detection (scattering) of neutrinos

Neutrino source: sun



Experimental Synergy

From neutrino neutral current to DM detection

PHYSICAL REVIEW D VOLUME 9, NUMBER §

Coherent effects of a weak neutral current

Daniel Z. Freedman?t
Natiamal Accelerator Laboralory, Batavia, fllinois G0510
and [nstitule for Theoreficak Physics, State Usiversity of New York, Stony Brook, New York 11790
(Received 15 Cctober 1873; revised manuscript received 19 November 1873)

If thero 15 o weak newtral current, then the elastic scattering process ¥+ 4 —& + 4 should
have a sharp coberent forward peik just as ¢ + A —2 + A does, Experiments i observe this
peak can give important information on the isospin structure of the neatral current. The
experimonts are very difficals, although the estimated cross sections {about 107 cm? oo
earbon) are faverable. The coherent cross sections {in contrast to incoherent) are almost
energy-independent. Thorefore, energies as low as 100 MeV my be suh:hl: Quasi-
coherent puclear excitation processes v+ A4 — » + A4* provid
the weak neatral current. Because of strong coberent elfects at very low energies, the
muclear alastic scattaring profess may bé important in inhibiting cooling by neutrine
omission in stellar eollapss and neutron stars.

PHYSICAL REVIEW D VOLUME 30, NUMBER 11

af

Principles and applications of a neutral-current detector
for neutrino physics and astronomy

A. Drukier and L. Stodolsky
Max-Planck-Institut fiir Phpsik und Asirophysik, Werner-Heisenberg-Institut fur Physik,
Munich, Federal Republic of Germany
{Received 21 November 1983)

We study detection of MeV-range neutrinos through elastic scattering on nuclei and identification
of the recoil energy. The very large value of the neutral-current cross section due to coherence indi-
cates a d would be relatively light and sugg the possibility of a trues "neutrino observato-
¥ The recoil energy which must be detected is very small (10—10" eV}, however. We examine a

PHYSICAL REVIEW D VOLUME 31, NUMBER 12 13 JUNE 1983

Detectability of certain dark-matter candidates

Mark W. Goodman and Edward Witten

Jozeph Henry Lab ies, Pri U ity, Py . New Jersey 08544
(Reoewod 7 January 1985)
We consider the possibility that the l-current el recently proposed by

mmwymuummnummm‘mmﬁmmmm matter in galac-
tic halos. This may be feasible if the galactic halos are made of particles with coherent weak in-
teractions and masses 1—10° GeV; particles with spin-dependent intcractions of typical weak
strength and masses | — 107 GeV; or strongly interacting particles of masses 1—10" GeV.

credit: Jiajun Liao



Solar 8B neutrinos

Neutrino floor/frog:
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Solar 8B neutrinos

First measurements of solar 8B neutrinos via CEVNS:
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Neutrino neutral-current NSls

First measurements of solar 8B neutrinos via CEVNS:

Number of signal events: Ve
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The neutrino neutral-current NSls have impact on the solar matter

effects (propagation) and CEvVNS cross section (scattering)




Neutrino neutral-current NSls

The impact on neutrino propagation is milder than that on scattering
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Neutrino neutral-current NSls

Neutral-current interactions:
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Summary

We investigate the synergies between searches for neutrino NSIs and

dark matter from both theoretical and experimental perspectives.

From theoretical aspect, the neutrino charged-current NSI constraint
can effectively probe fermion portal dark matter model beyond
collider searches as well as direct/indirect detection.

From experimental aspect, constraint on the neutrino neutral-current
NSI using the first measurements of the solar 8B neutrinos via CEVNS
by PandaX-4T and XENONNT is derived.
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