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Neutrino interactions

« SM weak interactions
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Neutrino interactions

« SM weak interactions
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Other interactions?
« Parameterization of new interaction ArXiv1 701 04828
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Non-standard interactions

o« Parameterization of new interaction ArXiv1701.04898
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Current limits

« Some NSI couplings are well constrained
arXiv:1701.04828
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Current limits
« Some NSI couplings are well constrained

ebY [=0.01,0.01]

 While others aren't
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CEVNS

« Coherent Elastic Neutrino- Nucleus Scatterlng
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CEVNS (continued)
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COHERENT
+ 1-MW SNS =

— pion decay at rest
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COHERENT

e 1-MW SNS pr—

— pion decay at rest
o Various detectors B crommmmi
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e 1-MW SNS

— pion decay at rest
 Various detectors

— CEVNS
observed in 1
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e 1-MW SNS
— pion decay at rest

« Various detectors

— CEVNS
observed in 1

- 1 more
taking data
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e 1-MW SNS
— pion decay at rest

« Various detectors

— CEVNS
observed in 1

- 1 more
taking data

- 210 be
deployed soon
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For more COHERENT information

« D08.00001: Search for CEVNS at the SNS with the
COHERENT experiment

« D08.00002: Status of CEVNS Search with the CENNS-10
Liquid Argon Detector for COHERENT

« G08.00005: Toward a CEVNS Observation
With Germanium

« G08.00008: Measurement of the neutrino-induced neutron
cross section in lead at the Spallation Neutron Source
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COHERENT Csl

« Considering two NSI couplings:

&7 and gjeV
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COHERENT Csl

« Considering two NSI couplings:
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Pull method for ¥?

« Taking into account correlated systematics with
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Pull method for ¥?

« Taking into account correlated systematics with

N heor K \2 K
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« Equivalent to covariance-matrix approach
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COHERENT Csl NSI

X~ = 5

Jst.at.
« Assume 2 systematics:
- Prediction uncertainty o, = 28 %

- Beam-on background uncertainty
O = 25 % (small effect: B, = 6)
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COHERENT Csl NSI

7 2
2 (Nmeas _ Nf‘» ‘S'I( uveﬂtﬂ )[1+ ]_ Bon[l_kﬁ]) n ( (¥

X = 2
Jst.at.
« Assume 2 systematics:
- Prediction uncertainty o, = 28 %

- Beam-on background uncertainty
O = 25 % (small effect: B, = 6)

« Prediction Ng, = 173.6

« Measurement N, = 142
with o, = 30.95
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XZ

« Assume 2 systematics: T

« Prediction Ng, = 173.6
« Measurement N,... = 142
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2
Ustat

- Prediction uncertainty o, = 28 %

- Beam-on background uncertainty :
0s = 25 % (small effect: B, =6) ¥
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COHERENT Csl NSI

2
9 (Nmeas — NNSI(ggE:ESE)[I +ﬁ{| o B‘Dn[l +5]) 1 (

X = 2

Ustat

« Assume systematics
- 0,= 28 % and Op = 25 % (Bon = 6)

o Prediction Ng, = 173.6

« Measurement N,__.. =142
with o, = 30.95

 Significant fraction of
parameter space ruled out!
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Conclusions

« Parts of NS| parameter space
remain largely unexplored

« COHERENT provides unique
opportunity to study NSI

« One Csl CEVNS observation already
significantly improves limits for NSI couplings
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Introduction
« Neutrino oscillation measurements

— revolutionized neutrino physics

— will obtain most unknown parameters in SM
(6°P, mass ordering, 6., octant)

Sanford Underground
Research Facility

Fermilab
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Neutrino propagation  .xwor.sses

0 14 €ee €ep €er
HY = Hoe + Homs = —U Am3 Ul.e + V2GEN ;
= llyac + mat = ﬁ vac may vac T F G(m) Cep  Cpp Cpt
Am3, €cr €7 Err
« CPT =H" - —(H")" does not change observation
« = Am3, — —Am3, + Am3i, = —Ams3,, If (€ee — €up) = —(€ee — €un) — 2,
sin 12 — cos Oy, (€rr — €up) = —(Err — €up) s
§—>m—20, €af = —€ng (a0 # ),

« = Degeneracy that is
hard to resolve without
knowing NSI couplings
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