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Predicted by the SM...

U, Y, [Freedman (1974)]
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CEvNS at Spallation Sources
like COHERENT
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CEvNS at Spallation

Sources

like COHERENT

min dEI/

E(ER) dEV dER

dE,,

4[] T T T T T T T T T T T T T T T T
e‘f’ . T T T ]
""' oe £ Vp ]
30:—___ v, P B
+ E 5 - PN .
o’ _wf = AT ._
E———— FTTLEETTTTEE G - . ]
. - /// /'/ n
-~ 95k . J
Ve 3 A :
= = y / ]
— 20F s 7 ]
S e Vs g
- .- L ]
S lo:- /,’ /./ E
ol F / /’ ]
*~ 10 o ,// ‘/. \‘ 3
: e \ ]
S5F ///./'/ ‘\1
B - A
[] L“E"&"/J 1 1 ! 1 I 1 1 1 1 1 1 1 L L 1 1 )
. 0.0 0.1 0.2 0.3 0.

EQ E,/m,
max Emax

on



CEvNS at Spallation Sources
like COHERENT
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CEvNS at Spallation Sources
like COHERENT
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Experiment | Mass [ton] | B, [keVy:] | NPOT [10%° /yr] r L [m] | osys
CENNS610 0.61 ~ 20 1.5 0.08 28.4 | 8.5%
ESS10 0.01 0.1 2.8 0.3 20 5%
CCM 7 10 0.177 0.0425 20 5%
ESS 1 20 2.8 0.3 20 5%
4

— not low energy thresholds



CEvNS at Direct Detection
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CEvNS at Direct Detection
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Neutrino Flux [em~2 s7! MeV ]

CEvNS at Direct Detection
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Neutrino Flux [em~2 s7! MeV ]

CEvNS at Direct Detection
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Different experimental setups...

Spallation Sources
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Spallation Sources Direct Detection
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...50 why not combine them?
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Sterile Baryonic Neutrino (SBN)

[Pospelov 1103.3261 (2011)]
L NGy VpYuZ'"
SBN = 9z 3 qVu q+ 9z:/VYu Vb

Z'*: baryonic vector boson U(1)p (my,)

gz U(1)p gauge coupling
v,,: sterile baryonic neutrino (m,)



Sterile Baryonic Neutrino (SBN)

[Pospelov 1103.3261 (2011)]
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Let's fix our scenario...
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Let's fix our scenario...
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Let's fix some benchmark points...

ma |GeV] | Ueal” U pua | |Ural”
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BP5a. 60 x 102 0 9x107° 0




Let's fix some benchmark points...

ma |GeV] | Ueal” U pua | |Ural”
BP1a 2 x 1073 0 9x107° 0
BP1d 2 x 1073 0 9x 102 9 x 1073
BP2a 9x 1073 0 9x107° 0
BP2b 9 x 1073 0 9x 1073 9 x 10~*
BP2c 9 x 1073 0 9x 1073 4x1073
BP2d 9x 1073 0 9x 1073 9 x 1073
BP3a 20 x 1073 0 9x 1077 0
BP4a, 40 x 1072 0 9x107° 0
BP5a. 60 x 102 0 9x 1077 0




11

BP5a

-

——

i [ —

i
!
!
|
!
!
!
!
!
!
|
|
|
|
!
[
[
[
!
!
|
!
!
!
!
L
!
0
Er [keV]

Er [keV]

i —— S5M + SBN

T
o [+4]

[=] [=31] [+#] =t (] =] = =+ (] (=]
.m_U o o - e .m_U o Q e
= — — — — —

WS WS

[{_A®3 {_dA;_uol]¥3p/yp NES+tWs [ _A®Y _dA_uol]¥3p/yp NBS + W5

ea329ds AS1aua §S pPa1dIpald




SS Profile likelihood results
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Conclusions

Sterile neutrino models can be probed with Spallation Source (SS)
and Direct Detection (DD) experiments.

DD will be able to access to very low recoil energies, all the
neutrino flavours but not big masses.

SS will be able to access to heavier sterile neutrinos but not to all
neutrino flavours.

Combining DD and SS may help...
- improving the significance,

« constraining the parameter space and allowing parameter reconstruction
(specially in the neutrino mass m, and in T mixing),

« and allowing model discrimination (Sterile Baryonic Neutrino vs NSI).

DD must reach smaller thresholds and the uncertainty in solar
neutrino fluxes need to be reduced in order to be competitive.



Backup Slides

Direct Detection and

Spallation Experiments to test the
Baryonic Sterile Neutrino
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DD + SS: why it's a good idea

1. Increase the statistical significance of a
orospective discovery.

2. Improve the parameter reconstruction of
the model.

3. Allow to discriminate between our model
and other models that can give similar
experimental evidence.
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Let's fix some benchmark points...
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