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. CEINS:Coherent Elastic Neutrino Nucleus Scattering

V K Scattered o First predicted in 1974 by D. Freedman
neutrino

o0 Neutrino scatters off the entire nucleus

o Low momentum transfeghs p#2

o Flavor independent neutral current process

o The SMcrossection, ® 0 H© T AOOODIT A A «

@ @ A Enhanced for heavy nuclei but recoil energy redu
Secondary

recoils

o Recoil energy p m p 1 TATE
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Q,0RY "Q§d 0" , . , ' A New light mediatorgd
QY T« \P cO | . .
' A Search for sterile neutrino

weak mixing anglet ) Form factor: Neutron distribution E
|

Eur. Phys. J. C (2023) 83
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A Electromagnetic properties &f
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MINER aims to search for CEVNS
« Source: 1 MW,, reactor TRIGA in NSC at Texas A&M
* Detector: sapphire (AL,0,)

» Detection technology: Cryogenic phonon sensors

Q,0nY "Q§0 0 " - . a1 =1 ' A New light mediatorg
T c O : : :
' A Search for sterile neutrino

weak mixing angl : i A
g angle ) Form factor: Neutron distribution 'R Electromagnetic properties af
Eur. Phys. J. C (2023) 83 :
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Superconducting Thip Film (QETS)

Electron

:; ;Electron

e

Hole [*+Luke phonon

Detector under bias voltage
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CRYOGENIC DETECTION TECHNOLOGY =2

Superconducting Thip Film (QETS) — :
2 First superconductor (Al fin): Second superconductor (Tungsten TES)l
, A Large volume A Transition Edge Sensor
Electron A Large bandgap energy ( “‘Hi A Small bandgap energy ¢ “HYj
A Collect the phonons A Kept at its transition temperature (mK

Cooper pair Quasiparticle

Luke phonon

Quasiparticleassisted Electrothermaleedback
: Transitionedge sensor (QET)

;; ;Electron

e

Hole [*+Luke phonon

Detector under bias voltage
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Superconducting Thip Film (QETS) — :
2 First superconductor (Al fin): Second superconductor (Tungsten TES)l

A Large volume A Transition Edge Sensor

Electron A Large bandgap energy ( “‘Hi A Small bandgap energy ¢ “HYj

A Collect the phonons A Kept at its transition temperature (mK

Transition Edge Sensor graf

Normal state

Cooper pair

Quasiparticle

Resistance (mf2)

Detector under no bias voltage

Superconducting

Luke phonon AT Temperature (mK)

Superconducting T{hin Film (QETs

Quasiparticleassisted Electrothermaleedback

- Transitionedge sensor (QET)
7;;Electron
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Hole [*+Luke phonon

Detector under bias voltage
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Superconducting Thip Film (QETS)

First superconductor (Al fin): Second superconductor (Tungsten TES)l =
A Large volume A Transition Edge Sensor Transition Edge Sensor graj

Electron A Large bandgap energy ( “‘Hi A Small bandgap energy ¢ “HYj

A Collect the phonons A Kept at its transitiontemperature (mK) Normal state

Cooper pair Quasiparticle

Resistance (mf2)

Superconducting

Luke phonon AT Temperature (mK)

Quasiparticleassisted Electrothermaleedback
Transitionedge sensor (QET)

t; ;Electron

Currentf 0

sS
Mgl |
ﬁ% IA Suitable for low recoil energy detection

Hole [*+Luke phonon

|
. -A Provides=xcellent baseline resolution !
Detector under bias voltage | iy
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Composﬂe shielding
S O ‘

‘top panels |

1 MW, TRIGA reactor Inside the experimental hall Infront of the reactor core

] 4 . i I _ Data acquisition
Biological shielding - «4" || B =]/ system

top of lead wall
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-
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top of bottom-panel

Al frame holding i
cryogenic system §
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1 MW, TRIGA reactor

000000000000

Inside the experlmental hall Infront of the reactor core

\W |

Data acquisition

Biological shielding - « f‘ ‘ system

Al frame holding
cryogenic system
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Composite shielding
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1 MW, TRIGA reactor Inside the experimental hall Infront of the reactor core Dilution refrigerator

Data acquisition

Biological shielding - " || S =ity | system
— il ‘ : :

Al frame hoIding
cryogenic system

3 Detector stack §

")
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A Region of interest: 250 ey/3 keV
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It
A Data: 341229 (stat ) 23 (sys) eventsiday/kg !|u.\ i
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SIMULATION: EXPERIMENTAL SETUP Ter. TIPP2026 | e

P [
< »

Reactor HD 5 mm
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Data (ONOFF) vs simulation

—— Data
—+— Simulation

Y component

U Reactor ONDFF spectra agrees with simulation

U Data is dominated by reactaelated background

Neutron component
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Data (ONOFF) vs simulation

—— Data
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Y component

U Reactor ONDFF spectra agrees with simulation

U Data is dominated by reactaelated background

Neutron component
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Power [Mr] <«J | Baseline [m] flux [Hi Eventrate] 'H'HHO]
MINER XX pTI X TP T
MINER@HFIR 85 5 X0 pTI X p T

—— Nominal background = 341 kg™ day™

C
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Q

Q.
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Uncertainty band (sys. only)

Laboratory)
A Reactor: HFIR (High Flux Isotope

Reactor)

A Almost 100 times larger event rate

40 60 80
Exposure (kg-days)
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, SUMMARY & OUTLOOK ﬂ/)\,\, P2026 echnology in Instrumentation

A Cryogenic system operated successfully

A 4 mm sapphire detector shows excellent baseline resolution 40 eV
A No signature of GINS has been observed in MINER at TRIGA

A Reactorcorrelated backgrounds dominates

A Upgraded: at HFIR with 88W,, flux would be 100 times larger

A At HFIRA could be achieved with 30 kgdays exposure
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, SUMMARY & OUTLOOK ﬂ/)\,\, )P2026 echnology in Instrumentation

A Cryogenic system operated successfully

A 4 mm sapphire detector shows excellent baseline resolution 40 eV
A No signature of GINS has been observed in MINER at TRIGA

A Reactorcorrelated backgrounds dominates

A Upgraded: at HFIR with 88W,, flux would be 100 times larger

A At HFIRA could be achieved with 30 kgdays exposure
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Differential crosssection for CENS
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Reactor antineutrino production
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0 5 10
" Neutrino energy (MeV)

40 60 80
Neutrino energy (MeV)

Neutrino energy (MeV)

A Reactor power: 1 MVy

A Fuel fractionU235 (20%) Pu239 (2%) , U238 (77 %) , Pu241( 1%)

A Duty cycle: 100% Coherency almost 100% up to 10 MeV
A Baseline distance: 4.5 m

A Detector efficiency: 100% (above threshold)
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100 Neutron Number
Recoil energy (keV)

Excess can be observed in the lower Internal structure of the nucleus
recoil energy region Neutron distribution is unknown
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