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nEX®

e Single phase TPC

e 5 tonnes LXe, 90% "3°Xe

e |onization and scintillation
signals recorded

e Sensitivity ~10%° years
for OvBR half-life’
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16 mm

12 mm “Sensor chip
(~6x6mm? each)

~ “Ceramic base

A Surprise...

- Significant degradation of MPPC VUV-sensitivity!
e Seems correlated with beam ON/OFF
e L arge degradation for VUV-sensitivity (<> slight degradation for visible light)

e Degradation is quite fast: (~0.08%/hour)
¢ We can’t survive even for one year...

« Can be a showstopper...
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e HPK 4x4 mini tile (VUV4)
e RTD-lugs coupled to PCB
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Environmental Test Stand (cryostat):

Large surface area: A ~ 150 cm?
Stable operation: o ~ 1 mK (3h)
Demonstrated range: 120 - 295 K
Turnaround time: T ~ 1 day




Characterization
Measurements:
e Record scintillation
spectrum from GXe
excited by Cf25
: 25251
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Characterization Measurements

Flash 10*x photons (no bias on SiPM 12)

When >> 1024 /mm? photons flashed, anneal SiPM, return to step 1




1E+10 Flash Cycle; OD =6
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Cf252 Truncated Spectrum

GXe scintillation from Cf252 alpha-decay

<N,,> = <N, > x 10A(6-OD) + PDE
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Sensitivity to VUV Light

Anneal:
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Breakdown Voltage
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Conclusion

e HPK VUV4 have been tested under high
density UV light

e No change observed for: PDE, Gain,
Breakdown Voltage
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Type 1 See-saw Mechanism

Seesaw mechanism helps make sense of light
neutrinos: : :
e Dirac mass for neutrino ~ GeV
mam SM s (_\1 + “f\”j”) e Majorana mass large ~ 10" GeV
) | e Light neutrino state ~ 10 meV
m_ ~ m_D Ny ~= .‘.[
M

Light neutrino state dominated by left(right)-handed chiral v_ = (v, +vy) — "\Zf’ (vg + vg)
(anti)neutrino states; heavy neutrino state dominated by :

) ., mp, o
right(left)-handed chiral (anti)neutrino states. Ve R T VR) — 7 WL T VL)




Event reconstruction in LXe:

Detection of scintillation
and ionization signals

Full energy reconstruction
Full position reconstruction
Event multiplicity

lonization

Scintillation

|
Cathode

Scintillation energy [keV]

EXO

3500

3000 .

1000 1500 2000 2500 3600 3500

lonization energy [keV]

-200 Calibration

-

eV

£
o
peec}

Counts/(

Data: Th?2® Source

3500 T -
— Scintillation: 5.0%
30001 — lonization: 3.0%
— Rotated: 1.2%
2500
2000
1500f

1000f

5001

\

800 1000 1500 2000
Energy [keV]

2500

3000




SPE max when sampling
~ 2 ns post trigger
Pulses sampled ~ 2ns
post trigger for all
measurements

Similar method for flash
lamp

Events with pe > 4.5
crosses sampling window
before peak

Alpha > 4.5 pe |
Rare

Fission > 4.5 pe
~ Vs of events




Filter Calibration

N2 inlet Flash Lamp

PM Holder

E )

Lens, filter, and aperture mounted inside of
the Lamp Holder

Xe-Flash Lamp Calibration
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Gain

Charge-Gain
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Flash Cycle: 1.0e+12 VUV ph
SiPM No. 16.0
Breakdown Voltage: 44.5 +/- 0.2V

Charge-Gain: 681832 +/- 26958 1/V
Capacitance: 1.09e-13 +/- 3.05e-16 F



