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XENONnT
⬡ Water Cherenkov Muon Veto

⬡ Gd-Loaded Water Neutron Veto

⬡ Time Projection Chamber
⬢ 5.9 tons of Xenon
⬢ 1.5 m tall x 1.3 m diameter
⬢ 494 PMTs

XENON Collaboration (arxiv: 2007.08796)
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8B CE𝝂NS will be 
detectable with recoil 

energies < 4 keV

In XENON1T:

⬢ Energy threshold: 0.5 keV
⬢ Exposure: 0.6 t×y
⬢ Expected 

○ 2 8B CE𝝂NS events
○ 5 background events

⬢ Observed 6 events

A. Depoian-Baxter (adepoian@purdue.edu) 5

X
EN

O
N

 C
ol

la
bo

ra
ti

on
 (a

rx
iv

: 2
00

7.
08

79
6)

Energy Spectra of NR in XENONnT

XENON Collaboration (arxiv: 2012.02846)
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8B CE𝝂NS signal 
falls below 
previous science 
analysis threshold 
in both ionization 
and scintillation
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XENON1T SR1 ER Data

8B Signal from NEST Simulation



How can we improve 
our efficiency to 

detect CE𝝂NS?

A. Depoian-Baxter (adepoian@purdue.edu)

X
EN

O
N

 C
ollaboration (arxiv:2006.09721)

6

XENON1T SR1 ER Data

8B Signal from NEST Simulation
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How can we improve 
our efficiency to 

detect CE𝝂NS?

⬢ Better LXe Purity
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XENON1T 2-fold CE𝝂NS Expectation



How can we improve 
our efficiency to 

detect CE𝝂NS?

⬢ Better LXe Purity

⬢ Remove Software 
Trigger
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XENON1T
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How can we improve 
our efficiency to 

detect CE𝝂NS?

⬢ Better LXe Purity

⬢ Remove Software 
Trigger
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Single- and few-electrons

Sample Waveform from XENON1T SR2 R&D Phase

XENONnT has a Triggerless DAQ
We permanently record all signals in detector!
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How can we improve 
our efficiency to 

detect CE𝝂NS?

⬢ Better LXe Purity

⬢ Remove Software 
Trigger

⬢ Lower Energy 
Threshold
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XENON Collaboration 
arxiv: 1805.12562, 2012.02846, 1907.11485

Standard 
analysis

2-fold 
analysis

S2-only 
analysis

S1 threshold 3 PE 2 PE 0 PE

S2 threshold 200 PE
120 PE

(4 electrons)
150 PE

(5 electrons)

Detection 
Limitations

Threshold
Energy

Exposure Background

XENON1T Analysis Channels
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XENON Collaboration 
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XENON1T Analysis Channels
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How can we improve 
our efficiency to 

detect CE𝝂NS?

⬢ Better LXe Purity

⬢ Remove Software 
Trigger

⬢ Lower Energy 
Threshold
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XENON Collaboration 
arxiv: 1805.12562, 2012.02846, 1907.11485

XENON1T Analysis Channels

Standard 
analysis

2-fold 
analysis

S2-only 
analysis

S1 threshold 3 PE 2 PE 0 PE

S2 threshold 200 PE
120 PE

(4 electrons)
1 electron

Detection 
Limitations

Threshold
Energy

Exposure Background
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How can we improve 
our efficiency to 

detect CE𝝂NS?

⬢ Better LXe Purity

⬢ Remove Software 
Trigger

⬢ Lower Energy 
Threshold

⬢ Larger Exposure
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Solar 8B Discovery Power for XENON1T 2-fold CEvNS analysis
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Lang et al. (arxiv: 1606.09243)
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XENONnT will be an active 
participant in the SuperNova 

Early Warning System 
(SNEWS 2.0)
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Summary
XENONnT features:

⬡ Larger exposure
⬡ Better purity
⬡ Triggerless DAQ
⬡ Lower energy threshold 

This will allow XENONnT to:

⬢ Detect 8B solar neutrinos via CE𝜈NS
⬢ Be an active participant in SNEWS
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Backup Slides
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⧳ data
⎼ background model
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