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MeV scale in LArTPCs
● Opportunities: solar, atmospheric & 

supernova 𝜈, BSM, etc [1].
● Blips: isolated, compact, low-energy 

[2]; hit → 2D cluster → 3D blip.

208Tl 𝛾-rays in MicroBooNE

● 208Tl decays in the G10 struts → 
2.614 MeV 𝛾-rays [3].

● Prominent interactions:

● Pair production:           
○ Monoenergetic e+e- pair: 

2.614 - 2 ⨉ 0.511 = 1.592 MeV
○ Characteristic topology: 

e+ annihilation → back-to-back 𝛾-rays.

First measurement of the energy 
resolution of a LArTPC at the MeV scale.

Signal selection
● Samples:
○ Beam-off data: 35-minute 

cumulative exposure.
○ Monte Carlo: 2.614 MeV 𝛾-rays 

at the G10 hot spots.
● Pair-production blip candidate:  

two accompanying collection- 
plane clusters complying to (1), 
(2), and (3) (selection cuts).

First monoenergetic source identified in 
ambient data.

True properties of 
collection-plane clusters 

descending from 
annihilation 𝛾-rays.
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MeV-scale energy resolution
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● Expectation: ≈ 9% [2]
● Results: p2/p1
○ Data: 

   (7.52 ± 0.78 (stat) ± 0.92 (syst))%
○ Monte Carlo: (9.70 ± 0.65 (stat))%
○ Consistency level: 1.6𝜎
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● Additional noise and background reduction cuts.

Signal region 
containing G10 
hot spots. The 

blip energy 
distribution in the 

background 
region is used for 

background 
subtraction. 
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Compton scattering 94.6%

Pair production 5.24%


