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and SBND construction and commissioning
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Status

2M. Weber, 28.11.2022
Alberto Guglielmi



H2020, M. Sklodowska-Curie R&I No. 858199 

M. Weber, 28.11.2022 3



H2020, M. Sklodowska-Curie R&I No. 858199 

MicroBooNE
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MicroBooNE operation
• Longest operated

LArTPC to date
• 24/7/365 operation
• 1-2 people on shift

on-site, later also remote-only 
shifts

• 10-15 on-call experts on-site 
and off-site

• Overall very stable
• Recoverable issues with wire-

charge-readout, noise, 
degrading light detection, 
lower high-voltage (detailed 
studies with significant 
exchange of expertize world-
wide)
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First neutrino oscillation results
Calibration, detector physics
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Detector studies “space charge effects”
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MicroBooNE is at earth’ surface: large Cosmic Ray flux
Space charge leads to distortion of electron drifts

=> tracks/showers appear “bent” 
Pioneering data-driven SCE/E-field measurement & calibration 
Laser UV system operated with support of INTENSE: JINST 15, P07010 (2020) 

Muon track reconstructed 
entry/exit points Near cathode 
points deviate from TPC boundary 
(dashed line) due to SCE 
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UV-laser operation
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Laser tracks shot 
into MicroBooNE
Laser light induces 
straight tracks

Measured Electric field

Snapshot here

view on detector from top

vertical
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SBND
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Short-Baseline Near Detector (SBND) is 
located 110 meters from the Booster Neutrino 
Beam target, and has 112 tons of liquid argon 
within the active 
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SBND TPC
status
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SBND TPC completed in June 2022
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SBND TPC assembly

Cathode assembly in place Anode plane (charge readout) installation
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Cold electronics installationField cage assembly
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SBND Photon detection system
8” PMTs (120 total) and X-ARAPUCAS (192 total)
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• System delivered from UBERN

• Temporary beam muon telescope installed on 
the  upstream and downstream walls of the
SBND  cryostat.

• This CRT enabled pre-LAr commissioning of the  
DAQ, CRT, Beam, Trigger and PMT electronics.

• Bottom modules installed before cryostat 
placed on top

Bottom CRT installation

SBND Cosmic Ray Tagger

Beam spill duration is 1.6 us  
CRT timing resolution is 1-2 ns

First “SBND data” before full detector installation
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SBND cryostat assembly
• The SBND cryostat is a membrane type, the same as planned for  the future 

DUNE far detectors.

• 9.3m x 7.5m x 7.6m H SS outer cryostat.

• 2 layers of 40 cm insulation blocks with a secondary membrane in  between. A 
corrugated stainless steel innermost layer as primary  membrane.

• Finished in October 2022
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• Assembled Detector will moved to the ND building in November

• Detector insertion inside the cryostat is expected to take place in spring

• Expected to be ready for cryogenic operations at the beginning of next  summer

The move

Putting the detector into the cryostat
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Summary

• 6 successful years of operstion of MicroBooNE
• >50 publications, about ½ from detector physiscs and studies
• Close to start operation of SBND in 2023
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MicroBoonE control room at Fermilab SBND building in June 2022


