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Cryogenic Apparatus for Precision Tests of Argon 
Interactions with Neutrinos - CAPTAIN  
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• Funded by Los Alamos National Lab (LANL) 
Laboratory Director Research & Development 
(LDRD). Now a multi-instituitional collaboration. 
•  A portable full-scale liquid argon TPC  (CAPTAIN) 
and a prototype (Mini-CAPTAIN). 
•  Study interactions in liquid argon with neutron 
source at LANL and neutrino beams at Fermilab. 

7700L cryostat 
1 meter drift 
5-ton fiducial mass 
500 V/cm drift field 
3-mm wire spacing 

Hamamatsu R8520-PMTs 
MicroBooNE electronics 
LAPD style Purity Monitor 
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Help DUNE to understand neutrons better, benefit both energy 
reconstruction and background rejection. 
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Close enough to 
collect low energy 
neutrino produced by 
pion decay at rest. 
First time LAr run for 
lowE neutrino, great 
help for DUNE 
supernova study. 

CAPTAIN 
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Complementary measurements to 
MicroBooNE for the full DUNE energy 
spectrum 

Great improvement for flux/cross-section 
mesurements that benefit existed NuMI 
experiments like NOvA 
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•     A Cryostat – 1700 L of liquid argon. 

•     TPC has 1000 wires (3planes) and 
a max. drift length of 32 cm (1 m 
diameter) 

•    16-1’’ PMTs facing the TPC volume 

•     Purity monitor attached to the side 
of the TPC 
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Purity Monitor assembly 

PMT test 
Other systems/detectors 

@ LANL  



Minnesota lab for purification and material study 
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X-ray Photoelectron Spectroscopy (XPS) test at UMN for photocathodes 
degraded in LAPD/Luke @ Fermilab 

Photocathode before LAr Running 

Photocathode after LAr 
Running at LAPD 

Elements on the surface of photocathodes 

LAPD PrM signal  

organic compound？ 



Purification test for Mini-CAPTAIN  
with H2O/O2  analyzers 
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From Qiuguang Liu @ LANL 
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•    Cryostat and electronics are in hand 

•    TPC wiring will take place soon 

•    Purification system is at the vendor     
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We submitted a full proposal to the Fermilab PAC and received Stage 1 
approval for CAPTAIN-MINERvA from the Fermilab director. 

Neutron beam running will take place in January 2016 using the Mini-
captain detector system. 



Backup 

Jianming Bian - DPF2015 14 



Jianming Bian - DPF2015 15 



Jianming Bian - DPF2015 16 



Jianming Bian - DPF2015 17 

Understand neutrons better to improve neutrino 
Energy reconstruction. 
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X-ray Photoelectron Spectroscopy (XPS) test at UMN for photocathodes 
degraded in LAPD/Luke @ Fermilab 



Inline filter and condenser 
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