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Introduction
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•I’ll give a very short description of HV system used 
by ArgoNeuT LArTPC.

•I’ll briefly explain design, construction, and 
operation of the system.



ArgoNeuT Details
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Figure 5: Pictorial view of the ArgoNeuT LArTPC mechanics. Details of the anodic structure with the (±60o) inclined
wire-planes are indicated. In the insert, a picture of the inside the LArTPC volume showing the cathodic plane and
the copper strips of field shaping cage.

spaced apart with interplane gaps of �g = 4 mm.256

Wires are made of Beryllium-Copper Alloy #25, wire diameter 152 µm (0.006 inches), strung at a257

nominal tension force of 1 N by the wire-winding machine. Anchorage is provided by soldering258

the wire ends onto copper pads arranged on the rectangular anode wireplane frame of the TPC259

box. A series of G10 spreader bars are externally added to the frame to reinforce the mechanical260

structure against wires tension and thermal stresses. The tension force on the wires is increased261

with an additional ∼0.5 N via the spreader bars after wire plane assembly in the TPC frame. The262

wire spacing (pitch) is δs = 4 mm in all planes.263

This first plane has 225 parallel wires, vertically oriented with respect to the ground and perpen-264

dicular to the beam axis (+90◦). This plane is not instrumented for readout purposes but serves265

to shape the electric field near the wire-plane and to shield the outer, instrumented planes against266

induction signals from the ionization charges while drifting through the TPC volume. This first267

plane is thus indicated as the “Shield plane”. Wires are all equal in length (40.0 cm), stretched268

between the horizontal edges (top and bottom) of the frame.269

The second plane, indicated as “Induction plane”, consists of 240 wires all oriented at +60◦ rela-270

tive to the beam axis. Electrons induce signals on the wires of this plane only after crossing the271

Shield plane and moving toward, across and away from the Induction plane.272

The third (last) plane is made up of 240 wires oriented at −60◦ relative to the beam axis. Electrons273
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Cryostat Volume 500 Liters
TPC Volume 175 Liters (90cm x 40cm x 47.5cm)

# Electronic Channels 480
Electronics Style (Temp.) JFET (293 K)

Wire Pitch (Plane Separation) 4 mm (4 mm)
Electric Field 500 V/cm 

Max. Drift Length (Time) 0.5 m (330 μs)
Wire Properties 0.15mm diameter BeCu ArgoNeuT in the NuMI Tunnel

Refs:
1.) The ArgoNeuT detector in the NuMI low-energy beam line at Fermilab, C. Anderson et al.,  2012 JINST Vol. 7 P10019, arXiv:1205.6747



HV Feedthrough Design
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HV Feedthrough

3

•Pursuing making new feedthrough using Hans’ design.

•Outer pipe welding done....Hans waiting on one piece before inserting inner conductor.

•Welded 4-5/8” CF to pipe...(removes need for 4-5/8”->2-3/4” adapter)

•external KF mounting piece already made.

•50 feet of Glassman HV cable has arrived...will install on HV “pot” before running 
underground.

HV Feedthrough

3

•Assembly of Hans’ HV feedthrough completed yesterday.  Need to leak check, then test 
at voltage.

•Need to make internal connection between this and the TPC, and external connection to 
filter “pot”. 

HV Feedthrough
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•Assembly of Hans’ HV feedthrough completed yesterday.  Need to leak check, then test 
at voltage.

•Need to make internal connection between this and the TPC, and external connection to 
filter “pot”. 

•Feedthrough designed by Hans Jostlein.  

•Assembled via LN immersion trick.



Testing
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HV Feedthrough

3

•Assembly finished.  HV feedthrough leak-checked, HV tested, and installed.

HV Feedthrough
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•Assembly finished.  HV feedthrough leak-checked, HV tested, and installed.

•Feedthrough tested in dewar filled with non-clean LAr.    
•Operated up to 50.0 kV (x2 desired value).
‣ From our e-log: ”Two initial attempts got up to ~35kV, with no current observed on the meter, before a very audible ‘pop’ was heard from 

inside the dewar. A final test was performed, with a much slower ramp-up, which got us to 50kV with no current observed.”

•Feedthrough was also leak-checked for vacuum seal.  
Leak rate less than 10^-10 torr/liter/sec.

Glassman 125kV supply



Installation on TPC
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Purity Monitor Upgrades
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•New feedthrough made with 3 VCR fittings.  2 fibers epoxied into VCR plugs.

•Tested in Bell-jar: Good vacuum; 700mV signals in vacuum; Good signals in Ar gas.

•Installed on TPC.

•Need to rig up external support to protect fibers.

• Feedthrough extends down into desired liquid-level by several inches.    
• Simple wire connection between feedthrough tip and cathode plane of 

TPC (one benefit to only needing -25kV).
• HV comes within ~2 cm of nearby cable shield which is at ground.

Feedthrough

Wire

Cathode 
Connection



Operation in NuMI Tunnel
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• HV supply located about ~20 feet from cryostat.    
• Cable routed in tray carrying TPC signal cables.
• Had Ar purge line at feedthrough inlet...never used.

Cable
Tray



Commissioning
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After LAr is filled, slowly ramp up voltage and measure current through TPC.

Resistance (i.e. - slope of curve) is 
consistent with expected 670 MOhms



Conclusions
• HV feedthrough operated at -25kV for ~9 months of operation in 

NuMI.  Cycled on/off ~10 min. each day for short purity tests.

• Never had any problems in NuMI.

• Never fully integrated Glassman supply into monitoring, which 
would have been tremendously useful.
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ABSTRACT: Electron recombination in highly ionizing stopping protons and deuterons is studied
in the ArgoNeuT detector. The data are well modeled by either a Birks model or a modified form
of the Box model. The dependence of recombination on the track angle with respect to the electric
field direction is much weaker than the predictions of the Jaffe columnar theory and by theoretical-
computational simulations.
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