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Introduction

o ['ll give a very short description of HV system used
by ArgoNeuT LArTPC.

e ['ll briefly explain design, construction, and
operation of the system.
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THE ARGONEUT TPC
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CATHODE PLANE

COLLECTION V Beam
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 ps)

Wire Properties

0.15mm diameter BeCu

Refs:

A

ArgoNeuT in the NuMI Tunnel

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
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HV Feedthrough Design
¢ Feedthrough designed by Hans Jostlein.

® Assembled via LN immersion trick.

KF 40

HDPE tube,

nominal size 1 3/8" x 3/4 hole
Actual hole diameter is 0.58"
5/8 rod is forced into the hole.

HDPE OD is turned to
1.345" for top 18 inches,
P turned to 1.300 for remainder of

Top 18" make the vacuurn seal.
Rod is cooled with LN2 and force
into the 1 3/8" OD stainless sea

HV Lead Detall




¢ 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

® 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

Cathode
Connection




e HV supply located about ~20 feet from cryostat.
® Cable routed in tray carrying TPC signal cables.

Cable
Tray




ArgoNeuT

A Commissioning

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

Voltage vs. Current 5/9/2009
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® 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 NuMIL.

® Never fully integrated Glassman supply into monitoring, which
would have been tremendously useful.

[ 1 R. Acciarri?, C. Adams?, J. Asaadi, B. Baller*; T. Bolton“, C. Bromberg®,
F. Cavanna’:/, E. Church’, D. Edmunds¢, A. Ereditato?, S. Farooq?, B. Fleming?,
H. Greenlee“, G. Horton-Smith?, C. James?, E. Klein’, K. Lang”, P. Laurens®,

A ‘> ‘ I D. McKee’, R. Mehdiyev”, B. Page¢, O. Palamara®’, K. Partyka’, G. Rameika“,
rgo e u B. Rebel?, M. Soderberg“<, J. Spitz’, A.M. Szelc’, M. Webers, M. Wojcik/, T. Yang®,
p

G.P. Zeller?

“Fermi National Accelerator Laboratory, Batavia, IL 60510 USA
YYale University, New Haven, CT 06520 USA

“Syracuse University, Syracuse, NY 13244 USA

dKansas State University, Manhattan, KS 66506 USA

“Michigan State University, East Lansing, MI 48824 USA

! Universitd dell’Aquila e INFN, L’Aquila, Italy

§University of Bern, Bern, Switzerland

hThe University of Texas at Austin, Austin, TX 78712 USA

{INFN - Laboratori Nazionali del Gran Sasso, Assergi, Italy

I/ Lodz University of Technology, Lodz, Poland




