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The T2K Near Detector Upgrade Field Cages

T2K IS a Iong baseline neutrino experiment that studies neutrino Field cage innovative design is based on thin walls, low Z and solid dielectric composite materials
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1,700 m below sea level

Neutrino Beam

T2K Phase Il will be
characterized by the upgrade of
beam line and ND280 detector

The installation of the new
tracking system was completed
in May 2024, and it includes:

e Active target fine grained detector (SFGD)
* Two Time Projection Chambers (HA-TPC)
* Time of Flight scintillating panels (TOF)
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better than 1073 at 1 cm from walls

I Field Strips I Strip foil

It provides a uniform
Electric Field along
the drift direction

Resin 50pum
Kapton layers

Improved electrical | e Metrology
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Resin 50pum ,
Measured internal geometry after assembly agrees

with nominal CAD with pull better than 300pm with
Optimal mechanical | few localized, acceptable exceptions
properties

Kapton 125pum
Resin 50um

Kapton 125pum

Reached limits of composite material
technique:

* Large dimensions

 Hand lay-up

Resistive MicroMegas Detectors (ERAMSs)

HA-TPCs are readout by 8 ERAMSs per End-Plate S S
The presence of a resistive layer allows to:
e Achieve a high spatial resolution ~ 500 um with pad size ~ 1x1 cm

* Prevent damage from discharges and work at larger gain
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p(r,t) = R—Cexp( TZRC) insulator ~ 50 pen
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glue ~ 75-200 g ERAM response characterization was
performed at CERN on a test bench with
a 55-Fe source
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Commissioning at J-PARC

HA-TPCs performances were evaluated at CERN before shipping and at J-PARC after installation with cosmic rays campaigns.
HA-TPCs are designed to provide estimation on particle momentum and dE/dx

*Gas Quality Check

Monitoring of water and oxygen contaminations in T2K gas is
important for maintaining constant drift velocity and charge
collection by ERAMs
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level drop below 10 ppm after ~ 10 volumes
exchanged
level has a much lower decrease rate due to
hygroscopicity of surfaces

1 month

»Spatial Resolution o R :
See U. Virginet’s poster (#247) for more d E/dX EStlmatlon

information about reconstruction — Energy loss is uniform across drift length:

Enengy loss (WF) vs mean time in ERAM 30
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FW\‘ FI“’ 1l - |Check on gas quality and stability!
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New promising techniques to further improve the results on both spatial resolution and energy Loss are being studied!
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