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INTRODUCTION ND280o

The T2K (Tokai to Kamioka) experiment is a long-baseline neutrino experiment in Japan, to The N280 detector[1] is located 2.5° away from the beam axis (at ND2S0

study the phenomenon neutrino oscillation. A beam of muon neutrinos (or anti-neutrinos) same angle as far detector), which reduce the systematic
is produced at Japan Proton Accelerator Research Complex in Japan. uncertainties providing finer constraints on CP-violating UAI Magnet

Downstream

® The near detector complex at J-PARC including ND280 detector, characterizes the parameter. W o,  BamelECa s
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neutrino beam before oscillation and provide a baseline measurement. ® Positioned inside a 0.2 T magnet. It comprised a1
detector, 3 Time Projection Chambers (TPC) and two Fine

Grained Detectors (FGD).

POD TP
® This beam is directed over a baseline of 295 km to the water cherenkov detector
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ND280 Upgrade

Super-Kamiokande.
® Measure neutrino flux and cross-section interactions with

the nucleus to accurately predict the expected flux at
Super-Kamiokande for oscillation analysis.

Near Detector

| ;T e o ® ND280 is upgraded with 2 High-Angle TPCs, a Super-Fine
r Grained Detector (SFGD) & 6 Time of Flight (ToF) planes. ="

GOALS

1. Observation of v_orv_appearance to determine sinze13 and 0CP

® The upgrade increased the target mass within ND280
basket and it also ensure 41 acceptance of charged
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e. Precise measurement of sin 623 and Am ., through v, orv, disappearance I particles.

Preliminary studies of dE/dx performed with the collected data from CERN Test Beam of
HA-TPC in September 2022. The dE/dx study was done with the truncated mean method.

Two HA-TPCs measure the charged particles exiting the
new active target SEFGD. TPCs provide crucial information
for event reconstruction & analysis; e

Drift volume

AR RAREE REREE LLER IRASAIBARRE AR RARRE |

® Padsin each column were grouped
together into clusters

Charge [ADC]

1. Track reconstruction in 3D Track

® Charge in the clusters is sorted in

Module Frame increasing order : ;‘
3. Particle Identification by combining dE/dx with T

4500 5000 5500 6000 6300 7000 7500 8000 RS00

® The 3 O O/O ClUSteI'S With the hlgheSt Time [ns] Schematic cluster Different cluster patterns depending on the

representation inclination of the track

2. Charge and Momentum measurement

Leading
Pad

momentum measurement

charge were rejected
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For TPC the x-direction refers to direction along which the Eis applied,
causing ionised electrons to drift from central cathode to the anode.
Spatial resolution in this direction is critical for several reasons;

After a series of quality control tests in J-PARC, one of
the HA-TPC was installed in the ND280 basket on 08

September 2023.

® Precise drift time measurement: distance to time conversion & drift velocity calibration = =
® Trackreconstruction &identification: track clarity & vertex precision

® Improved momentum & energy measurements

® Systematic uncertainty reduction: field uniformity calibration

Commissioning with ToF

=> Presence of 4 ToF panels (top, bottom, up & down)

=> Coincidence between 2 planes of ToF

. Track Position in the YX Plane for Track 2 . . . Residuals from YX Grah
=> Stable data taking for a few hours ) => Tracks are vertical in YX plane in - T
E —— 30000 Entries 270116
XYZt - presence of B ﬂ Mean =0.13 + 0.01 QZaSev 01211‘:5?;

Sigma = 2.06 + 0.01

-500 25000

=>» Linear fitis done over track & residual

800
700
600
500

5 -600 .
55 > : calculated as distance between x 20000
-700 o, » )
o e ; position & expected x position from s
900 S0 i -800 '
o linear fit

..,
S
it

Py fa
‘\-,H:
."-.'“ -

-900 10000
i => Residuals are plotted over which a

5000
—10_06Il8061i60(5ll40(l)ll206II0111200lll400III600III8001111000 0_ T Lo Lo LT

-1100
Cluster Position X (mm) Fit results provide resolution & bias B0 40 30 20 0 0 10 20 30 40 50

-
-
v,
'\-
.
-,

-
T %
ate =P -, i gt .t
-..:. ".4".:.:# o .

_1400 —1200 ~1000

-1600

_0g00 —2400 —2200 —2000 —1800

-1000 _3000 -2800 Resolution in YX-Plane with and without Magnetic Field

k / 25 - ® Without Magnetic Field
UPGRADED ND280 s ! Next Steps
| ¢ o ¢ 3 ¥ 4, @ . ¢ & g O s & 3 .
s | 2 2 (d Study of the x-resolution for each
— : pad of ERAMs
- o d  Check for the E distortions
o5 Jd  Getmore precise time
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