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Characterising the T2K v beam:

Status of the T2K Near Detectors

Outline

e T2K

o J-PARC and beamline
* Super-Kamiokande

* Near Detectors
« INGRID Laura Kormos

« ND280 Lancaster University J\
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The T2K Experiment

Long baseline neutrino
experiment

¢ Baseline 295km

Search for/measure
neutrino oscillations:

e VvV =V
u e
e V =V
u T
Improve measurement of
0,3 Am?,,
e Does 0., represent maximal
mixing?
First measurement of 0,
e How small is 0,7

In phase 2, search for CP

Far Detector:
Super-Kamiokande
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Downstream

] ECAL

Neutrino
Beam:
J-PARC

violation.
Near Detectors:

ND280 (off-axis),
INGRID (on-axis).
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neutrino energy.

* Background from non-
AL I A I I P T CCQE interactions.
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Search for v_ appearance

90% C_L. sensitivity
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Main Backgrounds:
Beam v,

contamination
NC 1° events
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Off axis-beam = narrow band,

just the v we want.

Osc. Prob.=
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1500 3 Neutrino Flux at SK
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v flux X CC Cross section

Flux (/50MeV/cm™/5 years)

Beam predictions to be

tested:
Near detectors : vs

110 m decay volume
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* Lots of experience
detecting neutrinos.

* Recent results covered
earlier in this session.

New electronics and DAQ system for the SK detector

I, A B Roadout ~850MB/sec
| 24ch/board
iHe ( total 550 boards)
L e ;

fud 3 T-:-l'-

50~100MB/sec

E B - Offline / Storage

Preparation of the new system is on schedule!

Finalize custom chip
and board design

Mass production
Install new electronics modules
and DAQ system

Calibration

Preparations
underway to
improve for T2K.
» Upgrade of old

electronics and DAQ to
new system:

= Work underway.

- Full system
commissioned this year,
in time for T2K beam.






Understand the neutrino
beam.

s On - AXxis Detector
¢ Beam monitoring.
e Beam direction.

s Off - Axis Detector

e Understand the neutrino
beam to SK.

e Beam flux.
e Beam v, contamination.

On-axis Detector
INGRID

° Background processes.
e Cross sections.




s Modular Detector
e 16 Modules.

= Each Module
10 Scintillator Bar Layers
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9 Iron Layers.

[#]

2 Surrounding Veto Planes

Wavelength Shifting Fibre
- Hamamatsu MPPCs.
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RID Module
Construction Underway




POD: m°Detector
Layers of lead/water
and plastic scintillator.

3 TPCs: Time

Projection Chambers
High-resolution tracking
chambers with Micromegas
readout.

2 FGDs:
Fine-Grained
Detectors

High-granularity layers of

water and plastic scintillator.

ECal: Electromagnetic
Calorimeter

Layers of lead and
plastic scintillator.

SMRD: Side Muon

Range Detector
Slabs of plastic scinftillator
inside iron magnet yoke.

Detailed understanding of beam fo SK

UA1 magnet (recycled) = 0.2T field

UA1 Magnet Yoke

Fine-Grain
Detectors

A Y

POD

[
l Downstream

Barrel ECAL




E‘ Magnet mving system in the

pit. |

. 4
N /- s Vi | Delivery of the
A = f- ™ basket for

Magnet yokes in the pit o o testing.
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TPCs and FGDs
¢ Measure the CCQE events
(v, & v, flux, E-spectrum).

® Measure v cross-sections and kinematics.

® Measure nuclear recoil.
¢ PID.

¥V, mduced CCQE event

ot




POD

¢ 11° detector.
¢ Measure v_-appearance backgrounds,

especially m° production rates, kinematics.
¢ Water-in vs water-out subtraction for cross-sections.

ECal
¢ Surrounds POD and frackers to capture EM energy.
¢ 11° reconstruction and PID. SMRD Bars
e 1
SMRD g \*

¢ Muon-ranging instrumentation in magnet yoke.i_l |

4] R \
e 23 PODules in
’ storage frame. i

ECal scanner
in operation. i




s As ND280 is being
physically integrated,

! it is also being virtually
I integrated!
F‘fﬁz s Software team is working

on matching subdetector
information at boundaries.

v, DIS event s A “Physics Book” is being
created.

The reconstructed tracks overlay the
MC “truth” tracks. CCQE v, event



4 Ideas for T2K first discussed.

. First T2K neutrinos.

¥y Installation of ND280 off axis
detector.

a Start of full T2K running.

. First T2K results.

= T2K will address open questions-in the neutrino sector.
s How small is 0,.?

» Can we search for CP violation?
« Does 0,, represent maximal mixing?

» T2K is on target to start collecting neutrinos next April.
= J-PARC facility is on schedule.
s SK upgrades are in progress.
s ND280 subdetectors are being constructed.



BACKGROUND SLIDES




* The Accelerator Group at JPARC is meeting their
milestones.

s Linac : Fully Commissioned
2 181 MeV (day 1 beam energy) achieved Jan 2007
s Good beam stability

s 3 GeV Synchrotron (RCS) : Fully Commissioned
s 3 GeV acceleration and extraction Oct 2007
s 4.4x10% particles per bunch
s Aiming for 100 kW operation at 25 Hz

= Main Ring Synchrotron

s Beam has been captured and circulated from RCS May
2008

s Acceleration to 30 GeV after the summer.
s Extraction fo neutrino beamline Apr 2009
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