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The T2K Experiment

Long baseline neutrino 
experiment

Baseline 295km
Search for/measure 
neutrino oscillations:



e







Improve measurement of 
23, m2

23

Does 23 represent maximal 
mixing?

First measurement of 13

How small is 13?
In phase 2, search for CP 
violation.

Far Detector: 
Super-Kamiokande

Neutrino 
Beam: 
J-PARC

Near Detectors: 
ND280 (off-axis), 
INGRID (on-axis).



  

Main T2K Measurements: sin2223, m2
23  

 Phase 1: 
5 years X 0.75 MW beam
5x1021 pot
Measurement of mixing 
angles

m23
2

E (MeV )

sin2223

 disappearance

Use CC Quasi Elastic 
Events

Can reconstruct 
neutrino energy.
Background from non-
CCQE interactions.
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sin2213

Main Backgrounds:
Beam e 

contamination
NC 0 events

Main T2K Measurements: sin2213 



The J-PARC Facility

J-PARC January 2008

The ND280  Pit

181 MeV Linac

Neutrino 
Beamline

3 GeV RCS

30 GeV Proton 
Synchrotron

Phase 1: 0.75 MW 
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The neutrino beamline
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The T2K Target
Graphite Target in Ti-alloy 
capsule

Off axis-beam  narrow band, 
just the  we want.

Target installed in first horn
Aug 2008.

Neutrino Flux at SK



,

 
,e,e

Beam predictions to be 
tested:
Near detectors  : s
NA61: Hadrons

E

 ( )GeV

110 m decay volume

m2=3x10-3



  

Super-Kamiokande
Lots of experience 
detecting neutrinos.
Recent results covered 
earlier in this session. 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.



  

“Slight not what's near,
while aiming at what's far.”

-Euripides (~450 BC)



  

The T2K near 
detector suite.

On-axis Detector
INGRID

Off-axis detector

37m

Understand the neutrino 
beam.
On – Axis Detector

Beam monitoring.
Beam direction.

Off – Axis Detector
Understand the neutrino 
beam to SK.
Beam flux.
Beam e contamination.
Background processes.
Cross sections.

neutrino beam



  

On Axis – The INGRID 
Detector

Modular Detector
16 Modules.

Each Module
10 Scintillator Bar Layers
9 Iron Layers.
2 Surrounding Veto Planes
Wavelength Shifting Fibre 

 Hamamatsu MPPCs.→

INGRID Module 
Construction Underway

MPPC



  

P0D:  0 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 

Calor imeter
Layers of lead and 
plastic scintillator.

SMRD:  Side Muon 
Range Detector

Slabs of plastic scintillator 
inside iron magnet yoke.

The Off-Axis Detector

UA1 magnet (recycled)   0.2T field

Detailed understanding of beam to SK



  

Delivery of the 
basket for 
test ing.

Instal lat ion of the coi ls
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ND280 Magnet & Basket

Magnet yokes in the pit

Magnet moving system in the pit.



  

Constructing the ND280: Tracking region
TPCs and FGDs

 Measure the CCQE events 
(e &  


 flux, E-spectrum).

 Measure  cross-sections and kinematics.
 Measure nuclear recoil.
 PID.

FGD in beamline at TRIUMF TPC inner wall 

TPC inner box
& dummy 
micromegas



  

P0D
 o detector.
 Measure e-appearance backgrounds,

especially 0 production rates, kinematics.
 Water-in vs water-out subtraction for cross-sections.

ECal
 Surrounds P0D and trackers to capture EM energy.
 0 reconstruction and PID.

SMRD
 Muon-ranging instrumentation in magnet yoke.

SMRD Bars

Constructing the ND280: P0D, ECal, SMRD

23 P0Dules in 
storage frame.

P0D bars

ECal scanner
in operation.

Putting a layer into the DS-ECal.



  

P0D

FGD1 FGD2
DS-ECal

ND280 event
 As ND280 is being 
physically integrated,
it is also being virtually
integrated!
 Software team is working
on matching subdetector
information at boundaries.
 A “Physics Book” is being
created.

CCQE 

 event


 

 DIS event

The reconstructed tracks overlay the 
MC “truth” tracks.



  

295 
km
295 
kmConclusions

 T2K will address open questions in the neutrino sector.
How small is 13?
Can we search for CP violation?
Does 23 represent maximal mixing?

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

The T2K Timeline
2000 Ideas for T2K first discussed.
Apr 2009 First T2K neutr inos.
Summer,  Autumn 2009 Installation of ND280 off axis 
detector.
Late 2009 Start of full T2K running.
2010 First T2K results.



  

BACKGROUND SLIDES



  

J-PARC Milestones and Timeline

The Accelerator Group at JPARC is meeting their
 milestones.
 Linac  :  Fully Commissioned

181 MeV (day 1 beam energy) achieved Jan 2007
Good beam stability

 3 GeV Synchrotron (RCS) : Fully Commissioned
3 GeV acceleration and extraction Oct 2007
4.4x1012 particles per bunch
Aiming for 100 kW operation at 25 Hz

 Main Ring Synchrotron
Beam has been captured and circulated from RCS May 
2008
Acceleration to 30 GeV after the summer.
Extraction to neutrino beamline Apr 2009
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