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T2K : Tokai to Kamioka long base line 
neutrino  experiment

0m280m295 km 0m280m295 km

T2K : Tokai to Kamioka long base line 
neutrino  experiment
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Under Construction
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J-PARC 
Accelerators 

The Hadron  Hall
50 GeV MR50 GeV MR

A round=1,568mA round=1,568m  
Materials & Life Science

Experimental Facility

3GeV RCS3GeV RCS
A round=348mA round=348m

LinacLinac
(330m)(330m)

NeutrinoNeutrino

 Construction 
started on 
Apr’01.

 MR tunnel 
became 
continuous in 
Jun’06

 Most of the 
civil 
construction 
have been 
completed 
except for ν-
line

3N
BT

3-50BT

Area for 
 Transmutation 

Experimental Facility

  [Feb.2006 ][Feb.2006 ]
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Sensitivity to θ13

BG subtraction:
10% error

0.008 at0.008 at  δδ CPCP=0/=0/ππ

(OA2.5°)

5×10  21 POT

sin22θ13  = 0.1
[sin2θ23  = ½ ]

∆m23
2 = 

2.5x10-3

totalνeνµ

33100.01

126103
231310

0.1

Signal 
+ BG

Signal
[~40% 

eff]

Background in Super-K
sin22θ13

# of events in Eνrec=0.35~0.85 [GeV]
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J-PARC ν-beam line

 ν Near Detector

Beam dump
µ­monitor

Decay Volume

Target &horn

Extraction point

280m

SK

OA

 Conventional νµ beam:
−  protons + Graphite target  → pions
−  Pions are focused by 3 horns
−  νµ from pion decays

 Pseudo-Monochromatic beam 
by Off-Axis method: (OA = 2° ~ 2.5°)

− Set peak of ( flux × σCC ) @ oscillation max.
− Small fraction of high energy neutrino.

OA3°

OA0°

OA2°
OA2.5°

ν energy spectrum  (flux × Cross Section)

Oscillation Prob.
@ L=295km
∆m2=2.5×10-3,
         3.0×10-3[eV2]

Saclay is in charge of superconducting magnet safety system(F.P. talk, this workshop)
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 Scintillator + WLS optical fiber + photo 
sensor

− INGRID (Interactive Neutrino GRID detector) : On-Axis

− FGD (Fine Grained Detector) : charged, tracking

− P0D (Pi-0 detector) : 
− ECAL (Electromagnetic CALorimeter): e,
− SMRD (Side Muon Range Detector): 

 Gas detector 
− TPC (Time Projection Chamber) : charged, tracking

Off-axis detector is in 0.2T magnetic field

   : Off-Axis

 target

T2K-ND280
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Facility & magnet
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Off-axisOff-axis

On-axisOn-axis

B3

B2

B1

ND280 sub-detectors

0.2T

10m

17.5m
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ND280 in the pit
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Carriage installation and yoke pieces

Carriage Carriage 
InstallationInstallation
Apr.21, 2008Apr.21, 2008

Assembly work now starting Assembly work now starting 
Installation to the pit by June, Installation to the pit by June, 
20082008
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INGRID
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INGRIDINGRID

IPNL /  LYONIPNL /  LYON

LLR  /  Ecole PolytechniqueLLR  /  Ecole Polytechnique

On-Axis neutrino On-Axis neutrino 
detectordetector

The commissioning of INGRID will (and has to) start in The commissioning of INGRID will (and has to) start in April April 
20092009
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16 identical modules for 16 identical modules for 
neutrino beam profile neutrino beam profile 
detectiondetection
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MPPC Test bench

Fudji PXR4
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Institut de Physique Nucléaire de Lyon
IN2P3-CNRS / Université Lyon I

Offline software for INGRIDOffline software for INGRID

Make use of OPERA  scintillator/software/simulation Make use of OPERA  scintillator/software/simulation 
expertise for INGRID simulation in the ND280 frameworkexpertise for INGRID simulation in the ND280 framework

  - - Direct usage of ROOT TGeoManager Direct usage of ROOT TGeoManager 
descriptiondescription instead of starting first with a  instead of starting first with a 
GEANT4 description which is then GEANT4 description which is then 
converted into ROOT.converted into ROOT.

  - - Usage of the ROOT VMCUsage of the ROOT VMC (Virtual Monte  (Virtual Monte 
Carlo) which allows to switch between Carlo) which allows to switch between 
GEANT3, GEANT4, FLUKA GEANT3, GEANT4, FLUKA 
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TPC
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  Collaboration Canada-Germany-France(LPNHE, Saclay)-Spain-Switzerland.
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AFTER

511 cells

SCAFILTER

100ns<tpeak<2us

CSA

1 channel

x72(76)
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BUFFER

SCA MANAGERSLOW CONTROL

Serial I nterface

W /  R

Mode

CK

CK

ADC

TEST

I n Test
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Power
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AFTER

511 cells

SCAFILTER

100ns<tpeak<2us

CSA

1 channel

x72(76)

76 to 1

BUFFER

SCA MANAGERSLOW CONTROL

Serial I nterface

W /  R

Mode

W /  R

Mode

CK

CK

CK

CK

ADC

TEST

I n Test

TEST

I n TestI n Test

120fC<Cf<600fC

Power SupplyPower Supply Reference VoltageReference Voltage Reference CurrentReference Current

Power
On 

Reset

Number of channels 72
Number of  stored samples for each channel 511
Dynamic Range 2V / 10 MIPs on 12bits
MIP charge 12 fC to 60 fC
MIP/Noise ratio 100
Gain Adjustable (4 values)
“Detector” capacitor range 20-30pF
Peaking Time 100ns to 2µs (16 values) 
I.N.L 1% 0-3 MIPs; 5% 3-10MIPs
Sampling frequency 1 MHz to 50 MHz
Readout frequency 20 to 25 MHz
Polarity of detector signal Negative(T2K) or Positive
Test  1 among72 channels or all
 

ASIC
AFTER

Versatile
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HARP test november 2007
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FRENCH CONTRIBUTIONS TO TPC :
 -Micromegas modules  : Irfu/Saclay
  -Front End Card, includind ASIC AFTER : Irfu/Saclay
  -Mezzanine Card : Irfu/Saclay
  -digital Concentration Card : LPNHE/Paris
  -software 
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MOST  RECENT NEWS FOR T2K TPC :

-Micromegas module production has started, 
          3% gain uniformity achieved.

-AFTER Asic in production, delivery this month.
-first real TPC being tested this summer in 

      Canada(TRIUMF).
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LPNHE contributes,
see talk of B.Andrieu at this
workshop,
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Summary
Intense activity in T2K

French contributions to collaboration :

-neutrino beam, starting april 2009
*protection system of 

                Superconducting magnets
-near detector starting april 2009

*0°  INGRID
-near detector starting november 2009

*off axis, including TPC
-NA61 for understanding of beam
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RESERVE
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Building & Pit for ND280

Off-axis detector
  =TPC+FGD+P0D
   +ECAL+SMRD+magnet

On-axis detector
   = INGRID

~23m

~29m

~33m

B1
B2

B3

O.A. = 2.5deg

SKSK
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Sensitivity: νµ

disappearance

Goal : δ(sin22θ23)~0.01, δ(∆m2
23) <1×10-4 [eV2]

(OA2.5°)

2.5

2.6

2.7

2.8

2.9

∆m
2
 [

1
0

-3
 e

V
2
]

--68%CL
--90%CL
--99%CL

K2K & SK

T2K 5×1021 POT (Stat. only)
        ~ 5years @ full Intensity

MC

Statistics ×100

Stat. only
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Yoke reassembling
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 Pit/facility construction and magnet installation

− The floor is ready by Mar. ,2008 for installation of magnet.

− Magnet installation will be done before construction of the 
surface building

− Magnet has been shipped from CERN
 Yokes and carriages are in J-PARC
 Coils will arrive at the port in Japan by the middle of 

May
− Carriages are installed in the pit

− Yoke assembling is going on.

− Yoke installation will be done in the end of May, then coils 
will be installed by the middle of June.

− Surface building and facility will be constructed by the end 
of Jan., 2009.
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