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OUTLINE

- Neutrino mass and mixings

- T2K features and physics

- Construction status 
accelerator
beam line

- T2K neutrino detectors
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T2K (Tokai to Kamioka) 
LBL ν experiment

280m

Near Detector

Pure νμ beam

750kWCompleted Experiment

Under Construction
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Hadron
Experimental Facility

Materials and Life Science
Experimental Facility

Neutrino to 
Kamioka

Linac
(350m)

3 GeV Synchrotron
(25 Hz, 1MW)

JJ--PARCPARC

Main Ring (0.75 MW)(0.75 MW)

J-PARC = Japan Proton Accelerator Research Complex

World Highest Intensity (~MW) proton accelerator facility
@ JAEA. Construction 2001~2008
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T2K Collaboration

~350 members from 12 Countries 
Japan, US,  Canada, France, UK, 
Switzerland, Poland, Korea, Russia (INR), 
Spain, Italy, Germany
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3 flavor mixing3 flavor mixing

ilil U νν Σ=
Weak Mass eigenstates
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3 mixing angles and 1 CPV phase

sin22θ12∼0.8
(Solar
LBL reactor)

sin22θ23~1
(Atm ν) Reactor

sij=sinθij, cij=cosθij

Unknown 2 parameters

LBL acc. experiments

mi: 3 masses, 

ΔΔmmijij
22=m=mii

22--mmjj
22: 2 differences: 2 differences
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• Flavor change during flight
– Only when flavor mixing/finite&different mmii

• Unique & powerful way to probe ν flavor mixing 
and small masses

• Oscillation Probability (2 flavor)

Neutrino oscillationNeutrino oscillation
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Current status of neutrino mass 
and mixings

3 mixing angles (θ12, θ23, θ13)
1 CPV phase (δ)
2 (independent) mass differences (Δmij=mi

2-mj
2)

Solar + KamLAND

θ12, Δm12
2 θ23, Δm32

2 θ13, Δm31
2

Only upper limit on θ13
No info. on δ

θ13 ≤ 100
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Present knowledge and WhatPresent knowledge and What’’s next?s next?

9

• Only unknown mixing θ13 (and really Δm13
2~ Δm23

2?)
• Mass hierarchy (sign of Δm2)
• CP violation
• Approaches

– LBL experiment: Multi purpose (θ13, sign(Δm2), CPV, θ23, Δm23
2)

– Reactor-based νe disappearance: single purpose (θ13), 
complementary

00??=|Ue3|2=sinθ13
2

00??=|Ue3|2=sinθ13
2

θ12~33o Δm12
2~0.00008eV2

θ23~45o Δm23
2~0.0025eV2

θθ1313<10<10oo ((ΔΔmm1313
22~~ΔΔmm2323

22)?)?
δδ ??????
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Goals of T2K experimentGoals of T2K experiment
• Establish framework of 3 flavor mixing (or find 

something else)
– Discovery of νe appearance (θ13>0?)

• At the same Δm2 as νμ disapp. Firm evidence of 3gen. mix.
• Open possibility to search for CPV (θany=0 No observable CPV 

in ν osc)

– Precision measurements of osc. params.
• Really sin22θ23=1?? (disappearance)
• Test exotic models (decay, extra dimensions,….)

– Confirmation of νμ ντ
• NC measurement

• Search for CPV in lepton sector
– Give hint on Matter/Anti-matter asymmetry in the universe
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θTargetHorns Decay Pipe

Super-K.

π decay Kinematics

OA3°

OA0°
OA2°

OA2.5°

Statistics at SK
(OAB 2.5 deg, 1 yr, 22.5 kt)
~ 2200 νμ tot 
~ 1600 νμ CC 
νe ~0.4% at νμ peak

Quasi Monochromatic Beam
x 2~3 intense than NBB

Tuned at oscillation maximum

Narrow intense beam: OffNarrow intense beam: Off--axis beamaxis beam
振動確率＠
Δm2=3x10-3eV2

ν μ
flu

x

0°
2°

2.5°
3°

E
ν

(G
eV

)

1

0 0 2 8
pπ (GeV/c)

5

First Application
(ref.: BNL-E889 Proposal)
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ccQE

Assume CC Quasi Elastic (QE) reaction

μμμ

μμ
ν θcos

22

pEm
mEm

E
N

N

+−

−
=l (μ, e)

p

beam energy

νμ + n → l + p

ν

(El , pl)

ccQE

Eν(reconstruct) – Eν (True)  (MeV)

σ~80MeV

Inelastic BG

cc-inelastic

π

EEνν reconstruction in water reconstruction in water CherenkovCherenkov

SK MC
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p π ν

140m0m 280m 2 km 295 km

on-axis

off-axis

T2K setup

μ monitor SK

ND280m
ND2km

neutrino decay
volume

Possible Future T2K-II

Pi-zero
Detector

Tracker

TPCs
FGDs

ECAL

� beam

Magnet
yoke

Magnet
coils
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Remarkable Features of T2KRemarkable Features of T2K
Neutrino energy reconstruction by using Neutrino energy reconstruction by using 
QuasiQuasi--elasticelastic (QE) interaction.(QE) interaction.

Oscillation pattern measurementOscillation pattern measurement
BG due to missBG due to miss--reconstruction of inelastic interactionreconstruction of inelastic interaction

Greatly improved by using narrow spectrumGreatly improved by using narrow spectrum

Narrow spectrum tuned Narrow spectrum tuned at the oscillation at the oscillation 
maximummaximum..

High sensitivity High sensitivity 
Less backgroundLess background

Gigantic water Gigantic water CherenkovCherenkov detectordetector
High statisticsHigh statistics
High efficiency for low energyHigh efficiency for low energy
Good PID (Good PID (e/e/μμ) capability) capability

Δm2=1.6～4x10-3eV2

Eν=0.4～1GeV
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• Spectrum at far site is different 
from near site even w/o oscillation
– Effect of non-point-like source

• T2K analysis

π,K νp

Far/Near ratio

SK exp’ed obs.obs
NDNFSK R Φ⋅=Φ /

exp
Exp’ed flux at SK σ, ε

NDSKNFR ΦΦ=/

SK observation
Osc?

Far/Near ratio
Determined by
Hadron prod. (&geometry)

no measurement of particle production off 
carbon with 30 (40,50) GeV protons NA61

(Possible) strategy of F/N (Possible) strategy of F/N 
extrapolation  & NA61extrapolation  & NA61
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F/N ratio difference 
among hadron
production models:
~ 20% @Eν≤1GeV

Syst. error due to F/N

bg( ) 10%Nδ ≤

Goal of T2K

It is difficult to evaluate the validity of the hadron production model !!
The uncertainty is probably not less than the difference among several models 

inspired by similar data sets  

>>

Impossible to achieve T2K GOAL!

π+ momentum Ενμ flux

G-FLUKA vs. MARS vs. FLUKA up to ~20% difference!

bg( ) ~15%Nδ
νe appearance

νμ disappearance

νe appearance

νμ disappearance

Ratios of F/N ratios

δ(sin22θ23)~ ±0.01,
δ(Δm23

2)<~ ± 3 10−5eV2
δ(sin22θ23)~ ±0.015 -0.03,
δ(Δm23

2)<~ ± 5-10 10−5eV2

FLUKA/G-FLUKA

Expected Expected systsyst. uncertainties w/o NA61. uncertainties w/o NA61

MARS/G-FLUKA



18T.Kobayashi (KEK) La Thuile 2004

Measurement of sinMeasurement of sin222θ2θ2323 , , ΔΔmm2223  23  

νμ disappearance

18

Δm2 = 3.0 x 10-3 eV2

Fully contained , 1-ring, 
μ-like sample

# 
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00.2 0.4 0.6 1
sin2(2θ)
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6

0.8

SK L/E 90%

K2K 68%
K2K 90%
K2K 99%

ννμμdisappearancedisappearance
Goal : δ(sin22θ23)~0.01, δ(Δm2

23) <1×10-4 [eV2]

(OA2.5(OA2.5°°))

2.5
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2.9

Δ
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2
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2 ]

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

K2K & SK
MC

T2K 5×1021 POT (Stat. only)
~ 5years @ full IntensityStatistics ×100

Stat. only



20T.Kobayashi (KEK) 20

Precision measurement of Precision measurement of θθ2323 , , ΔΔmm22
2323

possible systematic errors and phasepossible systematic errors and phase--1 1 
stat.stat.

•Systematic errors
• normalization     (10%（→5%(K2K))
• non-qe/qe ratio   (20% (to be measured))
• E scale                 (4% (K2K 2%))
• Spectrum shape (Fluka/MARS →(Near D.))
• Spectrum width  (10%)

OA2.5o

δ(sin22θ23)~0.01     
δ(Δm2

23)   <1×10-4 eV2

GoalGoal
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μ eπ0

Back ground  for νe appearance search
• Intrinsic νe component in initial beam
• Merged π0 ring from νμ interactions 

Requirement           10% uncertainty for BG estimation

The K2K 1kt π0 data will be studied for exercise

ννee appearance in appearance in ““T2KT2K””
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Sensitivity for the Sensitivity for the ννee appearanceappearance
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ννee appearance sensitivity (as appearance sensitivity (as funcfunc of CP of CP δδ))

-150

-100

-50

0

50

100

150

10
-3

10
-2

10
-1

1
sin22θ13

C
P

 p
h

as
e 
δ 

(d
eg

re
es

)

Δm213 = 2.5x10-3 eV2

Δm213 = 1.9x10-3 eV2

Δm213 = 3.0x10-3 eV2

sin22θ23 = 1
Δm212 = 8.2x10-5 eV2

tan2θ12 = 0.4

CHOOZ
excluded

• >10 times improvement for almost any δ
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Possible future extensionPossible future extension
••Beam power upgrade to MultiBeam power upgrade to Multi--MWMW
••New 100kt ~ Mt huge detectorNew 100kt ~ Mt huge detector

To explore To explore 
••CP violation in neutrino sectorCP violation in neutrino sector
••Proton decayProton decay 24
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νμ νe appearance and CPV
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Sensitivity for CPV w/ Mt Water Sensitivity for CPV w/ Mt Water ЧеренковЧеренков
JHF-HK CPV Sensitivity�
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(signal+BG) stat only

stat+2%syst.
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stat+10%syst.

CHOOZ excluded
sin22θ13<0.12@Δm31

2~3x10-3eV2

T2K 3σ discovery

3σ CP sensitivity : |δ|>20o for sin22θ13>0.01 with 2% syst.

4MW, 540kt
2yr for νμ
6~7yr for νμ
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T2K-I 90%
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Construction Construction 
StatusStatus

27
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Neutrino Facility Neutrino Facility 
at Jat J--PARCPARC

T.IshidaT.Ishida
(IPNS, KEK)(IPNS, KEK)

T2KK07:  3rd International Workshop on a Far Detector in Korea fT2KK07:  3rd International Workshop on a Far Detector in Korea for the Jor the J--PARC Neutrino Beam PARC Neutrino Beam ·· Sep 30,Sep 30,‘‘07 07 ·· Tokyo JapanTokyo Japan 2828

BirdBird’’ss--eye view eye view 
The Hadron Hall

50 50 GeVGeV MRMR
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 Construction 
started on Aprstarted on Apr’’01.01.
MR tunnel became MR tunnel became 
continuous in continuous in 
JunJun’’0606
Most of the public Most of the public 
Works have been Works have been 
completed except completed except 
for for νν--lineline

3N
BT

3-50BT

Area for 
Transmutation 

Experimental Facility

[ As of Feb.2006 ][ As of Feb.2006 ]



29

3  GeV

Linac

Materials & Life
Experimental Hall

Hadron
Experimental Hall

Neutrino
Target
Area
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Neutrino Facility Neutrino Facility 
at Jat J--PARCPARC

T.IshidaT.Ishida
(IPNS, KEK)(IPNS, KEK)

T2KK07:  3rd International Workshop on a Far Detector in Korea fT2KK07:  3rd International Workshop on a Far Detector in Korea for the Jor the J--PARC Neutrino Beam PARC Neutrino Beam ·· Sep 30,Sep 30,‘‘07 07 ·· Tokyo JapanTokyo Japan 3030

LinacLinac

2006/07/14, aside of DTL

Beam commissioning started in Beam commissioning started in 
November, 2006November, 2006
181MeV acceleration (nominal 181MeV acceleration (nominal 
beam energy in daybeam energy in day--one one 
configuration) was achieved on configuration) was achieved on 
January, 2007 January, 2007 

ACS: Annular ring Coupled Structure ACS: Annular ring Coupled Structure not installed on daynot installed on day--oneone
Peak current = Peak current = 30mA30mA@181MeV (@181MeV (50mA50mA@400MeV)@400MeV)
Repetition 25Hz / Pulse Width 0.5msRepetition 25Hz / Pulse Width 0.5ms x 0.6x 0.6
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Linac beam on Jan. 24, 2007

Accelerated up to design energy of 181MeV
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3 GeV Injection Area

From Linac
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3 GeV Ring
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3 GeV RF Area

RF Section
(New Material called 
the Finement)
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3 GeV Extraction Area

3 GeV ring

50 GeVTo MLF
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Magnetic
Field

Beam Current 
inside the Ring

Injection Extraction
Acceleration

Acceleration and Extraction at 3 GeV
2007.10.31.14h03m23s

Current

181MeV

3GeV
20 ms

Injection at the minimum 
field and the extraction 
at the maximum field

Beams remain inside 
the ring for 20 ms.

Beam Loss

3NBT Beam Current
（Extracted Beams)

Time

Beam Current 
Detected at 3NBT

Successful Acceleration 
and Extraction !!!

500ns

Time

Current
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Construction status of 3-50BT and MR

Dipoles and quadrupoles in Arc-C

Slope downstream of BT 
collimator

3-50 BT MR
dipoles 3(h), 2 (v) 96
quadrupoles 38 216
sextupoles 0

72+8
steerings 14 186
BPMs 14 190

RCS

BT collimator
Pulsed bending magnet Arc-B section

3-50BT

Off-beam commissioning : Dec., 2007~
Beam commissioning       : May, 2008~
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Hadron Hall in August 2007

Hadron Hall
Electricity Bldg.Magnet PS Bldg.Water/Air 

Plants
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Neutrino Facility Neutrino Facility 
at Jat J--PARCPARC

T.IshidaT.Ishida
(IPNS, KEK)(IPNS, KEK)

T2KK07:  3rd International Workshop on a Far Detector in Korea fT2KK07:  3rd International Workshop on a Far Detector in Korea for the Jor the J--PARC Neutrino Beam PARC Neutrino Beam ·· Sep 30,Sep 30,‘‘07 07 ·· Tokyo JapanTokyo Japan 3939

Commissioning PlanCommissioning Plan

30GeV30GeV
6 bunches / h = 9 6 bunches / h = 9 (kicker rise time problem)(kicker rise time problem)
Rep. period:  3.04s for Rep. period:  3.04s for FxFx (3.64s for (3.64s for SxSx))

DRY RUNDRY RUN

[CONSTRUCTIONCONSTRUCTION] [INSTALATION][INSTALATION] [COMMISSIONING][COMMISSIONING]

Install Fast 
Extraction 
Devices

STAGE-1:
Establish 
Closed Orbit

PPS Rad. Protection

Install Slow 
Extraction 
Devices

STAGE-2:
Acceleration
(30GeV)

STAGE-3:
Fast 
Extraction

☼☼
☼☼

☼☼

0.17s
1.9 s

0.1s (0.7s for Sx)

0.87s

[Day[Day--one Operation Parameters]one Operation Parameters]

Asking Fx
High Intensity
Run
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Neutrino Facility Neutrino Facility 
at Jat J--PARCPARC

T.IshidaT.Ishida
(IPNS, KEK)(IPNS, KEK)

4040

40

Preparation SectionPreparation Section

SCFM at ARC SectionSCFM at ARC Section

TargetTarget--Horn SystemHorn System
Target StationTarget Station

Decay VolumeDecay VolumeBeam DumpBeam Dump

Final Final 
FocusingFocusing
SectionSection

MuonMuon
Monitoring PitMonitoring Pit

Near Neutrino DetectorNear Neutrino Detector

295km  to 295km  to 
SuperSuper--KamiokandeKamiokande

The Neutrino BeamThe Neutrino Beam--LineLine

100m100m

Construction: Apr. 2004 ~ Mar. 2009 (5yrs)
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Primary beam linePrimary beam line

4141

Preparation section
NC magnet,2D(H),5Q,4str
750W loss

Arc section
28 superconducting combined 
function magnets 
D2.6T,Q18.6T/m, L=3.3m
1W/m loss

FF section
NC, 2D(V), 4Q, 4str
250W loss

Bending
H: 84.5o
V: 3.1~3.6o downward in FF 
sect. 
(OA angle 2~2.5o)

Proton beam monitors
Intensity, Profile, Position, Loss
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Tunnel for Primary BeamTunnel for Primary Beam--lineline

4242

50GeV

Preparation Section

Preparation Section

Arc Section Final Focus Section

Extraction area

Completed in Dec. 2006

http://jnusrv00.kek.jp/jnu/photo/TS/070621_Yamada/IMG_8429.JPG
http://jnusrv00.kek.jp/jnu/photo/TS/070621_Yamada/IMG_8430.JPG
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Primary line componentsPrimary line components

43

• SC magnets
– 23 (/28) mags, 9 (/14) “doublets” completed
– Up to 28 mags, 12 dblt’s in FY2007 (by Mar.2008)
– Corrector mags being fabricated at BNL

• Normal-conducting magnets
– 11 mags in prep.section installed and aligned.
– Fabrication of FF mags in progress, inst. In 2008

• Misc.
– Level meas. in progress to monitor ground sink.

43

Level-measurement for the primary tunnelbein done.

Delivery of superconducting magnet (doublet)
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TargetTarget
• Graphite 

26mm(D)x900mm(L)
• Forced flow Helium gas 

cooling in Ti-alloy container
• Remotely exchangeable
• Full-spec He flow test w/ 

mockup succeeded
• Day-1 target  delivered.
• Full-spec He-flow test w/ real 

target being prepared

4444

Graphite outer tube.

Core rod is inside this tube.

Ti-alloy container
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Electromagnetic hornsElectromagnetic horns

45

• Long term test at 320kA with 1st  horn prototype and 3rd horn finished
– Minor problems are indentified and being fixed before day-1.

• The 1st Horn for day-1 is under production, will be delivered in Mar.
• The 2nd Horn is under production in US, will be delivered in April.

1st Horn3rd Horn

106

1.3x106

4.3x105

1st horn

3rd horn
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Full setup Test of Horn 
and Demonstration of 

its Remote Maintenance Scenario at Fuji, KEK

46

In preparation now.

The 320 kA operation is scheduled in February.

Necessary improvements are identified and being 
solved.

3rd Horn

Support Module

Full Setup

Hung by remote 
sling tool
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TTargetarget StationStation

• Overcame water food problem during excavation in early 2007
• Installation of the helium vessel(~470ton, 1000m3) finished, passed 

vacuum test in Nov. 2007 as scheduled
• Construction of surface building starts soon and will finish in June 2008.

47

p beam

horns

pions

target

To decay
volume

Iron shield

Concrete
shield

He vessel

http://jnusrv00.kek.jp/jnu/photo/TS/071128_Yamada/IMG_5971.JPG
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Decay VolumeDecay Volume

48

• 94m-L iron helium vessel cooled by water
• Middle part was constructed in 2005.
• Upstream part (20cmt Iron) was installed&tested in Nov 2007 as scheduled
• Downstream parts will be finished by Aug. 2008.

48

Feb. 2005

3NBT

6m厚コンクリート躯体

ディケイボリューム９４ｍ ビームダンプ
ターゲットステーション

Upstream part 
Middle part Downstream part 

Sep. 2007
Dec. 2007

http://jnusrv00.kek.jp/jnu/photo/TS/070921_Yamada/IMG_3854.JPG
http://jnusrv00.kek.jp/jnu/photo/TS/071228_Yamada/IMG_6684.JPG
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Beam DumpBeam Dump

49

• 98 graphite blocks cooled by water-pipe embedded Al-casting block
• Layout of pipes & Al-casting method developed and established
• All parts are in production and will be ready by the end of Mar.2008

– Graphite blocks being machined, ~1/4 delivered
– First Al-cooling module delivery in Jan (out of 14) 
– Helium vessel iron plates (200mmt)

• Module  assembly will be finished by the end of Mar.2008
• Installation from Aug. 2008

49

Beam dump

Module assemblyPrototype module

http://jnusrv00.kek.jp/jnu/photo/TS/071225_2_Yamada/IMG_6671.JPG


50T.Kobayashi (KEK) 50

MuonMuon MonitorMonitor
• Spill-by-spill monitor for the muon profile center (= beam direction)
• Long term test of prototype at FNAL/NuMI beamline (FNAL-T968 test exp.)
• Engineering design of detectors almost finished
• Design of the support structure ongoing
• Installation in fall-winter 2008

Si PIN diode array

Ionization chamber array

Beam

T2K prototype detectors
installed behind 
NuMI/MINOS MUMON

Si signal vs
NuMI intensity

T968 preliminary

IC signal/proton after 
correction with pressure

3days

1%
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Construction schedule

51

• Beam will start in April 2009, 15month from now.
• Installation of almost all components in 2008

– SC magnets from Feb, Target/Horn from July, 
– SC/Horn in-situ ope. test from 2009, Intrlock inspection Mar. 2009

MR beam MR beam MR beam

Rad.Wall
SC magnet system installat ion/ piping/ cabing Inspection SC magnet systgem test

NC magnet inst llat ion/ piping/ cabling
PowerSupply Inst. PowerLine Inst. SignalLine Inst.

NC magnet test
Monitor&Vacuum Installat ion Monitor&Vacuum Installat ion Monitor&Vac Test

Cable rack
Elec
Water

NU1 building Air cond.
PPS test

ＰＰＳ
NU2 building NU2 yard

TS building
TS yard

crane
el;ec.
water
Air con.

He vessel inst test inst test
Target/ horn Installation/ Operation test test

ＰＰＳ

DVBD civil DVBD civil NU3 building
NU3 yard
Elec ＰＰＳ
Water Bury dump

ＤＶ inst DV piping Air con. test
BD inst

Civil Utility Beam line components installation Test Personel protection system inspection

7 10 1 4
H19(FY2007) H20(FY2008) H21

1 4

Hadron beam

Neutrino Beam

Primary
line

Secondary
line
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Near Neutrino Detectors @ 280m

52

On-axis neutrino moitor
• Monitor 

– Profile
– Direction
– Intensity  (& Energy) 

• Iron-Scintillator sandwich 
detector

– 1mx1mx10cm Iron
– 1.25cm thick extruded 

Scinti.
– New Photo-Sensor 

(MPPC/SiPM) Off-axis detector
• Measurement of ν flux and σ in 

the SK direction.
• Detector components.

– UA1 magnet (0.2T)
– TPC
– Fine-Grained Scintillator detector 

(FGD) 
– Lead/Scintillator tracking detector 

for π0

– Electromagnetic Calorimeter
– Muon Range Detector in mag

• Key technologies
– Photo-sensor, Micromegas

Detector
Hole

3
7

m

3°

2°

5m

FGD
MRD

~14m

SK

ν beam

17.9mφ

3°

2°

5m

FGD

~14m

SK

ν beam
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Progress on 280m HallProgress on 280m Hall
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Status of 280m Near DetectorsStatus of 280m Near Detectors
On-axis detector
(INGRID)

Iron+Scibar
Sandwich

In production, ready in Apr.2009

UA1 magnet
being shipped
Installed in Apr-Jun.2008

Photo-sensor (~60k ch) in production TPC
ECAL

FGD

FGD
All are in production
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UA1 magnet (donation from CERN)UA1 magnet (donation from CERN)

55

• Refurbishing 
done

• Shipping started
• Installation 

during Apr~Jun., 
2008
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Novel photosensor

56

• Multi-pixel Geiger mode avalanche photodiode
– Can be used in magnetic  field
– High gain ~(5-7)x105, high photon detection efficiency  ~30-35% for green light

• Used in INGRID, FGD, P0D, SMRD, ECAL
– In total ~60,000 channel
– Key component

• R&D finished, mass-production started
T2K will use 1.3x1.3 mm2 667 pixel MPPC produced by Hamamtsu
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Side Side MuonMuon Range Detector (SMRD)Range Detector (SMRD)

fiber



58T.Kobayashi (KEK)

Summary
• Working very hard to keep schedule

– Both civil and equipments
– Almost all beam line components will be installed in 

FY2008
• Beam commissioning will start in Apr. 2009

– w/ completed beamline, MUMON, On-axis detector
• Off-axis detector will be ready by 2009 fall run

– except for a part of ECAL
• Aim to obtain 1st physics result from 100kWx107sec 

beam operation in 2010
• Workshop to discuss future neutrino experiments 

with J-PARC (http://j-parc.jp/NP08/)  
– Mar. 5~7, 2008 near J-PARC (Mito-city, Ibaraki, Japan)
– YOU ARE WELCOME

http://j-parc.jp/NP08/
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Backup slides
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• Muon monitors @ ~140m
– Fast (spill-by-spill) monitoring of 

beam direction/intensity
• Near detector @280m

– On-axis
• Monitor Intensity and direction 

(profile)
– Off-axis

• Flux/spectrum/νe
• Far detector @ 295km

– Super-Kamiokande (50kt)

• Neutrino spectrum at Far is 
different from Off-axis

Experimental SetupExperimental Setup
p π ν

120m120m0m0m 280m280m 295 km295 km

onon--axisaxis
offoff--axisaxis

2.0~2.52.0~2.5oo

μμ--monmon
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Proton beam monitorsProton beam monitors

6161

• Position: ESM
– 9 prep ESMs delivered
– ARC ESMs being manufactued

• Profile: SSEM 
– Chambers and Moving mechanisms 

for Prep SSEMs delivered, 
installation in this FY.

– Chambers and Moving mechanisms 
for SC part will be manufactured 
soon

– SSEM sensor will be 
assembled/installed in the next FY 

• Intensity: CT
– Final design fixed
– All parts are ordered
– Prep CTs will be assembled/installed 

in this FY

• Loss: Ionization chamber
– Commercially available (used by J-

PARC acc group)
– Layout/configuration fixed
– Twenty monitors are purchased in 

this FY 
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Hadron production measurements at CERN-SPS NA61 
(SHINE) experiment

• Measure hadron (π/K) production from Graphite target
– to predict

• Near and far energy spectra (<2~3%)
• Near to far spectrum extrapolation (<2~3%)
� νe contami. (from K, μ) (<2~3%)

• First data taking successfully finished in Oct., 2007 
(1month)
– Beam: 30GeV proton
– Thin target (2cmt 4%int ):~ 500k  int.
– Replica target (90cm, 80%int): ~180k int.

• (Goal: 1M int. for both)
– Intense analysis started

• Measurements in 2008 planned
– DAQ rate: ~1Hz ~100Hz

62

Thick target

Thin target

Marek’s talk



63T.Kobayashi (KEK) 63

Goal of NA61  for T2KGoal of NA61  for T2K

� νμ Far/Near ratio shape ~< 2~3%
� νe Far/Near ratio R(<1GeV), R(>1GeV) 

~2~3%

• ~200k good recon’ed pion tracks give 
sufficient precision

Error from F/N ratio
T2K goal

w/o NA61 w/ NA61
δ(Nbg) for νe app. 10% 15% <4%
δ(sin22θ23) 1% 1.5~3% 0.5%
δ(Δm23

2)[10-4eV2] 1 0.5~1 0.15

Based on Ken Sakashita’s MC Studies
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Summary of StatusSummary of Status

• All components are in production phase
• Installations is starting as scheduled

Conceptual 
Design

Engineering 
Design

Real 
Production

Installation

Proton Beam monitor Feb.~

Superconducting magnets Feb~

Cryogenics Apr~

Normal Conducting magnets

Vacuum system

Target Aug.~

Horn Aug.~

Target Station

Beam Window Jul~

Decay Volume

Beam Dump Aug~

Muon monitor 08/09
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Completion of the MLF Building
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Neutrino Facility Neutrino Facility 
at Jat J--PARCPARC

T.IshidaT.Ishida
(IPNS, KEK)(IPNS, KEK)

IAC07 T2K

Imperial College/RAL
Dave Wark

Super Super KamiokandeKamiokande RebuildRebuild
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Neutrino Facility Neutrino Facility 
at Jat J--PARCPARC

T.IshidaT.Ishida
(IPNS, KEK)(IPNS, KEK)
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Neutrino Facility Neutrino Facility 
at Jat J--PARCPARC

T.IshidaT.Ishida
(IPNS, KEK)(IPNS, KEK)
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Neutrino Facility Neutrino Facility 
at Jat J--PARCPARC

T.IshidaT.Ishida
(IPNS, KEK)(IPNS, KEK)
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