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Primary Goal of T2K (phase-1)

* MEASURE vy, DISAPPEARANCE
more accurate determination of the “atmospheric”
parameters 6 o3 and Am o3

8(sin?2623) ~ 0.01 _ \
8(Am223) ~3x10° eV | Unae.r Construction

f. : 8(sin?2023) = 0.04 | SK, K2K, | | Competag o ;
O(Am23) =2-3x10*eVZ | MINOS | i et

* SEARCH FOR v,—ve APPEARANCE
measurement of i with a better sensitivity
sin?2013 ~ 0.008 (90%CL)

CHOOZ + atm + LBL
solar + KamLAND
Under

Near Detector discussion
u-mon

c.f.. sin?2013 < 0.14 (90%CL)
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typical pC proton event

T2K requirement for Na61

e SKobservables depend on the vy and ve fluxes at SK

e These fluxes are predicted via the

D (Ey) = Rye(Ev) YPI2(Ey)

e Due to the finite size of the source, F/N is energy dependent and determined by:

o the relative rate(p) of i, K and p at production
o the geometry of the source

A detailed information on the pion and kaon production off the T2K target is needed - Nab61

® To achieve the goal of T2K the precision on the F/N is required to be 8R =2 - 3% over 1-10 GeV

Need to measure the ratio in the region: 1 <P <10 GeV/c  with 10% accuracy:
0 < 0 <250 mrad
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The NA61 Detector & PID
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PID 1s based on
e dE/dx energy loss in TPCs
* ToF measurements:
1 forward-ToF wall, 5 o /K separation up to 4 GeV/c

2 large angle higly segmented detector (o < 70 ps)
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First Data

production angle versus momentum

-

Run 2007:
e 2cm carbon target
* collected about 1 M triggers
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October 2008 and 2009:

* Upgrade of the electronic

e 2cm carbon target +

T2K replica target

* expected about 10 M triggers
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Raw spectra: no corrections for acceptances nor trigger normalization
Particles are required to cross and be measured in the TPCs and to reach the ToF walls for identification
NAG61 has full coverage of the T2K hadron beam phase space with PID




The Near off-axis Detector

0.2 T magnet Off- Axis Detector

e Overall normalization

® Cross sections

® Beam fluxes

® Background processes
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T2K-ND280 Magnet

Re-use conventional donated
CERN UA1/NOMAD magnet

Provide bending field for TPC

Magnetic field strength

B=0.2 T, I=3300 A 5 hdeDAIV -
Project leadership ETHZ yun 436' e usan

(since Nov 2006) In total 42 SO 40-foot containers (949,834 kg)
The largest long-distance transport ever organized by CERN

On the way from CERN to J-PARC...

..At J-PARC

Yoke re-assembly

Yokes installation (open position) Coils 1nstallation



Magnet responsibilities

Cooling
water system
+ control

ETHZ

control

Interlocks

Flashing lamps
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12K TPC: GOALS

e Obtain neutrino spectrum from charged lepton momentum via v,n — p p (CCQE) process.

e PID is made with dE/dx. For 30 e/p separation in the interesting energy range of 0.5 to 1 GeV, the
energy resolution of the detector should be <10%.

Readout (MM) CALIBRATION NEEDED ccoe event

e Momentum resolution < 10% at 1 GeV
muon which requires a point resolution of ~
400pum for a magnetic field of 0.2 T TPCs H20 + CH + Pb

. =

® The energy scale has to be known at the T

2% level. This can be achieved by an
excellent control of magnetic and electric
field distortions and using a physical signal
for the absolute momentum calibration

POD=n" detector

FGDs(scintillators)
e|nstallation in ND280 Aug. 2009; first run —

Dec. 2009 T

Plastic scintillator
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est-bench at C
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The >°Fe source is moved by X-Y stages
=> good pad per pad analysis

To maximize the gain the calibration box is filled with
ArCF,iC ,H,, (95:2:3)

The Test Bench will calibrate 80 MM modules.

ALUMINUM SUPPORT
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MicroMegas performances from

est
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7th MicroMegas module

of the production
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LABORATORNM FUR HOCHENERGIEPHYSIK

Magnetic Field Measurement ® LHEP

UNIVERSITAT BERN

How well we need to measure the field map?
Given a track distortion 6 due to a B, the measured momentum is:

For dp~2%, 6~0.08 mm
-SBtrans"'"'z 0/0

This implies a required accuracy on the B mapping from 0.6 and
1.6 Gauss

FGDs(scintillators)

M. Ravonel CHIPP June 2008

an éxample: transverse B-Field of ND280 (top view)




LABORATORIUM FUR HOCHENERGIEPHYSIK

Magnetic Field Measurement & LHEP

* Already installed at CERN:

— almost everything, e.q.

« 3 arms for probes
 all 3 pneumatic motors

* motion control

* eflc.
« Coming soon:

« set of readout cards with 3D Hall
probes

e full testin ND280 basket

M. Ravonel June 2008




2K Initial schedule

Calendar Year
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

| I I | | | I | | | I

Accelerator Construction A
2001~ Linac

Commissioning 3GeV 5%0(? Vi Linac 200 — 400MeV
e

v 50GeV Slow Extraction
v-beamline Construction u T2K Physics run

v-beam Commissioning

W

W SK reconstruction

N
Beam power (MW)

RCS power (Baseline operation scheme)

MR power (Baseline operation scheme)

MR power (# protons/pulse x 2)

MR power (# protons/pulse x 2, Rep. rate x 1.5)
MR power (# protons/pulse x 2, Rep. rate x 2)

Hardware upgrade is
necessary for > 1IMW.

|

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Japanese Fiscal Year (Apr. ~ Mar.) s

I

Goal at initial stage: T2K Physics run with 100kW beam x 107 sec by 2010 summer.




Conclusion

e Swiss groups play an important role in T2K: Na61, Magnet, TPC.

e\\e also have leading role in the global analysis but we need more people.

®1st beam in 2009.

eFirst oscillation results for summer conference 2010 with maybe a first value of e

e [he value of 6__ is a fundamental milestone for neutrino physics to define future

neutrino roadmap
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schedule

B field mapping device time

schedule

3D card calibration

Blank assembly

Basket ready at CERN

Full test device

Packing of the mappper and basket

Shipping to J-PARC

B field mapping device time

schedule

Shipping to J-PARC

Unpacking

Installation, prepartion at ND280

Measurement at ND280

Magnet

Award contract for cooling system

Magnet

Install. of magnet services + safety system

Magnet commissioning

Magnetic field measurement




T2K-ND280 time line

Nov 2006-July 2007: recovery equipment, refurbishing, magnet
design improvements (new slow control instrumentation,
seismic reinforcement, new moving system, ...), transport
planning, procedure for assembly @ J-PARC

August 2007-December 07: yokes dismantling, award contracts
for shipment & for installation @ J-PARC (Japanese company)

January 08-March 08: shipment from CERN to J-PARC
April-May-June 08: installation of magnet @ J-PARC

September 08: award contract for magnet cooling system
(CERN)

Feb-April 09: installation of magnet services + safety system
May-June 09: magnet commissioning
July 09: magnetic field map measurement
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Magnetic Field Measurement

LHEP Schedule

2008

B field mapping device time schedule

Mechanical desig
3D card design

3D card productio

3D card calibration
material procurement for mapper

assembly

software preparation
T readout set-up ]
| blank assembly in basket
alignment
Icaske ready i CERNNI

full test of the device
packing of the mapper and basket

[ shipping to JPARC Y

B field mapping device time schedule

shipping to J-PARC
unpacking
installation, preparation at ND28
measurement at ND280

M. Ravonel June 2008




