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J-PARC neutrino faclility
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TZ2K(Tokal-to-Kamioka) experiment
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T2K current status

Recently, 485kW
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Toward discovery of CPV

Plan to accumulate more data up to 2x1022 POT by
2026 (T2K extension proposal, J-PARC E65 [T2K-Il])

Increase of MR beam
power up to 1.3MW

Increase of signal statistics
by both hardware and
analysis improvement

Improvement of systematic
uncertainty by the near
detector upgrade
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Beam power upgrade scenario
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Neutrino beam-line upgrade plans

All of the components were designed for
0.75MW with original beam parameters

- Already tolerable for the thermal shock

To realize 1.3MW operation, we plan to
upgrade :

& Cooling capability of target, horn etc.
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Horn, DAQ for ~1Hz operation
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Capacity of the radioactive waste (activated cooling water etc.)

- MOPBO7 : Beam Parameter Measurements for the J-PARC High-Intensity Neutrino Extraction Beamline, M.Friend (J-PARC/KEK)
See also related . morcis: Development of a Beamline Expert System Using Machine-Learning, K.Nakayoshi (J-PARC/KEK)
POSTer'S : - WEPCO8 : Optical System of Beam Induced Fluorescence Monitor Toward MW Beam Power at the J-PARC Neutrino Beamline,

S.Cao (J-PARC/KEK) o



MPS at neutrino beam-line

MPS is one of the essential
components to realize safe
operation of 1.3MW beam

e.g. 3.2x10'* p/pulse —
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One of MPS upgrade items

Serious damage on the target if beam continuously hits off-
centered at the target

Stress Analysis for off-center beam

C. Densham, J. Butterworth (RAL)

Input: Energy deposit calculated by MARS
-> Stress, displacement by ANSYS
i Target can be one piece?

Or should be divided?

Graphite target
¢ 26mm, 900mm long

AN
Displacement just after Spill
(Unconstraint condition) av: ~4mm

i M
- E

Beam shifted by 0.5¢cm

(present T2K target)

In order to avoid this case, we’re developing a new
interlock for beam position and profile on the target
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Development of a new interlock for
beam position and profile

Present scheme calculate the beam position in PC and issue an interlock
If beam position on the target is shifted >1.5mm
analog signal _— ~
attenuator g
+ ADC ~Tsec

AT(extraction - next injection) is ~0.95s

Beam profile
monitor
near the target

12~1



Development of a new interlock for
beam position and profile

Present scheme calculate the beam position in PC and issue an interlock
If beam position on the target is shifted >1.5mm
analog signal — ‘ ~
attenuator " p— i
+ ADC ~Tsec
. AT(extraction - next injection) is ~0.95s
Beam profile
monitor Developing a new electronics board which can
h L. : .
near the target calculate the beam position & profile using
New scheme FPGA and issue a interlock

the latency is significantly improved

<Imsec

PAPILLON board : http://of D /[
Development : Okayama -U and KEK
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Beam profil

19 Segmented Secondary Emission
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Seam position calculation In the new board

analog signal
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Verification test w/ beam

Setup configuration of verification test w/ beam

' Intentionally 35kW, s Calculate beam Calculate
changed the beam Proton beam Bl Positionin beam
position with a low FEE 2N FPGA position in PC
current beam | T
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3 4
2
1 »
s

Confirmed that the beam
’ position calculation in the
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Beam postion calculated
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Prospect of the new interlock

- Further verification tests are also planned to
confirm its long-term stability and to check
potential intensity dependence etc.

- Beam profile (width) is also important. FPGA
firmware is under development

- Plan to finish R&D and install before MR starts
operation with shortened repetition time
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Summary

. Toward discovery of the CPV in neutrino oscillation, J-PARC

MR/neutrino beamline will be upgraded for 1.3MW beam power.

- The Machine Protection System is the essential components to
realize safe operation with the 1.3MW beam.

- A new Interlock for the beam position and profile is under

development as one of MPS upgrade items. The basic
performance was verified. This new interlock is promising.
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