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ÅJ-PARC MR FX ᵒ

ÅᾝЀзЮ˔ЌЄІГЭχ ế ᴟτΰΪθᴿ

Å ЀзЮ˔ЌЄІГЭᾁ χ╩ ♯ᾓṐ

ÅР˔Э♯ᾓὫᴮ

ÅР˔ЭЄЬвй˔Єдр

Åζχ χᾁ Ⱨ

ÅϘρϛ
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J-PARC MR

MLF

Hadron Hall

Neutrino
(T2K)

MR

RCS

LINAC

Beam Power 

750 kW (Design), 470 kW (present)

Keys: 

Beam Loss Localization, less 
radioactive

Å Circumference 1567.5 m
Å Three-fold symmetry
Å Imaginary Transition ў lattice
Å Injection Energy 3GeV
Å Extraction Energy 30 GeV

3



Beam power history of MR
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Å Fast extraction
MR beam power to T2K: 470 kW (2.4e14 ppp) in one year.
510 kW demonstration

Å Slow extraction ~44 kW (5.1e13 ppp)

410 kW

470 kW

FX

SX
44 kW



Typical Operation Status for Fast Extraction

Most of non -COL area:
One foot < 300 uSv/h

(4H after operation)
On contact  < 2 mSv/h

(6H after operation)

Injection Acceleration
E

xt
ra

ct
io

n
Recovery

0.01 + 0.13 s 1.4 s 0.94 s

Time (s)

2 bunches at each injection

MR power 473 kW
(4 batches = 8 bunches)
w MR loss 800 W

2.48 sec
cycle
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l. Monitor sensitivity ˷8

בּ ├ếᴟỸӽˢЀзЮ˔ЌϵзϯˣϒχкІʾ▪ χộ ᴟτϢϤʺ
MR χЮрГЗрІ ϬӲⱱΰοΜϥ 5



ᾝЀзЮ˔ЌЄІГЭ

QFR006 QDR007 QFR008 QDR009 QFR010

STR
Col-ACol-B Col-CCol-D Col-3

בּ ᴞ Ϭ בּ ├ếᴟỸӽˢЀзЮ˔ЌϵзϯˣρΰʺЀзЮ˔ЌἪϬ ΰοР˔Эк
ІϬộ ᴟήδϥάρπʺỸӽᵰχṐṀχ ᴟϬבּ ΰοΜϥʻ
ᶆЀзЮ˔ЌψῡΜЌрϽІГрjawУкАϼπР˔ЭМк˔Ϭ ᶍΰοΜϥΥʺζχ∑ αϥ╩
◓ϜЀзЮ˔Ќϵзϯ πᵕ βϥ ΥΚϥʻ

3-50 GeV BT

Main Ring

MR-
Collimators

INS-A

INS-B

RCS
Collimators

בּ ᴞ τΚϥ
͑νχЀзЮ˔ЌἪϬ֫ ʻ
ᶆЀзЮ˔Ќψ500 Wχ Ϭⱱνʻ
σΣʺMR ψ οDispersion free ʻ
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ᾝЀзЮ˔ЌЄІГЭχ ế ᴟϒχᴿ ˢ͍ˣ

╩ Ṑ ρϸАЕʾẊ Ṑ Υ ᴟχθϛʺΩ ᴟ Υ ΰΜ
╩ ◓χ֫ ЄТЕΥ ΦΜˢ ˣθϛʺArcAχкІΥ ᴦ

MR ế ֫ χ ψʺᶆЀзЮ˔ЌχкІ Ϭỡ τ ΰσΥϣʺ
Р˔ЭкІϬЀзЮ˔Ќ˔ϵзϯτộ ᴟβϥάρπΚϥʻ

ΰΤΰʺЀзЮ˔ЌϵзϯϬ ΠοInsA , ArcAτШАЕІЪАЕΥΚϤʺ
> 1MWϬ ◙βτψЀзЮ˔ЌЄІГЭχ ếΥ ρσϥʻ

P-BLM: Low gain @001 -020, High gain @021-216
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ᾝЀзЮ˔ЌЄІГЭχ ế ᴟϒχᴿ ˢ͎ˣ

ᾝЀзЮ˔ЌЄІГЭ= One -pathЀзЮ˔Ќ χ ὓ◘ ʿ
בּ ῇχ EmittanceχМк˔ ◓ϬϸАЕΰζχϘϘẊ ʻ ςχϸАЕ
◓ψJawϬ ϥ╩ ΥσΜάρΥ ʻ

ΰΤΰʺ֫ם πψР˔ЭМк˔χEmittance ψ ᵕχ π ˑτ ΰʺ Ψ
χϸАЕ ◓ψ Jaw∑Ϭ ϛ╩ ήϦϥʻ
Jawӡ χΩ ᴟτψʺẊ Ṑ ιΪπσΨʺ╩ Ṑ Ϝ ΰθ Υ ʻ

MR 450 kW eq. (Y. Sato SCTR Simulation)
P-BLM: Low gain @001 -020, High gain @021-216
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ᾝЀзЮ˔ЌЄІГЭχ ế ᴟϒχᴿ ˢ͏ˣ

֫ם πψР˔ЭМк˔χEmittance ψ ᵕχ π ˑτ ΰʺ ΨχϸАЕ
◓ψ Jaw∑Ϭ ϛ╩ ήϦϥʻ

╩ ΰθ ◓χ ΨψʺῡϙϬϜμθJaw∑Ϭ ϛϥθϛʺ֫ ᴞΥϤΥ Φ
ΨʺMRϯϼЈФЌрІϬ ΠϥρЄЬвй˔ЄдрήϦϥʻ
Ą Ψχ╩ ◓ΥArcAπкІβϥάρτσϥʻ
Ą╩ ΥJawπψσΨʺ πΚϦω֫ ᴞΥϤψᵔ ΰʺ ЀзЮ˔
Ќπ╩ ◓Υᵕ ήϦϥρṍ πΦϥʻ

Dp/p shift
after 
scattering
@Col-B

Dp/p: < 5 %

Note:
MR acceptance
81pi, | dp/p| = 1%

Dp/p shift
after 
scattering
@W-1mm plate

Dp/p: < 0.2 %

Gean4
Y. Kurimoto
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ЀзЮ˔ЌЄЗзϷ♯ᾓṐ
ϺАϸ˔ρЀзЮ˔ЌϵзϯχḧτЌрϽІГрבּ 1mmῡχ Ϭ ΰʺР˔ЭМк˔τ β
ϥ╩ ρβϥ♯ᾓṐϬ ΰθʻ

3-50 GeV BT

Main Ring

MR-
Collimators

INS-A

INS-B

RCS
Collimators

New 
Scatterer
(W-plates)

Scatterer
ϱрІЕ˔и
ϷйрЅ χ Υ
Scatterer
τ Ϧ ϩϥʻ

︡Ϥ›ΜΥ
₅ϙ›μοΜϥ
ṝ σ

IP/ ṓЪ˔Е
ρϵзϯϬẶ
ΰο3 ΰW-plate

ṐϬ
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QFR006 QDR007 QFR008 QDR009 QFR010

STR
Col-ACol-B Col-CCol-D Col-3

INJKM

Scatterer



ЀзЮ˔ЌЄЗзϷ♯ᾓṐ

QFR006 QDR007 QFR008 QDR009 QFR010

STR
Col-ACol-B Col-CCol-D Col-3

ϺАϸ˔ρЀзЮ˔ЌϵзϯχḧτЌрϽІГрבּ 1mmῡχ Ϭ ΰʺР˔ЭМк˔τ β
ϥ╩ ρβϥ♯ᾓṐϬ ΰθʻ

3-50 GeV BT

Main Ring

MR-
Collimators

INS-A

INS-B

RCS
Collimators

New 
Scatterer
(W-plates)

New 3Direction -Scatterer♯ᾓṐ
(1)Р˔ЭкІ χᴂ ϬᾋϥʻĄ

Scatterer -catcherЄЗзϷϬ θσЀз
Ю˔ЌЄЗзϷῙ ρΰο ᴣʻЄЬв
й˔ЄдрЦрЎЫ˔ϼτβϥʻ

(2)ГІЕЄдАЕⱲχᴛ ρʺ♯ᾓῇ
χ▪ Ϭ ʻĄ ֫ τ Πϥ
ЄІГЭϬᾁ βϥʻ
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W-1mm-plate Ṑ
3 ΰˢV_up, H_out, H_inˣ


