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J-PARC Neutrino Experimental Facility

Conventional horn-focused beam-line, designed/constructed for T2K (Tokai-to-
Kamioka) long base-line neutrino oscillation experiment and for its future upgrade.
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Secondary Beam Line

Variable off-axis angle (2.0~2.5 degree) neutrino beam

Target Station (TS
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Remote-controlled Crane

Target Station

Outer Concrete
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Inside of the Helium Vessel of the Target Station

Heart of the neutrino beamline
Horn Support Modules Upper Concrete Shields
Helium Vessel

The horns are driven by ~ [10I'NS (three)

the current 320KA! Toroidal-type Magnet
Field : 4.3T @ r=15mm to focus the neutrino beam

Target, horns, shields are maintenance
by the remote control system because of
the high radioactivation of them.

Made of Graphite



Upgrade plan in accelerator towards high power operation
2016~2017?

MR 1.3sec
Linac 400MeV operation cycle operation
MR Install high gradient
RF cavity
248 sec  (2.32 sec Install high repetition
ycle) cycle) rate power supply
Install septum 11
Modify power supply

Install new
power supply

Add collimator



LINAC Upgrac

181 MeV LINAC

31m 27.1m 91.2m

Repetition: 25Hz, Pulse width: 0.5ms

(Two SDTL tanks are used as a debuncher temporally.)

To 3-GeV RCS
§8| rFQ DTL [SDTL -~ [DB1 —DB2 '

30mA MElBTl (32fMHz)

3 MeV 50.1 MeV 181: MeV

L3BT
(Linac 3-GeV Beam Transport)

400 MeV LINAC

(324MHz)
50mA

159 m 108.3m To 3-GeV RCS

I frichei 889 {511 Ko oR 2n

| MEBT2 (972MHz)
190.8 MeV 400MeV
MEBT2 ACS L3BT

Two bunchers

21 Acc. Moduies| |[Two debunchers J

€

* New accelerating structure, ACS, will
be installed to increase the extracted
beam energy from 181MeV to 400MeV

* Front-end part (IS+RFQ) will be
replaced to increase peak current from
30mA to 50mA

* These installations are s _E uled in

open-meetin

SACS, Annular Coupled Structure linac




Survival ratio

For Higher Beam Power in MR Fast Extraction

* Number of particles in one pulse
Is limited by the beam loss due

Tracking simulation of the MR fast to the space Charge effect
extraction with space charge effect ] . L.
—  ~450kW is estimated upper limit

1.00 ' ' ' ' ' N with current apparatus
Np=2.2 x 104 ppp

Beam power: 435 kW at 30 GeV /7 0.4 Hz 1 e To achieve h|gher beam power :
Beam loss — 1.3 kW

0.99 1. Higher beam energy than 30 GeV
Ishida-san talked on 2n Gpgmegmggettg ng

Tace 1,251 240kV*SINCO,SEES)=240kM*SIN(D, B121)-10kM*SIN{Z*1, 00

0.98

=240kY*SIN(0, 5735 ) -10KY*SIN(2%1,5)

i InJeCtlom ACC6|eI’atI0n =240kN*STN(0, 5EES ) -L0kY*SIN(2*PT/2) ] [

0.97
* The saturation effect
0.96 0 ' 0'1 ' 0'2 ' 0'3 i deteriorates field quality of
' ' ' ime (s) main magnets.

Total power consumption:

Psocev™ 2XPocev = AXP3ocey
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For 1 Hz Operation

FX/RF section

e . PS Building #3
(3) Upgrade of injection and

extraction devices > (2) Replacement of the
rf cavities
, New magnetic core
A =S|l material, which has x2
- y . NEFE tijmes higher
Ishida-saghtalked on 2nd-open.meeting -

-~ FEL (o) ’
_-- S developed.

-~ &L

(4) Upgrade of ring
collimator section

Condenser bank
For energy
recovery

2kW->3.5kW

@ Ktk - | | v et || 2

D Transformer

(1) Replacement
All the main magnet power supplies will be
replaced with newly developed high rep./low ripple
PS. A new PS building to be constructed.




Upgrade plan in accelerator towards high power operation
2016~2017?

MR 1.3sec
Linac 400MeV operation cycle operation
MR Install high gradient
RF cavity
248 sec  (2.32 sec Install high repetition
ycle) cycle) rate power supply
Install septum 11
Modify power supply

Neutrino beam line is
Improved by keeping
In step with the

Add collimator accelerator upgrade.

Install new
power supply




The limit of beam power that present devices can stand

Horn power supply . 2.4sec cycle (250kA)
Horn cooling water system [
Horn strip line cooling ¥

Helium compressor for strip line cooling —
Helium compressor for target

Helium vessel and decay volume 7
Beam dump I
Radiation shields I ! !
Radioactivation air I ! ! !
Radioactvation water disposal system IR | | |
Cooling water system (except horns) I : !
| | | |
| | | |
| | | |

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



Triad of the improvement plans
for the beam line In this few years

1) Replacement of the horns
New horns have the same conductor shapes
and improved peripherals.

ower supplies

2) Introduce new-horn-power-sup

ly system using 3

3) Anti-radiation measure



The limit of beam power that present devices can stand

Horn power supply . 2.4sec cycle (250kA)
Horn cooling water system [
Horn strip line cooling -

Helium compressor for strip line cooling —
Helium compressor for target

Helium vessel and decay volume 7
Beam dump I
Radiation shields I ! !
Radioactivation air I ! ! !
Radioactvation water disposal system IR | | |
Cooling water system (except horns) I : !
| | | |
| | | |
| | | |

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



Motivation for replacement of the horns

1) To correspond to high-repetition rate operation on accelerator
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Have low-inductance strip lines (wide and closed up)
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Motivation for replacement of the horns

1) To correspond to high-repetition rate operation on accelerator
Have low-inductance strip lines (wide and closed up)

2) To correspond to high-power beam

Cooling performance
for strip lines

Present horns :
up to 400kW



Motivation for replacement of the horns

1) To correspond to high-repetition rate operation on accelerator
Have low-inductance strip lines (wide and closed up)

2) To correspond to high-power beam
Have the high performance cooling duct for strip lines

_~
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Present horns :
up to 400kW



Motivation for replacement of the horns

1) To correspond to high-repetition rate operation on accelerator
Have low-inductance strip lines (wide and closed up)

2) To correspond to high-power beam
Have the high performance cooling duct for strip lines

_~

A1) i Cooling performance

f @ for strip lines

Present horns :
up to 400kW



Motivation for replacement of the horns

1) To correspond to high-repetition rate operation on accelerator
Have low-inductance strip lines (wide and closed up)

2) To correspond to high-power beam
Have the high performance cooling duct for strip lines

_~

8 ) g @ Cooling performance

¥ W for strip lines

Present horns :
up to 400kW

!

S L ey P 10 750kW
- with present He compressor
up to a few MW

adding He compressor



Motivation for replacement of the horns

1) To correspond to high-repetition rate operation on accelerator
Have low-inductance strip lines (wide and closed up)

2) To correspond to high-power beam
Have the high performance cooling duct for strip lines

3) To eliminate hydrogen efficiently in horn cover gas
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Hydrogen re-combination system

Stack HEPA filter TS1F Gas analysis
system
s S S I e iy
He bombl : Coverfgas in the horn stagnates and I
oxygen does ot go up to circulation line| TsB1F |
NU2 yard | Yo I Joup I
Service pit I Hydroge_n _ ' .
I re-combination system | |Exhaustline
Heltum vessel ! Catalyst Pump |
——— < |
I I Pump
—= >
| C |
: over gas | =
circulation Iinel
= | |
S | |
| |
Horns O I I
| - - |
COOIlng water line Horn coolin
— I J I Buffer tank
I

water tank I



Hydrogen re-combination system

Stack HEPA filter TS1F Gas analysis
system
, After1 week X 230KW beam
He bombl : Because oxygén dose not go up to re-combination
NU2 yard | System, hydragen is not eliminated enough.
+ = — = — = = —|tis one of thg problems towards high power
Service pit -
operation.
Helium vessel | Catalyst Pump
H,|: 16000 ppm | — -4
. |
O,{: 7000 ppm —>
: Cover gas T
| circulation Iinel
: H,|:110000 ppm |
Horns Q I O2 (300 ppm
I : :
Cool ter |
I , ooling water lin€  Horn cooling ,
I water tank
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Motivation for replacement of the horns

1) To correspond to high-repetition rate operation on accelerator
Have low-inductance strip lines (wide and closed up)

2) To correspond to high-power beam
Have the high performance cooling duct for strip lines

3) To eliminate hydrogen efficiently in horn cover gas
Have the circulation port for inner gas

Cover gas
circulation line

Cooling water line




Stack

He bombI

NU2 yard

Service pit

Hydrogen re-combination system

HEPA filter

Cover gas ihside horns can be circulated
trough the &irculation ports and it is expected
that hydroglen Is eliminated efficiently.

lum vesse
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Gas analysis
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Motivation for replacement of the horns

1) To correspond to high-repetition rate operation on accelerator
Have low-inductance strip lines (wide and closed up)

2) To correspond to high-power beam
Have the high performance cooling duct for strip lines

3) To eliminate hydrogen efficiently
Have the circulation port for inner gas

4) To exchange the new support module



New horn support module

Inclination can be adjusted with
counterweights

Handling point suitable for the remote
maintenance (twist-lock)

Low deformation structure

The parts near the beam axis are water
cooled to correspond to high power beam
operation

a1




Motivation for replacement of the horns

1) To correspond to high-repetition rate operation on accelerator
Have low-inductance strip lines (wide and closed up)

2) To correspond to high-power beam
Have the high performance cooling duct for strip lines

3) To eliminate hydrogen efficiently
Have the circulation port for inner gas

4) To exchange the new support module
Have and the counter-weight balancer, the low deformation structure,
and water cooled parts near the beam axis (New support module)
Horn support modules are also exchanged only this time,
but recycled at next horn-exchange and future.



The limit of beam power that present devices can stand
Replace to the new horns

Horn power supply . 2.4sec cycle (250kA)
Horn cooling water system [
Horn strip line cooling -

Helium compressor for strip line cooling —
Helium compressor for target

Helium vessel and decay volume 7
Beam dump I
Radiation shields I ! !
Radioactivation air I ! ! !
Radioactvation water disposal system IR | | |
Cooling water system (except horns) I : !
| | | |
| | | |
| | | |

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



The limit of beam power that present devices can stand
Replace to the new horns

Horn power supply . 2.4sec cycle (250kA)

Horn cooling water system E— :
Horn strip line cooling I : |
Helium compressor for strip line cooling I | : |
Helium compressor for target —: i i i

Helium vessel and decay volume 7
Beam dump I
Radiation shields I ! !
Radioactivation air I ! ! !
Radioactvation water disposal system IR | | |
Cooling water system (except horns) I : !
| | | |
| | | |
| | | |

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



The limit of beam power that present devices can stand

Replace to the new horns
Add helium compressor

Horn power supply . 2.4sec cycle (250kA)
Horn cooling water system

Horn strip line cooling

Helium compressor for strip line cooling

Helium compressor for target —: |
Helium vessel and decay volume -
Beam dump I
Radiation shields I | |
Radioactivation air I ! ! !
Radioactvation water disposal system IR ! ! !
Cooling water system (except horns) I ! !
| | | |
| | | |
| | | |

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



The limit of beam power that present devices can stand

Horn power supply . 2.4sec cycle (250kA)
Horn cooling water system
Horn strip line cooling

|
|
|
|
Helium compressor for strip line cooling _ |
|
|
|

Helium compressor for target

Helium vessel and decay volume “
Beam dump I
Radiation shields I ! !
Radioactivation air I ! ! !
Radioactvation water disposal system IR | | |
Cooling water system (except horns) I : !
| | | |
| | | |
| | | |

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



Motivation for introduction new-horn-power-supply system

1) To correspond to high-repetition rate operation on accelerator
Up to 1sec-cycle operation
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2) To operate with 320KA current



Motivation for introduction new-horn-power-supply system

1) To correspond to high-repetition rate operation on accelerator
Up to 1sec-cycle operation

2) To operate with 320KA current
3) To reduce the risk

We can operate with low voltage
and get safety redundancy at 3-power supplies configuration



Motivation for introduction new-horn-power-supply system

1) To correspond to high-repetition rate operation on accelerator
Up to 1sec-cycle operation

2) To operate with 320KA current

3) To reduce the risk
We can operate with low voltage
and get safety redundancy at 3-power supplies configuration

4) To replace the “old” horn power supply
“Old” power supply has been used since K2K experiment,
so some of service parts stock face to shortage



Present configuration

Power supply (New) Power supply (Old)
4.1 kV @ 250 iS kV @ 250 kKA

v
-

-
i



Present configuration

Power supply (Old)
iS kV @ 250 kKA

v
o
Configuration 2014

Power supply (New)
4.1 kV @ 250

A




Present configuration

Power supply (Old)
iS kV @ 250 kKA

Power supply (New)

4.1 kV @ 250

- . -
= o
Configuration 2015~
Power supply (New)
58 kV @ 320 k 5.6& 320 kA 4.3& 320 kA
- . -
S A



The limit of beam power that present devices can stand
Introduce new-horn-power-supply system using 3 power supplies

Horn power supply . 2.4sec cycle (250kA)
Horn cooling water system
Horn strip line cooling

|
|
|
|
Helium compressor for strip line cooling _ |
|
|
|

Helium compressor for target

Helium vessel and decay volume “
Beam dump I
Radiation shields I ! !
Radioactivation air I ! ! !
Radioactvation water disposal system IR | | |
Cooling water system (except horns) I : !
| | | |
| | | |
| | | |

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



The limit of beam power that present devices can stand
Introduce new-horn-power-supply system using 3 power supplies

Horn power supply . 1.0sec cycle (320kA)
Horn cooling water system
Horn strip line cooling

|
|
|
|
Helium compressor for strip line cooling _ |
|
|
|

Helium compressor for target

Helium vessel and decay volume “
Beam dump I
Radiation shields I ! !
Radioactivation air I ! ! !
Radioactvation water disposal system IR | | |
Cooling water system (except horns) I : !
| | | |
| | | |
| | | |

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



The limit of beam power that present devices can stand

Horn power supply . 1.0sec cycle (320kA)
Horn cooling water system
Horn strip line cooling

|
|
|
|
Helium compressor for strip line cooling _ |
|
|
|

Helium compressor for target

Helium vessel and decay volume “
Beam dump I
Radiation shields I ! !
Radioactivation air I ! ! !
Radioactvation water disposal system IR | | |
Cooling water system (except horns) I : !
| | | |
| | | |
| | | |

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



Chimney stack  Schematic diagram of target station

Exhaust system

_ Ground floor Caulking + Air-tight sheet

Radiation monitor
for exhaust air Concrete shields

Building

Helium compressor

Helium compressor

ooling water syste Storage area

Machine room




Air-tight work in target station

Caulking between concrete shields

Lay the air-tight sheet

S ——
e ———
= —

..........
- L

Lay the protection sheet under air-tight sheet



Chimney stack  Schematic diagram of target station

Exhaust system

_ Ground floor Caulking + Air-tight sheet

Radiation monitor
for exhaust air Concrete shields

Building

Helium compressor

Helium compressor

ooling water syste Storage area

Machine room




Chimney stack  Schematic diagram of target station

Leakage of radioactive air
from underground area

Exhaust system through the gaps

_ ound floor  Caulking + Air-tight sheet

Radiation monitor
for exhaust air Concrete shields

Building

Helium compressor

Helium compressor

ooling water syste Storage area

Machine room




Chimney stack  Schematic diagram of target station

Go out through
exhaust line

Radiation monitor
for exhaust air

Building

Helium compressor

Helium compressor

ooling water syste

Machine room

Leakage of radioactive air
from underground area
through the gaps

ound floor

Caulking + Air-tight sheet

Storage area




Chimney stack  Schematic diagram of target station

A

\
N
4
-~

\

]

A

£

Vs

Regulation by [EslelEitlelaNalelalite]s

law:
< 0.5 mBqg/cc

Go out through Leakage of radioactive air
exhaust line from underground area

ust system through the gaps

ound floor  Caulking + Air-tight sheet

for exhaust air
Building

Helium compressor

Helium compressor

Storage area

ooling water syste

Machine room



Chimney stack

A
\ Go out through

\ .
] exhaust line

| ust system
/ |

Regulation by [EslelEitlelaNalelalite]s

£\

law: for exhaust air
<0.>mBa/ce Building

Now ° Helium compressor
~0.2 mBqg/cc _

@ 230kW Helium compressor
It is very high ooling water syste

and restricts
upper limit of
beam power

Machine room

Schematic diagram of target station

Leakage of radioactive air
from underground area
through the gaps

ound floor  Caulking + Air-tight sheet

Concrete shields

Storage area

Heligm o ool




Chimney stack  Schematic diagram of target station

Add air-tight lamination (made of steel and
air-tight material) under concrete shields

¥ Exhaust system

/ _ Ground fllor Caulking + Air-tight sheet

Regulation by [EslelEitlelaNalelalite]s

law: for exhaust air Concrete shields
< 0.5 mBg/ec Building

Now ° Helium compressor

~0.2 mBqg/cc _

@ 230kW Helium compressor

It is very high ooling water syste Storage area

and restricts
upper limit of
beam power

Machine room




The limit of beam power that present devices can stand

Add air-tight lamination (made of steel and
air-tight material) under concrete shields

Horn power supply . 1.0sec cycle (320kA)
Horn cooling water system
Horn strip line cooling

|
|
|
|
Helium compressor for strip line cooling _ |
|
|
|

Helium compressor for target

Helium vessel and decay volume “
Beam dump I
Radiation shields I ! !
Radioactivation air I ! ! !
Radioactvation water disposal system IR | | |
Cooling water system (except horns) I : !
| | | |
| | | |
| | | |

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



The limit of beam power that present devices can stand

Add air-tight lamination (made of steel and
air-tight material) under concrete shields

. 1.0sec cycle (320kA)

Horn power supply

Horn cooling water system !
Horn strip line cooling I
Helium compressor for strig line cooling I |
Helium compressor for tafget I :
Helium vessel and decay volume | |
Beam dump
Radiation shields
Radioactivation air

Radioactvation water disposal system
Cooling water system (except horns)

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



The limit of beam power that present devices can stand

Horn power supply . 1.0sec cycle (320kA)
Horn cooling water system '
Horn strip line cooling

Helium compressor for strip line cooling
Helium compressor for target

Helium vessel and decay volume

Beam dump

Radiation shields

Radioactivation air

Radioactvation water disposal system

. —
Cooling water system (except horns) ]

|

|

|

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



Chimney stack  Schematic diagram of target station

< 750 kW

Exhaust system

_ Ground floor Caulking + Air-tight sheet

Radiation monitor
for exhaust air Concrete shields

Building

Helium compressor

Helium compressor

ooling water syste Storage area

Machine room




Chimney stack  Schematic diagram of target station

<4 MW

Exhaust system

i

Building

Helium compressor
Helium compressor

ooling water syste

Machine room

Add one layer of concrete shields

/hkingj Air-tight sheet

Concrete shields

Storage area




The limit of beam power that present devices can stand
Add one layer of concrete shields

Horn power supply . 1.0sec cycle (320kA)
Horn cooling water system '
Horn strip line cooling

Helium compressor for strip line cooling
Helium compressor for target

Helium vessel and decay volume

Beam dump

Radiation shields

Radioactivation air

Radioactvation water disposal system

. —
Cooling water system (except horns) ]

|

|

|

We plan to upgrade sequentially
from “low-limit-devices”. 05MW 1MW 2MW 4MW



The limit of beam power that present devices can stand
Add one layer of concrete shields

Horn power supply . 1.0sec cycle (320kA)

Horn cooling water syste EE——— :
Horn strip line cooling I :
Helium compressor for/trip line cooling I :
Helium compressor fof target _: : i i

Helium vessel and décay volume -
Beam dump I
Radiation shields I
Radioactivation air =

Radioactvation water disposal system
Cooling water system (except horns)

We plan to upgrade sequentially
from “low-limit-devices”. 0EMW 1MW 2MW 4MW



The limit of beam power that present devices can stand

Horn power supply . 1.0sec cycle (320kA)
Horn cooling water system !
Horn strip line cooling |
Helium compressor for strip line cooling _ :
Helium compressor for target i
Helium vessel and decay volume
Beam dump

Radiation shields

Radioactivation air

Radioactvation water disposal system

. —
Cooling water system (except horns) ]

|

|

|

We plan to upgrade sequentially
from “low-limit-devices”. 0EMW 1MW 2MW 4MW



Upgrade for Radioactive Water Disposal

Remove
99.9 % of "'Be

IS U2

- lan exchangers dilution water
Off limit +
during beam Only Also

beam-

lop exchangers 5

‘ ‘ i i off 4 iy DP tank  ldispose
3

21m? Buffer tank =1 5\ icare [P
......................... 80times
t 1 used together) Jvear
H,SO NaOH Y
lop exchangers —— (effectively 84m3)
‘ i i i pH control system *

drain water == 30m3 Drain tank

'Be and 3H are produced by beam operation in the cooling water.

"Be is removed by the ion exchanger and 3H is diluted in tank to < 42 Bg/cc.
The tank size restricts the disposal capacity, and

the limit of the present dilution system corresponds to ~ 500kW beam.

So we plan to use the tanker truck and/or add the tank.

We test to use the tanker truck this summer shutdown.



The limit of beam power that present devices can stand
Use tanker truck

Horn power supply . 1.0sec cycle (320kA)
Horn cooling water system !
Horn strip line cooling |
Helium compressor for strip line cooling _ :
Helium compressor for target i
Helium vessel and decay volume
Beam dump

Radiation shields

Radioactivation air

Radioactvation water disposal system

. —
Cooling water system (except horns) ]

|

|

|

We plan to upgrade sequentially
from “low-limit-devices”. 0EMW 1MW 2MW 4MW



The limit of beam power that present devices can stand
Use tanker truck

Horn power supply . 1.0sec cycle (320kA)
Horn cooling water system I |
Horn strip line cooling [ s

|

|

|

- . |
Helium compressor for strijp line cooling _ |
|

|

|

Helium compressor for target
Helium vessel and decayAolume
Beam dump
Radiation shields
Radioactivation air
Radioactvation water disposal system
Cooling water system (except horn)

We plan to upgrade sequentially
from “low-limit-devices”. 0EMW 1MW 2MW 4MW



The limit of beam power that present devices can stand
Add buffer tank

Horn power supply . 1.0sec cycle (320kA)
Horn cooling water system I |
Horn strip line cooling [ s

|

|

|

- . |
Helium compressor for strijp line cooling _ |
|

|

|

Helium compressor for target
Helium vessel and decayAolume
Beam dump
Radiation shields

Radioactivation air |

Radioactvation water disposal system NG
Cooling water system (except horns) [ !
| |
I 1

We plan to upgrade sequentially ! ! !
from “low-limit-devices”. 0EMW 1MW 2MW 4MW




The limit of beam power that present devices can stand

Horn power supply . 1.0sec cycle (320kA)
Horn cooling water system !
Horn strip line cooling |
Helium compressor for strip line cooling _ :
Helium compressor for target |
Helium vessel and decay volume |
Beam dump

Radiation shields

Radioactivation air |

Radioactvation water disposal system  IEEE—————

Cooling water system (except horns)

1
I
|
We plan to upgrade sequentially ! ! !
from “low-limit-devices”. 0EMW 1MW 2MW 4MW



The limit of beam power that present devices can stand
Upgrade the system

Horn power supply . 1.0sec cycle (320kA)
Horn cooling water system !
Horn strip line cooling |
Helium compressor for strip line cooling _ :
Helium compressor for target |
Helium vessel and decay volume |
Beam dump

Radiation shields

Radioactivation air |

Radioactvation water disposal system  IEEE—————

Cooling water system (except horns)

1
I
|
We plan to upgrade sequentially ! ! !
from “low-limit-devices”. 0EMW 1MW 2MW 4MW



The limit of beam power that present devices can stand
Upgrade the system

Horn power supply
Horn cooling water system
Horn strip line cooling

. 1.0sec cycle (320kA)

Helium vessel and decay volume
Beam dump
Radiation shields
Radioactivation air
Radioactvation water/disposal system
Cooling water system (except horns)

We plan to upgrade sequentially ! ! !
from “low-limit-devices”. DEMW 1MW 2MW  AMW



J-PARC Neutrino Experimental Facility

Our facility buildings are too small to install upgraded facilities.

Extraction/ 8% &+ :

J-PARC, Tokai
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J-PARC Neutrino Experimental Facility

Our facility buildings are too small to install upgraded facilities.

Extraction/ 4= £+ -

J-PARC, Tokai

We plane to build new facility buildings for the new cooling water systems,
the new buffer tanks, and other facilities.



Schedule in this few years

| trees | res | P alo

Horn
H2/H3 exchange H1 exchange
— —>
Horn PS manufacturin PS exchange 3rd PS install
power < J > <«—> —>
supply - -
Transformer manufacturing 3 transformers install
<€ > <>
Anti- Airtightness work
radiation — —>
measure
New
facility : :
?
buildings < Design | Build®

Work for horn exchange straddles in two years and for power supply in three
years because of budget, time, and manpower.
(Also modification of water system and airtightness work)

v



Upgrade plan in secondary beam line towards high power operation

MR 1.3sec cycle operation

Horn H2/H3 exchange H1 exchange

3 power supplies 3 transformers

Horn
power supply

He compressor Add compressor
I

Cooling water Upgrade system

Radiation shield Add shields

Radioactivation air Reinforce airtightness

Radioactivation water disposal system Add buffer tank



