The Cascade Target Design
for Muon Facility

KEKY .M iyake

« Tandem target for Muon Facility

e Influence of the Muon Target
— Beam Loss as much as 60 kW for 20mm Graphite
— Installation of three set of Collimators
— Maintenance/High Radiation

(Learning a lot from PSI experience)

Tunnel Structure

Shield Design

MIC Magnet

Pillow Seal

Design of the Air Handling System
— NOy Production
— Ar-4letc. Production

e Summary
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Comparison between Tandem Type Target & Separate Facility

Tandem Type Target

A Facility
with our own

Beam Sharing

Always O 0O O

OoOo:0on

Building

Common Building

A separate Building

Crane

Common Crane
60ton for Target, Scrapey
M aintenance

Separate Crane
60ton for Target, Scraper
M aintenance

Beam Dump

Not necessary

Required
For hot TritiumW ater

Cooling Facility

Common Facility

Separ ate Facility

Air Condition

Common Facility

Separ ate Facility

Proton Beam
Line

Oline

Separated by Kicker Magnet
2 lines

Magnet for the
primaryl line

M aintenance can be done
commonly

Separ ate maintenance

Rl Storage Common Facility Separ ate Facility

Accident Beam Stop | ndependent Oper ation

Scraper Required for Neutron Required for
Target and Magnet M agnet

Beam L oss

0O O % loss at the

tar gets

None butld Beam sharing
O00:000




Dedicated Design for the
Tundem Muon Target

e Beam Loss as much as 60 kW for 20mm Graphite
— Heat, DPA, Radiation

e Collimators and Target
— How to Cool
— Stress

 Maintenance/High Radiation
(Learning a lot from PSI experience)
— (MIC Magnet, )
— Shield
— (Pillow Seal

— Design of the Air Handling System
* NO, Production
e Ar-4letc. Production




Heat,DPA ,Rad Dactw ity

« Heatgeneraton ,DPA ,Radpactwvity producton
nduced by proton beam and secondary partcks are
estm ated by NMW TCZJAM M CNP and DCHA INSSP.

02/67/02 11:51:29 [T-HEAT] in xyz mesh for Target and Scraper Vessel
nenpde  ron target
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Heat Deposit to Target,
—Chamber, Duct, and Scrapers




Smubtonsofgraphite target

target [T-Heat] in r-z mesh for Graphite target Date=ipAgmFeba002 T ar et Stem ]
no.= 1, total heat .Ta?getsg/hamber Eval uatlon by ANSYS
s L lll_l1 oP|ug shield 'Thermal Propel‘tles
*Cask Stress By Makimura
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Collm ators

Beam Loss less than 10 % --> 10, & 20 mm Graphite
No Window

Installation of Collimators

No Significant Effect to the Neutron Source
Heatgeneratobn n Collimators #1 -#3.

By Kawamura
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Structure

Tunnel
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Target chamber

(maintenance)

_Target Cham ber
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Scraper Cham ber

A

3 Il “_ﬂlu‘mﬁo —
tj-- —Ua\-‘ N [ PI
A:Il: 425 <J—!

Plug shield

©

The diaphragm, which moves by air

‘ Pillow seal ‘

Secondary Quadrupok
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RadBtobn & Duct stream ng
sheHd structure

e From 10-m upstream to 30-m downstream ,we
estm ate the surface doze on the wallof SNBT tunnel

horizontal - vertical
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M2 Lne A yHandIng Systen

_— Proton Line Refering to the
In the vicinity of PSI( § 1MW) System
luon Target . _ _
' (550x550) i B Experii ental Supplyl ng COld ar
=Xpern enta Rad1oactivEl Han —from Maintenance Area
o Storage .
7 o B *Retrieving

—from the 0.2-0.5mFL

(300x300)
A IrRecovery




A rCrcubtng/Ventibting
System at M1 M 2 Ine

«System will beinstalled at M1 line. Poor

4 Retrieving Air Duct

Poor

Flow

M1Line B M1Sum p

M1 coolng Unitt M2 Cooling Unit
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3NBT

M uon Science Facility

3NBT
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Decay/Surface Channel O 5
I

Nb Ventibton
w illibe done,
but
pustcrcubtng ar
forawhik
for
NV Tunnel

Sealing isimportant




Exikofthe 2ndary
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Sealon the top ofthe concrete bbcks
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PolyesterSheet




Sum m ary ofCascade Target
Despgn forM uon Facility

Tandem TargetLayoutwas adopted .
Rad etobn/ Duct-stream ng by M CNPX

— Optm gatobn ofCollim atorand SheH
Heat,DPA & A ctvatobn by NV TC

— Desgn ofCollim atorand Target
M aintenance from the M aintenance A rea
Desgn ofA rHandlIng System

Thanks for the great experience at PSI.

Thanks for the Cooperation from 3NBT group -




