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ITRF Facility Layout 
Ground Floor

71m

W
at

er
 c

hi
lle

r

W
at

er
 c

hi
lle

r

Water
Tank

Pumps

Tr
an

sf
or

m
er

s

Access

Rack Room 4

Ra
ck

 R
oo

m
 3

Water Plant 
Room Heat 
Exchangers

Ac
ce

ss

Fenced Area

Outside Pen

Sw
itc

hb
oa

rd

Rack Room 2
RF Room

Rack Room 1

Area 3Area 2

Area 1
Laser Room Target & Capture Room

Laser Room Technical Corridor

Low Energy Line

15 MeV Protons

15-127 MeV Protons
5-34 MeV/u Ions

Fixed Field 
Accelerator

High Energy LineArea 5

Area 4

Area 6

In Vivo 
Control 
Room

In Vivo 
Prep 

Room

Assembly 
and 

Clean 
Room

Acc 
Control 
Room

Meeting 
Room

Office

32
m

Concrete 
Shielding

In Vivo User
Station

1272-pa1-wp2-prs-0010-v1.0
2

Rack Room 4



FFA Injection Line & Ring Magnet Yoke 
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Extraction kicker 
magnet

Extraction septum 
magnet

Injection septum 
magnet

Injection kicker 
magnet

Ring Magnet

Preliminary LhARA FFA magnet specification:

lattice : spiral scaling singlet,
N: 10,
ksi: 48.7 degree,
R0: 3.477m,
Rmax: 3.53m,
Rmin: 2.88m,
Gap: 9.5cm.

RF MA Cavity

RF MA Cavity

Injection Line
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FFA Magnet

Field clamp 
plates

Water cooling 
manifold

Steel yoke

18 Trim coils (2  layers)

Main coilElectrical power 
cables

Trim coils only shown 
on lower pole
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2710mm

Weight 22 t

Pole



Plastic water pipes

Electrical cable 
connections

Water fittings



Trim Coils

Single trim coil wound with 10mm 
conductor with Ø6mm hole

Single trim coil wound with 10mm 
conductor with Ø6mm hole

9 coils in each layer

Braze connector blocks for water 
and electrical connections

Braze connector blocks for water 
and electrical connections

9 coils in each layer 9 coils in each layer
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Ring Vacuum Chamber – Stainless Steel
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8mm wall thickness
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Upper pole

Lower pole

Trim coil layer 1
Trim coil layer 2
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Pole region

Stengthening ribs



Ring Vacuum Chamber – Finite Element Analyses by Mitchell Kane

Pole region

Pole region



400mm

91
5m

m

FFA MA Cavity

5 cores 
25mm thick

RF Cavity and Diagnostics
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Injection Septum and Kicker Magnets

Injection 
septum 
magnet

Vacuum 
valve

Injection 
pipe Ø35mm

Injection septum 
magnet

200mm

35mm

30
0m

m130mm

Injection C shaped 
kicker magnet

53°

1272-pa1-meng-prs-0021 v1.0 FFA
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Extraction 
kicker magnet

Extraction 
septum magnet Bellows

Extraction septum magnet

200mm

35mm

30
0m

m130mm

Extraction C shaped 
kicker magnet

34.25°

Extraction pipe 1272-pa1-meng-prs-0021 v1.0 FFA 11

Injection Septum and Kicker Magnets



770mm

710mm
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Non Circular Bellows
30mm
5 bellows 
convolutions

136mm

Mewasa Bellows (Bespoke)
5 convolutions
10mm axial translation
0mm lateral translation
£70k tooling cost
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Spiral angle 53.9 degree

FFA Ring - spiral angle 53.9 degrees

Spiral angle 48.7 degree

Pole
Pole

Injection line requires 
change in angle

RF cavity size 
increase

Reduced space 
between magnets
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Injection Line

Injection line data 
supplied by Jaroslaw 
Pasternak and Will 
Shields

Image from Jaroslaw Pasternak

Engineering Model
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RF Cavity

RF Cavity

RF Cavity
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FFA Ring – space between magnets for insertion of devices (or bellows)
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1180mm

100 mm space 
available for 
insertion of 
diagnostics or 
other devices

Integral 
bellows

Integral bellows 
with vacuum 
chamber  

Maximum space available between magnets

900mm

Space available between magnets with smallest flange size

Red curves are 
representative of the 
field clamp plates



Questions
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