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Sources and LEBT

0.008 MeV/u H,*
0.008 MeV/u C*

|~ 0.5 mA (H;)
| ~ 0.2 mA (C*)
Two ECR sources

Continuous beam

LEBT Chopper
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LINAC system

217 MHz

RFQ
0.008-0.4 MeV/u H,*
0.008-0.4 MeV/u C**

IH
0.4-7 MeV/u H,*
0.4-7 MeV/u C**
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RFQ

lon entrance
217 MHz
Four-rod like type

Energy range = 8 — 400 keV/u
Electrode length =1.35 m,

Electrode voltage = 70 kV

RF power loss (pulse): about 100 kW
Low duty cycle: around 0.1%
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LINAC

HITRI
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3 Integrated magnetic triplet lenses

568 Accelerating gaps

Energy range 0.4-7 MeV/u
Tank length 3.77Tm
Inner tank height 0.34m
Inner tank width 0.26 m
Drift tube aperture dlam. 12 -16 mm
RF power loss (pulse) = 1MW
Averaged eff. volt. gain 5.3 MV/m
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Figure 2: Single particle orbits in AW/W, — A¢ phase
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Stripping foils

Positions: 10 3
Foil material: Carbon ’
Foilthickness: 100-200 pg/cm? JWWWW
Foil diameter: 15 mm
Beam diameter: Smm
Position accuracy: +0,5 mm
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MEBT

7 MeV p
7 MeV/u C®*

|~ 0.75 mA (p)
| ~0.12 mA (C®)

Stripping foil

Debuncher

Match betas
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Multi turn injection

Incoming beam The bumpe
Septum
bump colla
>
Closec
Bumper Bumper
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Synchrotron

7-250 MeV p
7-400 MeV/u C

S | |~0.1-5 mA (p)
| ~0.03-1.5 mA (C)

Multi turn injection

Slow extraction

Betatron core
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Betatron amplitude functions [m] versus distance [m]

Optics
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Treatment execution

v

v

Injection magnets

\4

Extracted beam
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Slow Extraction

Betatron core
Empty bucket channelling
Air core quadrupole

RF-KO

HITRI
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Pushes the beam
against the
resonance

AD =2.46 Wb

Magnetic screen
needed
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RFKO

Amplitude-momentum

RF-KO

Standard method

at CNAO
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selection

A
Amplitude

A
Amplitude

Aplp

A

Aplp

Being implemented
for multi energy
extraction
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Multi Energy Extraction
Saved
time

v

v

Injection magnets

v

Extracted beam
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HEBT — Treatment rooms

3 treatment rooms
4 beamlines
for treatment

bibes 548
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HEBT - XPR

4 configs
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Dose delivery
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Scanning Magnets
Horizontal

Tmax—~ 16 mrad

MNozzle and
Beam monitors

Isocenter
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X-ray Patient
Verification System
PVS
= 2 X-ray tubes {deployabl_glg.

« 2 flat panels (deployable)

Treatment room ¥~ 3D Real-time IR Optical Tracking )
oTS

» Real time reconstruction of spherical markers

* Sub-millimeter accuracy : pea}( 3D errors <0.5 mm
= 3D data flow @70 Hz

*» Supporting structure
rotation: £180°

Patient Positioning
System (PPS)
* Automatic couch or chair docking
= Absolute accuracy: = 0.3 mm
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XPR
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Thank you for your attention

“Physics is like sex: sure, it may give some practical results, but that's not why we do it. ”
R. Feynmann
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