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Collimator for transverse
shape.

Use of several entry ports.




Proton passive beam spreading
delivery (full volume)

Bragg peak to tailor distal
edge.

Collimator for transverse
shape.

Use of 2 or 3 entry ports.

Bolus:

Low Z material
(plexiglass) for energy loss
not scattering. Has to be
machined for each case.




Proton passive beam spreading

Bragg peak to tailor distal edge.

Collimator adapted to transverse shape of each
slice.

1, or perhaps 2 entry ports.
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Synchrotron Based Proton Therapy System

® Injector : LINAC or Electrostatic Accelerator

@ Synchrotron : Acceleration and Extraction
® High Energy Beam Transport
® Irradiation System

Beam

Transport s ST ' Synchrotron:
' & RF Cavity

Bending and
Quad. Mag.

Irradiation
System: ,
(Rotating = Injector:
Gantry ) _ _ LNAC

May 18, 2007 PTCOG Educational WS



Hitachi Synchrotron

e 7 Mev horizontal
multi-turn injection

e 70 — 250 MeV
extraction energy

* 0.4 MeV resolution
e 2 —6.7 sec/cycle

* 0.5 - 5 sec/spill

e > 8 x 109 p/pulse

« 20 nC/p - 2 Gy/min

e pulse to pulse energy
change
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Carbon 400 MeV/n
Bp=6.347 Tm
Total weight 630 tons
Heidelberg, Germany
synchrotron
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Passive scattering system  Wobbling system
*Tsukuba * Wakasa Bay
* MDACC * Hyogo ( Proton and Carbon )
* NIRS (Carbon)

—!— 1st. scatterer ""’

FiR

2nd. scatterer

collimator

Wobbling Magnets

.F‘_l;'. Scatterer

mmm collimator ...
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