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What iscarBeam Delivery?

A Start with amccelerator beam

A Convert theaw accelerator beam tocdinical treatment beam
I What are the parameters needed for a clinical beam?

A Spread out the bean{5d) on the target according to prescrlptlon (Conformal)
A Deliver the prescribedosein each of the 5 dimensions These are

I What are the associated accelerator beam parameters? || connected!
A See Below, but not Usually discussBeé:am timing Emittance

I Direct the treatment beam to the Targeda@sired orientatioﬁ(part of 5d)
A Monitor the parameters of the treatment beam.

il LRSI

O Beam Energy 0 Beam Range

0 Beam Size 0 Dose Distribution
o Beam Shape 0 Dose Distribution
o Beam Current 0 Dose Rate

o Beam Timing o0 Many effects
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The ldeal Depth Dose Distribution
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Beam for Beam you can always do a better job with Particles
(except at the Surface).




What ils Soaatianng Proton BeamPharmeteters

A Tranverse
I Scatterers
I Single Scattering
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Figure 1: Spread out

Penstration depth in water [cm]

Bragg peak from & beam pulses.
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I Double Scattering

A Longitudinal
I Range Modulator
I Ridge Filter

First
Scalteres

Isocenter

Errors for the most part
average out, or are easily
detectable.



General Description of Scanning

General Description of ScanningPictorially, figure 1 describes the scanning process.

A beam at position A, at coordinaXg, is characterized by its currénta n d
deposits a dose, at location A. After that dose is deposited at location A, taking atjjntee beam is
moved to location B. The time it takes to move from location A to locatiort 8 .isThe beam current
during that movement is,;.  The velocity that the beam moves from position A to B is= (Xg-X,)/tsg.
and the current change between A and &8/dt = (I ;-1 ,)/t,5. In this way we have defined all the terms
that are necessary in the delivery of beam scanning.

. : H o .
19789: Spot Scanning MIRS - 30 Patients |

i Range Modulator (Fast) + Lateral 2d Spot

1992 ish: B&W Scanning &NL

mid 199006s: ®8plot Sc

mid 199006s GSIScanni
2008: Scanning av1DA (with Hitachi)
2008: Scanning at MGH (with IBA)
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ScaniitizdProton BeminPrarmeeters
Dose i e B [oiaibinidion
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Scanning Beam Parameters:
What is the SpecBeam Sigmar Beam Edge

A When is asmaller beam sizeeeded ??7?

One of
them.

I when absolutely necessary to pass BETWEEN two
critical structures on Surface. (What is the percentage

of these cases?) Then one needs smsilima

= ’ A Use Is &Sharp edgeeeded??
:

penetration less than 5cm (MCS).

A How to achieve sharp edge?
Small sigma

To minimize penumbra on Surface. For cases of

Use the Distal Edg

Modified MLC Y.

{

B

ANOTHER WAY ol
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Tolerance:10% variation in sigme> 2% VARIATION IN DOSE !
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Beam Sigma or Penumbra ?

0 20 40 &0
Dose (CGE)  Trofimov

Therefore, if we have
5mm spacing, we need a : e
sigma of 6mm \

(FWHM=12mm) N
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Penumbra Optimizatio

A Cube of 1%0%))(12(50%) Xx10 cm

A Planned with ASTROID

i Penumbra Optimization (ala Pedroni et. al.
PSl/Berkeley) Non uniform intensity profile

vvvvvvv

: : 1.2 ,
I This results in a balance between penumbra} Gauss width: o = 10
and overall uniformity. (There will be ears¢-

I TPS provides the map which must be
compared with the measurement
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