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Unlike X-rays, 00—
charged particles \\\ 1800 MoV carbon ions.

stop! | 80 /\\ A
Electrons, being 3 o0 ™ N e
lighter, scatter f \\ B ¥
and spread out. = % : = <
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Protons deposit 20- v \-\>
mOSt dose at the 20 MeV electrons carbon fragmentationg:
end of their path: 2 2 5 7 = 30
the Bragg Peak_ depth in water equivalent (cm)

This property is both the advantage and the
disadvantage of proton therapy.

Protons stop, but you need to know where...
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NHS England PBT Service

* New national service on two

sites:
— Manchester — 3 treatment rooms %i? a
— London — 4 treatment rooms < 3
* Pencil beam scanning only: 70— § "‘»7 ;
245 MeV. ’ / , s

« Full 360° rotating gantries.

« Clatterbridge Cancer Centre
(Wirral) treats eye tumours with
60 MeV protons.

¥,

.

The Christie m

NHS Foundation Trust

« Joint Equipment Procurement.

« Christie started building July
2015:

— First patient treated December 2018.

’ Bgé_eHmetg:jtgg 1b5U|Id|ng The Clatterbridge Crﬁ?ﬁ:dgg:‘gi m

— First patient to be treated summer 2020.
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New facility will be  ucLH cruciform Building ~ UCL
on existing UCLH
site, next to
Tottenham Court
Road.

Linked to UCLH
via walkways to
allow easy patient
transfer.

Due to open 2020
(2 years after The
Christie).

Varian cyclotron
and 4 360°

: Paramount New proton Jeremy Bentham
gantrles. Court therapy site (Deceased)
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https://www.uclh.nhs.uk/News/Pages/Channel4newsshowcaseourprotonbeamtherapycentre.aspx

UCLH PBT: Latest News fmuci"_
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https://www.uclh.nhs.uk/News/Pages/Channel4newsshowcaseourprotonbeamtherapycentre.aspx
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Segmented Calorimeter
L]

Protons —— I

é B

Segment block into slices and read out light from each slice
individually.

Integrate signal from many protons: very large output from 1079/s.
Minimum slice width will depend on manufacture: aiming for < 3 mm.
Use simple, stable light detection: photodiodes/pixel sensors.
Resolution set by slice width and variation in scintillator light output.

Light enough to be nozzle-mounted: measurements from multiple
gantry angles.
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Prototype Detector

CMOS Sensor Fibre Optic Plate

- = 15cm - >

CMOS Sensor with X
Fibre Optic Plate (hidden) [

== vy

12 cm S >

Scintillator‘ Sheets
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Reconstructed Range: 106.2 MeV .
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HIT PMMA Phantom Setup &

~21.9cm
CMOS
>em Range telescope
~10cm "
PMMA phantom
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HIT PMMA Phantom Setup &
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HIT PMMA Phantom Setup &
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PMMA Phantom: Results
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PMMA Phantom: Results
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PMMA Phantom: Results
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PMMA Phantom: Results
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PMMA Phantom: Results
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Thank You 4
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