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scatter and attenuation

proton

copper tubing gantry
with cooling

liquid n {__,_,.brass foil

thermistor cables & Wy |
(to AC bridge)

—. - PT100 probes

heat
exchanger _— Lucite
.+ Styrofoam
glass vessel
and probes
~ - water
copper :
plate ~__Mmagnetic
stirrar

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee



- YT s
NPLE Med m

Primary standards - water calorimeters:
scatter and attenuation
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Primary standards - graphite calorimeters

Palmans et al 2004
Phys Med Biol 49:3737
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Primary standards - graphite calorimeters:
gap corrections (PhD Lauren Petrie, see
also presentaﬁon Francesco Romano)

Beam
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Primary standards - graphite calorimeters:
gap corrections (PhD Lauren Petrie, see
also presentation Francesco Romano)
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Primary standards - graphite calorimeters:
gap corrections (PhD Lauren Petrie, see

also presentation Francesco Romano)
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Primary standards - graphite calorimeters:
D, to D, conversion (PhD Ana Lourengo)

PTC Czech beam: water PTC Czech beam: graphite
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Lourengo et al 2016 Med Phys 43:4122 °
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Primary standards - graphite calorimeters:

D, to D, conversion (PhD Ana Lourengo)
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Dissemination - phantom materials:
water-equivalence (PhD Ana Lourenco)
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Lourengo et al 2017 Phys Med Biol 62:3883
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Dissemination - phantom materials:
water-equivalence (PhD Ana Lourenco)

Plastic #1 Plastlc #2
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Dissemination - phantom materials:
water-equivalence (PhD Ana Lourenco)

Plastic #1 Plastlc #2
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Dissemination - phantom materials:
nuclear interactions - MLFC experiment
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Dissemination - phantom materials:
nuclear interactions - MLFC experiment
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Dissemination - phantom materials:
nuclear interactions - MLFC experiment

120 g e b e
4 ] -
I |
= ] T [ :
o
2 ] ;' [
© 400+ A . Iy :
3 - , AYVAZS\TAY S Y - | Rinaldi / FLUKA
E 1N AV A !
(&) i 1\ l' (W [} ]
o 090 + ALY 10 ak
5 ] A4 A : :
= - AT T . Henkner /
_ ) ; [
g 0801 7% ; { SHIELD-HIT
| . 1 ! i
] A{ ¢ ' [
J ! i
0.70 1 I 1 : 1 1 1 : 1 1 1 : 1 1 1 : 1 1 I : 1 1 1 'l T : T T T

16
channel

111111111111111111111111111111111



e

NPLE Med
Clinical reference dosimetry using IC

TAEA TRS-398:

Dy, = MgNp w,0,k0,0,

Calculated beam quality correction factor:
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Clinical reference dosimetry using IC:
water-to-air stopping power ratios
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Clinical reference dosimetry using IC:
water-to-air stopping power ratios
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Clinical reference dosimetry using IC:
displacement correction factors

Mobit et al. 2000 Med. Phys. 27:2780-2787
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secondar'y electron perturbation factors
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Clinical reference dosimetry using IC:

ko0, factors
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Clinical reference dosimetry using IC:

ko0, factors
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Clinical reference dosimetry using IC:

Fano test for protons
PENH
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Clinical reference dosimetry using IC:
Fano test for protons - FLUKA
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Figure 6.1: (a) Simulation geometry of the Fano cavity test. (b) Dimensions of the cahmber consi 8572
in this study. Adapted from Poon et al. [89] and Sterpin et al. [81]. BT
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Verification of dosimetry chain using
independent dosimeters: alanine (similar
for' mos1' SO|ld detector's)
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Verification of dosimetry chain using
independent dosimeters: alanine
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Fig. 1. Drawings of the phantom design in axial and sagittal view are given in (a) and (b). Red lines inside the phantom represent the target volume and the arrows outside in
(b) show the beam direction. A Farmer chamber indicates here the additional plate which can be placed in the centre of the phantom (instead of plate B holding 5 alanine
detectors).

Ableitinger et al 2013 Radiother Oncol 108:99 / FLUKA
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Verification of dosimetry chain using
independent dosimeters: alanine

| B |

V 4
i \ |
Va « ‘ \ | L A
# bl Carbon ions SOBP / FLUKA
/7 Results of dose measurements in a carbon ion beam with 20 alanine dosimeters and with a Farmer chamber. The different conversion factors for each alanine pellet (A1-D5) and
their overall mean dose are listed explicitly.
Dosimeter TPS TPS corrected Dy gy [GY] Relative o By ol P P Dy, (GY) Deviation (%)
i ’ g . e~ Pl 5 /P -
for daily output effectiveness
20 em Al 10,01 9.89 7.42 0747 0970 1.016 9.80 09
A2 10.05 9.93 7.41 0748 0970 1.6 9.76 1.6
,'~ A3 10.05 9.93 7.30 0744 0970 1.016 9.67 2.6
Ad 10.00 9.88 7.35 0745 0970 1.016 9.73 1.4
A5 9.04 9.82 7.36 0748 0970 1.016 9.69 1.2
B1 10.01 9.89 827 0840 0970 1.7 9.73 1.6
B2 10.02 9.90 822 0839 0970 1.7 9.67 23
B3 10.01 9.89 823 0.840 0970 1.7 9.67 2.2
B4 10,00 09.88 824 0.840 0970 1.7 9.68 2.0
A BS 9.97 9.85 8.28 0839 0970 1.7 9.73 1.1
C1 10.05 9.93 8.55 0876 0970 1.018 9.63 3.0
c2 10.04 9.92 8.56 0877 0970 1.018 9.64 2.8
c3 10.03 9.91 8.40 0877 0970 1.018 9.46 4.5
= === c4 10.04 9.92 8.62 0878 X 1.018 9.69 22
| C5 10.06 9.93 8.60 0877 ) 1.018 9.68 25
D1 10.02 9.90 8.59 0900 ) 1.018 0.43 47
D2 10.02 9.90 8.86 0800 X 1.018 9.72 1.7
D3 10.01 9.89 9.00 1.01 9.90 01
D4 9.99 9.87 8.79 1.018 9.67 1.9
Fig. 1. Drawings of the phantom desigr D5 10.05 993 8.76 1.018 9.63 29
(b) show the beam direction. A Farmer Mean dose 10.02 9.89 - - 9.68 22
detectors). Std. dev. 0.03 0.03 - - 0.10 1.1
Farmer chamber 10.00 9.88 9.78

Ableitinger et al 2013 Radiother Oncol 108799 /7 FLUKA
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