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Beam scanning performance verification of domestic NT-AD200 three-dimensional water tank
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Abstract: Objective To comprehensively understand the beam scanning accuracy and performance of domestic NT-AD200 three-
dimensional water tank (National Institute of Measurement and Testing Technology of China). Methods Blue Phantom 2 three-
dimensional water tank (IBA Dosimetry GmbH) was used as reference. The 6 MV photon dosimetry data of TrueBeam medical
linear accelerator (Varian Medical Systems, Inc.) were separately collected with NT-AD200 three-dimensional water tank and
Blue Phantom 2 three-dimensional water tank. The percent depth dose (PDD) curves with source-to-surface distance of 100 cm
and different field sizes were obtained, and off-axis ration (OAR) curves of different depths under the same field conditions were
measured. Results NT-AD200 was inferior to imported equipment in terms of mechanical control and ease of use. For beam
scanning performance, based on the baseline of BluePhantom 2, the mean dose deviation outside the PDD built-up area was less
than 1%, and the standard deviation was less than 0.3%. The maximum dose deviation in the built-up area appeared in the
irradiation field of (3%3) ecm’, which was -5.23%+7.41%. The average deviation of the OAR curve within 80% of the field size
was less than 1%, and the standard deviation was less than 0.3%. The mean dose deviation within 80%-120% of the field size
(penumbra area) was less than 1%, but the standard deviation was 0.51-1.31%. The OAR of NT-AD200 water tank was about
1% larger than that of Blue Phantom 2 water tank at the outside of 120% of the field size. Conclusion The dosimetric data collected
with NT-AD200 three-dimensional water tank and Blue Phantom 2 three-dimensional water tank have a good agreement, and
the beam scanning performance of domestic NT-AD200 3D water tank is close to that of imported equipment.
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Tab.1 Parameters of the water tank and its accessories

Manufacturer

Parameter National Institute of Measurement and IBA

Testing Technology of China
Model NT-AD200 Blue Phantom 2
Effective scan size (lengthxwidthxhigh) About 400 mmx400 mm*400 mm 478 mmx478 mm»410 mm
Positioning accuracy +0.5 mm +0.1 mm
Repeatability +0.5 mm +0.1 mm
Control unit NT-AD202F dose scanner CcCcu

Reference probe
Field probe
Field probe sensitive volume

Control and analysis software

PIN semiconductor probe

Waterproof finger ionization chamber

NT-AD beam analysis system

CC13 finger ionization chamber
CC13 finger ionization chamber
0.15 cc 0.13 cc
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Fig.1 Percent depth dose (PDD) curves of (10x10) cm’ field in two tanks and their differences
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Tab.2 PDD differences between two tanks in built—up area or

outside built—up area (Mean+SD)

P Differences in built-up  Differences outside the
ield size/cm

area /% built-up area/%
3x3 -5.23+7.41 0.30+£0.14
10x10 -2.38+4.63 0.61+0.27
30x30 -2.47+3.71 0.67+£0.22
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Tab.3 Statistics of OAR differences between two tanks in different areas of different field sizes and depths (Mean+SD)

) ) Difference within 80% of the
Field size/em’®  Depth/mm

Difference within 80%-120%  Difference outside 120% of

field size/% of the field size/% the field size/%
3x3 J(. 0.09+0.25 0.1140.51 0.90+0.19
50 0.29+0.22 0.69+0.63 1.09+£0.24
100 0.15+0.17 0.91+0.53 1.49+0.19
10x10 . 0.01+0.08 -0.16+0.87 0.98+0.05
50 0.16+0.10 -0.13+0.78 1.05+0.06
100 -0.12+0.10 -0.27+0.41 1.29+0.12
30%30 s -0.07+0.09 0.96+1.31 0.89+0.07
50 -0.06+0.12 0.79+1.03 0.82+0.06
100 0.03+0.11 0.95+1.14 1.1240.06
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