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RESULTS

The total average (red line) and participants values
of () for fixed field size in the in-plane direction are
shown in Figure 1 (a) to 1 (c). Errors bars correspond
to +2%. For field sizes larger than 2 cm, the overall
average data variations were less than 1%. Table 2
shows the average (1 and variation for all
participants. Variation were less than 3.0%. The total
(red line) and participants average () for fixed field

size in the inplane direction are shown in Figure 2 (a) . L Ix TOTAL AVERAGE 1 Table 2. Average Qlj:lor fixed field sizein — f:fne of 1em andlzercentage varfxaliion forall parltiz;ipantim
to 2 (c). Errors bars correspond to +2%. For field sizes Average Qllin-piane Ml MM0'625 05732 3 ; ‘ e : O

INTRODUCTION

Commissioning of photon beams of some treatment planning systems (TPS) requires square and
rectangular scatter factors (Q2). Measuring ( for field sizes where one dimension is less than 4 cm can be
challenging. The 1 as defined in the TRS483 COP [1] and given in equation (1)
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where ijf“ is the detector reading for the clinical field (f;;in), Mél‘:x is the detector reading for the
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intermediate field ( fin ), Mgm“"is the detector reading for the reference field (f5r),
msr Figure 1{a)
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correction factor for ionization chamber (= 1) and kQ y 'Q_ tthe correction factor for the detector. For
clmn, < 1n.

rectangular fields the equivalent square field size (5S¢, ) is given by the geometric mean of the in-plane
(A) and cross-plane (B) dosimetric field widths (FWHM € 0.7 < A/B < 1.4). However, outside this
interval, a larger uncertainty is assumed and users may adopt different approximation methods.

larger than 2 cm, the overall average data variations
were less than 1%. Table 3 shows the average () and
variation for all participants. Variation were less than
3.2%.

For field sizes of 1 cm in both planes, a larger data

Figure 1. Total average and participants (1 for fixed field size in — plane
(a)lem, (b)2cm and (c)3em
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spread was found. This can been seen if we show
data belonging to the same detector. The Figure 3
shows the (1 for participants using the PTW 60019
microDiamond for fixed field size in the in-plane
direction (a) and cross-plane direction (b). The Figure
4 shows the (1 for participants using diodes for fixed
field size in the in-plane direction (a) and cross-plane
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d | rection ( b ) . p- P P 8x1 10x1 12x1 20x1 30x1
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Figure 2. Total average and participants (1 for fixed field size cross — plane
(a)1em, (b)2cm and (¢)3cm

METHOD

Five institutions with TrueBeam linacs and the Eclipse TPS (Varian) participated in this study. 0 were
measured at SSD=100 cm and depth=10 cm for the 6 MV x-ray beam. The detectors used were ion
chamber (3D PinPoint PTW 31016), diodes (PTW 60012, PTW 60017, IBA Razor, IBA SFD and Sun Nuclear
Edge) and microDiamond (PTW 60019). Square and rectangular fields sizes, defined by the primary jaws
ranging from 1x1 cm to 3x3 cm and smaller than 4x4 cm were measured. Six datasets corresponding to a
fixed field size in the in-plane (A) or cross-plane (B) direction (1x, 2x and 3x cm) and size variation on the
other axis (up to 40 cm) were studied. The TRS483 formalism was applied and users' strategies for G
equivalent field size determination were registered when conditions are outside the specified interval. 1 o b
Table 1 shows the participants characteristics. The 1 for each institution was obtained by an average o

value of all used detectors.

Table 1. Participants, Linac serial number, detectors used and strategies for Sy, determination outside TRS483 recommended interval
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Figure 3. Average and participants Q for fixed field size in — plane (@) and cross — plane(b) of 1cm with micreDiamond detector Figure 4. Average and participants Q for fixed field size in — plane (a) and cross — plane (b) of 1cm with diede detector
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CONCLUSIONS

This data set provides new users with valuable information for comparison with their own (2 values. Variation of {0 were less
than 3.2% in both directions and less than 1% for larger field sizes. Further work will include more institutions, additional
photon beam energies and a website app to upload (2 values and calculate variations based on participants’ average values.
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(*) ké‘j’"‘g’"tmicumted by an empirical formula combining the ef fect of each side separately
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