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Introduction Results

* Achieving accurate small-field dosimetry on MR-linacs is PDDs and Profiles

o

-

Q

N
|

challenging due to magnetic-field-induced dose perturbations 12, — . P ———r —
and limited availability of MR-compatible detectors[1,2]. L bl 1 - x1cm” PO
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fleld depends strongly on detector design. E’oe 2 Eoe w2 o 0.9 _: —microDiamond
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Detectors profiles for 1x1 cm? square fields on the Elekta Unity 1.5 T MR-linac. 055 _
 PDDs agreed across all three detectors beyond d, ... within 1.0% 0.5
Exradin W2 Plastic scintillator 0.790 (SunSILICON vs. W2) and 1.9% (SunSILICON vs. microDiamond) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
microDiamond (60019) Synthetic diamond 0.004 across all fields. Depth (cm)
SunsILICON 1048 Unshiclded Si diode 0053 * Profile FWHM agreed within 0.5 mm across detectors Figure 3. Percent depth dose curves for 1x1 cm? square fields on the

Elekta Unity 1.5T MR-linac. Each PDD is normalized to unity at the

 PDDs and Profiles were only acquired on the Elekta Unit
s and Proflles were y acq y depth of maximum dose for that detector and field.

Platforms

Elekta Unity 1.5 T MR-Linac

« PTW BeamScan MR 3D tank;
measurements at 10 cm depth, gantry 0°

 Fields: 0.5x0.5 to 10x10 cm?
normalized to 10x10 cm?

* Crossline profiles used to convert CAX

Output Factors

1.000 + [  Elekta Unity

Table 1. Output factors for microDiamond, SunSILICON, and Exradin W2
for square fields normalized to the largest field measured on each
platform. Square fields normalized to the largest field measured on each
platform.  Published  TRS-483  field-output  correction  factors
(microDiamond) and TRS-483 framework-based correction factors
(SunSILICON) were applied to convert uncorrected peak response ratios
—~—W2 to corrected peak output factors.
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applied to the SunSILICON [3]. MRIdian setup.

Conclusion

This work is the first evaluation of the SunSILICON unshielded diode in MR-linac environments, spanning 1.5 T and 0.35 T platforms.
* All detector agreements fall within the expanded measurement uncertainty (k = 2) of 3.4% (Unity) and 3.6% (MRIdian).

» After TRS-483 corrections [4,5], SunSILICON output factors agreed with the W2 and microDiamond within 1.5% for fields 21x1 cm? on both systems, with differences increasing at 0.5x0.5 cm? on the Unity.
» Residual disagreement at the smallest field is consistent with magnetic-field effects not captured by conventional-linac corrections and with sub-mm positioning sensitivity a 0.15 mm W2 peak realignment

reduced the 0.5x0.5 cm? difference to 1.4%.
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