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HOPIBHAHHSA JO030BUX PO3IOALIIB, BUMIPAHUX PI3BHUMU JETEKTOPAMMAX
YV BEJIMKUX TA MAJIUX PATIAIIIAHAX MOJISAX

JocmimkeHHs TOpiBHIOE 1030B1 po3moniumy y Bemukux (10 cm x 10 ecm) Ta mMammx (1 cM x 1 cM) pamiamifHuX TOJSIX,
MOPIBHIOIOYM PO3PAXYHKOBI Ta BUMIPSIHI JIaHi 3a JOMOMOTOKO JIBOX pi3HHX JeTekropiB. OcoOnmBa yBara MpHIUTIETHCS
BIUIMBY OKITIO3il JDKepena B MajWX IOJISX Ta SBUIY HAKJIAJCHHS MIBTIHEH, SK Mepemn0avyaroTh TEOpeTHYHI MoAem. Mai
pamiamiiiHi O, IO MArOTh BeNMKE 3HAYCHHS B KIIHIYHIA pamiamifiHid Teparii, CTBOPIOIOTH OCOOJIMBI TpPYTHOIII B
JO3UMeTpil gepes 1i eekT. Pe3ypTaTa MiIKpecoTh PO301KHOCTI MK BETMKIMH Ta MaJMMH ITOJSIMH, aKIICHTYIOUH Ha
Ba)XJIMBOCTI TOYHUX BUMIpPIOBaHb Ta 0OMEXECHHSIX CyJaCHHUX JO3MMETPHYHNX METOAWK Y 3aCTOCYBAHHI O MAJIUX TIOJIIB.

Kniouosi crnosa: mpoMeHeBa Tepartisi, KOHTPOJIb SKOCTi, JETEKTOPH, PaliOXpOMHA IUTiBKA, JIHIMHAN TPUCKOPIOBAY,
CUCTeMa IJIaHyBaHHS JIKyBaHHS, PO3IIOALT TO3H.
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COMPARISON OF DOSE DISTRIBUTIONS MEASURED WITH DIFFERENT DETECTORS
IN LARGE AND SMALL RADIATION FIELDS

The study investigates the dose distributions in large (10 cm x 10 cm) and small (1 cm x 1 cm) radiation fields,
comparing calculated and measured data using two detectors. Special attention is given to the impact of source
occlusion in small fields and the phenomenon of penumbra overlap, as predicted by theoretical models. Small radiation
fields, crucial in clinical radiation therapy, present unique challenges in dosimetry due to these effects. The results
highlight the discrepancies between large and small fields, emphasizing the importance of precise measurement and the
limitations of current dosimetric equipment in small-field applications.

Keywords: radiation therapy, quality assurance, detectors, radiochromic film, linear accelerator, treatment planning
system, dose distribution.

REFERENCES

1. Dosimetry of Small Static Fields Used in External Beam Radiotherapy. Technical Reports Series No. 483 (Vienna,
IAEA, 2017) 228 p.

2. 1.J. Das, G.X. Ding, A. Ahnesjo6. Small fields: Nonequilibrium radiation dosimetry. Med. Phys. 35 (2008) 206.

3. A. Megahed et al. Problems affecting accurate dose measurement in small-field for linear accelerator. Asian Pac. J.
Cancer Prev. 24 (2023) 2757.

4. G. Neue et al. PantherPix hybrid pixel y-ray detector for radio-therapeutic applications. J. Instrum. 13 (2018)
C02036.

5. V. Pugatch et al. Metal micro-detector TimePix imaging synchrotron radiation beams at the ESRF Bio-Medical
Beamline ID17. Nucl. Instrum. Methods A 682 (2012) 8.

6. B. Henrich et al. PILATUS: A single photon counting pixel detector for X-ray applications. Nucl. Instrum.
Methods A 607 (2009) 247.

7.  M.M. Habib et al. Dosimetric investigation of small fields in radiotherapy measurements using Monte Carlo
simulations, CC04 ionization chamber, and razor diode. Phys. Eng. Sci. Med. 48 (2025) 813.

8. L. Hoffmann et al. Validation of the Acuros XB dose calculation algorithm versus Monte Carlo for clinical
treatment plans. Med. Phys. 45 (2018) 39009.

9. M. Fuss et al. Dosimetric characterization of GafChromic EBT film and its implication on film dosimetry quality
assurance. Phys. Med. Biol. 52 (2007) 4211.

10. K.N. Kielar et al. Verification of dosimetric accuracy on the TrueBeam STx: Rounded leaf effect of the high
definition MLC. Med. Phys. 39 (2012) 6360.

11. M. Yewondwossen, J. Meng. Commissioning brachytherapy TPS using a 2D-array of ion chambers. J. Phys.:
Conf. Ser. 250 (2010) 012054.

Hamiitna / Received 03.07.2025


https://ror.org/02aaqv166
mailto:lyalkagb@gmail.com
https://ror.org/02aaqv166
mailto:lyalkagb@gmail.com
https://www-pub.iaea.org/MTCD/Publications/PDF/D483_web.pdf
https://www-pub.iaea.org/MTCD/Publications/PDF/D483_web.pdf
https://doi.org/10.1118/1.2815356
https://doi.org/10.31557/APJCP.2023.24.8.2757
https://doi.org/10.31557/APJCP.2023.24.8.2757
https://doi.org/10.1088/1748-0221/13/02/C02036
https://doi.org/10.1088/1748-0221/13/02/C02036
https://doi.org/10.1016/j.nima.2012.03.049
https://doi.org/10.1016/j.nima.2012.03.049
https://doi.org/10.1016/j.nima.2012.03.049
https://doi.org/10.1007/s13246-025-01546-w
https://doi.org/10.1002/mp.13053
https://doi.org/10.1088/0031-9155/52/14/013
https://doi.org/10.1118/1.4752444
https://doi.org/10.1088/1742-6596/250/1/012054
https://doi.org/10.1088/1742-6596/250/1/012054

