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Figure 1. Surface dose of 7 and 9 MeV

electron beams.

Table 1. Comparison of somé ranges of doses of 7 and 9 MeV
electron beams by gap.
Nominal | Gap | Doges | dmax | dss | dso Eo Ry Ew
energy |(cm)| (%) | (cm) | (cm) | {cm) {(MeV)| (cm) | (MeV)
0 (83 139 | 211 | 272 | 6338 | 342 | 7021
T™eV 5 1831} 141 | 213 | 273 | 6.361 | 3.44 | 7.061
10 | 819 | 143 | 214 | 273 | 6361 | 3.44 | 7.061
0 | 8081 210 | 287 | 354 | 8.248 | 4.38 | 8940
IMeV 5 1794 | 208 | 288 | 355 | 8272 | 437 | 8920
10 | 787 | 210 | 289 | 356 | 8295 | 438 [ 8940
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Figure 2. Percent depth dose of 7 MeV
electron reduced from 9 MeV by 1 cm
acrylic plate for three different gap.
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Figure 4. Dose profile of 7 MeV for 0, 5 and
10 c¢cm gap.
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Figure 3. Percent depth dose of 9 MeV
electron beam for three different gap.
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Figure 5. Dose profile of 9 MeV electrons for
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Figure 7. Penumbra width of electron beams.
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Table 2. Comparison of dose profiles of 7 and 9 MeV electron beams by gap.

7 MeV 9 MeV

Gap .Sca{l Flatness | enumbra | Actual Flatness | Penumbra | Actual
(cm) | direction %) width |field size (%) width |field size

(cm) (cm) (cm) (cm)

0 Inplane 49 1.53 10.75 15 1.15 10.33

Crossplane 46 1.50 10.75 14 112 10.31

5 Inplane 7.0 2.29 1181 24 1.36 10.88

Crossplane 7.2 2.31 11.80 2.1 1.33 10.88

10 Inplane 104 3.02 12.86 3.8 1.64 11.46

Crossplane| 10.3 3.03 12.83 3.3 1.62 11.46
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Figure 8. Actual field size of 7 and 9 MeV
electron beams by gap.
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Effect of an Acrylic Plate and SSD on Dose Profile and
Depth Dose Distribution of 9 MeV Electron Beams

Wee-Saing Kang, Ph.D.

Dept. of Therapeutic Radiology, College of Medicine, Seoul National University,
28 Yeongeon-dong, Chongno-gu, Seoul 110-744, Korea

The aims are to evaluate the effects of an 1.0 c¢m acrylic plate and SSD on the dose profile
and depth dose distribution of 9 MeV electron beam and to analyse adequacy for using an
acrylic plate to reduce energy of electron beams. An acrylic plate of 1.0 c¢m thickness was
used to reduce energy of 9 MeV electron beam to 7 MeV. The plate was put on an electron
applicator at 654 cm distance from x-ray target. The size of the applicator was 10X10cm at
100 cm SSD. For 100cm, 105cm and 110cm SSD, depth dose on beam axis and dose profiles at
dmax On two principal axes were measured using a 3D water phantom. From depth dose
distributions, dmax, dss, dso and Rp, surface dose, and mean energy and peak energy at surface
were compared. From dose profiles flatness, penumbra width and actual field size were
compared. For comparison, 9 MeV electron beams were measured. Surface dose of 7 MeV
electron beams was changed from 85.5% to 82.2% increasing SSD from 100 c¢m to 110 cm, and
except for dose buildup region, depth dose distributions were independent of SSD. Flatness of
7 MeV ranged from 4.7% to 10.4% increasing SSD, comparing 1.4% to 35% for 9 MeV.
Penumbra width of 7 MeV ranged from 152 c¢cm to 3.03 cm, comparing 1.14 c¢m to 1.63 cm for
9 MeV. Actual field size increased from 10.75 cm to 12.85 cm with SSD, comparing 10.32 cm
to 11.46 cm for 9 MeV. Virtual SSD’s of 7 and 9 MeV were respectively 49.8 cm and 88.5cm.
In using energy reducer in electron therapy, depth dose distribution were independent of SSD
except for buildup region as well as open field In case of using energy reducer, increasing
SSD made flatness to detericrate more severely, penumbra width more wide, field size to
increase more rapidly and virtual SSD more short comparing with original electron beam. In

conclusion, it is desirable to use no energy reducer for electron beam, especially for long SSD.

Keyword: energy reducer, dose profile, depth dose distribution
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