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Abstract

Beam quality is changed about magnetic field of bending magnet. Evaluation of beam quality using
PDD (Percentage Depth Dose) at 10cm depth at recommendation of AAPM(America Academy of Pain
Medicine). However this evaluation shows fragmentary element. Therefore this study is applied to three
value, 10cm divided by 5cm depth PDD, 20cm divided by 10cm depth PDD, 30cm divided by 20cm
depth PDD, at change the magnetic field. PDD is measured at magnetic field changed *=1%, 2% at
6MV (Mega Voltage), 10MV photon. The plan technique is 3 portal plan using Core—Plan at human
pelvic phantom. Conventional and presented methods are compared at maximum and minimum dose. The
presented method increased discernment of relieve the unequal distribution and energy area than
conventional method. Henceforth, application of presented method will be considered. Development of
energy measurement method and detector miniaturization will be needed about continuous study.
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[Figure 1] PDDig of percentage depth dose
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[Figure 2] Outline of beam quality on the
changing magnetic field at bending magnet
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[Figure 3] PDD of 6MV photon
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[Figure 4] PDD of 10MV photon
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[Figure 5] Treatment plannlng of 6MV photon at
standard magnetic field

[Figure 6] Treatment plannlng of 6MV photon at
2% decreased magnetic field

[Figure 7] Treatment plannlng of 6MV photon at
1% decreased magnetic field
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[Figure 8] Treatment planning of 6MV photon at
1% increased magnetic field
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<Table 1> Dose error of 6MV Photon

Prostate Bladder Anus

Dmax Dmin Dmax Dmin Dmax Dmin
—-2% 1046 919 1087 7.9 954 163
-1% 103.6 93.7 1065 7.4 970 159
0% 1023 958 1041 70 982 155

+1% 96.8 972 1027 7.0 99.2 152
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+2% 900 99.6 101.0 6.8 999 151

<Table 2> Dose error of 10MV Photon

Prostate

Bladder

Anus

Dmax Dmin

Dmax Dmin Dmax Dmin

-2% 104.9 91.7 104.8 7.3 100.2 20.7
% -1% 103.7 92.2 1039 7.0 989 204
=i
% 0% 102.2 949 103.3 6.6 97.3 20.3
=)
% +1% 96.2 97.4 100.9 6.5 95.9 20.0
+2% 91.1 981 99.2 6.4 945 19.2
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<Table 3> Beam qualility index of 6MV Photon

Existing Improvement

PDDiy  PDD’iy  PDD'%  PDD™y

—2%  0.6559 1.2717 1.7553  2.0896

&ZJ -1%  0.6607 1.2808 1.7484  2.0809

é- 0% 0.6665 1.2941 1.7410  2.0746
o

g +1%  0.6613 1.2914 1.7500  2.1002

+2%  0.6532 1.2875 1.7553  2.1115

<Table 4> Beam quaility index of 10MV Photon

Existing Improvement
PDDyy  PDD’jy  PDD'  PDD™y
2%  0.7273 1.2208 1.6029 1.5606
§ -1% 0.7309 1.2286 1.5962 1.5557
;E’- 0% 0.7377 1.2460 1.5883 1.5510
o]
g +1%  0.7323 1.2438 1.6009 1.5717
+2%  0.7236 1.2410 1.5997 1.5802
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<Table 5> Comparison of 6MV Photon

Index Rate
Error Existing Improvement
Rate
PDDyy  PDD°y  PDD'%p  PDD%%
2% 12.9 1.6 1.7 -0.8 -0.7
-1% 5.7 0.9 1.0 —0.4 -0.3
+1% 5.4 0.8 0.2 -0.5 -1.2
+2% —12.0 2.0 0.5 -0.8 -1.8

<Table 6> Comparison of 10MV Photon

Index Rate
Error Existing Improvement
Rate
PDDiy  PDD’y PDDY%  PDD®y
2% 10.6 1.4 2.0 -0.9 -0.6
-1% 6.1 0.9 1.4 -0.5 -0.3
+1% —5.9 0.7 0.2 -0.8 -1.3
+2% —10.9 1.9 0.4 -0.7 -1.9
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