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" A Study on the dose distribution and the accuracy of the
system for small fields of high energy x-rays
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{J@! 1) Schematic drawing of the test for coincidence of gantry, collimater

and turntable rotation axis using the front pointer {(homemade),

Room No, Displacement (Max. )
Gantry Collimator Turntable
angle axis axis axis
(° 7360° ) (om) (mm) (mm)
Room 1 1 1.8 0.5 0.0
Room 2 1 1.2 0.8 1.5

{&Z 1) Maximum displacement from the isocenter for three rotation axis

{gantry, collimator, turntable),
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{18! 3) The auxiliary collimator by low melting alloy.

Diameter lem, 2em and 3cm at SSD=100cm, {dimention =mm)

(1) oA ¢t44 B monitoring system2] oFAA
oidx] eFdA = monitoring system®] HPEAL BE X-A oluiAlol thsted 24A17HEt +
1%1 e A5 Ho HFEE AEigith
(2) A A
Habi el AAE vehlle Y E9E o] 10mel gk 20emd] AFH7E AL-EAAE
(SSD) 100cmoll A 7]&FAtokel 10 X 10cniol] ] 3te] 6MV, 10MV T 21MV Z}Z}ol| A A gn]7} 0,58,
0.62 & 0.6602 Uerton(¥ 2), PAo]l AAE Uehlle T P wWwied 449 J
U] thdted E5A 12mm, 13.7mm 2 13.6mnZ SH A (E 3)

Energy " D20 / Dio
6MV 0.58
10MV 0.62
21MV 0.66

{8 2) Ratio of dose at 20cm depth in water to that at 10cm depth for
a 10X 10cm field of Microtron at 100cm SSD.



Material Energy

6MV 10MV 21MV

HVL  TVL HVL TVL HVL TVL

Water 14.8 - 18.3 - 22,2 -
Low melting alloy 1.5 5.1 1.6 5.6 1.6 5.4
Lead 1.2 4.3 1.4 4.6 1.4 4.5

Dimension=cnm

{Z 3)> Half-value layers and tenth-value layers of the Microtron photon beam for a 3X5cm at 180cm SSD.

(3) &2ZAtol 7] 2 penumbra=t7] (80%20% F7kA] o] Az
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Collimator Size(Cm)

(8! 4> Penumbra for static beams of various energies and field sizes



Energy Field Size(SSD=100cm)

(MV} 10 X10cm? Dia. 3cm Dia. 2cm Dia. lcm
6 4.5 2.5 2.5 2.0
10 5.5 3.1 2.7 2.3
21 6.5 3.1 3.0 2.3

All data is average(dimension=mm).
(& 4) Penumbra for stationary beam of various energes and field diameters,

(4) WA X

O6MV, 10MV, 21MV Z}zHe] ojufz] 2 zAafob =710 t3ld SSD 100cmoijA] Zo]—Aer Wy
(F 5,6, 7), (28 5) Hd AzFd o], peak dose rate(Table 8)9} beam profile (I 6)5-L
St Zol-Ag WiEg 42 7|FRAE A7l X = 0.6cc ion chamberd) Capintec PR-
06CE AME3IH o0, AZAJokollAE 0.07cc ion chamber¢l Capintec PR-05P& AM&3d}t}. &3
BE ZAF A7) ik diode detector’} #H2HE Therados RFA-3 A BZH LA S o] L3l ujm
SAY Ao dRE L2%eldolA & JASAC E 9 10MV X-Holl tig A& 3em ¥ lem RAF
ofll A Hlm3 AFolct Ho L3k 21MV X-M9 AE lemFAbor] Zo] 16emoll A 2.3%1 %Itk
Z ouRell A ZAtl A7l wEe Hd AP Zole 10x10cf, A& 3em, 2em Z Lem Ao}
of thsted 6MVE 1.6em, 1.6cm, 1.4cm, 1.2emE 10MVE 2.4cm, 2.2cm, 2.0cm, 1.6cm= 21MVE
3.0cm, 3.0cm, 2.8cm, 2.0cmE YR} Ao} FoldSE FH O o5l AES HYT).
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Depth Field Size

{cm) 10X 10cm? Dia. 3cm Dia. 2cnm Dia, lcm
1.0 97.6 . 96.9 98.1 99.9
1.2 - - - " 100.0
1.4 - ‘ - 1000 -
1.6 100.0 100.0 - -
2.0 98.9 98.8 98.1 96.6
4.0 90. 4 87.3 87.0 84.8
6.0 81.7 77.8 76.5 74.0
8.0 74.2 69.2 66.7 65.6
10.0 66. 4 60.6 59.3 58.1
12.0 59,8 53.5 51.9 50.5
14.0 53.8 47.3 46.3 44.1
16.0 48.1 42.2 40.7 40.2
18.0 43.0 37.6 36.4 35.5
20.0 38.5 33.5 32.1 31.5

(& 5) 6MV photon central axis percentage depth doses at 100-cm SSD,



Depth ' Field Size

(cm) 10X 10cm? Dia. 3cm Dia. 2cm Dia. lcm
1.0 91.5 89.1 92.0 96.9
1.6 - - - 100.0
2.0 99.8 99.6 100.0 99.2
2.2 - 100.0 - -
2.4 100.0 - - -
4.0 94.1 93.8 92.7 90.1
6.0 86.6 84.4 83.3 80.8
8.0 79.4 75.6 74.4 72.4
10.0 72.7 68.1 66.9 65.7
12.0 66.4 61.2 60.0 58.7
14.0 60.2 55.6 54.7 52.7
16.0 54.7 49.8 48.7 48.1
18.0 49.6 45.0 44.0 43.2
20.0 45,1 0 39.3

40.4 40,

{E 6> 10MV photon central axis percentage depth doses at 100-cm SSD,

Depth Field Size

(cm) 10X10cm? Dia. 3cm Dia, 2cm Dia. lcm
1.0 82.7 81.2 84.2 91.3
2.0 97.1 97.4 98.6 99.8
2.2 - - - 100.0
2.8 - - 100.0 -
3.0 100.0 100.0 - -
4.0 98.5 98.0 96. 4 94.5
6.0 92.2 90.7 89.2 86.0
8.0 85.3 82.8 80.6 78.3
10.0 79.0 75.5 74.1 71.4
12.0 72.7 68.9 67.6 65.2
14.0 66.6 62.9 61.9 59.6
16.0 61.1 57.6 56.1 54.5
18.0 56.1 53.0 51.8 50.1
20.0 51.7 48.3 46.8 44,9

(8 7> 21MV photon central axis percentage depth doses at 100-cm SSD,



Percent Depth Dose

100

904 > —_
Dia. 3cm
80 7 sresssnna.
70 Dia. 2cm
60- Dia. 1cm
50_ o
404 T
30
204
107
O T 1 T T T L T T 1 T
0 2 4 6 8 10 12 14 16 18 20
Depth in Water(cm)
(8! 5) Measured central axis percent depth dose with SSD=100cm as a
function of depth in a water phantom for three fields of 6MV.
Energy Field Size
(MV) 10X10cm2 Dia, 3cm Dia, 2cm Dia. lcm
6 1 0.945 0. 909 0.758
10 1 0.920 0,854 0.653
21 1 0.893 0.818 0.607

(& 8) Peak dose rates for various field sizes

__41 J—

of the Microtron at 100cm SSD,
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{J2! 6) 6MV photon dose profiles for three field diameter at d., depth

Depth Field Size
Dia. 3cm Dia. lcm

(cm) I.C. Diode diff. I.C. Diode diff.
1.0 89.1 89.6 0.50 86.9 96.0 -0.90
1.6 - - - 100.0 100.0 0.00
2.0 99.6 100.0 0.40 99.2 99.5 0.30
2.2 100.0 100.0 0.00 - - -
2.4 - - - - - -
4.0 93.8 83.5 -0.25 90.1 89.6 -0.50
6.0 84.4 84.0 -0. 38 80.8 80.5 -0. 30
8.0 75.6 75.4 -0.22 72.4 72.1 -0.30
10.0 68.1 67.9 -0.22 65.7 64.5 -1.20
12.0 61.2 60.9 ~0.35 58.7 58.3 -0. 44
14.0 55.6 54.1 ~1.52 52.7 52.3 -0.42
16.0 49.8 49.0 -0.79 48.1 46.7 -1.43
18.0 45.0 44,0 ~-1.00 43.2 42.2 -1.04
20.0 40.4 39.8 ~-0.62 39.3 38.3 -1.00

<& 9> Comparison of dose by ion chamber and diode detector for 10MV X-ray,
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