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Determination of the Virtual Focus Position for
Electron Beam with Air Scanning

Kyung Tea Kwon - Wha Ryong Youn : Kwang Ho Park - Chung Man Kim
Dept. of Therapeutic Radiology, Asan Medical Center

Authors have measured virtual source distance of electron beam from CL/1800 medical
linear accelerator, with newly designed method. Beam scanning was performed with the

direction of beam axis in the air.

Compared results between this study and well established in phantom measurement

shows good agreement with in experimental error.
And we have found that build—up cap plays very important role in air measurement be—

cause of charge build up.

The method of in—air measurement of virtual source distance is very easy to set—up

and generate accurate results.
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Linear accelerator(Clinac 1800, Varian U.S.A)
Polystyrene phantom

Farmer type chamber

Multi data water phantom system

Ion chamber 0.125¢cc(PTW 233641)
Build—up cap. 0.5 g/cm?

Build —up cap. 1.2 g/cm?
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Table 1. The variation on in—air —measured vir-
tual source distance as build —up thickness

Table 2. The comparison of measured virtual
source distance between In air measurement

and in phantom measurement.

Cone size
(cm?)
. 4x4 6x6 10x1015%1520 %X 2025 x 25
Build up
thickness
0g/cm? 450 547 71.3 814 858 944
0.5g/cm? |45.7 549 742 833 877 937
1.2g/cm? [49.7 62.2 828 89.6 93.2 96.6
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Cone size
\ (cm?)
4x4 6x6 10x1015x1520x 2025 x 25
measurement
condition
in air % 512 634 841 908 944 97.8
+32 *13 +1.0 *20 +18 *0.9
in phantom | 52.5 66.3 832 92.0 90.8 95.9
¥ |32 £1.7 +15 £33 *1.3 *09
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Eff.SSD 6MeV in 4*4 cone
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Eif.SSD 6MeV in 20*20 cone
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Efi.SSD 6MeV in 25*25 cone

Ef1.SSD (Virtual focus position)

11348567 88105112131 6151817181920
Dist. from eslimated position (Cm)

Fig. 8

F AT FV1FAA ALY SR *2
A A@del FFR}E charge build—up
o] Ett o F8% AdAA Ao g AgdTh

g 1 2 #

L 233, A7, AW X HEA e W3l
H2E AL YA W, Ag7)e
3} 3] =], 1990.

2. Internatonal commission on radiation unit
and measurement, radiation dosimetry, Elec-
tron beams with energies between 1 and 50
Mev, I CRU Report 35, Bethesda, ICRU,
1984 ; 43~64.

3. Poblitw Dosimetrie Zur Betatrontherapie,



Stultgart, Georg Thiem Vertag, 1965. 1981 : 637ff.
4. Sohroeder Babo, P., Medizimischer Physile, 5. Kham F. M., Private communication, 1989.
Bunde E. Heidelberg, A. Huething Verlay



