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Fig. 1. Raw data of dose profiles of 15 MeV electron beam (10X 10cm)

scanned at several depths.
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Fig. 2, Comparisons of depth dose profiles on beam axis for four different field siezs.
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Comparisons of depth dose profiles by three different dosimeters: semiconductor

Table 1, Comparison of doses of electron beams
measured by solid detector, film and
ion chamber at 3.5mm depth

Dosimeter 6MeV 9MeV 12MeV 15MeV 18MeV-
Solid Detector 80% 8% 91% 93% 95%
Film 90% 92% 95% 9% 98%
Ton Chamber 93% 94% 99% 99% 100%




—24— — s hEA AEA0l 0 A4 AFEE BT AT~

A Yo = AFA ] wtel o]t go mAdF
Aol g Aol & Az Al gt Aol sF
rh, mAlAFAG A A Agdad A& FE
A A= QAo vt Qo] sh2eh, 9~15MeVe o
YA dside zidwAst A Ee A%e 29
T ANFL AF B AFE 24 F31 U5 238
6MeV A 241 o] o kol 2 2 d o] fw. = 18MeV
AAAL BEo] 7HF & AFE, 2z AR

AR Fe AE Be FUTh
o e

2499 @77t AR ) Buildup 344 ARl &
7tete Qe ke foil, XA Feldlo]&, Electron
cone o4 o4 A#@A ALY ofe] FrME A%E 4
=HE 4 g8 Aojrk. 15MeVs}l 18MeVY A4
o] Al A uct J& 2 Age] 2Ae] AR
el 275k ol4: A9t 44 geh. AAPM
RTC Task Group 219 F3(50% A%< zoldl 2.
33¢ g ol A4 A4 A AL dAHA
% Aol

A4 AFLEE nfAAs 4 T 4
ol gle] 4] 6,15, 18MeVe] 7 %mk kg o)t gl
A9 zew 3] AAPM A=A PRAAE =
AATA 7 44 e Age] LxAvtzm FEFY
=3 JdudgdddAie 2Enct adAFAT A F
L HAE e Fa Yrbe Aol L 4PAFAE ut
3 AAPMA 2% st Zol& A2 ul#e] el
gt

2 B

Clinac-184 RAAAE 33 AgAlR A2 =7
°ﬂ “4-%— Agizxd WaE FHszn, zALATAS
- A jHe] 93 /‘i FE A A el was 2 A
Gooh 2E AL A
1) 2438 247 FAEFE
ol FsHaket
2) nAAFAA A FFAE LEo 9 233
2ot & sdaelsl =g,
3) B AT SR vl st zA A A
AA ZRAG] ¥A FAHAGA

Build-up ¢ o9 4

A

REFERENCES

1) DuV Tapley N: Clinical Applications of the
Electron Beam. John Wiley & Sons, N. Y., (1976)

2) Kramer S, Suntharalingam N, Ainninger GF:
High-Energy Photons and Electrons: Clinical

Applications in Cancer Management. John
Wiley & Sons, N.Y.: 169~196(1976)

3) Khan FM. Fullerton GD, Lee JMF, et al: Ph-
ysical aspects of electro nbeam arc therapy.
Radiclogy 124 : 497~500(1977)

4) AAPM Radiation Therapy-Computer Applicat-
ions Joint Task Group on Electron Beams:
Practictical Aspects of Electron Beam Treat-
ment Planning. Symposium Monograph, Cinci-
nnati OH(1977)

5) Biggs PJ, Wang CC: An intra-oral cone for an
18 MeW linear accelerator. Int J Rad Oncol
Biol Phys 8: 1251~1256(1982)

6) SCRAD OF AAPM: Protocol for the dosimetry
of high energy electrons. Phys Med Biol 11:
505~520(1966) '

7) ICRU: Radiation Dosimetry: Electrons with

Initial Energies between 1 and 50 MeV. ICRU

Report 21, Washington(1974)

Durocher JG, Boese H, Cormack DV, et al: A

comparison of chemical and ionization dosime-

try for high-energy X-ray and electron beam.

Med Phys 8 : 197~202(1981)

9) Jones D: Comparison of the perturbation corr-
ection in a parallel plate and a cylindrical ion
chamber. Med phys 8 : 239~241(1981)

8

~

10) Kase KR, Adler GJ, Bjirngard BE: Comparis-

ons of electron beam dose measurements in wa-
ter and polystyrene using various dosimeters.
Med Phys 9: 13~19(1982)

11) Task Group 21 Radiation Therapy Committee
AAPM: protocol for the determination of abs-
orbed dos from high energy photon and etectron
beams.- Med Phys 10 : 741~771(1983)

12) Dutreix J, Dutreix A: Film dosimtry of high
energy electrons. Ann NY Aca Sci 161: 33~
43(1969)



— SR BB c 0B B 18R 1984F— — 25—

13) Z9A 1 LB g3 mAlU A AAAY AYAE high energy electron fields. Phys Med Biol 20
3, KEBBAHRREGE F15% ¢ 292~294(1979) ¢ 559~570(1975)

14) Nair RP, Nair TKM, Wrede DE: Shaped field.  16) Attix FH, Roesh WC: Radiation Dosimetry.
electron dosimetry for a Philips SL 75/10 ond ed, Academic Press, NY: 241~290(1966)
linear accelerator. Med Phys 10 : 356~360(19 17) Johns HE, Cunningham JR: The Physics of
83) Radiology. 4th ed, Charles C Thomas, Il: 224

15) Holt JG, Edelstein GR, Clark TE: Energy de- ~228(1983)

pendence of the Response of LiF TLD rods in

A Study on Dose Distribution of Electron Beams by Semiconductor Detector

Wee Saing Kang, M.S., Sung Whan Ha, M.D., Charn Il Park, M.D.
Department of Radiology, College of Medicine, Seoul National University

= Abstract =

There is not yet an universal method of electron dosimetry. The Authors me-
asured dose distributions of the electron beams from Clinac-18 by means of sili-
con detector connected to X-Y recorder, and compared them in water phantom
with dose distributions measured by film and ion chamber, both inserted in
polystyrene phantom.

The results are as followings,

1. Dose in build-up region increased with the field size for all energy, and depth
dose profiles of 6~12MeV beam under the depth of maximum dose were
independent of field size, but those of 15 and 18 MeV beam were dependent
on the field size.

2. The widths of penumbra by semiconductor detector were narrower than
those by film for same energy heam,

3. Depth dose profiles by three different dosimeter did not coincide each other.
In the build-up region, dose by semiconductor detector was lower than that
by any other dosimeter.



