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Measurement of Energy Parameters
for Electron Gun Heater Currents and Output Dose Rate
for Electron Beams from a Prototype Linac

Heuijin Lim, Manwoo Lee, Me Young Kim, Jungyu Yi, Mujin Lee,
Sang Ku Kang, Dong Joo Rhee, Dong Hyeok Jeong

Research Center, Dongnam Institute of Radiological & Medical Sciences, Busan, Korea

The dosimetric characteristics were experimentally evaluated for electron beams from the prototype linac
developed for radiotherapy units. This paper focuses on the electron beam output and energy variations as a
function of electron gun heater current. The electron energy was derived from its mean and most probable
energies measured by film dosimetry. The electron beam output at the maximum electron energy was measured
with the plane parallel ionization chamber in water using TRS—-398 dosimetry protocol. The mean energy and
the most probable energy of the electron beam were 6.54~3.31 MeV and 5.94~2.80 MeV at electron gun current
of 2.02~2.50 A respectively. The output dose rate for an electron beam of mean energy 6.54 MeV was 5.41

Gy/min £1.5% at the reference depth in water.
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Fig. 1. Schematic description of
experimental setup for film mea-
surement.
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Fig. 2. Experimental setup for depth dose and output mea-
surement for electron beams from a prototype electron linac.

43 E9®(TM31023, PTW, Germany)s A&
A T

Germany)¥
sto] Zold#gd =9 FrAZ FHE T
3k 59l AA4 ] EYE] 8] (Monitoring)< 913 73}
3] A2l ¥H(TM34060, PTW, Germany)'o‘ o|x} Zelullole] &
chol] AApste] wiZAA AetE FA8qch $A dFH
Rxol U Azde] 9d- 4 A Al

=A4s0] ¢34 %i’%‘ﬂ%ﬁ}ﬂ MY 7 $el] Zo] o &
9] w3 E BURE ol &3 Zol4

e %i L H A ARE HofEet

B oeRel Al 1A AF ZHez 73 Aol
F23} LA AASE AL o]0l A Aelsha ZHE

o 23% A%E AN

¢

Fig 32 A% 1o AFHEL 248 Zoldakg T4
HoEeh o] aelollAl9} 7] Aol Tl Zlo]4lek
& AAE AAAF Zlol v} AR E FHow
Eakm glow] ot 7147 AAAle] HFeliA el zha

Uebict. o] uf AAE 7k AF 2.02 A9} 2.14 AollA]
JAekge 2 w3ls} Qi) o] AnE EUlE 4] |,

Ze
2% Feto] HulAIIA(2)sh BFANIA(R)E T8 F 9

rlr M O mo dlo

_27_



Heuijin Lim, et al : Electron Beam Energy and Output Measurement

e-Gun heater current

100 —o— 2.02A
—o— 2.14A
—A— 2.26A
80 —x— 2.38A
x —%— 2.50A
? 60 |
S
f X
£ 40- ‘ \%
°
04
20 N
\A\
0 T T ™ A‘I\_Al—\r\_f-l

0.5 1.0 1.5 2.0 25 3.0
Depth in phantom (g/cmz)

Fig. 3. Measured percentage depth dose curves for electron gun
heater currents.

Table 1. Summary of energy parameters for electron gun
heater currents.

Iy (A)

R, (g/cm® 318 315 273 240 156
Ry (g/cm?’) 255 250 215 183 120
E, (MeV) 423 447 471 495 519
Eo (MeV) 741 734 636 559 363

2.02 214 2.26 2.38 2.50

*Gun heater current.
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Fig. 4. Polynomial fitting for energy parameters with electron
gun heater currents.
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Fig. 5. Depth ionization curves for e-gun heater current of 2.02 A.
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Fig. 6. Determined depth dose curves for e-gun heater current
of 2.02 A.
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