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The Emission and Characteristics Measurement of
Electron Beam and Basis Construction for Education
Usage

Abstract

The MM22 microtron has used as a cancer therapy machine from Nov. 1986 to Feb. 2006. This machine was
moved and installed to a radiation research center to use as an education and research tool from treatment
machine because of aging of MM22 microtron. In this paper, for extracting the electron beam from microtron,
operation principle of the microtron , system characteristics of each module, and pulse structures were reviewed.
The beam extraction and measurement were performed after measuring pulses of each major module and
extraction trials in the beam line. After finishing the movement of MMZ22 microtron, the 30mA target current in
the case of 10 MV X-ray beam was extracted and the beam flatness of radiation distribution was acquired
within 3% error ratio after 100 MU was irradiated on X-omatV Film at SSD 100 cm and field size 10x10 cm®
As a result, the microtron movement and new installation was performed with success.

2 o

MM22 wlolAREZL 1986 %E 119FE 20069 2€7HA & & Qg WA A5 ZH2 ARSH AT
B T2 AR B AT % RIS Q3] A WRUATATARS o4 Ak, 2
FolAE old A F W AES FASY] 98 vlolaRERe] B, A2Ue FARE 4 gHe] 54
S wAsel morm Ta wrel sebiti WsTre 54 Adudr. A4, 4 Fa AsUs 2sE 5
g 0 AFF, W Bl L HAFU BAA W AF WS Bakel W AF 2 W 23S FAsAn
old A F 10 MV X-41¢] 2% #F & A7lel4 30 mA B4 AFE AFs9m, BFL SSD 100 cm,
10x10 cm? ZAHAS] F3 100 MU ¥AHI S At 2ARS BAARES] BEE 54 A3} 3902 o

AR W AFse] oAU HFHon FYHNASS FAY + YTk

Key words - Radiation generator, Microtron, Beam measurement, Beam extraction, Electron accelerator

e X-HMol og WAL AR opuzh WAL E914
2 AL ALEE B 48] dgeady, daE

19449 22 V. L Vekslero] ©3) nlo]azeg BEe QAbdA, g da @ S %
o Gz} BEA o|F1] ol TEEEL AAA 2 WA BEE R QT2 AslEolA s AR sol
FREES AR Aq7A 42 HFo2 19744

TR o 8E et qeoz 10 MeV X828 nlo]ZRZEF0] Reistad,

(Dept. of Biomedical Engineering, Dongmyong University)

% 7419 2 (Acknowledgment) o =8-& 20068Hd% & Brahme %t Rosander ‘5] 28| elsl vhe] 2 =2
EgEH-O—]_—, 82201 1] =) Yo .,]o]—Oi o] 2o]7 Al < Ay A AMFEA APrrEr1e FHEA w2 A
12 Hi20075F 8/ 28H, MEIE5E 7 H: 20074F 11)1 26H F&S ztow dEEEe] FHA wEe oy

(257)



130 T 7| M At s

Az A = AH3 4L

%, 7HEEHe duAs ddeuvA 7t ofy
AUAZE 2t glid mlo]aRERZL U 4
t 4‘711‘% Ao kL] oy A
Z4. &°] o -3t
o4 %“494 “POIELiE% 2 4 F U+
AA 44 MeVoln L o]/de] ouxE 47
194613 Schwingerdll 2] A|tE racetrack
29 93] d& 4 At} Racetrack v}o]
271 o)l B AA Alole] AFIMERE
Axste] 1311 Fo] oyA Ao g
50 MeV# AA745717F dAl SAMAAE B Ad4E5
Q3 7hs = ghehs]

=)

o] _‘_:‘_,,

o)
3T

U MM22 mlolZ2EES 1986 % 11Y3HE
20063 2¥€7b#] & DR}% ﬂ?z AP Am g
AREE R oY Au)e] Od? 9 w§gow A
gatr] S8 71l **xllﬂ WAL F g st atel| A A

= WAL ZAMAEE o)A A X st MM22 wlo]
ARER F4& Fig. 1914 HolFE A LaBs
o AAAL AR, ARE 14 22 MeV7t
A AYOR &N A} pIHERS o] &
shel 3 GHzol nF3t 4713 WASE Ay o

=

E

270, 200170 AN PR AN 5%
A, 9360 AN F e AT Fom Pyl
gtk AHEE Qe AAA duAe WeE 35,

7,9, 11, 13, 16, 18, 20, 22 MeV & 1071¢]9, X-A
Al == 6, 10, 21 MVE 3709 X-4 Al&o] 7153
o Ao wo]mARERLS &Y AxWS <l
=d oA Fow oz WIE H
golg FHE zta AvH6-71
WQ %k A2 2006 3€HH
ool i HAE 9 AT WA ZALAE
2006 99 AXAE 4w, olw &F Ao
BT wASATE 20066 10€7-A W F
oojEd FAE AAAow AAGe X
, 20069 11€7bA] g 2 Wz Alg
8117:‘5}0%} 2006 129 4-E]
F EAR HEs A% A8E
& G teJ 10 MV 30 mA7+A] <1
EEdAE AATEE7|Q] nlo]laRE
TS E 2+ A EHS
&l gepHe dag
AFHeR W s A
A W] ARERES o]

o
o% wore] WH ¥ ATE AT FE

¢

gHg A of

o e

1
(

>

A

N oo o ojt e fu
( ( N
_@.‘h_ﬁdmr_hlﬁofrlo
off 32 8 Ml yg g -
QB0 E
S Mo
A
)
et
lo

Lo

o
o

o wE o rh e M
=)
fz
o YO
o Kl

(' oo
Rlopot b xE r

>~
>
"

}

O

X

rot
O

=&X|Journal of IKEEE) Vol. 11.

(258)

No.4

MOWVABLE DEFLECTION TUBE

ELECTRON
BUNCHES

ELECTRON
GUN

RESONATOR

WAVEGUIDE EXTRACTED BEAM

Fig. 1. Cross section of a 22 MeV microtron illustrating the
path of electrons in the accelerator and an isocentric
treatment unit
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Fig. 5. Measured pulse signals for making a diagnosis of
function of major parts in the microtron

% 5 Ol0|ZREEZe F2 EX|9 7|58 Fctety| £/t
EYE HAMNS

TS stHA oAl 317 £ow Yardn. 9
AES A9 W £E2 FXVE A 4T
uieh A% 7pEshA Ha AETES soluA =
o AS W JAE2 A 7y H g (Deflection
Tube)S &3¢ ¥ A& (Extraction Tube)S &3 7f
%7] wro g QlEFsA Hrh avEE AgHe 9
G vl Fastth, MM229] 4%+ 5 MeVH
B 22 MeV7ZHA 9F 2 MeV tH o2 11719 ouA
S HIFHE T A=) shesith. WFHS AR
RER B IFT R o] Folxl Fke] 149
g BASHE A FAIHF P2 T

o gtk 10 MV ¥ 9F 91X otatz] sfal A

off
Iz
)

ol

o
BN
N

(

M

@ P
N
o @z 2
to
BT R L
>~
o,

o or ¥ i

4

LY

z
(o3
i)
e =
-
1z

¢

o %
o
F”lol.nl'm
o2
2%
UE‘,>I
L
) NI
=32 8=
0 :
g—YL
4z
2
x
i
NS
y 2
ool W2

(262)

Fig. 6. Green paper at entrance of deflection

tube displayed

beam shape after

beam on for 3 seconds
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(A) System setup scene of (B) Beam extraction scene

temporary  target  for after  electron  beam
measuring beam current bombards at the sand
and CCD camera for paper  attached on

beam line terminal
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