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This device supplies the charged particles imparts initial energy to the ions
(protons and carban) to be accelerated. created by the ion saure. The

Z e iEzHRk:

Proton Accelerator 1NiE23
Beam line i R{EZ 4
Gantryheia sk a2

Patient Positioning System

(PPS) 7% B RE {iI £ 4

The beam is formed according o the shape and
dapth of tha tumar 1o e reated. Using the ratating
gantry. the proton beam can be delivered from any
anglo around tho patient. For the heavy particlc
beam, which is more difficult to bend. treatment
takes place at fixed beam lines such as the
horizontal and vertical bearn lines.

The accelerated beam is
olstributed to the designated
treatment room. The beam
travols In a vacuum duct,
guided by electromagnets
placed along the beam line

The main accelorator, the syno
hrotron, uses radio waves 1o
accelerate the paricie beam fo
67% spaed of light. The acceler-
uted beam is ejected from the
Eynchrotron like a rocket Is ejected
from an orbit around the Eartn,

The linac. or linear accelerator,

beam is pre-accelerated before
the synchrotron, which Is the
main accelerating stage. The
1dea Is somewhat like an airpiane
taking off.
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8l B IR TR IARIRE
o —iRERMRERIEMRE : ImSv/year
o —HA X, —KJ\/INEF
e 1ImSv/2000hr = 0.5uSv/hr

TEAE : 20mSv/year

e 20mSv/2000hr = 10uSv/hr




i 51 B S B {2 RS
m BERESENESR
RUNEIE D, : Absorbed Dose (joul / kg)
1 Gy (X&) = 1Joule /kg (BEE/AF)
#£(EEIE H; : Equivalent Dose (joul / kg)
H =% Do W,

1 Sv (Fa38) = 1 Gy x W (W, 5853 42542 8D

W =1 forx-y B
=5 for high energy protons (p)
=20 for a particles and multiple charged
particles, fission fragments
= 5 ~20 for neutrons with different energy (n)
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(EymIE E(EL : FiR) -

WT

Effectlve Dose (Joule / kg) memam |

E = H W PMERR (ZEFEBR) || 0.25 0.20

AR 0.12 0.12

IS (KIS E ) 0.12

A%XH“*%& L SEC

ZINENEE e 012

B B 0.05

Z2LER 0.15 0.05

AEREZ FFRE 0.05

AEMERZE | 8B 0.05

AABAEEEE ER 4% e 0.03 0.05

s ENEEEET) R 0.01

™| & P35 pX BV EE S EsEm 0.03 0.01

e A B2 18 5 B HERER 9 0.30 0.05

Z Y37 : ICRP-26(1977) RICRP-60(1991)
NG BB B A1 Z AW, %5 FICRP-26 )
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p 1EEME(deterministic effect) :
IEEBHMEEY B E ZEEEE ZRUE -
1. mEREHEMRZEIEA/NKEEBIE -
U EMEZoEEATEIEEIRERFE -
3.5 IFHERMENE - BIESREUFUEIERT -

P 1 ZZ R I (stochastic effect)

IRBUENIE AEBE -
1. H3ERRET S A/NKIELL - MEREREERA -

2 UEME 7 T SEIRE -
3.RAERIKENE - BIESREUBMSVEIERT. -
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AREEEHEMENFERET—ER
(NCRP 49)

o HEE FERE(mm) o HEE f+—{EE(cm)
o kVp e K e MV e K
. 50 0.06 . 4 5.3 29.2
43 e 6 5.5 34.3
e 10 5.6 38.9

e 100 0.27 16 o 192[r 2.0 14.7
e %0Co 4.0 20.6

e 125 0.28 20
e 150 0.3 22.4
e 511 4.1 34

o 131] 2.4 29.3




kﬁ%%%%& S BT
24 (Decay) — ST AMIE (N) S 75 HERS R

ZENHVHIRR (IERIREBER) N=Nje™

1
| = i 5YilR ¥R
W “%Co 5.3 £
L BCs 30.0 £
. g 0Sr 28.1 £
1/16 e () 73.8 X
F—E B (E B=(E 5 rH(E

PEEH] PR LI P I

WA MEERNRNEE
& P& B R 2 18I0 1 R R




FERABEFHREE
_ I:)(dpri) N :_|Og(_)
* WUT X
n, T—EE&=
® B H:E A EQ(TK) Tft"i" =B & — {4+ — =
P - HEIJE_‘E‘ = ﬂﬂij;iz—ﬁ_ 1E,Z X n;
W : TEE e BiANI= )
‘U EREE = -10g, (5
o T AR n, . —E,:%QE
: SRR AR AVEE B

EmBEE=¥EE x ng

/




= - RRZEFLEET

o [RAI
o RFEFT—ERZIF(ERIEREIEEHI
o B1EET
o FFZRZER - SBEInFR

El
N’

ROKBFEDRF)+in

#h + KGR

BHEEAE

$$ Concrete

I%;%%%ﬁ%ﬁ%_ $ Earth Backfill Kile

KiE+—Rzib A

SHIELDING OPTIONS




PHTE P

A

1LEH

HE SRS B —LE S iR L S o Ederiie] DlE =
EEE TS HB(OR):z » H1a] L) EEro{E S, [ 75
FRB(OR)a—[Z8EF - HESTEEE T B EE A

BO:3- » CHEZBELEFEE - 1EE LR AL
ERIRRV R E A TIEIER iR o it S EERYESER S
G R sEE iy B iE I E R g o HiEsER Ll

A EIATFIE © HEET

T-Flex
Sample: Borated Poly/T-Flex
will shield Gamma and Nuetron
during Dry Cask
Borated Poly processing activities
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m BAXHERINEHR - —iRIFERER T E
B8R 3 5 {7 1% FH 0 K7 2k Sl -

m B FIRRAGE R T LA4RE - BLI(B)2kER (Cd) Fi%
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n EXEEEFHMERELFEREFEEIRES - £MOX
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B3 N3k 2%-Linear accelerator

BEE : 10MV (15MV)
BIE 2 : 600cGy/min (2400cGy/min)
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B4 NEzzia FIPhE

e« 1I0MV TVL : 5.6cm Pb, 38.9cm P )’

pri
RC B, = WUT
« 6Gy/min = 360Gy/hr(Sv/hr) 5107 (4)2
- IBERANR T 360
=2.222x108

o FHFR 150cm RC + 22cm Pb 1

o #X(F)38 250cmRc + 7cmPb N = |09(B—)

* 300cm RCOcm Pb or45cmPb 65 "

o B HTERGY - B IRiEgY |
150cm RC + 5cm Pb




Pb(cm) RC(cm)| Dose rate
Linac HDR 10MV pri1 201 191.9218 2400
Linac HDR 10MYV sec 5| 179.4182 2400
Linac HDR 6MYV pri 12| 208.8612 1400
Linac HDR 6MV sec 10{ 151.1645 1400
Linac 10MV pri1 12| 214.3528 600
Linac 10MYV sec 5| 146.2778 600
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= I E e R IRRFIPhE

e« 6MV TVL : 5.5cm Pb, 34.3cm RC P(d )2
« 6Gy/min = 360Gy/hr(Sv/hr) B, =—+-
. BEE2AR WUT
B 5)(10_10(2)2
e 85K 160cm RC+20cmPb 360 6
o EXHIRET « B2 RiEEY =9.556x10"
150cm RC+5cm Pb 1
n, = IOg(B_)

=5.256
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- Floor .
Image Detectors

Patient Table

i
40

yberknife
: 6MV
: 600cGy/min
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=S WAL SRR E

e oMV 6cm cone TVL : P(d )
5.25cm Pb, 32.4cm RC B = Ut
» 6Gy/min = 360Gy/hr(Sv/hr) 5x107 (4)?
o IEEE4A R T 360
=2.222x107°

« £5R 150cm RC + 16cmPb _ Iog(i)
o BXETERET - ZiRiaS B,
150cm RC =7.65
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Gamma Knife

=EHEE - 201 x Co60(1.173 ~ 1.332 MeV)
& : 374cGy/min

o JNBE : IEAE;AER (A 2 41)
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Co-60TVL : 4.0cm Pb, 20.6cm RC
3.74Gy/m = 224 4Gy/h

P(d ri)2
ik YN B =
__gjﬁ 1zcm Pb + 10ocm RC - 5)(10—10(2)2
A ERET - 2R Y

12cm Pb + 50cm RC _8913x10°¢
A Cross-Section Diagram of Gamma Knife 1
— log(—
n, = log( Bx)

=8.04
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Co-60(1.173 * 1.332 MeV)
: 100cGy/min (5400Ci)
b . BRSEER - KB REBEIESE
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Co-60TVL : 4.0cm Pb, 20.6cm RC

1.0Gy/m = 60.0Gy/h g _ P
e A < WUT
EEHlE4AE _ 5X10—10(4)2
N 60.0
::%TJBE; 1OCT‘Pb_+ 100cm RC _133x10°
EILEE IR YLD 1
6¢cm Pb + 50cm RC n, = |0g(B—)

=6.875
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ERBEHSE-Remote Control
Afterloading Brachytherapy

[ -

o emAe= : Ir-192 (0.468,¥190.38MeV)
SEIEZE : 4.8cGy/hr (10Ci,1m)
« ThiE . BIREREIERE




EEE A REIERPLE
Ir-192 TVL : 2.0cm Pb, 14.7cm RC

4.8 cGy/hr = 0.048 Gy/hr . P(d,,)?
EEEE3 2 R * WUT
_5x107°(3)°
FHER 6cm Pb + 18cm RC 0.048
ALETEREY « BiREEST 20cm RC =9-375510‘5
n, = IOg(B_)

=4.03
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& -RAIT, radioiodine therapy

1318

« Iximfc= : 0.723MeV g, 0.806MeV b

e ZEEEIEZXE : 220uSv/hr(200mCi,1m, il i )
o INEE : FFARIRIESE

P

\“
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{1 31EF 5 FhE

e [-131 HVL : 2.4mm Pb, 29.3mm RC
» 220uSv/hr ,
. EE1AR g Pdn)

" WUT

e EHIR 2cm Pb - 5x107°(1)?

_ e = c
o BRETERSY - 2TREEST 20cm RC 3.67x10
=0.0023
b maxrang=0.2cm .
N, = Iogz(B_)

=8.78
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*Painless

*Effective Cure of Intractable
and Specific Cancers

*Shortened Treatment Course

e T R 05 A s * High Quality of Life
KR FERER AR S
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MiTE %% 1 (TA Graft versus

host disease FH#ETA-GVHD) -
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A 1B BTG &R (TA-GVHD)

"BEYREIEER. (TA Graft Versus Host Disease

EETA-GVHD) SR — B2 FERAE M EE - HERERIFID
BZTHENKFRREREMNEBERME ZHEHL -

—RME @ FIEZHERERZMEBNRZERAR R
RYMERRZ - M - ERXEERTE - IxMBEBZREHE

BEAE(ERRIEHBETRPS - BAREH BEfiRfE - ERBM

[EES)  FERMEBEZ AFHMBKNRERNBAS T
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B 5y BHRE

P& B u T D x . Ko % B EE R EHE R
Ayl v R 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 2.34 mmPb 3
By : 4y 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 5.12 mmPb 6
Cig : A 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 2.34 mmPb 3
D - 24 » 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 2.34 mmPb 3
SR L 0.002 1 1 3.2E-05 11.52 0.02 12.64 cmRC 18
R B R 0.002 1 1 3.2E-05 11.52 0.02 33.45 cmRC 18cm + 3mm
N ( ) 2
A K o P d pri
D 2
3  [Pris « _1000-P-d
e W-f.T
%—r -
HRE W = mA- min/ week
kg C
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Dilated
biliary ducts
- and gallbladder
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Catheter from Catheter placed
groin to heart in coronary artery

¥— Catheter
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SE= et 4 H B S 2o
IEJ\%'- ]: 5$=§T“375=
—F &= 1HH 537 +H ASZ
P2 B P U T D B, B, Ky, I Y
Adg t yES R 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 2.34 mmPb 3
B : zL;E 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 2.34 mmPb 3
Ci - {Llﬁ 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 2.34 mmPb 3
Dig @ 4] 5 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 2.34 mmPb 3
X R L EIR L 0.002 1 1 4 3.2E-05 11.52 0.02 12.64 cmRC 18
PR F’F‘% 2R 0.002 1 1 4 3.2E-05 11.52 0.02 12.64 cmRC 18
Zi
-
2 AE@]
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TR
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TE)

score

. -5
0 30 40 50 60 70 80 90 100

(GE- 1006 om)  CEBY= 102§ mo)

- B#@ EE 2% DualFemur 58 (ﬂx%%)scom

1.316

FH(ER) FEB(5R)
1 z 7 3 11
HEE FEMRTFA ABRFHEFXAN HRELASHE

1 7% (picm2) T-store Z-score
IEm#HE Bt —- e 1.089 -13 04 R
DualFermu 5§

X 0.301 17 07 BRED

5 0.780 19 08 aprendy

51l 0.7%0 18 07 R

=51 0.021 02 02 5
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40keV
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. Ems iR FIRNRE

\Y V4
40keV #{EE 0.06mm Pb, 4.3mm Rc
HE R REf ERA
= P U T D B, B, K, B R B
Add Ly R 0.002 0.25 1 1.9 2.89E-05 2.5992 0.004813 0.90
Biag : %z ¢ 0.002 0.25 0.25 1.9 0.000116  10.3968  0.019253 0.78 3
CH a4 ~{ 2% 0.002 0.25 1 1.9 2.89E-05 2.5992 0.004813 0.90 3
Dy : &% 0.002 0.25 1 1.9 2.89E-05 2.5992 0.004813 0.90 3
SR A A ¢ 0.002 0.25 1 4 0.000128 11.52 0.021333 5.56 18
AR 0.002 0.25 1 4 0.000128 11.52 0.021333 5.56 18
N
A
?%f f
D
D3

A

v
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= : 150kVp
=8 - 320mA
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Pl B P u T D B, B, K,y FEFEER ERER
Adh T PSR 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 2.34 mmPb 3 mmPb
By : 4y 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 5.12 mmPb 6 mmPb
Cig » A 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 2.34 mmPb 3 mmPb
D - 24 » 0.002 1 1 1.9 7.2E-06 2.5992 0.00451 5.12 mmPb 6 mmPb
T LR 0.002 1 1 4 3.2E-05 11.52 0.02 33.45cmRC 18cm + 3mm
BT § 3N 0.002 1 1 4 3.2E-05 11.52 0.02 33.45 cmRC 18cm + 3mm
B
A

T




e

v S 4R (h 54 7~ He®l) for radiotracer
(ZzFEE)

o BERIFIE-Tc-99m MDP
o IMEIESS-TI-201, Tc-99m MIBI
o IEF1E=2 PET- C-11, N-13, O-15, F-18 etc.
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Horizontal Long Axis - Thickness 2 (5.5mm)
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: 141keV, 0.033 mSv/h/GBq
: ~20mCi

ME|IEZF : 24.42 uSv/h
Pb HVL : 0.27mm
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Tc-99m (&4
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IFFim s

*F-18, 0.143 mSv/h/GBqg

Hx=mAE= : 633 keV B+, 193% 511
keV g

cExmmlE . 10mCi

elm EIZ* : 5.3 uSv/h

e HVL : 4mm Pb, 4cm RC

o INBE : X FEER &2
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e Pb:20 uSv/week
e IcmPb

e or 15cm RC

e or4.5cm Iron
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PET-CT Scan F-18
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Thank for your attention !




