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5mm)2| &% 98%0{AM 1 0|2t 2|05t "W 2 HO|L|R&LICH ZE Atelle
8t 7|& o|Lie| Zot BEE vtetst= R, M2 ATl AHAtgf2 i 2tol ’l &
U AARD SSE RS R ¢hFE = U&LIch

1 IAEA-TECDOC-1540, &AM x| 2 H &l 7] A|ABRIO| AFQF E—J_—’.‘—Eﬂ" ElAE, 2007'H 49,
2 Low D.A., Harms W.B., Mutic S, Purdy J.A., M% 29| &% L7} 7|, Med. Phys. 25 (1998) 656-661.
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s Varian(600 CD, CLINAC, 2100, 2100 EX, 2300C/D, Trilogy, TrueBeamO|
MLC120, HD120, Millenium MLC, m3 2| MLC &%}, Varian Halcyon),
Elekta(MLCI/MLCi2, &l =& 7| 2 Agility 5= &%), Siemens(Primusoll 3D-MLC

& Artiste) 22 %'EWOI LINAC 22 AF&3104 4 MVe} 20 MV AtO|2] of|L
x| E nHE—! §|-x|.o| 7|°|.ol-7<-l x-IEoﬂ L—_Hol- o|t||-x-|o| %gl-x_-! %“%O-ﬂ 7<7|<:-|I° oFFIA

-1 1o EXAI\Id

L|CH. FFF(FIattenlng Filter Free) MY 2 Siemens Artiste2t Varian Halcyon &
A5 AEF&LICH CHREE2| olo[E= & L1HH|7F 5 mm2t 10 mm2l MLCE M
g3l = E & LICH =8 RayStation 2024AE Varian Novalis ZHH|01| A Brainlab
m3 O{ER MLCEZE HAS & &LICH m3 MLCE CHE & HI(0dl: Siemens &H| Z 0|
et jaw(£)7} eie HH)E= AE5HX| efd&LICH OHE OHER MLC= AE 6t
x| et k&LICt.

MII/7/[W€dgE] = ;D'cl —
M7|o] B E0ME HEE +HIELICH HE2 YR E Mot 5
HAMZYE ZAF G0 = ’F:.* E'sz'al-l Ch 7| W 2Hlg H&stT HWite 4

Eo| Foldliok ELICH EE AE2 == J|E LHoﬂH J2|T IAEAEIAE &E
ol AH 2 RayStation 2024A%t Z 0O —E—;‘t— 82t St= Eclipse (Varian) &
Oncentra (Elekta)& H|m 501 =FR&LICH IAEA EIAE T2 40| = Elekta
M7= ZEELCH 2ot R 88 XY ELICH Cone HE 2 Elekta LINACE
MgHEct.

ﬂﬁﬁéwwﬂﬁﬁﬁﬁ

& VMAT ME 2842 Varian, Elekta & Vero LINACHIM B &LICEH £2t0]
':' -9":-?- VMAT A|Z A2 Elekta Agility 2! Varian Halcyon LINACOIA A&
|_|E+ VMAT AHA2 ME2 2 Y- SS35HAH ed=lo{of 37| E o &
D 9l I H| SE AS 1 2 AHE QA ¢<z§oHOI= ghoict.

[=]
A= ZAn &ke EIE 3| A& ol Ci 8t RayStation M2 7|4H0] B 2= MLC OH 74
1

I_ =
“4"01I DH—.— 2z st BHSEtthE Re o = AUELICH

RayStation 2024A= VMAT Burst ZE 7|82 X|33lH, 0| 39 2E = MI1H™
EolEe & 20| ¢ MLC S2to| =&t x|z CFHE JIE} Mlzﬂdgml“ MLC SZf0|
oie= Bl 20| ZEELICE Burst 2E 7|42 Siemens 7|7| 20| s 7|7|o1|
CHEH A HB A& LICEH

o|= o3 E AL HE VMAT, 0|2 £04 Vero & OXRAYZS| 2 3 =
VMATE #4&H 0] ZHH|S ol AEt MZEILICH $RMoZ 712 x| SE2 AL =
Ust SEH2 OHE £ Q& LICH RayStation 2024A2| 0|2 ot =3

OXRAY LINAC':'F° CHAto 2 5tod ABF&LICH

Vero Off CHEF A1 EF AH|AF

RayStation 2024A2| 3, Vero 7|7|0of CHet HE 0| AA|=|{&LICH cC M <
Zlo| ™M™ MLC, VMAT EL' ‘ool of 3 A Elo] CHEt S50} H|T a0 MERXo=
ABERELCH & 0| 2|C] +15= Q1 /I0|E ot 3 A= et AB & LICEH

Veroof CiEt &% IMRT(DMLC)= A3 EIX| §f %k 20H DMLCE RayStation 2024A
oll X Vero 7|7|0fl AL E = Q& LICH Vero BB 2 2 E leaf(¥) L1HI7} 0.5cmO]
1 leaf(¥d) 4 27+ 30712l Vero MLCZ AMISHEILICH S FX| FE 2 RayStation

Kl
N

H =
o

0

2
=
2
=

=i dnl
[}
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2 M=E

22

2024A AB0 Z&E[X| 2 b 82 F20| g HEfY [ Vero A&l ™
o MES HAsse 7de |.9_x|.g| NE C

OXRAY S| A1BF H|AF
Hitachi= OXRAYEH= MZ2 LINACE 7H S @lLICt. RayStation 2024A2| A<
OXRAYO CHEt HE S TH|O| HIY HXE Ar88H =-&F&LICH HE MLC, x*
Mot=z, Mzt ot3, VMAT 2 Q0| ot3 A &S| EH gt H|J.LO|'0:| cc 2 mMmC

M QITlg S Ho 2 ABMELICH 2o +15E 0] & 3|2 AH&5HE fol2
ot3 AED HEFELICE X IMRT(DMLC)E AS X gtk 20{ RayStation

2024A0| M= OXRAYO| DMLCE At & #= gi&LICH S &3 MY 2 RayStation
2024A A& 0| L7} ot lLIct SA FX0| EASHEI OXRAY A ZElo| MG MEF
g d&ste W2 MERe| RULICH Fu|o| HIYY TSR HAE S et 4

2 RayStation 2024AE OXRAY LINACS} &7H AHE3517| Mol E3] F2l5{of &

Lct.

TomoTherapy 01 CHEF A EF H[AH

RayStation 2024A M2 H&2 TomoHelicalZ 2| |4 BH{T 2] TomoDirect
7171, 22|11 iDMSet 20| 7ts st =S 4 20|=E 7|& TomoTherapy Al
&2 S35l Radixact & TomoTherapy A= 0| CHsH AE 2t 2 EII&LICH 4o 0]
EEX]| 2f2 o™ HH 7|7|= X[REIXK| et&LIC. 4XH 28 &9 TomoTherapy
X|& 7|7|& RayStationZt &7 AEE = U= K| =QI5IE{H, Accuray E
RaySearch X| &0l Eolst&A|2.

TomoTherapy 7|77} X|§ete ZE ZAF QY L], EX 2 88X jaw(E), 22
T ChEt pitch, FAF AlZH BE QE Etel, HE 24 T4 Ato|= & 2| x|of CH

HB0| HAIZIR&LICH

Bt Z

22 5713 TE 2 RayStation 2024A AS 0l £35HX| et &LICH SEY S7|
371 2 AEfY [ TomoHelical HlEle| ME MBS HASBSIE

2Fo|
o

TomoTherapy0i| A<12| RayStation 2024AMZ H 4t S Tt F7F QA XA 10172
O| Z1 36m0[X] 3.1.1 AFS A} A #tE1 Z 1 EHR0l| dBE[of JU&LICH
CyberKnife Off CHEF A ZF H[AH

RayStation 2024A M2k H|&H2 CyberKnife M6/S7 k|2 7|70l CHal BB EIR&
L|ct. 0| 9] CyberKnife HHZ2 RayStation 2024A0| A K| E|X| Sf& LICH.

Collapsed Cone A& 2 ZI2 11 Cone, Iris Cone & MLCZ ZZ|HO|ME |2
H=lo| £Hztu H|msto] 83X = HBEIR&LICEH ’—‘.788 0E =™ CIRS

o MED 22 Chgh SEA & 0|2 JF_HE.z.*OﬂA-I LS o2 MHE AL&s}0d
FHERELICH B0 ChEt L E MES S 2 573 7ol Z&ELIct
MEdSt 2] S718F 7|82 RayStationof| A 7H|&HE! Mol &S DIXIX| &
U berKnife X|= 7|7I01| 88 + Us SHY S7I3t 7[HE A8E 2

FHo| HEE2 Accuray2 B ESHMAIR.
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EMZL0 ”Hlm Bk A Q|of| £, RayStation 22 Accuray M2 A E FSPB(REH 2
H& =) & Monte Carlo0i| A 7| &8 MZF 0t bW stoq Flo{Lt UXIE Eeljla

& XF Monte Carlo 212 QI RIS @B 5& F1EF

Z Xt Monte Carlo M2 2EI2 LINAC SI=0{M Collapsed Cone MZ QIEIT} S
Ut ZEF A HAE ASELICE MLC MR HE, EE, 2, 74 87| 2 22/
M7| &0l chet B2 Collapsed Cone M AMZIt &4 HXS| AE &L
SUSH ZEFHA HME Collapsed Cone M A&t SHZo| CHEX QI 5+ &It
£ AM87310{ Monte Carlo 413 A4t &7 HEsH&LICH Ch g oL X|(4 MV ~
20 MV), LINAC 2 &(MLC120, HD120 & m30]| &%t El Varian, MLC Agility &
MLCIi/i27t & 2HEl Elekta, CyberKnife), #7|(Varian Z& #7|, EDW ! Elekta
S 7)), 2 W E5, xIZ YH(3D-CRT, SMLC, DMLC ! ot3 x(|&), SEXM &
O™ 7|58t HEH E Z & 5t= ot EEg2 MEiF&LICt Collapsed Cone M
& A3 H|w5t0] IAEA EHIAE 2 I3 (Elekta 6 MV, 10 MV, 18 MV)2 Z & #

o:lol'
o

[l

V FFF7} &2t El TrueBeam)E F7H3&LICH

St =2 o, 10t CIRS MEo| Zlo| MZF 2 M 5HELL EHE
k & MapCheck &7/ 0| L& £[}&LIC}. Collapsed Cone Z

ol AF3te At SUSH 2 J7|E S A8 D MetMol Hatr = S & LICH
20H[0|X[ 2.9.1 & X} MEF Qo] HEH B0l dEE CHEE Q| A
Z X Monte Carlo M2 ATl = MZEILICH RHAM|IBH LIS
RSL-D-RS-2024A-REF, RayStation 2024A Reference Manual& HxAAR.
360X 3.1.1 ALK} A ] ptEd Z4 71 EF2lo| AT 4001E XA AIL.

Eo] 7|gtet HS 2ol = & XFo| X Monte Carlo 7|42 EGSnrco| CHFEH 7|
ste HE(&2lE, 52| 0|5 QUME, 5H), 2&(F, Hl, =, ¢ F 0I5, ElEtE), o
L1X[(0.5 MeV~20 MeV), ZAF ¥ 37((0.4cm x 0.4cm~40cm x 40cm)2t H| 1 5t
of AALELICH & 234 Mo| e EXSHK| et 7| 2ol A|ZEi|o|MEl MBS
0|8t HAB EHIAEQS 5 7|&E0| FHO| & J7|EECt AAFLICH TXA 54
9| 95% = &0t 2%, 2mm2| Zr 0t 2£0| 1 O|2tojoqof &FLICt.

Monte Carlo M& AZEI2 TomoTherapy 71718 X|5tX| f&LICH Vero 2

Siemens LINACZ2| 7|&t0| B E|X| etk &LICH RayStation 2024A Monte Carlo
M HME2 Vero L Siemens 7|72 HESHE A2 AFSXEQ| RHEFQILICH.

ol
>
oo
o

29.2 XM QdEIZ 2T HE M

4 224 M 70i| A RayStation 2024A2| TAL M HlM HE - E H3Mo=E A

BELICH HE SE= A4U7ITe HotR2 A85te 0|8 ZY &tEt 7|2

AtZ3t0{ LINACH| M Mo 2 5|8kl ME YL ol BHE MBste Rl
t. RayStation2| A&t 37t ZE2 O| HiPE S DRSS MAZUR&LICH

TE2 o2kl Z|8ho|7| Eol YLl 0|5 =, 7|7 U ZdotR Hid

ot gtedsto] Yot
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2 M&

24

ArQl7| o] URHEQ1 QA AL 1} ZdoF R Z 2| 0] Z=AF Q0] CH 3l RayStation
2024A A AR ASHELICH Ol HES2 ZE T2 US| LINACE M8 EF
EG0| UL e E ME D B Xte| 7|5HE A HE 0l M 4 MeVO|A] 25 MeVv el
OILAX|ZE CtELICH &M 7MERI2]7F Q= Cerrobend 23012 EH & & & Mol I
st Zofok x| L ASELICH

=

CH2I Z2 LINACS TR} ol K| o] ol HEE - &LICH

4 6 9 12 15 18 20 25

MeV MeV MeV MeV MeV MeV MeV MeV

Varian Clinac X X
2100

Elekta Synergy X X X

Elekta Agility X X X X
Elekta BM X X X X

Siemens Primus X X X

EGSnrc X X X
(Yt MAF x| 2
ZHHI)

Xt Monte Carlo M2 QTS Xt SYUE Z0ot 7|&E AHE5H04 Oncentra
(Elekta) x| =2 A= =& AARD H|DF&LICH20HH0[X] 2.9.1 A} £MEF IEIof
Tt 4 EH2IEFZ). Oncentra®t 2| HI 1 0i| = Elekta Synergy & H|Q| AH[&l0] Z & F
Lict 2 ZBR0M =& 7|& oM Zot 828 BHetst7| 2ol TAF M2 A
A2 H|W CHY QI 4 A|ARIN S8 WO =2 7t 8 £ JaLct.

I B RayStation 2024A2| TR M U EIZ x Ly jaw(E)7t U= x|E & H|(Elekta
2l Varian), Beam Modulator7} /= Elekta ZH| & x jaw(Z)7} 8= & H|(Elekta
Agility & Siemens)2| FHzf0t H|mdl AEMELICH 2 F0llM HLbE MZFZLO|
98%<= S El MFT} Hlmatod ZH0H(5%, 5mm) < 12 ST 95%= ZH0H3%,
3 mm) <12 SotsHok g LCt.

=
ofl CHEt = 2!=1Ql Monte Carlo ZE EGSnrcet H|m sl HX{5tH HEH
EGSnrc ME 0 H|n g M S0 H| g et SUst =2 J|E2 At
Ct.

Elekta Agility2| Bt 7} X| AbASH HAHE M5t 2E S HAEWM =2 7|&
LHo| ZAutE BretefLch e 2iE HEES A& 8 9 MeV EHIAE 70|20 M
= 5% M0 AL L ZHo| A THA XHO|7F 4.5% A& LICE Ol =& 7|&Ql
3%ECH =X|2F 5%2| A& Y| OlLHLIct HXt oflLiX] 6 MeV & 12 MeVod| CH
B sUE HIAE Ao|lAMME == 7|EE ST, TR oflLiX] 9 MeVod| CH
gt EHAE 7o|A0ME F 71O CHE &EiE HHO| £2 7|&E S0 =d|, Ol
S StLte e aciEe o 2228 25 ZE ST i a2fE0 ALSE A E|
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AE Fo|AELCHH 7ot & LICH E8F EGSnrc A& I RayStation 2024AE H

D3He HAE A 0|A B LM E 9 MeVOIM HE AFSF T O ElAEE &
7|Eg SuaUcH 5 XH2 el Lol e, ol HHM AFSE HE
O| AtAadt @Y = QiAo FHo| i B sichE [Ag olnlgLct. et

Mol Zde 54 x|Ho| 2H=E JtsHol oie &L

Metdel W& T = 518 7S5t ZA Monte Carlo M AR A4 8o 2 oF

Mt

F

I
] |_|'|

293 2 xR 1643 MTF AUZTIOIH
E&Z Bebig Co0-A86 AAQ} Ir2.A85-2 AAS X
of CHsll EZHE QA HHE| HIOIEIE 7|1ZEe 2 2™ x|B TG43 MZEF QFIS HS
MELICH 2 7|22 24 Aot 7|20 ACiEQl M2k xto|o| ST BHAE|
91O 0441 7H AA BET} 22 y|Zof B8tE|= 7do 2 ghs{XiaL|ct

I E12 TG43 & 4l(SagiPlan, E&Z Bebig %! Oncentra Brachy, Elekta)

U SBM xR A= 2 ALRE 7|ECE ABERELICE A

B A F fxle A2 ER, HEM Y RY XRE T XE A=
T SYELICH £ HE2 BHE X Ateol ci$t 522421 Monte Carlo
AZEEGS Brachy)t Hm £|R&LICH ST AIARD HIRY e 224 Z0t
7|1E0| MEELICH 2E MM =5 7|& Hel LHe| Zot 2271 HQE2E,
=2 X2 TG43 MY H 42 H| CHA QI S & A AR 552H0| E2 M52 LIE
HLICE.

EQUAL-ESTRO AEAl £ HRIM CHEt BT AARISH
M2k RIO|2 ZAISLE 2 J|E 2 saaLICH

F5ho4 2EH=1Q1 HDR A A 67

o

u

nom ok o

Ol 9k rlo yy rok
HOrE o

> S oM mo R

RayStation TG43 443 A Tlo| MOl Mt = A E&E | FEHELICH 28
Lt TG43 4ol EEMRUMEAIF 0| HHE Qoo = ASXI7LO|E BEA &
=

I QLo{ok ELICH 2 Z7|&1 M AT d N E|E MEAE2
RSL-D-RS-2024A-REF, RayStation 2024A Reference Manual®| TG43 {18F 2IE!
o Mt of MEtAE R 20l Eelg £ A&LICh

2.94 Uniform Scanning/Double Scattering/Wobbling= Al-& &l Proton
Pencil Beam Dose engine 2| &} 4
RayStation 2024A2| Z Ut A7H'E/0|F 24HWobblingddl CHEH LAt H& &
MY QTS teslEl 73 25, MLC, HIE|T™ & 3|7 snoutdd| CHEF E4R| 2
A2 MB350 T +=F Yol s AEHELICH E50| EY~e &4
U S22 MxIEl= Mol ZEE|RELICE IBA Universal Nozzle( &8t A 7Y
=l B ), Mitsubishi SELECT BEAM NOZZLE(2Z ¥t A7'd 2 E), Mevion S250
Nozzle(O|& 24t 2 E), Sumitomo HI Multipurpose Nozzle(Wobbling £ E), IBA
eye line(IBA 0+0| 2t2l)oll CHSH HE 0| +-EIR&LICH HE2 SEAQ X & A
& AAEIRIXIO (Elekta)oll Al H|&HE O|F DHA| 2| M of CHSHM = AA|ZIRE L
ct.

olg{st A& 2| 8 J|&2 Zo} 7|&, SOBP |, ZEHE ZHA | Field Width Half
Maximum(FWHM), 2 Bt&H X0 22 E49| LM S ASHELICH A~
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2 M=E

26

Ql Hetr = £ ELICE JpLt Y8 ME AT L1 2|&E AEHo| AHEEIoH
Ol 68m 0| x| AKX} US/SS/DS/Wobbling £18F ¢ oo M MEet D &L
Ct. =2 7|2 & ME AT L1 2|F MBS RSL-D-RS-2024A-REF, RayStation
2024A Reference Manual®| £12F QI X g4 &I X B EHHol| M =HolE = Q&L
Ct.

0z
Pal
B
>
-

29.5 H& Y AFH'(Pencil Beam Scanning) Of| CHEH &

MB AT EHE

RayStation 2024A2| 24X} PBS HI
A|ZE{(range shifter)& At&5te MY {8 4 FE o =5 SHo| tis 45
AReLIct HE2 A HEHS M8 W2 22 S8
(Elekta)0l| A #|&tE! O|F OHA| o] Mol CHHM T AA|E[R&LICH PBSE IBA
Dedicated NozzleZ} 2+2! A ZH'H(line scanning)& Sumitomo HI Dedicated Nozzle
of CHall A& S AlAIR&LICH
olcfet A& Tt 518 7I&2 LER Hel, 2ot 7I&, TA- G I 7| A= &
EMo| oM SASHELICH MMMl HeEt s = 2 ELICH JgLt Y&
MEF Il A E|E KMol AHEEIRRS M Ol= 761 0/X| SF&AF PBS £2F A4
ZooM dYstn UsLch 2 7|& Y HF AR LD E|F ME2
RSL-D-RS-2024A-REF, RayStation 2024A Reference Manual2| 13F Q1A &=t
& L XEF CHedof M =HelE = Qlg Lt

% 1o

29.6  Hi& Y ATl (PencilBeam Scanning) Of| Ci & 2F 43 X} Monte Carlo
A 2F o{|x|o| &AM
-_O - L-— O™ O

RayStation 2024A2| 24X} PBS Monte Carlo 413 AZTI2 7Hd& B A% g9l g
QIX| A|ZE{(range shifter)& AI&stE MY, 25 = 7HEE & M%
HME A8 sHE M, BlIQIX| Al ZE{(range shifter) & AH&5tE HAHE I8t 42
ol =3 5o chs ABEIU&LICE

2 MLC7} BRI K] A|ZE](range shifter) $IZ5 01| A x|El A|AHRI 9|
Mol s &0l AAIER&LICH O|ME & g1 E5 of
Ef(range shifter) ot2fZZoil Mx|E MHM 7|7| 2 S &letT HWItE
| 2= ol5HoF g L|ct.

A5 2 QA HEHE M88 W2 EE SEMQ xI& A= A|AEQ! XiO (Elekta)
ol A Al&HE 0| F OhA| S| MEFof CHSH M= AAIZ|R{&LICH PBSE IBA Dedicated
Nozzle, PBS& IBA Universal Nozzle, 2+ 2! A 7H'd(line scanning)& Sumitomo HI
Dedicated Nozzle, 2+ 2! A Zi'(line scanning)& Sumitomo HI Multipurpose Nozzle,
Mevion S250i 5t O|IH{AZH B XS A|ARol| CHal HE S AAIRI&LICEH

Olz{Et ABol ChEt 8 7IE2 YEHE Hel, Zot 7I&E, DA GHF 7| As 2
2 §49o| 70l SAsELICH MAARl e = s ELUCH Je{L Y7
M AR LT 2|F AMFHO| AEE[RISH Ol= 7650/ x| EAF PBS A18F A4
ZooM dYEstD J&Lch £8 7|1E 2 M AT g1 2|E MEH2
RSL-D-RS-2024A-REF, RayStation 2024A Reference Manual2| 13F CI &I &=t
& L KB T = RlE = /&L

M=

£
of
x|
[z
7

M > H
0 Jm e 2y

O o)
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29.7 X} linear energy transfer A&t 2| HE T
RayStation 2024A01| X 243X} PBS Monte Carlo & 2 ZTIQ| LET(linear energy
transfer)& 7|& FLUKA AlZ2{|0|M1}t H|w35to HER&LICE o{7|ol= 20t 1

gfo| S /(01 i X )l M EAF B3| 37|17t ME CHE SOBP & B of[L4X]|
0| ZEELICH HIRE flaH, LETS| siY W 2t 7I& FLUKA AIZE0]Mof|
7|18 & LICHRSL-D-RS-2024A-REF, RayStation 2024A Reference Manual &t
z).
7.:.% =8 7|&E2 Zotol Chet 274 SHAIM S A &LICH MetMel Hef s =
g Jtsdt =FELIch a2tk E 7Hx|ef 2 EEI MBtALE O] Eelfion 76
JI#O/I/ FAAFPBS £18F Al A Z ool MEE|o] QI&LICH 8 7|& L M AT
21 2|& MIBHALE & RSL-D-RS-2024A-REF, RayStation 2024A Reference Manual
O| MM MEF ANEI =& 7|Z=0l M &l 7hsErLICH.

298 H4 H AT LS Q|5 EFA QI SIS HIS B Mkl X

RayStation 2024A2]| Et4A H& H S
A|ZE{(range shifter)S AP%&E MYE otLlah 7Y Bl M
=3 5 ME HsHME ABEIRELICEH B4 0|2 HE A 52
CNAO(Centro Nazionale di Adroterapia Oncologica, O|& 2|0} ZtH|Oh) A =&
SIURTHEE OIR YE A}R°F £ 72 HIT(Heidelberger lon Beam Therapy Center,
=11 '|'0|':'"|:|'||EE_)01IH 4850 QLlEl-_

OIE-lEF HAEof CHet = 7|&2 LEE He|, 2ot 7|&, Hoi M 242 §49]

foXalv VS +*'2FE|D=I RSL-D-RS-2024A-REF, RayStation '2024A Reference Manual
o| MEF A 5 ZIZ0| M Eelg = J&LIcH MA|Ael Met s = gLt
Jout 8 MR ST 2|E MEto| AHEE[{S M ol= 8200/ x| Z0/2 PBS
AEF 74/Af B0 dHEs T J&Lch

Bt4 ol2of Cigt 221 MZF U RBE 78 MEF Ll HE2 % ol x| = 7| Al
AHB Syngo RTPS(Siemens AG)M| Al H|4tEl O|F oA | Mol CHaH A AIZIRA:
*‘I—IEP RBE 7t& MEo| &2 LEM 22| B2 TR|P98(7HH*X+ GslI
Helmholtzentrum fiir Schwerionenforschung GmbH, S C}E#EIE)2 2 2|
I MKM 22 9| 2 iDose(7H& At: NIRS, National Institute of Radiological
Science, Y& XIHP)E AME S of&(2)el MEFof| CHSHME AAIZR&LICEH
Hl 2} = 7+n+ Byt £2 7|1F2 UE7| Mol EtA 0|2 PBS MY ATl A4S

H|m CHAF QA A|AE“I'_|- =S58t Zdo g2 7tFsF £~ Q& L},

HEO| AL, GSINM LEM-IV 2 2of 2t AHAHE Z7| RBE 30| = AFE R}
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o4, CHE HE 2K 2 U FE2 E4AE &H M5t 2=
el 2R QA I Lol ME oS Folsl FAAR. (261665)

Y Z;I'T"!

US/SS/DS/Wobbling2| BE§t ZF Al A, RayStation
US/SS/DS/Wobbling Hl& H FAMLTZNES LAE E
EoA HXYHOo| HA|MOoZ X9 |7; of= 5t Z2olA 7 WI5iCtD
7HEELICH BEE ERAA JHHO| MB

A|AE“01| °.|25| | |:|:'—
2 D Eof CHEH WAL ERUA = S KMB8Hok st=XIE 2 74"*
oF: R ArEREo| AMelelL|ct.

(372132)
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o1

Aol

US/SS/DS/Wobbling #&1 2 0f|0{Z(air gap)2l ™ IS A.
gts¥Ee g2 ZoloM 2 H A HILE=E BRI 7HE U2, o
%ot 8t xt Atojoil 2 oflo{ZH(air gap)Ol A= 22| SOBP Q| Z 01| A
O EILElE A7 LR U&LICH ol 21He F2 FTHR Bl2lX|
AlZE{(range shifter) /& =2 Z EXO| QK| HET7|E 0|88
2104 Af ZHEHE| QA& LT
A RHE HE B M 2T 2|F0|M ol2fst BHAIE 2l
11,US/SS/DS/Wobbling & 2| 0f|0{Z(air gap) & & & Z|43tstE 70|
ZE&LCt (372143)
| A
Pt WE ZAFR|7F 2R US/ISS/IDS/Wobblingoll O|x|= &1},
US/SS/DS/Wobbling Hl& B M2 QIFXI2 S5t W ZALX|E 7|EL
2 FLICE o] ZAtXIE 7Y ZM FMof CHEt SH ERUEE FA
5tH, XIS semi infinite layer2| AEio 2 EL|C}. 0248t 2 AFXIS
Fot= S5 cHY Yol H 7it2 2 S HIZEEE K| & xtol
A of X|CHEHLICH BE2 o &S Al2flof A EX 4 {ofl CHSh A st &
Ao M olet Z2 #HAE 2 5 A&
o) ghEa pedsto] 2 S HIZEEE K 2 EXtel A ME A
Aro| Mtk k2 £ USS2 g1 Qlofof gLICt. (370003)

=|
=
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/8 =il
¥4 }USISSIDSNVobemg Hg g M2 AHbtollMel el Ha
E3h g%t US/SS/DS/Wobbllng He B M AT ZE HR E
A FRIE Ao AF o2 XMEIStH, H E4AIE Eo{7tH HE
Hl ZX0| A|ZFEIL|CH o= A EHHo|| o™ ZF Hi& 2l 2 M F X
Ol 37| 3fcHx|1, FH HIZ 20| EXHEY wf F&F BE EAHIOH °I
o gt M2 287t HE £ QIche ojn| Lt B ol 2
27t RHEIE B0l BA 220| 2 57 HIZ Aol Fuic
[f2tA O] LF = CF2 oM o HZELICH
«  oflo{Zl(air gap)Ql 27|
. I3 EW HM Aol 2+
. EXMO|XZ
- UE EHHZEY
ArERHE HE | M ATIO| of2f8t MBtAIE 2 1 QJofof LCH.
(383008)
US/SS/DS/Wobbling IIIIE-IMIE%(Meterset Rate)2| EtAtH 2.
US/SS/DS/Wobbling 01| A & O/E{M|E & (Meterset Rate)= Bt AHH
EEHE M AEsts *E“SE X2 A= d¥a z|cHEt 2sHok &
LIC}H. (522820)
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1]
0]
rok
0%
HI

ox

al
US 2 =0i A Mitsubishi Electric Co SELECT BEAM NOZZLEO{| CH
gt Al MZFo| IiCHI 7}, US = =04l A Mitsubishi Electric Co SELECT
BEAM NOZZLEO| ME3st= US 2o A8t 2ol M drlg A
SE M LA B0 A A AHE MZEO| & A X QI BHCHE 7L 7L = QIE|RF
&LCt o] 2itE FAH Hel S M- dlolE)e 2 HolEl 2|4 BelX|
A|ZE{(range shifter) F7H 2 Ct 4l 2 B 2IX| A|ZE{(range shifter)
SHE M85t HolM 45| HELICE 0| 2AtE M EARE
glof| F71e < o HZELICH Snout #I%x|= BIIQIX| A|ZE{(range
shifter) 2 Ok 7| == At O|x[= GOl Mo, BlIQIX| A|ZE{(range
shifter) 2 Of7|E|= EH M @ Xt= 2 4|9t 8t &t ALO| 2] of 0 Z(air
gap)0| 25 S 7I& LIt

o] M2 @it 0il01Z(air gap)2
HELCH ol F2 M Y9
|

S8t Ex X Mol ¥ 20 &
MF ool Botol A HIZELich
ASRHE HiE gl M2 QTIOf o|a{st MBHAIE 2

X| A|ZE{(range shifter) F7HE AMste Hel S ClolE) 2
AAad/g] 2ol SE3| ZFo{of & 20| Ql&LICH (382252)
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|
Y =1l

US 2 =0flM Mitsubishi Electric Co SELECT BEAM NOZZLEO]| CH
gt B4Rt B 25 olHXME A5t B M HS .
RayStation 2024A2| M2 ATl ZHE A|, He| B4 A &H 25 of
HXE AF& 3104 Mitsubishi SELECT BEAM NOZZLES US 2=
(Mitsubishi US)2 Y&t Bio| HArE S Mo M & A HR}
7 AZ|AE LI Q37 EAF Pdol| M FIAIZF 2 U 3em &= 6cm
Q| AR} gP774| 8x8 cm2 HALZt E5 OHAME F%‘zﬂgtﬁ, oA
O| Y| HEHOo 2 MEEIU&LICL SHE SHIZ 0 U2 AHME T
2ot 0177H7+ SEUNOH(IT M AL B o|X|), ALE T2
tlo| MM 2R (ME "5<50%) S x| A4S Ux|ELICEH
e AME Z20 U2 DI5% £ F2| SH Z2 0 UECH #HM o
2 & e, 20~80% ™ Bt5 Yol XH0|7} 8 A= 2mmE
ZotetE [o| HEEReLCH T2 0t EAM90| Zto AlmE(3mm,
3%)T 5%E Z15t04 HCHMo=E & UWo
MLCE F ZC|HOIEZ A& 3= Mitsubishi

EdA g0l 25 M E ALE T ZAF Yol
HEIX| gt &LICt

RLMIE LI& 2 RSL-D-RS-2024A-REF, RayStation 2024A Reference
Manual ’E. SHAAIR.
2 st 0

4 ¢ 112 AIEI0] Of2{2 R B ALY
£t QAOlAf Ol M52

2 pHEEA&LICH
u

S _7F_A|. 0404o||_|. I:HO|
KE olafet Bxt7H ¥

El
1
Py

OL T
Eomy
440
B
_>,-_
mgh 1=
N
T
ol &
I
lo
g'l_l

>
>

to

Zq

Optivus 0|5 24t A| AR o] MTF T, RaySearch M AT HAS
01IH &0 MT =210t 9| £H(shoulder) 7+ RayStatlonoM RS
&5t A RHBE|X|= b =Chs ROl WHE[RELICH T A, Z0H3%,
3mm) St > 95%2Hs M HE T 70| Oo|&#E|X| f&LICH 2
do| oldE|x| e Z2, AlME SMo| SYE Z2 MU H §
= £2HE LIEt =, ol D95%0I M 7‘/\} HA L{H|o| BtA =
FEfELCHOAl. Ol2{8t E0t= O = 01|L‘IX|01IA-I S92 =AY
(>10cm)Q| &2 ZIo| & 7t Z10]0i| A 7P‘" F &L
M A A Al O|2{8t XMIBHALE Ol R oldtioF & LICH £5] ol Z& ol 74
& 2Kt Abeflol| CHal =& 7tsS8HR| 2 EX| L2 K| BHEE = o
E A QA o ZHed S| F=o|E 712040k FLCH.

>

19 mo

(410850)
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Zt k2 2k AKX} SS/DS/US/Wobbling 210l CH&ll 10mm 0|2+ Zlo|oi|
M M mR}, oF 7 LMK X2 TAF Q9| RaySearch £4
SS/DS/US/Wobbling M2 ATl HAB 0|, SH M T2 0ol &
7 10mm 0|2k Z1oJol| A &4 HetstH Al X|= et =Ches Zdo| &
AZ|RELICEH ol HRtE B AF8El= ME AARIQ X2 &0
MR AS AlAEI0| MMH5HE KMHoLX| FMER7F MEEl= WK
FHME|ARELICH o] FMHXHE B4 RayStation M3 AT M K|
x| otE O & 7H 78 HA ol T2 X| oA EAtE|o] Q& LICH Mk
T2 8t o] AMRI7| ofLX|et FEEH SHERHAE ZHE=C)
T 7H-Eghelct

AEXtE &2 Zlolel Mol Hel AE |2 3
2
=

02
od
mjo
|'|II
mjo

4 Qlct

rir

(581160)

OF A4

o O

XFPBS MEF HIAM B 1

ox

a!

gl 21 x| A|ZE{(range shifter)7} = Gxt PBS U 2t A ZH i (line
scanning) Hof CiEt Hlg 2 M2 AlElof M=t M. RayStation PBS
He H MF AT HES EH, 4OiMHS 2 2 of|o{Z(air gap)0l U=
Bl @IX| A|ZE{(range shifter)7} At E B¢ MT G2 Q740 HAt
7t E35| &2 Zlolo] MBFUIM XA LiEL&LICEH olg{8t HRlE of
0{Z(air gap)HIMo| EX LAt =& *{2|of PZ /0] T HHof
Mol Mol BpEIHELICH Jg{Lt, Bkt EHMe| AZHO| OfS A
Xl= doe ME AT o|Mstol CHEr AT EE8E M 2 F0f 704
g+ J&Lch

A ExtE He M ATIO| 0|23 MEHALE S & T 240{oF &
BIQIX| A|ZE](range shifter)& Z & 3t= Rlof CHst &

3= RayStation Monte-Carlo 412 QTS AL WS M= HEL
Ct. (369527)
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(el

Zo!

e

&M PBS PB M T Ed ME AT R[EHALE.
H& 2l M H| 4o A Gaussian

2 LHFo{ELct ol H& Bl 2
|7 ok7 |5l @BE
Gaussian ZF A 9|
5let HEo| SE ¢S
SRS m 19742 M

Py

ayStation PBS

o ZRAAE 1970 ME ATHS
g &oie 2A

|8t ZdLIct. gtHol =7|

E3 CHAQI AT 37)of CHEF 8K} 7|

£22 51, O st AN S8

7tR| Atolol MBS eFiLCt.

L gxt HE 2 PBS M o] ME AT AtO|2] HE|IE AT 37|
of et ZatELch ME A% HEls AT I T7|(A% Alzo) 9| oF
85%0|H, 5mm A% o| A0l ME A% 7HE|7t Z[CH 4mm 7t ElL
Ct A% 377} 01 HR|EH ME AT ALO|o| HE|7t &HXtel 7|5t &t
M et O A £ Q&LICE ol Ao & Xtol 7|58t A H#3l o}
HE& 8 M AT TE{Z|X| E&LICH A EHE &6l UE A&
Zhol: HM ol M Lt E AT ol B2, B At X|2HEZ|(AM 2] ROI)
ot WRtetE ME A0 TE{ElLICH O A, 2 QAo MO
&A= 7hs 4ol &Lct oflo{Z(air gap) 0l 2 &I X| A|ZE{(range
shifter)& XL X| &0} 874 A B5tE BRE 2 AT 7|0 HEE
A O|lA

T AAE thl-

KMt LI 2 RSL-D-RS-2024A-REF, RayStation 2024A Reference
ManualE & ZE5HAAL.

ArEAtE PBS M A &HO| o8t MBtALE S 21 Qlo{ok StH, 2l
QIX| A|ZE{(range shifter)& Z&st= ZE 2o CHal £|1F MEF A4
0f = RayStation Monte-Carlo & ATIS A8 E WS M3 HE L
C}. (369528)

H |
o
iR
2
Pl
rn
4o

r

> 1
_°||_I_|_
Q'I_I
N

4o

kU 02 bt
oz -

m
o rlo
o

H

A 4n

o
> 12
H

a
i

O

Zm
& dxt PBS PB M2 A ZIo| AZHEH ZAF WA 37| MBHALE.
RayStation2| PBS Hl& & ME AT B2 AZHE ZAF ¥ 37|
4 x4cm27}t K|k 7HSEFLICH ZAF B4 37|74 x 4cm2 2 T 2H2 PBS
= S35 FolstalAl2.

-

(369529)
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K

ol AZH(line scanning): A3 BE0|AM HQIZ 2 A8t £ M
ChAl A &, 2FRI AZH (line scanning) Hl&lo] A3 3
OHEO| HOIE 8 vt B, Al&ls M3 MEE M3 7t
ofZto| S UX|7t WHME = l&LICH 1 olfs HUE +8 HE
g Mol FESHEIX| e k7| HE L|ch 22{Lt Ol= Sumitomo
x| 2 Mo A|IARIS| MU Et2 ol W& O|E/LICt O|E SHt2H| gt
PatodH MEFS CHA| Al AtSHok g LCt.

(6136)

E27 MLC OT{X 22 M 9/5.0| &2 0I= A% ofT{{7H 7|7

9
M LEHEL|HLE X2 T F I NLIE F2 oA 224 2Fof
k=2
—

= — = T AAE
(252691)
| ZAq)
PBS 5 % MLC ojT{x{ 2} ZEE robust Z|X3}(robust

ptimization). robust Z|%{3}(robust optimization)7+ &4 X} PBS H|
i ol HAQF AR k|0 M8 El= B, oHHA Q| otEIe| 3 7|7t
235 HMRI x| 28T Z§z|ofof &) Ao = #H & o]

obustE £ UEZE SHAAIR. (252705)

ofy Jor ©

Py
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1 Sl

Xt PBS MC M3 Al EIO| AL ¥ 37| A|EHALE. RayStation2|
Monte Carlo PBS M AT A2 TA WH 37|E 7|IEe=Z2 OIS
MAEXR|S 7S EH LI

* 4x4cm27t K| AL B 77|
*  2x2cm2 7}FX|S] MLC OHT{*{ opening
* 4 x4cm2 T}HX|Q| E5 OHI{X{ opening

5~30 mm Heo| &2 ZTAI 2 5t 2E 8~15mme| EE i

75 x|
AZHE ZAF FAO|L 75 M AT AB o MHEC 2 =5 PBS
3 310l AsHL! AZE £ T 55| FolstAAIR.
(369532)
/8 <t

B F2 TAL FHofl AFE El= SR MC M QI EIo] MBF HEE,
RayStation2| Monte Carlo PBS & 2Tl HE2 &1 &2 TAL S
o| YN H|W Al ME HE T QTAIE SR RE 2F7ho| TXtIt QU
22 EodELCE HBolE 2E 8mm L 15 mme| TR E ALS5t
04 5~30 mm Z0|9] ZAL ¥jo| ZEELICt HAE MHo| AFSE

X2 L &0ls MFEM 72 cm YA E R k|8 BIQIX| AlZE

7+ AU&LICE o] Mol HE T QFAE 2 Z0H3%, 0.3 mm) EHE
90% Ol 4, Z0t(5%, 0.5 mm) & HE 95% Ol LICt 8 mm 775
B2 AM835HE EIAE At2| 2] B2 RayStation Monte Carlo PBS
2 QT2 F-gtol bIsh MBS Dt EIt st 80| U2, 8 A

Bl M= o 14%0| 28 B R ZHE0| Z0H3%, 0.3 mm) HEET 2
TAE S SFSK| ZRELICH SUSH A™HO|X|EH HATE 2 ZFE0] 15
mm@l EHIAE ME0ME ZE HEE QFAEE St6ta, 5o &F
2 ZA gol cligt 2 E EAE A0 ME Z0H5%, 0.5 mm) 27
ArgE Sotghuct

TR} 15 mmEC &2 Ae 28

|

=| x
7—|H:£| °| Fo

ol
-
o
-r
o
r

rr

(824407)
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= Jnll
PB A-|EF o{|7t|o| 25t s

slab 2AFX|7} ¥ &xt PBS/EHR! A2 (line
scanning)ol O|x|= &1

=2 A
MK PBS/EHR AZH 'a'(llne scanning) Hl
& B ME ATI2 42 FEt slab ZARIE 7|ESZ FLICE O] 2A
Xz 7Y ZM FMof CHEt ST ERUYS -'?'—A|OHII=I EXHE semi
infinite layer2| AB o= FL|CH O|248t 2AMX|S| E1t= 5| CHe
Qoo o 7t 2 SH HIFHES K| #xoA o x[cHELCH
O] &2 B2 H&AE Atsllol M £35S CHE X2 HE o JE
2 0/& £ gLct lelx| AI“E-I(range shifter) & At 5t w2 &
ol AR W= Z| Zof st M2 PTV S 0IA 10%7HX| ZHCHE I}
T|0] AMZF RiEHEE SO T CHAF B49|0] £ Al0| 2 7o 2 &HOIg|ois

b
L

Y HRisto] 2 5H HIZ EHGS Kl 2 #itel F2 M A
AO| HESEX| o2 = USS 1 Qlofok FLct oA & 5™ H|
-F”‘"SOI LIEfLEE ROl 2 E BHRIof| CHEF 2[F M HlAtol=
RayStation Monte Carlo M AZTIS AI8E "H2 XM= HELICH
(369533)

| A

Mevion Spot Map Converter(SMC)= Mevion HyperscanOil A} 8 &
LIC}. O] Monte Carlo M AT Z %[F M S AHAHE mH ofLAX|
B MRALE, AT 9|, An* MU, HQIE = ZE|HOlEH 2 &2

2 olo|E{= /\n* af=pn 7H“=' HA Z2|H0|ME £(X3}5t= Mevion
Spot Map Converter(SMC)E Satghuct o|F 2 A% Z2|HI0|H
leaf(d) 2| A @Ix|7} B E|= S sSMCe| 32 M 74IAH>1I A&
grLich Jeut 228 Bl M Al E M2 F7| AR IES E
CHE SMC £3{2 O|S & LICh =7| A% mEH 2|5 A% T{& 0| CF

ol

= A5 HLQIA M A1E 4 Mol "HoI7E 42 % QU
Lict

KEMI8H LI 2 RSL-D-RS-2024A-REF, RayStation 2024A Reference
Manualg EZ3sH&AIL. (369117)
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) i

evion Hyperscan

on HyperscanOi| CH&t M2 AT HE 5,
EEY H*°FOE 7cm7P

Mev A
2 .=.é ol SMZF S AXBRIC HE|I7F X
|

[ |

FII' g

2 AT *0| U= H=olMq 2 xto|7} =l EL
oEl AT DE{ME T} HlEo| o3t HECH 2 A o H“” st 7<A+
dof Mol 2 %2 MY ol 2 E|HolM & h.':*% o=z 59|
LICt O] F&2 Xt YoM SME SaEMK|e| 2|cH 7{2] 10cm 77+
x| MM3S| B7t5t04 HEE A% O|E{ME S} MEE AT OIE|ME Q|
XO|7F Z|CH of 3%0i TEEFLICt F8d AZHo| O|EMEVI ATiMe
EH =2 32, Mol iS5t &0l H HE £ JU&LICEH 0l &
I} = Mevion Medical Systems0i| 2|3l & Q1z|A&LICtH

0| A= Mevion Medical Systems0l A 312352120 Hyperscan 7|
710l Chall 50 A% OIEME BHE 0|8E £ U&LICH AF8XIE
Ol B =XIE MAIGHHLE F ZALPEA M Al ZHEH 3t F0|8 7|
2040 gLt

a
Oy
_"E
OT
zi_
9

r
KAl

(300)

Mevion &t O|T{A ZH1} &7 At 3t A MC M Al Tlof MEF
& M. Mevion 30|14 ZHoi| CHEF Monte Carlo PBS A2 17l AZof|
MCHg AMtEe| SHEXIE HDE m MT Hatd 70
Aol gelx|R&Lct

. _4\_%4 |:|_.|Al-_g X-IEH A 2E

Mevion 5t O|THAZHOY| CHEF M AT HB 0| Zo|7k MZ CHE

QA CHA 3x3x 3cm3t M 37| 4 x 4cm2o| B oL K| AL
dodo| ML M HAP7} AHHEH o= (3% X1} HOlE|UaL

AAHEH
Ct. O] TRt= oflo{Z(air gap)Ol 25 FHELICH
« O ME Al ZAF B of|x|of M Mk

Mevion &} O|T{AZHol| CHEF MZF ATl Z450f A RayStationO| =
AF @304 of X|o| MBS AMCHS| LTIt Zdo 2 E0IERL
LICt I Xlo|= oA E AF2E [ EH Z Ao M 7HEF Zi&L

_,_

1
o
N
A
30
rir

Ct.
Aol M EOIE Wil & 5lLE7E A Mo 2 Rol0|E £ e BoE
Mevion &t O|T{AZHO|| CHEH PBS 74I%% HEE M §35| FoI5HAAIL

(384587)
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Zo!

2l SIS E SHN 25 AMH2 ol0| ALHE 24X Monte Carlo &
MZF MEkol| FeF2 FX| d&LICH YA X Monte Carlo A M2
£ 28l ZCH S8 E SAHM 28 AMe HAE mE olO] AME M
20| W& vhx| ot=Che Mol fRoldtdAIR. a2 2 HE Tof

HME MBS MAME 32 UMM MEF S MSSX| L= SHNME
(o]

— O 1— = o T Emo i =
B AIMO| Qo a0z EAIE £ QU&LICEH (369534)

0

Sk qijo

ol

Z0[2pBS MEF A BT

Zq

EHXHE semi infinite layer2]
gut ptdstod 2 5H HIF
o
=]

sl defstx| g = U

Zq

Et4 O|2 PBSQ| ZAF ¥ 37| M|stALE. RayStation2| M 2l
ZAEZ2 3x3cm2~20 x 20cm22| ZAF @i 37| K|ghL
AP 37| MSHELCH ZHLE 2 37(8] ZAF YA MAE o
E3| FolstAAI2.

1 A
& Oo|2 PBSQ| ZAl ¥ 37| MIBtALE. RayStation2| M2 AHIZ
ZHZE2 3x3cm2~20x20cm22| ZAF ¥4 37|2 x|etLct o] =
At g 37| MEHECH Z L 2 27(9] ZAF ¥ds M mols
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(el

Zo!

HeIX| A ZE{E MEE -E OI2 PBSo| HcH M2 Y
RayStation0l| M & & 0|2 M3 HMol| AR Els B4 M C.>_+I7<._Io1|A-|
BIQIK| AlZE{S} arxr A+o|9| °4°4(O+|017"0|E+:'_5 el g 2oz
Hd2lofl= AMEto| QU&LICt MEF AEI2 %|CH 40 cm 2| of|o{ZHod| CHEH
ME™Mo=Z 7—|7<E|M9|:|=| 2 ofo{Zlio] BR ES| B2 T AF Qod gl
E= FH2 QK| AIMEMIA-I ='°'xl7+ F"*EI%QLIEP EEPEHH 40
cm_‘?‘_EP Z ofo{Zig2 M8E W= Z'Es| Foslof gfLch

(219202)

O

P=Jnl

S 23%c =2t SFM Zo|2 PBS2| M

RayStation0i A 0|2 M A &tol| A8l BM M _*IE %nr

2EAMoZ e SHOI: i 2 o =)ol 3 A5 EE

oM BtHIEo| U&LICH Bo| EECt FHE 2E8 Sutstes 89

RayStation2 M2 B LETE ot4A "Wotshs B, 22t 7t

0| 42 THoH WIbELICH Wo| ME CHE ZRol 238

CHE __I 4 Aol MeE ol2{8t 2ot} “*HEII'_ Hit= B8 1%

O|2te 2 Z&Lct ag{Lt &lo| olz48t ='"'E %%H aget HElg

SostH I 207 HE = U&LIct 0| B M B LET AHl4t

ol eI dEgs WaLlct Blo| 20 23

a 48t HelE STHE E2 MERE 35| F2o|Hof FLct.
(410378)

or
3'.
Lok
i

OII

RBE D21} B3 E Q&E 2 ALSKs MESY J_'—|'H|(RBE)E
A QAN ALBIE & 21 Qo SHE FA

& 4o 2 o AELICH 0o7|0fl= RBE
e Zdo| ofod2 0t HRE S AME

f. (261621)
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HEZ|0|M BlofLt 12 B #7I(wedge) & ¢lE 0 HI-IECRILICH
7|(wedge) &= BHAIH EE2Z 3|TstHAM A S7HELICH

1. LINACO| Z2|MH|O|E{ ZtE= 8 IEC 612172 A5 S A Z/T 4
Zl(wedge) &8 2t E2/= [deg]E S ELICH

gnk LINACS| ZE|H|O|E{ Zt =7} HI-IECZ A8t S 7 & EIH #7]
(wedge) & & Zt S| EHRl= [deg Non-IEC]Z XS ELICt.
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53.5 EXI X[ ZHE AAE

BAF R EE AAEHIS % & 7sE S0 3|HstE EAF X|Ho| Y 22
ot S 2| LICEH B X EE AA”RHME 1™ EE AARHS ZA AlA
HoZ AlgghLct

« IEC EZEO0|M &tx} x| A A2 7t X| Z 70 M TEE A|AET A
RIELICH 2ol 3| HE2 oM = mf BHAIA HE¥o =z HolE LIt

‘}Zs

Ys

Xs

« HI-IEC 1(Varian IEC) 7|7| 2 0f| A & X} I% AMA”RIR 72X 427t 0Y
M DHE AAERD AXIFLICH 2ol 2|1 HES2 2ol & m AlA HEe
2 Mot

bz

Ys

Xs
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. H|-IEC2(Varian &) 77| M= oM IEC 7t % Z =7t 0= 0|H 7t x| Z
T 180 LICt ol 3| e oM & M AlH LES

‘ s

Hu
0
lo
o
r
[nl

Ys

Xs

>

i LINACIL 7} R % ZtE 8 IEC 612172 A 528 P& E/H 2t e B
Ll [deg]Z HMEELICF.

gnk LINACZ} 7} R x| Zt = & Non-IEC 1("Varian IEC")Z At &35t & 74
E|H Zt = EFRIE AFE A} QIE{H 0] A 0 A [deg Non-IEC] 2 XS E| 1,
&l 2 1 Ao E [deg Non-IEC CW]Z2 & &L Ct.

= pnt LINACZ} 7} R x| Zt= & Non-IEC 2("Varian E&") 2 A&t =
SE|H ZtE EHRl= AFS A QIE{H| 0] A 0] A [deg Non-IEC]Z M& &
1, A& 21 oA [deg Non-IEC CW]Z XS &/LICt.

53.6  HUCH T IHE A|AH]

RayStationoﬂA-i._ 0F WA &dr 3|zt F0|s 728k xl""lElI:IE =hoqry
Ha ItE AAES Y EA X S E AL LXELICH 5o Ha 3 E
AABME Bt AL X[ ZHE A|ABE 2X AIAECZ AASELICH

X

5.3.7 EAcH =E =
RayStation0i| M, E|O|& & ZEH = ZX A|ARCE HO|E AT HA XEA
E Zr&Uct 1x| Y E Z 2= XL IEC EEC R EAIELICE £% 3|H2 1

=
XA E 2 =22 Ho|FLct
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« H|O|E &F x| A== XtF0l CiEh 2iITe =z YolELU o I|x| 24Tl F7t
£ o Xt5FE et E|o|S & ZEHA HYM EQAS EﬂOI% - g=q¢

— — =
ANAYE L2 2[5t E S LIEHHLICH

-
= e

om

5.3.8 CgberKnlfe FARM AA ZHE A[AH]

CyberKnlfe SEAFM AA THE AAEI2 CyberKnife & AP‘" =& At835tod oS
StH LA A 40f 7|2E F10 JUELICH CyberKnife ZAMT AA ZHE A|AH
2 0™ E AAEE 2 A|ARICZ §FL|CH CyberKnife %I 22| <L CyberKnife
I:II-AI.IA_-{ AASIE AAEIS 9 [|3H &% FLE A|AEO| B A|¢E1IOI|_||:|._
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I
bl
Hr

6702| 2t ME= 2 A[AEIDL 2245104 CyberKnife & A4

o|gtLct. 67H°| U2 AA RX| ZHE(Cx, Cy, Cz)2t 3|F ZH (yaw, roll, pitch)
Lct.

AA O/;'c/

AA 2|R|(Cx, Cy, Cz)E 1™ 2 E A|ARIO| Z} E 0 A CyberKnife BAFM AA
E A2 7|H Ico /%€ HolgLIC

7f ‘Zc

Cz |-

lo,If

aZe. A LRI DR YULICE 047 MIo=SMF Sl s=AA ¢ =Cyberknife
HAM AA FHE AA- (= D EE AARLICH

3|

R(yaw), E(roll), Z|X|(pitch)2| Al 7}X| |2 RtA| 7|& LEFat #tzdstod

CyberKnife HAHME A ZE A|AHIO| WEFS % 0|°FL_|E} 71E WEM 2, E,

x| s 25 00||:|1 Xc, Ye, Zc & ZhZh Xf, Yf, zfet WagLIct 3|t ™

M, ackgd g 1ok Ilxl = ME HSELC EJ‘—'P I|x|l= o|x2| &t 74

E= 50 Enol A P £2 o= & 3|t

%)
<
Q
é
rr
i

=
E S402 # X9t YOl BRI @ 2E
R Lo ZH0l U Bt HOIM BAEIE A o) W
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LICE X, Y, ZE 7|& ¥&el FelLich X, Y’ ZE 2 3Tl WE 2t

7He
LIt

-|D|' 0|)|

- E(Rol)2YE Aoz 3t 79 X'0| 3|MULICH 8 ZtE = 7|ZEHME #stT
U} Lo v'Ho U= EoilA-I A= AlA BroH 2EF 3|70 CHaH MR
BILELICE Xe, Y’ ZE 2 3™ o|F E 3| & 2 Feuct

77

X
) —& Xc
«  I|X|(Pitch)= XcE ZACR 8 Y2t 29| 3| MLICH m|x| Z = 7|EHS
ot Ues Lol XcFol U= 8 Mol BHEEl= AlA ghol e &|Toi Cf

RSL-D-RS-2024A-IFU-KO-4.0-2025-02-05 RAYSTATION 2024A SP2 At& X|E 145



LH_
=5}
o
ikl
o
Zl
Hr
od
lo
kK
>

Sl MAF S7HELICE X, Yo, ZeE HX 2, O CFRo| 8, I CF2of| TX| =A]

MR
2 M 7t 2E 2™ o|F 2| & At FlLch.

539 B XIX|Z At
0|2 X2 717|2| B2 Btx} XIX|H olX}H(ElO|E/7H2 R EHM)E 7171& 740|M'd
g = QU&LICH O|F of2 XIZ KAMIZ #Atel XIZ & HI=sHoF B LCt.

AAEH [y y—
Oxt7k e 71712 B BA X|X| X E|o|2 &E 2T Hols 14150/ 5.3.5

Bl X[ FE A|AE EHR~1420 0/ X] 5.3.7 ZHICH ZHE A|A S EF2lof| ol
IEC EZ g =Lt 5,

« ORtol ™ = ptot = B A7 ZHEE| Hiof—lS e M 0L &2
B L2 2ol 2D 2ol AlA gl g ez HolEL|cH

«  oxto| m|x| A& okt SEHO|7F =AY M 0LIch Z|X| Z4 T B7HE 2Rt
7t FR 7|IfE B2 o g
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5.3.10 RayPhysics2| M FM Ft E A|AH]
Beam Commissioning 22 IEC

7HR|H, HHO| = MO SHF0f AL S HEELICH xF2 WA
EHyE2 HEZ| Bo 2 Yol WES 7tX|= Qe Hat WHELICH A4
SEMZ SAMOE S5t 20| LHMEFS ZIo| WEk D MEdE L |C ZHEZ| 9
H 0| Zt == 21X|Lt Beam Commissionin
ELc PR xzHI yzPH0i| A 2tF1S| BEACHE]
I lgLch

«

H

0% TN
olo
[

0 o

=]
o

:E=-| 9. A BE ;_A-{ }_l._li_l_ AlﬁE-II

53.11 AME AN T|7|ZHE AlAH

M U4 7|7]= RayStationol M XM B4t 287 T E AlAfioR MBI
ol & AlLES e AL IEC 1 FHE A&
Sinf pedE XM Y 87| BE AlAHol gEe M 7hx| 2T Abgstod 4
ZEY

A uim 3|2 1™ 3 E A|AHIQ| yi% A0 2 0|F0{X|= HEZ| 3|T0|H,
13611{/0/7\'/5.3.2 HE B ZHFE A|AE EH2O| MBEE|o] Ql&L]Ct.

AAEH

=t 3|7 BtEA| %2 ZHE 2/9] 3|ZQ2l 712 ofL|X|8t, 1% Z}E AlA
Elojy=g SAoZ 3t 3|MLCt. 85 F& 7|7 IEC ZHED] 3/
’W”f X|2EtLct.

SR ZHE A|ARIQI HER| IR| XHE AAE(TR10)2 24 AIARIDZH2
E2| ZE AAHEE 7IX|1 oM, HEE| B E AARIO xFE SH2E 0|F0
XlE s|IMLIct HEE| X|X| Zt =7t 00|H ZHE 2| I|R| ZHE AlARD HE 2| X}

E AARO] URIFFLICH ol 3|1 Y2 Mol Alxfetod ZHEE| ZHE AlA
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Bo| YOl xES 2t B M AIAIYERLICH Sre B 717] YA AL 2L
Ct.

Zgp

Sr

XM Gy A7 ZE AAROR)2 ZA A|ARD 22 ZHEZ| I|X| ZHE Al
ARIE 7HR|D o HEE| I|X| 2HE AARO| 2R 8 S42E 0|F0{X|= 3

| ==
HALICh X Fe=4l7|0l Zt= 71 00| XM Ja 47| ZHE A|ARD ZHEE
|

I|R| ZHE AAEO| LXIFLICH 2ol 3| HE2 HHS gl s ¥l z5 <
g Mol M 2t S m Al7A| BrefY ZILICH Sr2 imager WARM AAQILICEH

Ir

Sr

a3 11 xMH AT ZE AAE]

gl)gl %’él' /{//_\ El O] AdX4 O AF 7/7/
RayStation0f| A A7 J4 A|ARI2 B 7 L= o2 7He| M H4 717|12 714
ELch 24 dE QY 77| 2 S 8717t U Y LA LA Ch M
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HEE| ZAE HE F& 7/[7]

HEE| 228 Jat 77| HEE|(RIZ HEEI E= G4 HEE)S} &7 o|5E
LIct HEZ| B2 g4 7|7/ HES| Z4 T LEAO0| US & U&LICH
HEZ|7t AU E imageroll= HEE| 3B UELICH &, XM G4F07| 3 E
AMAEIO| THEZ| ZHE A|AED AX|FLICH HEE| 3|2 B = % 8ol 74
EB| Z T 9 imager ZHEE| ZT 2z A 8t ZIo 2 FI™ELICE

S HEEY 7]
I1HE QY 77| Alzdo nHELICH 1HE S 7I7|de HEE| BT, H
Eg| m|x| 2™, XM QY +87| 3|Hol2tes M 7HX| 20| 2F U & UL

54 JAW(Z) Y Mmc ot =&

RayStation 2024A0| A= IEC 61217 EE&= IEC 601-2-1 04| 2t Jaw(Z) 2
2 X|"E & &Lt o] Hol ME IEC 61217 Field coordinate system definitions
MYEE ALE5tod MEELICEH

541 IEC61217jaw(E)CtH B &

IEC 612170, Y2= THEE|} 7HHRH Y12 THEZ|2F H2| Ho{x] U&LICt
IEC 61217 ZHE AlAH0IM ZHEZ| 2 Z2|H0|E Z =7} 09! B2, ZHEEZIZ O}
FEAS ME 7222 X122 2150|1 X2e QLEZQILICE

flolM HAME &
ofstE THEE

X1

+

a3l 12. Jaw(ZE) L mLcBHE(IECE1217).
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542 IEC601jaw(Z)CIHE E&E

IEC 60101 M, X1E ZHE 2|2} 717712 H X2= HEE|2F HE| Ho{x AU&LICH IEC

61217 =t & A|AHEOIM HEE| X 22IHOIE 27} 021 B2, HEE|E OHFE
%he Mg 7IZ2R Y2k 21%0ln Y12 2EX

- ==

fIoM HAIME
Foist= HER

a3 13, Jaw(Z) L MLC 2HE(IEC 601).

& Jaw(Z) ctel 7|& ME 2 RayStationo| Z2|H|O/E{ 0|51}
RayPhysics2| 7|7| § & workspace0l|Bt F&<S &

01%15]IEC 6121701 & F EHH X| & Bf LIC}. ol & & 54, RayPhysics
9| Bl Z Y workspaceOllA{ 18f A cFlaf Of 7K+ /L |C}.
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6 AIAEI FZAM U ot
6 A| ANEIB274dA41 01 OF R{ Ad
—H T 20O xL-1-0
Ol oMz AlAE F24 L ohMof CHE 2t atdg AYELIct
AEXE7H AAE CI|O|Ee| YR E TR, 7 EE AXE ERJI gLt 2E
TH2 EH USE U2 MH|A Z| 0| =~>SHOk ELICH MH|A ZJ2 HX[IT
"""”Oﬂ [EFEF AAEI ZHE X|HE -’F U&LIC} RayStationoll 23t 221 H
Sels Hok SX ZXI8 MR RAISHE 2ol Cie x|Ze RSL-P-RS-CSG,
RayStation Cyber Security Gu:de//nes% & ESHAIZ| BEEFLICEH
RaySearch7 2ot #|oFH g QlAIStH AlAR Hot A7t dre = Ql&L|Ct
2ot A1 = RayCommunity(RaySearch 22+21 AL &t 7-|-rr|—|E|)0ﬂA‘| golg =+
A&LCH
ol &ofl=
Ol #ol= 3 HHHEO| ZF [0 U&LICH
6.1 FE AS YK p. 154
6.2 gHef £ EI 4 HIOIE%HIOI RRES p. 154
6.3 ClO|E{H| O] A HM|A F4Bt p. 155
6.4 ECC RAM p. 155
6.5 A" C|AHOIME p. 156
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6.1 = EI- Al.g I:Il'xl
otZio| &= RayStation 2024A0| Z &l CtYet E3 ZXIEJLICE.

4% 25 AlAE 9l o|o|Ef#|o| Aol Tt REF HAIAE RHEHSET|
2l5tod ZE 2FHMA AR AEHE 452 EE5Hok &
Lict.

HER{3 Zot MNSX ZER2 FH HERT M A9 -.—I?:. BItatok
BLICH HESZ 958 Al 2 HEER X7 Hof 1j

x| dx|et 20| 2ot 28 AtE| & A& 5104 §F7=’9_| 24
dg Esste Aol E&LICH

F & Physics Al AFSRF ZE2 AEXFI} @i M40l CHEF R EF Physics

ARPEQ| 25 ANA9| (EHS BItsol FLICH Windows B4 CI2E
Bl 7152 A8l ALSRL7H ABIE £ QU= MM EHY of

HhOl24A RHE A AR UHEX/IE Z&s AIARHS ZE BEOAM
2 &85lof &L|ct 070

= Al EE:LE.‘—_'.*% 2| A HENZ RX[GHE X

Lt 29 QA Zdo| Z&H=ELCt.

IS ACllolE

ZlolMA ES RayStation 2024AE 5= 9jo] 7|EF 2lo|MA EE AlA
S AR50 AF2 7158 A|IAE 2X|20| X&HS K|
ot

clolE{#Hlol& L &  Adx|El RayStation 2024A 0| &6t k| ot Z 23y

M O[L} CilO|H U2 At& st W2 YXIsH7| flstod XM=

HE AMEstod mHUE 2 L2+° H*KIE LICt. CllO|E{H| O]
£9| M7H|Z RayStation 2024A 0|2|Q| CIE2 2 IS
A+&3tod K& E O|0|E 7t +-El= [ AEELICH 2
2|5 Cllo|Ef mtdof| CHEt xﬂa“" nr%'_QI =g Wxlst
HU 88 ZE2OO0| AR EX| TS 7 LIEP

AKX 22Xt M ClolE{H oA XMEE SO0 2Y AMAE = U=

&t 7= 2GAA ekt HEto]| st S disok &
Lict

Z2JMIAE ES  RayStation 2024A Z2 33 FE L O|0|EH = B A
7| | EHEDI' OHAﬂ/\ ol /\X-IOH()F ol‘l_lEl- .u.Ej_EH =

= = Cl0|EIE MLl DHAIAIL.

6.2 Q] £EI U ColE{HolA RXIES

CIlO|E{H 0| A ¥iQd 3l 53 = E & SQL CIO|E{H|O|A #E| TTE AFE5H0{ AA|
afioF & LICt. 2 & RayStation 2024A G| O|E{H| 0| A (RayStationPatientDB,
RayStationMachineDB, RayStationClinicDB, RayStationResourceDB)= Z &2
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M| 7ot 5§ MdEst= WO| HtE HELICH o] Mo = HIEHEH uied
ot= 20| 75 stH, ClO|E{H|0|& FOol A| C|O|EE R AT e =4t

Moz ol 7 ZR=X| FlstoF gfLct.

ol 5% of— [ XF" *'AlﬁMl7| HFEf LCH

L

1% Q1 e H7]%{¢l RayStation G| O|E{H| O] & 2] UM S &1 H7|

« FF| e A WL Az B7H U AIAH AL YA

= 7| &l otoi] X ?_F A=l
(04I. = 13| M| el & FA|

o XS Y XS WU AlZH SZH L AAE ALS HH A
0| 3125t 8t Ak AAIGHA|7| HFE*L—HIF
« EZIM Z T Q] ERNEHM 2 7 B2 A|ZH EH
2 AAIStE Zd0| v RISHK| T BIE = TR A0 X
Mol moof met 27U 2Y & U&Lct.
CIIO|E{H|O| A BHQ{2 D Y @ = AIO|EZ TS = Zd0]| ’E
2t &gkt
SQL Server OS | SQL HIO|E ot S SAESE EEOIHMAMH =2 250
FRES 7tsEHK| x’*iP M E MAg A HEELUCL =24 2
20| 25t FX|E5 FollMd AAISHoF B LICt.
AHOI EtRF AElo] F7h WE 2l #HZ o Z H|O|E{H| 0| A (55| B
At CllolE{Ho|A)E =25 ¢ AU&LICt A= HIO|H
I:HIOI’\EKH-T“H t7| {18t F71 24 S | o|E{H| 0| A& | K|

EEA|Z 742 HMESH|CH

6.3 ClO|E{HO]A HMA HBH
CIOIE{HIOlA HAMIA0] CHE 7112 AFE HBtol= TIO|E{HI0|A T} Adx|E

Active

Directory2| 2 & = MHQI AAE X7} ZeHELICH oL HRFh B2, dd Al 7Y

% O|O|E{H|O| A Q| HAM|A HEHE Mo{E £ i’JQL—IEF(RayStatanI
RSL-D-RS-2024A-USM, RayStation 2024A User Manual M%& =7 MM
ResourceDBO{| B473 AL&t0| ebAist Z40i= Xt AD 28 AFEXtoi C
A E H|gtetE MiF7} support@raysearchlabs.com0il A AMZ ELICH ST
dh= £|0{0}F 3tH, RayStation 2024A 412|0|= 49| UEZ M HE 4
of gfuict.

O|E{ X

6.4 ECCRAM

CPUHZZIE {6l 2F +& Z = HIZEZ|(ECC RAM)7| Z8tL|C} o|Zd2 7+
I e ol z’ETErOI LHE ClolE| &4 8 w7 4 mME £~ Qe HFE O
ol UdF Lt
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6.5 AlAH"IC|Z{O|MHYE
RayStation 72! ! 74Z 224 O|O|EHE KT ELICH AAERIS CIAHOIMIE

— A=
Olz{3t CllolE{el X% Qx| 25 E =olslof 5t= AR RaySearchZ 22|5tA|7|
HFEFLICH,
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0 o|nj

BEV Beam’s Eye View

CBCT Cone Beam Computed Tomography, 2 & ¢S BHS &
A

CT Computed Tomography, A& E{ EH5& A

DCR Digitally Composited Radiograph, C|X|& 2 & A El & At
AHE

DICOM 0|2 BY BEO WS, ME, &AM, 2l XMl L EAlof 2
st=2M EE

DVH Dose Volume Histogram, M2 XX S|AE 13

deg RayStation 2024A0{| E A|Z|= &01deg= T (degree)E 2|
Olghuct.

DMLC Dynamic Multi-Leaf Collimator, 5% C}¢4 2 2|H|0|E

DRR Digitally Reconstructed Radiograph, CIX|EHZ S E A
M A

EUD Equivalent Uniform Dose, S7+ & M2

% 2| ROI gt 22 Mool Ar8El= ROI. 18 BOLUS ROI, X|#
ROI & 1 ROIQH &7H M Hbtof AL = WS H
O|gFLct.

FoR Frame of Reference, B T{#HA T2

GUI Graphical User Interface, Z12{ % AM& A}t QIE{H| O|A

HDR High Dose Rate, ITMZ &

IMRT Intensity Modulated Radiation Therapy, Al7| B4 &AL
%=

LEM Local Effect Model

LET Linear Energy Transfer

LETy Bz MFLET
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LINAC M 74E71, Mef A SAMS x|z 717

LS Line Scanning, 221 AZHE

Zo|2 EtAol2 WHE 0|2

MBS Model-Based Segmentation, Z & 7|gt 2|3}

MCO Multi-Criteria Optimization, Ct& 7| & %|%5}

MKM Microdosimetric Kinetic Model

MU Monitor Unit

NP Number of Particles, At =, xtol B 7(7(of U}
o = 7|8 M SH U MEIJSHMU A Y
A2 R =(NP)E EHﬂIE' LICH

NTCP Normal tissue complication probability, 24 == &HS
st

OAR Organ at risk, 218 & 7|

P+ = PPLUS FEE ool BYE dxeg = U= 7tsd

PBS Proton Beam Scanning, &4 XF & A7l

PHY el M

POI Point of Interest, 24 X|%

RBE NTHX M2 53}

RBE M2F RBE 7I& M2 RayStation 2! & MEMof| M AlxZ|o] QU
O M RBE MES 2 X|ZELICH

ROI Region of Interest, £+ & 34

I:OI ZIetetH d  ROIS| B4 MEH 7|58 E 3

SMLC Segmental Multi-Leaf Collimator, 24 Ct3 2 2|H|O|E

SOBP Spread Out Bragg Peak, & & Eai1 n|3

SSD Mol m|g 7t Held 2EHzE HE|

SuUV Standardized Uptake Value, & 8} El uptake 2}

SVD £olzt 2

TCP Tumor control probability, Y x| 7Hs

ul User Interface, At& Xt QIE{H|O|A
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VMAT Volumetric Modulated Arc Therapy, X2 7% 84X ot3
X2
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