DAFTAR ISl

LEMBAR PERNYATAAN ...ttt i
LEMBAR PERSETUJIUAN ....oiiiiiiie ettt e e nnanea e i
LEMBAR PERSEMBAHAN ...ttt ii
AB ST RA CT ettt e e e et e e e sttt e e e e bb e e e b e e e e arreaa e Y
ABSTRAK ettt e et aa e vi
KATA PENGANTAR ...ttt e et e e e aneaeeas vii
DAFTAR ISH .ot et e et e e e s annaeeas IX
DAFTAR GAMBAR. ...t Xiil
DAFTAR TABEL ...ttt XV
BAB | PENDAHULUAN ... 1
2.1 Latar Belakang .........ccvieiiiee et et 1
2 NV | o PSPPSR UPRPPUSRTI 4
2.3 RUMUSAN MASAIAN ..o 4
2.4 Batasan Masalah..............o i i b i 4
2.5  Metode Pengumpulan Data...........ccceeiiuiieiiiiiciiiie e 5
2.6 Sistematika PENUIISAN ........ccooiiiiiiiieie e 6
BAB I TINJAUAN PUSTAKA ..t 7
S R 2. o [0 (=T - o O SPPRPPRRPPSROPR 7
2.2 Pesawat Linear Accelerator (LINAC) .......cccccoiiveiiiec e 7
2.3 Multileaf Collimator (MLC) .......cooiiiiiii i 10



2.4 Radiasi PENGION ......oouiiiiiiiieie e 12
2.5 Interaksi Partikel Radiasi dengan Materi..........cccocovvveiviiiieiiieniienie s 13
2.6 FIUBNCE. ..o 17
2.7  DIStribusi SPEKIral ..........ooiiiiiieiiieiie e 17
2.8 PrOTII DOSIS. ....uvieiiieiie e 17
2.9  Metode Monte Carlo dalam Radioterapi ..........cccceevvieiieiiieniienieeeee 17
2.10  Transportasi Partikel pada Simulasi Monte Carlo ............c.cccoooiiiiennee, 18
2.11  Volumetric Modulated Arc Therapy (VMAT)......cccoviiiiieiiienieeiiec, 23
2.12 EGSNIC ... rieitite oo e it i e 25
2.13 BEAMINIC ...t 26
2.14 DOSXY ZINIC ...ttt 27
2.15 ISOURCE 19 BEAMnNrc dan ISOURCE 20 DOSXYZNIC ....cccvvvvivenuniene. 29
2.16 Data Dynamic Log (DYNalog) ........ccevurreiiiireiiiiie e ssiee e see e sneea e 30
2.17 Pembacaan Data Dynalog oleh Software MATLAB .........cccccccovveiieenne, 32
2.18  Analytical Anisotropic Algoritm (AAA) .......oooiee e 33
2.18.1 Model Beam KIINIS. ... .. e 34
2.18.2 Parameter Fisis dalam Perhitungan DOSIS ...........cccocveeviveeiiie i, 36
2.18.3 Perhitungan DosisS VOIUME .........ccovieiiiiiiie e 36
BAB Il METODOLOGI PENELITIAN ...ooiiiiee e 38
3.1 WaKtu dan TemPaL........ccoiviieiiiee it 38
3.2 Alat yang Digunakan ...........cocvreiiiieiiie e 38
3.3 SPESIFIKAST LINAC ...eccivvieeiiiii et 38
3.4 Tahapan Penelitian .........cccoooiiiiiiii e 39



3.5  Simulasi Head Linac dengan BEAMNIC ........ccoovviiiiiiiiiiieiieenie e 40

3.5.1  Simulasi Head Linac Part 1.........cccccoeiiiiiiiiiieiii e 43
3.5.2  Simulasi Head Linac Part 2..........ccccooiiiiiiiiieiiiieseeccee e 43
3.5.3  SIMulasi DYNMLC .......ooiiiiiiiie e 43

3.6 SIMUIAST VIMAT ..o 44
3.6.1  PhantomArcCheck pada Simulasi VMAT .........ccccciiiiniiiiiiniec, 45
3.6.2  Proses SIMulasi VIMAT ...t 47
3.7 Running Serial dan Parallel..............cccoooiiiiiii 49
BAB IV HASIL DAN PEMBAHASAN .....oooiiiiiii et 50
4.1 Simulasi Head Linac, DYNMLC, dan VMAT ......oovvvviiiiiiiiiiiieeeeeeeieeeeeee 50
4.2 Analisis Karakteristik Berkas Partikel.............cccooooiiiiin 51
4.3 DISEIIDUSE DOSIS ...ttt 56
4.4 Perbandingan Profil Dosis Monte Carlo dan AAA ..........ccccoveeviie e, 57
BAB V PENUTUP ..ttt 58
5.1 KESIMPUIAN ..o e 59
9.2 Saran ... AN ERL LA A LAVL ANEMERL 59
DAFTAR PUSTAKA e ek bk e e e e s e e et e e e s e e e s nnnnee s 60
LAMPIRAN A et e et e et e e e s anrr e e e e 64

DISTRIBUSI DOSIS 2D DAN 1D
LAMPIRAN B .. 66

FILE INPUT HEAD LINAC PART 1
LAMPIRAN C .o 78

FILE INPUT HEAD LINAC PART 2
LAMPIRAN D .ot 80

Xi



FILE INPUT DYNMLC
LAMPIRAN E Lt 83

SEQUENCE MLC ACTUAL POSITION
LAMPIRAN Fo et 86

FILE INPUT VMAT (CONTROL POINTS ACTUAL)
RIWAYAT HIDUP ...t 129

Xii



	DAFTAR ISI

