PENGUKURAN NEUTRON TERMAL, EPITERMAL DAN NEUTRON CEPAT DI RUANGAN SIKLOTRON
MEDIK MENGGUNAKAN

METODE KEPING AKTIVASI

DEDE TAOPIK HERDIANSYAH , Ir. Monjdo, M.Si; Drs. Bunawas, APU.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

[1] P.W. Chmor. “Review Of Cyclotrons used in the Production of Radioisotpes
for Biomedical Application”. TRIUMF, Vancouver Canada, 2010.

[2] Agatha Kusuma, Riski Afif Tuloh, Hari Suryanto. “Pengoprasian Cyclone
18/9 untuk Produksi Radionuklida *®F dalam Penyiapan Radiofarmaka FDG
di Rumah Sakit MRCCC Jakarta”. Prosiding Pertemuan dan Presentasi
IImiah Teknologi Akselelator dan Aplikasinya, VVolume 14, Jakarta, 2012.

[3] Sadeghi M, Kakavand T, Rajabifar S, Mokhtari L, RahimiNezhad A.
“Cyclotron Production of ®Ga Via Proton Induced Reaction on %8Zn Target”.
Nukleonika, Vol. 57, No. 3. 2009.

[4] KEMENKES. Peraturan Mentri Kesehatan Republik Indonesia Tentang
Penyelenggaraan Pelayanan Siklotron di Rumah Sakit Nomor 1248 Tahun
2009. KEMENKES, Jakarta, 20009.

[5] R. Mendez, M.P. Ininguez, H.R. Vega-Carillo, J.M. Marti-Climet, Peneulas
dan Baqurero. “Study of the Neutron Field Around a PET Cyclotron”.
IRPA11, Madrid, 2004.

[6] BAPETEN,. Peraturan Kepala Badan Pengawas Tenaga Nuklir Nomor 17
Tahun 2012 tentang Keselamatan Radiasi dalam Kedokteran Nuklir.
BAPETEN, Jakarta, 2012.

[7] Widarto.“Analisis dan Penentuan Distribusi Fluks Neutron Saluran Tembus
Radial untuk Pendayagunaan Reaktor Kartini”. GANENDRA, Vol. V, No. 1,
2006.

[8] Diah Retnosari. “Pengukuran Fluks Neutron Termal dan Epitermal di
Ruangan Self-Shielding Siklotron Menggunakan Keping Aktivasi”. Skripsi,
Departemen Teknik Nuklir dan Teknik Fisika, Fakultas Teknik, Universitas
Gadjah Mada, Yogyakarta, 2016.

65



PENGUKURAN NEUTRON TERMAL, EPITERMAL DAN NEUTRON CEPAT DI RUANGAN SIKLOTRON
MEDIK MENGGUNAKAN

METODE KEPING AKTIVASI

DEDE TAOPIK HERDIANSYAH , Ir. Monjdo, M.Si; Drs. Bunawas, APU.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

[9] PaulaP.N, Ivani Fernandes, Amanda J. Da Silva, Demerval L. Rodrigues dan
Cristovam R. Romero. “Neutron and Gamma Radiation Levels Analysis for
18 Mev Cyclotron Operation at Ipen-Cnen-Sp”. Associacdo Brasileira De
Energia Nuclear, Aben, 2011.

[10] Kengo Ito, Sadayuki Sakuma, Takashi Kato, Masanori Tadokoro, Toyohiro
Ota, Masanari Nishino, Takeo Ishigaki. “A Newly Developed Compact
Cyclotron for Neutron Therapy and Positron Nuclear Medicine”.
Proceedings of the 13th International Conference on Cyclotrons and their

Applications. Vancouver, BC, 1993.

[11] Herman Chember and Thomas E. Johnson., Introduction to Health Physics.

McGrawhill Companies, Montreal, 2009.

[12] Muharini, Anung., “Diktat Kuliah ke-4 : Interaksi Radiasi dengan Materi”,
Yogyakarta, 2013.

[13] Allardice, A. “Neutron Production and Transport at a Medical Linear
Accelerator”. Thesis, Colorado State University, Master of Science in
Medical Radiation Phisyc, 2014.

[14] Barquero, R., Mendez, R., Vega-Carrillo, H. R., Ifiiguez, M. P., & Edwards,
T. M., “Neutron Spectra and Dosimetric Features Around an 18 MV Linac
Accelerator”. Health Physics, 88(1), 48-58, 2005.

[15] Tina Sepala,. “Fir 1 Epithermal Neutron Beam Model And Dose Calculation
For Treatment Planning In Neutron Capture Therapy”. Thesis, University
Helsinki, Helsinki, 2002

[16] J.De Pangher and E. Tochilin. Neutron from Accelerators and Radioactive
Sources, Radiation Dosimetry Col HI, Academic Press, Washington DC,
1969.

[17] Awang Febri Ciptani. “Studi Distribusi Dosis Neutron Termal Pada Linac
Medis 10 MV dengan Menggunakan Detektor Jejak Nuklir CR-39”. Skripsi,



PENGUKURAN NEUTRON TERMAL, EPITERMAL DAN NEUTRON CEPAT DI RUANGAN SIKLOTRON
MEDIK MENGGUNAKAN
METODE KEPING AKTIVASI
DEDE TAOPIK HERDIANSYAH , Ir. Monjdo, M.Si; Drs. Bunawas, APU.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Departemen Teknik Nuklir dan Teknik Fisika, Fakultas Teknik, Universitas
Gadjah Mada, Yogyakarta, 2016.

[18] E. B. Podgorsak. Radiation Physics for Medical Physicist. Springer-Verlag,
Berlin, 2006.

[19] Owvalle, S. A. M, ”Neutron Dose Equivalent in Tissue Due to Linacs of
Clinical Use”. Radiation of Oncology, 5, 91-112, 2013.

[20] Glenn F. Knoll. Radiation Detection And Measurement. John Wiley & Sons,
Inc., Singapore, 1989.

[21] Nur Khasanah, “Perkiraan Laju Dosis Neutron Termal dan Epitermal di
Medan Radiasi Neutron dengan Aktivasi Keping Emas”. Skripsi, Jurusan

Fisika, Univeristas Brawijaya, Malang, 2015.

[22] Stanley Humpries, Princinciples of Charged Particle Acceleration. John

Wiley and Sons, Hoboken, New Jersey, 1999.

[23] A. Klix, A. Domula, U. Fischer, D. Gehre, P. Pereslavtsev, and I. Rovni,
“Neutronics diagnostics for European ITER TBMs: Activation Foil
Spectrometer for Short Measurement Cycles”. Fusion Engineering and
Design, vol. 87, 2012.

[24] A., Chad, “Cross Calibration for using Neutron Activation Analysis with
Copper Samples to measure D-T Fusion Yields”. University of New Mexico,

Departement of Physics and Astronomy, Albuquerque, 2011.

[25] Djoko S. Pudjohardjo, Darsono, Tochrul Binowo, Djasiman. “Pengukuran
Tampang Lintang Removal Makroskopik Neutron Cepat Pasir Sebagai Bahan
Perisai Radiasi Neutron”. Prosiding Pertemuan don Presentasi limiah,
PPNY-BATAN, 1996.

[26] Hamed Panjeh, Reza lzadi Najafabadi, John Kohler, Motahhareh Abbasi.
“Direct Simulation Monte Carlo Code for Time Dependent Foil Activation
Measurements”. International Journal of Science and Advanced Technology
(ISSN 2221-8386) Volume 3 No 12, 2012.



PENGUKURAN NEUTRON TERMAL, EPITERMAL DAN NEUTRON CEPAT DI RUANGAN SIKLOTRON
MEDIK MENGGUNAKAN

METODE KEPING AKTIVASI

DEDE TAOPIK HERDIANSYAH , Ir. Monjdo, M.Si; Drs. Bunawas, APU.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

[27] R. B. M. Sogbadji2, B. J. B. Nyarkol, E. H. K. Akahol, R. G. Abrefah,
“Determination of Neutron Fluxes and Spectrum Shaping Factors in
Irradiation Sites of Ghana’s Miniature Neutron Source Reactor (MNSR) by
Activation Method After Compensation of Loss of Excess Reactivty”, World

Journal of Nuclear Science and Technology, 2011.

[28] John R. Lamarsh and Anthony J. Baratta. Introduction to Nuclear
Enggineering: Third Edition. Prentice-Hall.Inc, Upper Saddle River, New
Jersey, 2001.

[29] Nyuen Van Do, Pham Duc Khue, Kim Tien Thanh, Bui Van Loat Guiyun
Kim, “Thermal Neutron Cross Section and Resonance Integral of The
%Mo(n,c)®Mo Reaction”, Nuclear Instrument and Methods in Physics
Reactor, Elsevier, 2009.

[30] Haluk Yucel., Ibrahim Cobanbas., Asuman Kolbasi, Alptug Ozer Yuksel dan
vildan Kaya., “Measurenment of Photo-Neutron Dose From an 18-MV
Medical Linac Using a Foil Activation Method in View of Radiation
Protection of Patients”. Institute of Nuclear Sciences, Ankara University,
Ankara, 2015.

[31] A. Allisy, W.A. Jenings, A.M. Keller, J.JW Muller, and H.H.R. Quantities and
Unit for Use in Radiation Protection A Draft Report. Springer, Berlin, 1991.

[32] M. Giardina a, E. Tomarchio a,n, and D. Greco, “Analysis of radionuclide
concentration in air released through the stack of a radiopharmaceutical
production facility based on a medical cyclotron”, Elsevier, Radiation
Physics and Chemistry 116, 368—372. 2016.

[33] Quaji Monwar Jahan., “Characterization of Neutron Dosimeter Containing
Perforated Neutron Detectors”. Thesis, Kansas State University, Manhattan,
Kansas, 2008.

[34] Adam Konefal., “Undesirable Radioisotopes Induced by Therapeutic Beams

from Medical Linear Accelerators”. University of Silesia, Katowice, 2005.



PENGUKURAN NEUTRON TERMAL, EPITERMAL DAN NEUTRON CEPAT DI RUANGAN SIKLOTRON
MEDIK MENGGUNAKAN
METODE KEPING AKTIVASI
DEDE TAOPIK HERDIANSYAH , Ir. Monjdo, M.Si; Drs. Bunawas, APU.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

[35] Nicholas Patrick Luciano., “A High-Energy Neutron Flux Spectra
Measurement Method for the Spallation Neutron Source”. Thesis, The

University of Tennessee, Knoxville, 2012.

[36] Chao, J.-H., P.-C. Hsu dan H.-M. Liu. “Measurement of High Dose Rates by
Photon Activation of Indium Foils”. Journal Applied Radiation and Isotopes.
2001.

[37] Richard C. McCall, Chairman., Peter R. Almond., John A. Devanney.,
Everett G. Fuller., George R. Holeman and Lawrence H. Lanzl. Neutron
Contamination from Medical Electron Accelerators. National Council on
Radiation Protection, NCRP Report No. 079, 1984.

[38] Parisa Akhlaghi., Laleh Rafat-Motavalli., Seyed Hashem Miri.,, “The
Measurenments of Thermal Neutron Flux Distribution in a Paraffin
Phantom”. Pramana Jurnal of Physics, Ferdowski University of Mashad,
Mashad, 2013.

[39] Peter Atkins, and Julio de Paula. Physical Chemistry. 8" Edition, W.H.
Freeman and Company, New York, 2006.

[40] Sri Widayati, L.Kwin Pudjiastuti, Elfida., “Kajian Detektor Aktivasi Neutron
Cepat Untuk Penggunaan Detektor Neutron” Pusat Pengembangan

Pengelolaan Limbah Radioaktif, BATAN, 2002.

[41] Deepa. S, V. Sathian, U.V. Phadnis, G. Chaurasya, D.N. Sharma, Y.S.
Mayya., “ Some Studies in Activation Foils for Measuring Low-Level
Induced Activity for the Neutron Radiation Protection”. 12th Congress of the
International Radiation Protection Association (IRPA12), 2008.

[42] E. Jerde, D. Glasgow, and J. Hastings, “Neutron activation by Neutrons
Produced Via Proton-induced Spallation in a Liquid-mercury Target:
Measurements and Assessment of Uncertainties . Journal of Radioanalytical
and Nuclear Chemistry, vol. 242, pp. 473-485, 1999.



PENGUKURAN NEUTRON TERMAL, EPITERMAL DAN NEUTRON CEPAT DI RUANGAN SIKLOTRON
MEDIK MENGGUNAKAN

METODE KEPING AKTIVASI

DEDE TAOPIK HERDIANSYAH , Ir. Monjdo, M.Si; Drs. Bunawas, APU.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

[43] Candra, Hermawan dan Pujadi, “Pengaruh Efek Geometri pada Kalibrasi
Efisiensi Detektor Semikonduktor HPGe Menggunakan Spektrometer
Gamma”. Prosiding Pertemuan lImiah XXI1V HFI Jateng & DIY, Yogyakarta,
2010.

[44] Nicholas Tsoulfanidis, Measurenment and Detection of Radiation. MC

Graw-Hill Book Company, New york, 1995.

[45] Canberra,. Germanium Detector User’s Manual. Canberra Industri Inc,

Research Parkway, Meriden, 2001.

[46] Debertin, K Helmer, R., Gamma and X-ray Spectrometry with Semiconductor
Detectors. North Holland, Amsterdam,1988.

[47] Risalatul Latifah., “Pengukuran Fluks Neutron Termal dan Perkiraan Produk
Aktivasi Argon dan Dosis yang Ditimbulkan di Dalam Ruangan Linac iX”,

Tesis, Jurusan Fisika, Universitas Brawijaya, Malang, 2013.

[48] Wisnu Susetyo. Spektrometri Gamma, Gadjah Mada University Press,
Yogyakarta, 1998.

[49] Nafaa Reguigui. Gamma Ray Spectrometry : Practical Information, 2006.

[50] Humphries, Stanley. Princinciples of Charged Particle Acceleration. John
Wiley and Sons, Singapore, 1999.

[51] Marie Claire Cantone, Radiation Physisc for Nuclear Medicine, Springer-
Verlag Berlin Heidelberg, 2011.

[52] Taufik., Rian, dan Slamet,. “Simulasi Awal Sistem Magnet Siklotron 13 MeV
Menggunakan Superfish dan Opera-3D”. Risalah Lokakarya Komputasi
dalam Sains dan Teknologi Nuklir. Yogyakarta, 2010.

[53] ANONIM., Cyclone 18/9 and 18 Twin Series System Description, lon Beam
Applications (IBA), Jun 20009.

[54] Rian Suryo Darmawan, dan Slamet Santosa, “Perancangan Komponen Dee

Siklotron Proton 13 MeV”. Prosiding Pertemuan dan Presentasi Ilmiah —



PENGUKURAN NEUTRON TERMAL, EPITERMAL DAN NEUTRON CEPAT DI RUANGAN SIKLOTRON
MEDIK MENGGUNAKAN

METODE KEPING AKTIVASI

DEDE TAOPIK HERDIANSYAH , Ir. Monjdo, M.Si; Drs. Bunawas, APU.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Penelitian Dasar lImu Pengetahuan dan Teknologi Nuklir. Pusat Teknologi
Akselerator dan Proses Bahan, Yogyakarta, 2011.

[55] Griffiths, Matthew. “Hospital Cyclotrons: Radiation Safety Aspects”.
Queensland Goverment, 2016. (Diakses Tanggal 21 Juni 2016).

http://www.anzsnm.org.au

[56] S. Agosteo et al.,, “Shielding Design for a Proton Medical Accelerator
Facility” IEEE Trans. NS, Vol. 43, No. 2, pp. 705-715, 1996.

[57] G. Wurdiyanto, Hermawan C, dan Pujadi. “Standarisasi F-18 Menggunakan
Metode Spektrometri Gamma”. Prosiding Seminar Nasional Sains dan
Teknologi Nuklir PTNBR — BATAN, Bandung 3 Juni 2009, 227-231, 2009.

[58] Kazuyoshi Matsumoto, Hirohisa Liduka, Shingo Sato, Kazufumi Kuga,
Toshioh Fujibuchi, Masahiro Sasaki, Toshimitsu Fukumura, Hajine
Nakamura, and Akihiro Toyoda. “Effectiveness of Self-shielding Type
Cyclotron”. Progress in Nuclear Science and Technology Volume 4 pp. 223-
227. Chiba, Japan. 2014.

[59] Rosa Dian Teguh Pratiwi,. “Pemantauan Radiasi Neutron di Fasilitas
Siklotron Medik Selama Proses Produksi Flour-18. Skripsi, Jurusan Fisika,

Univeristas Brawijaya, Malang, 2015.



