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Neutron, rugalmatlan Gtkozés

Energialeadas maodjai: R

e Rugalmas ltkozeés
e Rugalmatlan tGtkozeés
e Neutronbefogas
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Neutron, neutronbefogas

Energialeadas médijai: Neutronbefogas valdszinlsége

e Rugalmas ltkozeés
e Rugalmatlan ttkozés
e Neutronbefogas

Hataskeresztmetszet

Energia



Energialeadas maodjai:
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Bethe-formula
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Bethe-formula
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Bethe-formula
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Bragg-csucs
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lonizalt atommag,fragmentacié

12C altalaban
Energialeadas maodjai:
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lonizalt atommag, fuzioé

12¢ 3ltaldaban
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Energialeadas dsszefoglalo

Neutron: Proton:
e Rugalmas Utkozés e Coulomb-szoras
e Rugalmatlan iitkozés e Rugalmatlan itkozés
e Neutronbefogas e Elektronfelvétel

Nuclear capture

Depth -
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12C atommag:

Dose
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Osszehasonlitas

relative dose
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Osszehasonlitas

Protonterapia

e 12% sulyos mellékhatas
e 46%-nak nem tért vissza
e 56% élt tovabb

Radioterapia

28% sulyos mellékhatas
49%-nak nem tért vissza
58% élt tovabb

Rosszabb életkorilmények
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Gyorsitok

sources

linac

3 treatment rooms

splitting magnet

synchrotron






Koltségek [USD]

Terapia: Megépités: Kezelés:
e Sugar e 3 millid o 5-14 ezer
e Proton e 20-150 millié e 30-120 ezer
e Neutron o ? e 20 ezer (régi)
e Szénion e 120+ millié e ~Proton



Forrasok 1 (fizika)

https://en.wikipedia.org/wiki/Particle_therapy
https://en.wikipedia.org/wiki/Proton_therapy
https://en.wikipedia.org/wiki/Fast_neutron_therapy
https://www.sciencedirect.com/science/article/pii/S1120179715000629
https://en.wikipedia.org/wiki/Bragg_peak
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3429896/
https://en.wikipedia.org/wiki/Relative_biological_effectiveness
https://en.wikipedia.org/wiki/Linear_enerqy_transfer
https://www.codecogs.com/latex/eqneditor.php
https://www.cancerhealth.com/article/carbon-ion-therapy-cancer-treatment-available-us
https://indico.cern.ch/event/622564/sessions/230439/attachments/1473754/2281551/
C12_fragmentation_medicis.pdf
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https://en.wikipedia.org/wiki/Relative_biological_effectiveness
https://en.wikipedia.org/wiki/Linear_energy_transfer
https://www.codecogs.com/latex/eqneditor.php
https://www.cancerhealth.com/article/carbon-ion-therapy-cancer-treatment-available-us
https://indico.cern.ch/event/622564/sessions/230439/attachments/1473754/2281551/C12_fragmentation_medicis.pdf
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Forrasok 2 (koltségek)

https://www.oncologynurseadvisor.com/home/cancer-types/general-oncology/cost-vs-b
enefits-the-controversy-over-proton-beam-radiotherapy/
https://www.current-oncology.com/index.php/oncology/article/view/2998/2162
https://www.forbes.com/forbes/2009/0316/062_150mil_zapper.html
https://www.researchgate.net/publication/24359953_Cost_analysis_of_radiotherapy_car
bon_ion_therapy_proton_therapy_and_BNCT_in_Japan
https://link.springer.com/article/10.1007/BF03038905
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https://www.researchgate.net/publication/24359953_Cost_analysis_of_radiotherapy_carbon_ion_therapy_proton_therapy_and_BNCT_in_Japan
https://www.researchgate.net/publication/24359953_Cost_analysis_of_radiotherapy_carbon_ion_therapy_proton_therapy_and_BNCT_in_Japan
https://link.springer.com/article/10.1007/BF03038905

Forrasok 3 (képek)

https://www.glossary.oilfield.slb.com/en/Terms/i/inelastic_neutron_scattering.aspx
https://www.toppr.com/quides/physics/work-energy-and-power/collisions/

Gnuplot

Python

https://slideplayer.com/slide/232106/
http://www.opencourse.info/astronomy/introduction/19.stars_death_high-mass/
https://www.researchgate.net/figure/Depth-dose-distribution-for-photons-and-monoener
getic-Bragg-curves-for-carbon-ions-and_fig2_26743759
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Forrasok 4 (egyéb)

https://www.cancer.qov/news-events/cancer-currents-blog/2020/proton-therapy-safety-
versus-traditional-radiation
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