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The Power of Particles 

Following his accidental exposure to gamma rays while saving the life of Rick Jones 
during the detonation of an experimental bomb, Banner is physically transformed into The 

Hulk when subjected to emotional stress, at or against his will

https://en.wikipedia.org/wiki/Gamma_ray


Radiation: Good? Bad? or Both? for the Human Body

Key Idea:  The energy of sub-atomic particles affect the human body in positive and  negative way.  

Potential Obstructions:  Misconceptions about radiation being all bad, all good or make you superhuman.

Radiation is ?   

Radiation is energy that moves from one place to another in a form 
that can be described as waves or particles

Is radiation good for the body?  If so how ?
Is radiation bad for you ?  If so how ?
Should radiation exposure be banned by the International Olympic 
Committee ?

Potential Obstructions:  Gamma Ray Emmissions (Photons) are not particles 



The Electromagnetic Spectrum

Key idea:  Why the EM Spectrum (... and Jeff) \ is Awesome 



What is wrong on that picture?

APPLICATIONS - IMAGING



X-ray



Computed tomography (CT) Scans - x-ray in 3D



Positron Emission Tomography (PET) Scans



Magnetic resonance imaging (MRI)



APPLICATIONS - IMAGING



APPLICATIONS - IMAGING

Imaging method Connection to Curriculum

X-ray Electromagnetic spectrum; radioactivity

Computed tomography (CT) Scans - 
x-ray in 3D

Electromagnetic spectrum; radioactivity

Positron Emission Tomography (PET) 
Scans

Electromagnetic spectrum; radioactivity; 
nuclear reactions (e- + e+)

Magnetic resonance imaging (MRI) Electromagnetism



APPLICATIONS - IMAGING

http://www.youtube.com/watch?v=82A3kJ3piYM


APPLICATIONS - 
TREATMENT METHODS

Key Concepts Connection to Curriculum

Bragg Curve Interpreting Graphs
Ionizing Radiation

Big to Small Engineering Design Process

Acceleration of 
particles

Electric and Magnetic Fields



Adam

Miniaturization!

Source: Spectrum IEEE

Source: BlenderArtists

Curriculum Connection:
Engineering Design 
Process

https://spectrum.ieee.org/mit-has-plans-for-a-real-arc-fusion-reactor
https://blenderartists.org/t/arc-reactor-from-iron-man/1389208


Miniaturization 
=

Fundamental 
understanding of 

Physics 

+

Engineering



Source: CERN
1959 - Proton Synchrotron
Radius = 72 m Energy = 25 GeV  

Synchrotron in Italy
Radius = 12 m 
Energy = 400 MeV

Source: CERN Courier  

C.C. - Electric and Magnetic   
Fields

https://home.cern/resources/faqs/facts-and-figures-about-lhc
https://www.google.com/search?rlz=1CASFJY_enCA999&q=synchrotron+italy+hospital&tbm=isch&sa=X&ved=2ahUKEwicrf3814uAAxWukokEHYusArYQ0pQJegQIDBAB&biw=1685&bih=832&dpr=0.81&safe=active&ssui=on#imgrc=mmtC3fwtv16axM


Current State of Radiotherapy

Radiotherapy

Photons Leptons Hadrons

“X-Rays”
5 - 25 Mev Electrons

5 - 25 MeV
p+ and carbon 

nuclei
50 - 400 MeV/uFuture:

IORT, ESRT



Source: Twitter

Tumor 1:
Depth = 10.2 mm

Tumor 2:
Depth = 15.1 cm

https://twitter.com/screenrant/status/848143913785470976


GOAL of Radiotherapy
Kill Tumor Cells while 
not harming healthy 

cells!



Source: Simpson.wiki

“You have a tumor. Take 
2 pills of 20 MeV 
radiation and see me in 
the morning!

What is the problem 
with this treatment 
plan?

https://simpsons.fandom.com/wiki/Nick_Riviera


SOURCE: Physics Stack Exchange

TREATMENT PLAN = 
Bragg Peaks

What 
information 
does the x 
axis tell us?

What 
information 
does the y 
axis tell us?

https://physics.stackexchange.com/questions/169665/dose-depth-curve-of-photons-vs-protons


SOURCE: Physics Stack Exchange

TREATMENT PLAN = 
Bragg Peaks

Tumor 1:

Depth = 10.2 
mm

Tumor 2:

Depth = 15.1 
cm

https://physics.stackexchange.com/questions/169665/dose-depth-curve-of-photons-vs-protons


Source: Looper                                                                                       Source: Reddit

The Hulk is “Cured”!

https://www.looper.com/152303/the-incredible-hulk-mcu-trilogy-finally-explained/
https://www.reddit.com/r/Marvel/comments/w9ymx4/has_anyone_noticed_how_little_we_really_know/


https://www.graded.br/cf_news/view.cfm?newsid=
1894



Medical 
Misapplictions



Author Suit
Photo taken in Technisches Museum Wien (Vienna Technical 
Museum) cropped and edited
https://en.wikipedia.org/wiki/Doramad_Radioactive_Toothpaste

Radiation quackery
● Toothpaste
● Thorium
● Manufacturer 

claim:Antibacterial 
action

~1920-1945
● Germany



https://www.orau.org/health-physics-museum/collection/radioactive-quack-cures/pills-potions-and-other-miscellany/tho-radia-items.html

Radiation quackery
● Cosmetic products
● Radium and Thorium
● Manufacturer claim: 

Activate circulation, 
firm the tissue…

● ~1930-1950
● France



Radiation quackery

https://edition.cnn.com/2014/04/08/living/gallery/e
squire-grooming-habits/index.html

● Virility enhancer
● Radium 
● Manufacturer claim: 

Applies energizing 
gamma rays

● ~1920-1930
● USA



https://www.mcgill.ca/oss/article/quackery/radithor

Radiation quackery

● Radium, mesothorium
● Manufacturer claim: 

Energizing; “A cure for 
the living dead”

● ~1918-1928
● USA



https://www.bbc.com/news/technology-59703523



Radiation quackery

http://www.digitalhistoryproject.com/2011/10/amer
ican-golf-in-1903-walter-j-travis.html



The Goiânia 1987 accident



https://www.digitalspy.com/movies/a808655/star-wars-things-you-didnt-know-about-yoda/

th

THE FUTURE 



Future scope in imaging

● •Detector development
● •Data analysis techniques
● •Radiation therapy
● •Imaging in extreme environments
● •New imaging modalities



Future scope of beam therapy in Particle Physics

● •Improved treatment accuracy
● •Enhanced particle beams
● •Research into new particles
● •Accessibility and affordability



Phase space tomography

•Image particle beam •Obtain information 
about the particle bunch

Using the same technique to improve motion 
compensation in medical imaging


