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The beginnings: bombs

ENIAC computer completed in 1945
John von Neumann, Stan Ulam and Nicholas Metropolis all 
played a role.

They got Edward Teller on side for modelling the H-bomb.

The name “Monte Carlo” came from Stan Ulam’s uncle who 
used to borrow money to go to Monte Carlo.

Enrico Fermi had independently developed the method in 
Rome 15 years earlier studying moderation of neutrons-
but he didn’t have a neat name for it. 
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ISI: First Monte Carlo publications

1949:    Nicholas Metropolis and Stan Ulam,  
The Monte Carlo Method

1950 :  Robert R Wilson, 
Monte Carlo calculations of showers in lead
(APS abstract, full paper 1952)

1950: Herman Kahn,  Random Sampling (Monte Carlo) 
techniques in neutron attenuation problems
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60-th anniversary (thanks Tommy Knoos)

cited 479 times 
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Los Alamos Science 1987 Special Issue
http://la-science.lanl.gov/lascience15.shtml

L to R
Stan Ulam

John von Neumann
Nicholas Metropolis
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A major application

cited > 11,700 times
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Martin Berger

“Monte Carlo calculations of the penetration 
and diffusion of fast charged particles” in 

Methods in Computational Physics
pp 135 - 215 (Academic Press, 1963)

1987 beach near 
Erice, Sicily
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ETRAN and EGS

ETRAN: Steve Seltzer and Martin Berger

EGS: W Ralph Nelson
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1986 EGS Course

Medical College of Virginia
+ U Nebraska

LRCC

Lanzl
Institute

U Michigan Stanford U
169 Glebe AveEGS course 

attendees 
become 
department 
heads ☺

U Wisconsin

Slide accurate in 2002
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Erice: The Monte Carlo Transport of 
Electrons and Photons Below 50 MeV 

Ettore Majorana Centre for Scientific 
Culture, Erice Sicily Sept 24-Oct 3, 1987

EGS: W Ralph Nelson
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Erice: The Monte Carlo Transport of 
Electrons and Photons Below 50 MeV 

Ettore Majorana Centre for Scientific 
Culture, Erice Sicily Sept 24-Oct 3, 1987
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OMEGA Project: BEAM
Ottawa-Madison Electron Gamma Algorithm

• NIH funded - 1990-1996
• Rock Mackie & Paul Reckwerdt at U of Wisconsin, Madison
• my NRC group

– George Ding.    Jiansu Wei, Daryoush Sheikh-Bagheri
– Blake Walters, Bruce Faddegon, Charlie Ma
– more recently Iwan Kawrakow & Ernesto Mainegra-Hing

• PROBLEM: Rock and Paul invented Tomotherapy during the 
project!
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Monte Carlo papers in Med Phys or PMB

“Monte Carlo” in title or abstract
updated from PMB 51 (2006) R287
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The future ?

• direct calculation of the response of ion chambers 
and other radiation detectors
– both in reference conditions (open fields) and 

non-reference conditions (IMRT and small 
fields) 

• do we need more accurate cross-section data?

• do we need experiments?
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The future ?

• Monte Carlo treatment planning (of course)

– will better dosimetry tighten up dose-response 
curves?

– but possibly only as a research/verification tool
• Attila/discrete ordinates?
• is it really that fast?
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Attila: do we need Monte Carlo?

Int J Rad Oncol, Biol, Phys 72 (2008) 220-227
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The future ?

• imaging (PET,CT)
– more accurate scatter and other corrections
– much may be possible with enough speed
– use MC for design optimization

• more extensive use of electrons for radiotherapy
– MERT,   use of MLCs/FLEC

• micro-dosimetry related to use of nano-particles
• more and more detailed and efficient models to 

solve tough problems
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The future ?

• use Monte Carlo to link physical interactions with 
biological end effects
– do we know enough?

• how much is from direct radiation 
interactions at the molecular level (double 
strand breaks etc from modelling DNA 
details)

• how much is from the chemical reactions 
induced – these might overwhelm the details 
of the physical interactions

– do we have enough computing power
• use of radiobiological models with MC dose

distributions to improve radiotherapy
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The future ?

• what will the role of GPUs be?  Can we get the 
cheap speed ups for detailed Monte Carlo?

• is there a role for Monte Carlo methods other 
than in radiation transport?
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Thanks to the organizers 

• On behalf of all of us, I would like to thank 
– Emiliano Spezi as chair of the Organizing Committee
– Nick Reynaert as chair of the scientific committee
– the members of these two committees

• Patrick Downes, Geraint Lewis, John Prichard
• Sarah Townsend, Andrew Tyler, David Walker
• Peter Wells, Michael Fix, Antonio Leal 
• Grisel Mora, Josep Sempau
• Martin Soukup, Frank Verhaegen
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