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Tugging into existing experiment hall

☟ retires
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materials, shapes, sizes and placements are provisional 
new facility still under design
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The glorious Gaussian bell
YOU LIKE IT HERE? 

(count over finite amount of time)

I  LIKE  THE  TAIL 
no averaging: one source particle only 

in Monte Carlo nomenclature: ´single history´

PHYSICS NO LESS CORRECT 
THAN THE PEAK'S; 

JUST THAT THINGS HAPPEN 
LESS FREQUENT 
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THE MOST PAINFUL HISTORY IN MY LIFE
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PAINFUL because Monte Carlo codes 

are not designed to be used this way.

BEAUTIFUL in that FLUKA is 
distinctly analog*  

by design and by philosophy.  

Energy, momentum, A and Z are  

fully conserved at each collision  

– before any averaging. 

* complemented by a complete suite of variance reduction options

NO  LONGER PAINFUL TODAY 
because I have automated it 

now with complete quantitative display

Trans Am Nuc Soc (105) 2011 Chin et al
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THE GOOD OLD CLOUD CHAMBER

but info is limited: 
particle energy, 

time etc not available

GEANT4 eg HEPREP DISPLAY
but still on  

spatial distribution,  
not particle correlation

DIG MCNP’s PTRAC IF WE WILL but MCNP is by and 
large non-analog
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Introducing  FTREEs

F for FLUKA

TREE in honour of 
the most enduring DOS command

TREE(1)                                                                                            TREE(1)!!
NAME!
       tree - list contents of directories in a tree-like format.!!
SYNOPSIS!
       tree  [-acdfghilnpqrstuvxACDFQNSUX]  [-L  level  [-R]]  [-H  baseHREF]  [-T  title]  [-o  filename]!
       [--nolinks] [-P pattern] [-I pattern] [--inodes] [--device] [--noreport] [--dirsfirst]  [--version]!
       [--help] [--filelimit #] [--si] [--prune] [--du] [--timefmt format] [directory ...]!!
DESCRIPTION!
       Tree  is  a  recursive  directory  listing program that produces a depth indented listing of files!
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CORRELATED SAMPLING 

each progeny in the shower/cascade fits 

into a unique place in a family tree;  

the relation between each particle is 

uniquely defined without ambiguity
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a no-nonsense 
proton

a proton  
out for some fun

pion p
roduction
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positron annihilation before thermalisation

7th-generation e+

☟☟far from thermalised

☟

MeV ns

☟

far from  
511 keV

still in the 
W target

☟
1.106 + 1.022 = .4833 + 1.645 [MeV] 

as opposed to the far more probable annihilation at rest:  
0 + 1.022 = .511 +.511 [MeV]11
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Monte Carlo  
as a perfect detector

sensitivity = 100%;  efficiency = 100% 
noise = zero 

generate signal without relying on  
energy deposition 

!

make observation & acquire data without 
perturbing the radiation field 

!

I can set up my laboratory (computers) in the 
most obscure part of the world
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(gamma, n) ☟

a 6th-generation gamma a 
undergoes photonuclear reaction

☟ a neutron!

siblings

characteristic x-rays  
following atomic relaxation
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a neutron finally enters the cold moderator 
presenting itself as potential Ultra Cold Neutron source

☟

EM shower  
spills into guide

neutron enters  
warm moderator

☟

the UCN mission
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FTREE: A NEW 
DIDACTIC RESOURCE 
MONTE CARLO TELLS US WHAT TEXTBOOKS DON´T 

• textbooks: positron annihilation ‘always’ produce  
back-to-back 511 keV photon pair 

• textbooks: Compton, photoelectric effect etc each interaction 
type is discussed in  I S O L A T I O N 

online FTREE database shall be extended to include 
hadrontherapy, x-ray radiography, detectors,  

Compton suppression, …
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tree LEAVES tree STEMS

easily 
accessible

tricky to 
reconstruct

just do a 
dump from 
any code

challenging 
even from 

code 
developer's 
standpoint

instantaneous 
snapshot 

only

full 
correlated 
ancestry
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ONE SOURCE PARTICLE ONLY: WHY NOT?

• to pick up rare features before they get washed out by averaging 
• to ‘measure’ what physical detectors can’t 
• to detect as perfect detector without perturbing the      

radiation field, without requiring energy deposition 
• to detect particles with full memory about ancestry 
• not to mention entertainment and pedagogy 
• serves as behind-the-scene QA for very serious work*

* Chin et al IEEE Trans Nuc Sci (in press) Monte Carlo Latching Studies of Prompt-Gamma Detection during Hadrontherapy
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TODAY 

 I do my virtual experiments 

!

2016 

  Users from all over the world 

  shall be able to do real experiments 

@ UCN, TRIUMF 

!

The seeming contradiction in the  

title of this talk shall dissolve
A Brief Radiation History of the Future 

Ultra Cold Neutron facility 
at TRIUMF
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FLUKA geometry 

wouldn't have been possible without FLAIR

plan views at  
two different levels
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MONTE  CARLO  RADIATION  TRANSPORT

one ‘history’ 
ie start one proton only

bi/tri-llions 
of histories

one history alone leads to 
complex hadronic and EM* 

cascades

even more complex;  
takes ages; so  
everyone needs  

cluster-computing

answer ± 100% error answer ± acceptable error

GREAT FUN 
and more

everyone does this

*EM: ElectroMagnetic i.e. electrons, positrons, photons


