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OUR PERCEPTION OF 
HIGH-TECH

ABCDEF
ALIASED STEP 

ARTEFACTS OFTEN 
PATRONIZED AS 

THE COMPUTERNESS
WITH

THE ELECTRONIC FEEL

THIS IS IN FACT 
HIGHER-TECH

MY FIRST COMPUTER 
COULD NOT HAVE 

DONE THIS

Nicholas Negroponte 1995 ‘Being Digital’ Hodder & Stoughton (London)

Presenter
Presentation Notes
When I saw and touched a computer for the first time, the display was certainly like this, not like that! This is old-tech!



THE DEVIL’S ADVOCATE

ABCDEF

VOXEL PHANTOMS     
ARE PROBABLY NOT  

THE ULTIMATE

SO WHAT IS WRONG 
WITH

MATHEMATICAL 
PHANTOMS?

Presenter
Presentation Notes
In a similar way we’d like to ask whether voxelisation is the best description for phantoms.



MISLEADING ASSOCIATION
MIRD / STYLIZED / MATHEMATICAL PHANTOMS≠

Eugene Zhang et al 2005 Feature-based 
surface parameterization and texture maping 

ACM Trans Graphics
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Is this a mathematical phantom? It probably is, but it is an insult to mathematics. 
The dangerous association
We tend to lump them together as synonyms



MISLEADING ASSOCIATION
MIRD / STYLIZED / MATHEMATICAL PHANTOMS≠

Eugene Zhang et al 2005 Feature-based 
surface parameterization and texture maping 

ACM Trans Graphics

IF MATH CAN DESCRIBE 
THE LAUGHING GOD 

WHY CAN’T IT 
DESCRIBE OUR LIVER 

OR SPLEEN?
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MISLEADING ASSOCIATION
MIRD / STYLIZED / MATHEMATICAL PHANTOMS≠

AUTOCAD WORKS 
NOT WITH 

VOXELS BUT 
MATH 

EQUATIONS & 
PARAMETERS
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We tend to lump them together as synonyms



BOUNDARY, BOUNDARY, BOUNDARIES!
3000         1        40         1       199        64         0

-0.11700E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.00000E+00
3000         2        11         0         1       199        64         0

-0.11400E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.16498E+00
3000         3        11         0         1       199        64         0

-0.11000E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.38495E+00
3000         4        11         0         1       199        64         0

-0.10600E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.60493E+00
3000         5        11         0         1       199        64         0

-0.10200E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.82490E+00
3000         6        11         0         1       199        64         0

-0.98000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.10449E+01
3000         7        11         0         1       199        64         0

-0.94000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.12648E+01
3000         8        11         0         1       199        64         0

-0.90000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.14848E+01
3000         9        11         0         1       199        64         0

-0.86000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.17048E+01
3000        10        11         0         1       199        64         0

-0.82000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.19248E+01
3000        11        11         0         1       199        64         0

-0.78000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.21447E+01
3000        12        11         0         1       199        64         0

-0.74000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.23647E+01
3000        13        11         0         1       199        64         0

-0.70000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.25847E+01
3000        14        11         0         1       199        64         0

-0.66000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.28047E+01
3000        15        11         0         1       199        64         0

-0.62000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.30246E+01
3000        16        11         0         1       199        64         0

-0.58000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.32446E+01
3000        17        11         0         1       199        64         0

-0.54000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.34646E+01
3000        18        11         0         1       199        64         0

-0.50000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.36846E+01
3000        19        11         0         1       199        64         0

-0.46000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.39045E+01

A SAMPLE PTRAC OUTPUT FROM MCNPX 

SIMULATION OF A VIP-MAN UNDERGOING 

BORON NEUTRON CAPTURE THERAPY (BNCT)
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I’ll show the pain!



BOUNDARY, BOUNDARY, BOUNDARIES!
3000         1        40         1       199        64         0

-0.11700E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.00000E+00
3000         2        11         0         1       199        64         0

-0.11400E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.16498E+00
3000         3        11         0         1       199        64         0

-0.11000E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.38495E+00
3000         4        11         0         1       199        64         0

-0.10600E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.60493E+00
3000         5        11         0         1       199        64         0

-0.10200E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.82490E+00
3000         6        11         0         1       199        64         0

-0.98000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.10449E+01
3000         7        11         0         1       199        64         0

-0.94000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.12648E+01
3000         8        11         0         1       199        64         0

-0.90000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.14848E+01
3000         9        11         0         1       199        64         0

-0.86000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.17048E+01
3000        10        11         0         1       199        64         0

-0.82000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.19248E+01
3000        11        11         0         1       199        64         0

-0.78000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.21447E+01
3000        12        11         0         1       199        64         0

-0.74000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.23647E+01
3000        13        11         0         1       199        64         0

-0.70000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.25847E+01
3000        14        11         0         1       199        64         0

-0.66000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.28047E+01
3000        15        11         0         1       199        64         0

-0.62000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.30246E+01
3000        16        11         0         1       199        64         0

-0.58000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.32446E+01
3000        17        11         0         1       199        64         0

-0.54000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.34646E+01
3000        18        11         0         1       199        64         0

-0.50000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.36846E+01
3000        19        11         0         1       199        64         0

-0.46000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.39045E+01

NO CHANGE IN 
ENERGY

Presenter
Presentation Notes
I’ll show the pain!



BOUNDARY, BOUNDARY, BOUNDARIES!
3000         1        40         1       199        64         0

-0.11700E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.00000E+00
3000         2        11         0         1       199        64         0

-0.11400E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.16498E+00
3000         3        11         0         1       199        64         0

-0.11000E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.38495E+00
3000         4        11         0         1       199        64         0

-0.10600E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.60493E+00
3000         5        11         0         1       199        64         0

-0.10200E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.82490E+00
3000         6        11         0         1       199        64         0

-0.98000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.10449E+01
3000         7        11         0         1       199        64         0

-0.94000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.12648E+01
3000         8        11         0         1       199        64         0

-0.90000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.14848E+01
3000         9        11         0         1       199        64         0

-0.86000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.17048E+01
3000        10        11         0         1       199        64         0

-0.82000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.19248E+01
3000        11        11         0         1       199        64         0

-0.78000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.21447E+01
3000        12        11         0         1       199        64         0

-0.74000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.23647E+01
3000        13        11         0         1       199        64         0

-0.70000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.25847E+01
3000        14        11         0         1       199        64         0

-0.66000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.28047E+01
3000        15        11         0         1       199        64         0

-0.62000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.30246E+01
3000        16        11         0         1       199        64         0

-0.58000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.32446E+01
3000        17        11         0         1       199        64         0

-0.54000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.34646E+01
3000        18        11         0         1       199        64         0

-0.50000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.36846E+01
3000        19        11         0         1       199        64         0

-0.46000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00  0.17284E-01  0.10000E+01  0.39045E+01

(u, v, w) NO CHANGE 
IN DIRECTION
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BOUNDARY, BOUNDARY, BOUNDARIES!
3000         1        40         1       199        64         0

-0.11700E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.00000E+00
3000         2        11         0         1       199        64         0

-0.11400E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 .17284E-01  0.10000E+01  0.16498E+00
3000         3        11         0         1       199        64         0

-0.11000E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.38495E+00
3000         4        11         0         1       199        64         0

-0.10600E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.60493E+00
3000         5        11         0         1       199        64         0

-0.10200E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.82490E+00
3000         6        11         0         1       199        64         0

-0.98000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.10449E+01
3000         7        11         0         1       199        64         0

-0.94000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.12648E+01
3000         8        11         0         1       199        64         0

-0.90000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.14848E+01
3000         9        11         0         1       199        64         0

-0.86000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.17048E+01
3000        10        11         0         1       199        64         0

-0.82000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.19248E+01
3000        11        11         0         1       199        64         0

-0.78000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.21447E+01
3000        12        11         0         1       199        64         0

-0.74000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.23647E+01
3000        13        11         0         1       199        64         0

-0.70000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.25847E+01
3000        14        11         0         1       199        64         0

-0.66000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.28047E+01
3000        15        11         0         1       199        64         0

-0.62000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.30246E+01
3000        16        11         0         1       199        64         0

-0.58000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.32446E+01
3000        17        11         0         1       199        64         0

-0.54000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.34646E+01
3000        18        11         0         1       199        64         0

-0.50000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.36846E+01
3000        19        11         0         1       199        64         0

-0.46000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.39045E+01

JUST WASTING 
TIME

(x, y, z) ONLY X 
CHANGED
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BOUNDARY, BOUNDARY, BOUNDARIES!
3000         1        40         1       199        64         0

-0.11700E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.00000E+00
3000         2        11         0         1       199        64         0

-0.11400E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.16498E+00
3000         3        11         0         1       199        64         0

-0.11000E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.38495E+00
3000         4        11         0         1       199        64         0

-0.10600E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.60493E+00
3000         5        11         0         1       199        64         0

-0.10200E+02 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.82490E+00
3000         6        11         0         1       199        64         0

-0.98000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.10449E+01
3000         7        11         0         1       199        64         0

-0.94000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.12648E+01
3000         8        11         0         1       199        64         0

-0.90000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.14848E+01
3000         9        11         0         1       199        64         0

-0.86000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.17048E+01
3000        10        11         0         1       199        64         0

-0.82000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.19248E+01
3000        11        11         0         1       199        64         0

-0.78000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.21447E+01
3000        12        11         0         1       199        64         0

-0.74000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.23647E+01
3000        13        11         0         1       199        64         0

-0.70000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.25847E+01
3000        14        11         0         1       199        64         0

-0.66000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.28047E+01
3000        15        11         0         1       199        64         0

-0.62000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.30246E+01
3000        16        11         0         1       199        64         0

-0.58000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.32446E+01
3000        17        11         0         1       199        64         0

-0.54000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.34646E+01
3000        18        11         0         1       199        64         0

-0.50000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.36846E+01
3000        19        11         0         1       199        64         0

-0.46000E+01 -0.87718E+01  0.12289E+02  0.10000E+01  0.00000E+00  0.00000E+00 0.17284E-01  0.10000E+01  0.39045E+01

ALL ARE SURFACE-
CROSSING EVENTS!

Presenter
Presentation Notes
I’ll show the pain!



WHAT IS THE OPTIMUM
RESOLUTION?

SOME PARTS OF THE BODY ARE 
MORE HOMOGENEOUS (eg LIVER) 

THAN THE REST (eg BONE)

 TISSUE COMPOSITION

Presenter
Presentation Notes
When do we need them, and when we don’t?



DESCRIPTIONS WHICH MAKE              
NO SENSE TO RADIATION PHYSICS

Presenter
Presentation Notes
Good teaching material for the classroom but make no sense … whether Monte Carlo or deterministic calculations



DESCRIPTIONS WHICH MAKE              
NO SENSE TO RADIATION PHYSICS

GREAT TEACHING MATERIAL FOR 
THE CLASSROOM

BUT MAKE NO SENSE TO             
MONTE CARLO CODES

Presenter
Presentation Notes
Good teaching material for the classroom but make no sense … whether Monte Carlo or deterministic calculations



THIS IS WHAT WE NEED FOR 
RADIATION PHYSICS

Elemental Analysis of Biological Systems: Biological, Medical, Environmental, 
Compositional, and Methodological Aspects, Volume I
G. Venkatesh Iyengar, CRC Press, 1989

Presenter
Presentation Notes
Good teaching material for the classroom but make no sense … whether Monte Carlo or deterministic calculations



ELEMENTAL COMPOSITION OF THE BODY
LACK OF DATA

YES

WE HAVE ICRP PUBLICATION 23 (1975)

BUT

VALUES ARE BASED ON DEAD BODIES

WE HAVE SO FAR BEEN REPRESENTED BY
CADAVERS

ICRP REFERENCE PHANTOM TO BE 
RELEASED NEXT YEAR

Presenter
Presentation Notes
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ELEMENTAL COMPOSITION OF THE BODY
LACK OF DATA

BY STATING, “RESULTS WERE 
CALCULATED BASED ON ICRP23 

VALUES” PAPERS ARE NOT IMMUNED 
FROM BEING QUESTIONED

WE HAVE SO FAR BEEN REPRESENTED BY
CADAVERS

Presenter
Presentation Notes
fluctuations



WIDE VARIATION IN 
TISSUE COMPOSITION

ASH / DRY / WET

HE / SHE

AGE

DIET

METABOLIC CONDITIONS

EVEN THE SAME PERSON 
CAN HAVE DIFFERENT 
COMPOSITION AT DIFFERENT 
TIMES OF THE DAY

DOES IT MATTER?

R =

Presenter
Presentation Notes
fluctuations



R =
REACTION 

RATE

TOTAL       
CROSS-

SECTION

% PER 
GRAM

ATOMIC 
WEIGHT

TRACE 
ELEMENTS 
CANNOT BE 

DISMISSED AS 
NEGLIGIBLE

Presenter
Presentation Notes
fluctuations



UNCERTAINTIES DUE TO LIMITED DATA ON 
ELEMENTAL COMPOSITION

IRON IN BRAIN
Data extracted from Iyengar The Elemental Composition of Human Tissues and Body Fluids 

Verlag Chemie (Weinheim) 1978

BOX / WHISKERS PLOT

MILD OUTLIER

EXTREME OUTLIER



NEUTRON COLLISIONS

CAPTURE FRACTION

EXAMPLE: BORON 
NEUTRON CAPTURE 

THERAPY (BNCT) 
OF THE BRAIN

EVEN MINOR & TRACE 
ELEMENTS PLAY 

SIGNIFICANT ROLES 
IN RADIATION 
TRANSPORT
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CONTROLLED 
DIET

SKILLS & REPRODUCIBILITY

ANIMAL PROTECTION



TISSUE TYPE

ELEMENTAL 
COMPOSITION

ISOTOPIC 
COMPOSITION

CHEMICAL BINDING     
& STRUCTURE

VOXEL DEFINITION

NOT FORGETTING 
NEUTRONS

NOT FORGETTING 
POSITRONS

MOST MONTE CARLO 
WORK STOP HERE

Presenter
Presentation Notes
… Whether Monte Carlo or deterministic calculations



ZUBAL vs VIP-MAN, 
MAX, FAX, 
NORMAN, MIRD, …

THE NEED FOR 
(THE LACK OF) 
CONTROLLED 
EXPERIMENTS



ADAM, GOLEM, DONNA, VIP-MAN, MAX, VOXELMAN, NORMAN

POPULATION 
MEDICINE

EXTRAPOLATIONS

PERSONALISED 
MEDICINE

LONG WAY TO GO

Magic words for grant application? 

Will the ICRP 
Reference Phantom 

2009 provide an 
answer?
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BEYOND ORGAN SHAPES & SIZES
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THE LIST IS 
GROWING

THE FAMILY IS 
PROLIFERATING

BUT THEN 
EFFORTS ARE 
CONCENTRATED 
ON GEOMETRIES

WE NEED MORE 
DATA ON TISSUE 
COMPOSITION

WE NEED TO ZOOM 
INTO THE VOXEL

ADAM, GOLEM, DONNA, VIP-MAN, MAX, VOXELMAN, NORMAN {

POSTURE & MOTION BUT NOT COMPOSITION!
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LEARNING FROM OUR NEIGHBOURS
THE BIOLOGISTS

OUR FIELD COULD ADVANCE 

MORE EFFICIENTLY IF WE 

SHARE MORE, AND SET 

STANDARDS TO TALK IN A 

UNIFIED LANGUAGE…





DATA SHARING
in genomics & proteomics
Condition of publication Journals 
require authors to submit sequence 
data to one of the public databases:

• GenBank
• EMBL (European Molecular Biology Laboratory) Database
• DDBJ (DNA Databank of Japan)

The three form the International Nucleotide 
Sequence Database Collaboration (INSDC)

PHYSICISTS ARE NOT THERE YET



COMPUTATIONAL 
PHYSICS

COMPUTATIONAL 
BIOLOGY

We started off earlier 
(spurred by the bombs)

Bioinformatics is younger 
(spurred by the human 
genome sequence)

Mostly FORTRAN Object-oriented: JAVA!

Equations, equations, … Data, data, data, …

Monte Carlo: use statistics 
to reach convergence for 
stochastic processes

Use statistics to discover 
patterns in a far noisier 
background

Data sharing, organisation 
and coordination –
international community

?



E-mail: me@marychin.org

ABCDEF

Eugene Zhang et al 2005 
Feature-based surface 
parameterization and 

texture maping ACM Trans 
Graphics
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