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QCD in the late ’70s

• QCD was invented in 1973, and lattice QCD almost 
immediately thereafter.

• In the late 70s, Wilson was working on relatively formal topics,  
implementing chiral symmetry in lattice QCD.  

• Others were attempting hadron calculations with strong coupling 
calculations of uncertain reliability.

• As a graduate student at Cornell then, lattice QCD made 
an enormous impression on me as a way to understand 
what renormalization, anomalous dimensions, and beta 
functions were,

• not as a way of actually calculating things.

• I did as my thesis a difficult perturbative QCD calculation.
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• The practical achievements of QCD in the ‘70s were 
short distance calculations done with perturbation 
theory.

• QED experts found that the methods in which they were expert could be 
applied to very interesting QCD problems as well. 

• In PQCD circles at the time, one often heard statements 
like, “The moments of structure functions are 
nonperturbative and incalculable, but the q2 evolution of 
the moments can be calculated with QCD”.

• At Cornell we were taught that this was pernicious 
nonsense.  

• There was one QCD.  DimReg perturbation theory approximated it well at 
short distances; lattice QCD would eventually solve it everywhere.

• But for the time being, little could be calculated.
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The ’79-’80 revolution

• In 1981 when I finished my thesis, I found that a 
revolution had occurred:

• M. Creutz had introduced Monte Carlo methods to lattice QCD 
and had shown how to calculate a physical quantity, the string 
tension.

• Others had shown how Monte Carlo methods could be used to 
calculate the hadron spectrum.

• Someone gave me a copy of one of Creutz’s programs, 
and as a postdoc at Fermilab I began to study it.

• The program made an huge impression on me, and I began to consider it 
something very beautiful.
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What was this earth-shaking program?
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My notes 
from 1981.
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• I found I could understand the whole program just by 
reading it.

• The lattices were called U,

• the analogs of vector potentials were called A,

• links were L, sites were M.
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• I got stuck at OME2B.

• Had to actually read the manual (the Phys Rev D article).
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The plaquette:
agrees with PT at low g2, short 
distances,
nonperturbative at high g2, long 
distances.

This was the real QCD that we’d 
been told to expect!

This was a real revolution.
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Science results
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The plaquette:
agrees with PT at low g2, short 
distances,
nonperturbative at high g2, long 
distances.

This was the real QCD that we’d 
been told to expect!

This was a real revolution.

This agreement with PT later 
became a topic of research for 
me.
This was the first instance that I 
had seen in a real calculation.
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Science results
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Science results:  √(K)/Λ
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String tension scales as it should 
from perturbation theory at small 
lattice spacing.
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Once I completely understood 
the program, I began to 
experiment with it.
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Once I completely understood 
the program, I began to 
experiment with it.

Go from 44 to 84 lattice!
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Once I completely understood 
the program, I began to 
experiment with it.

Go through sites in different 
order.



CreutzFest, September 4-5, 2014 /25Paul Mackenzie 14



CreutzFest, September 4-5, 2014 /25Paul Mackenzie 14

Note high degree of intellectual probity.
Gives credit but not blame to original author.
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If any of you talks to my wife, could 
you tell her that I have all of those 
boxes of stuff in the basement from 
grad school and postdocs stored for 
scientific purposes, and not because 
I’m too lazy to sort through them?
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Programming style
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What made the SU(2) program so useful as a tutorial?

Kernighan and Plauger’s Elements of Programming Style has 
much good advice about programming.  Mike’s program 
exemplifies many of the simple rules it recommends.



CreutzFest, September 4-5, 2014 /25Paul Mackenzie

Programming style

16

K&P

S&W
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K&P

Lots of other examples...
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Programming style
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K&P

Lots of other examples...

Mike Creutz:  style icon!
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Google search for Mike Creutz
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Google search for Mike Creutz

Google search web for “Mike Creutz”:  wrong picture.

Google search images for “style icon Mike Creutz”: right 
picture.
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Quarks, gluons, and lattices

20

• Another important contribution 
of Mike’s to novice lattice 
gauge theorists:  Quarks, 
gluons, and lattices.

• Like the SU(2) program, a 
model of brevity and clarity.

• Important as a textbook and a 
reference book.
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Quarks, gluons, and lattices
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Five years ago in 
Mainz, bought 
Mike a beer to say 
thank you.
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Quarks, gluons, and lattices

• Recent research:  CUP monograph authors receive 
10-15% of list price in royalties.

• (10-15% x $54.15 = $5.41-$8.12)

• Beer:  3 euros x 1.3 = $3.90

• Royalty deficit:  $5.41-$8.12 - 3.90 = $1.51-$4.22.

• Beer deficit: 1-2.
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Quarks, gluons, and lattices
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• 2x(10-15% x $54.15) = 
2x($5.41-$8.12) =
$10.82-$16.24 

• Royalty deficit:  2x($5.41-
$8.12) - 3.90 = $6.92-$12.34

• Beer deficit: 2-4

Conclusion???
We are all indebted to 
Mike.
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We are all very indebted to Mike.

• (I in more ways than most people.)

• For your discoveries, your teaching, and 
your inspiration,
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Thank you, Mike!

for his foundational work in the present approach to 
lattice QCD, and much else.


