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e So it appears that the only things that depend on the small distances between coupling points are

the values for n and j-theoretical numbers that are not directly obseroable any- way; everything

else, which can be observed, seems not to be affected. The shell game that we play to find n and j

is technically called "renormalization.” But no matter how clever the word, it is what | would call a

dippy process! Having to resort to such hocus-pocus has prevented us from proving t
theory of quantum electrodynamics is mathematically self-consistent. It's surprising t

hat the
hat the

theory still hasn't been proved self-consistent one way or the other by now; | suspect that

renormalization is not mathematically legitimate. What is certain is that we do not have a good

mathematical way to describe the theory of quantum electrodynamics: such a bunch
describe the connection between n and j and m and e is not good mathematics.
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o Richard Feynman, QED: The Strange Theory of Light and Matter (1985), Chap. 4. Loose Ends
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. Renormalization

. M

(Equivalence)

H ﬁ
High Resolution (QCD)
We see quarks and gluons

Low Resolution (EFT)
We see baryons and mesons
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Physics is unique, but choice of
theory depends on resolution A:

M » AN > M: Fundamental
M >\ B BEFT

For equivalent descriptions:

d
0 SR(VIOW) =0

EET'SEFT

Renormalization group invariance
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Begin at A = M, two equivalent descriptions

quarks & gluons o hadrons (N, A, )
S N i ———
high energy low energy

The hadron description equivalent if and only if

(1) Include low energy symmetries (particularly chiral symmetry)

(2) Consider infinite set of Feynman diagrams consistent with (1)
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Problem: infinite diagrams imply no predictive power
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(1) At A ~ M there is no order
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