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Recent and current activities:

1. Are there fundamental parameters”? (“Josh’s last paper”) [5 min]
2. Forward Justification of Naturalness [10 min, Enno]

3. Problems in Physics [5 min, Radin]

4. The Life Cycle of Principles [10 min, Enno, Radin, RH]
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Quantum Field Theory

L = gyro y—mpy+quytyA, + ...~ @ p—A (" P)
fields: w, @, A ,... Electron, Higgs, Photon, ...

parameters: m, g, U, A ... naively (LO): masses, charges
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fields: w, @, A , ... Electron, Higgs, Photon, ...

parameters: m, g, U, A ... naively (LO): masses, charges

But: calculation of quantum effects to observables involves divergent integrals:

oleTe”™ > uTpuT) = Jd“pf(p) =
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Quantum Field Theory

L = gyro y—mpy+quytyA, + ...~ @ p—A (" P)
fields: w, @, A , ... Electron, Higgs, Photon, ...

parameters: m, g, U, A ... naively (LO): masses, charges

But: calculation of quantum effects to observables involves divergent integrals:

oleTe”™ > uTpuT) = Jd“pf(p) =

Solution: parameters are also oo Physical interpretation”
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Wilson’s interpretation

QFT has an (upper) energy cut-off /A (unknown physics, space-time granularity, ...):

A— 00

A
oleTe” - utu) = J d'pf(p)=aN'"+bInA+... — o
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QFT has an (upper) energy cut-off /A (unknown physics, space-time granularity, ...):

A— 00

A
oleTe™ > utu) =J d*pf(p) =aN"+ b In A+... — o0

Observables are finite:  o(m, g, ..., /\)
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Observables are finite:  o(m, g, ..., /\)

m
E.g. physical mass of electron: M, shys = M, (1 + glIn f)
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Wilson’s interpretation

QFT has an (upper) energy cut-off /A (unknown physics, space-time granularity, ...):

oleTe”™ = putuT) = JAd4pf(p) —aN 4+ bInA+... =
Observables are finite:  o(m, g, ..., /\)
E.g. physical mass of electron: My, ohys = 1M, 1+ g¢ln %
But: physical Higgs mass: mé,phys = mé — §A2_|_...

125.3% = 13,847,675,622,542,958,387,877,249,586,934,827,357.4—13,847,675,622,542,958,387,877,249,586,934,811,657.3
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Wilson’s interpretation

QFT has an (upper) energy cut-off /A (unknown physics, space-time granularity, ...):

oleTe”™ = putuT) = IAd“pf(p) —aN 4+ bInA+... =
Observables are finite:  o(m, g, ..., /\)
E.g. physical mass of electron: M, shys = M, 1 + gln %
But: physical Higgs mass: mé,phys = mé — §A2_|_...

125.3% = 13,847,675,622,542,958,387,877,249,586,934,827,357.4—13,847,675,622,542,958,387,877,249,586,934,811,657.3

Naturalness problem assumes that m;, /A and My Hhys @re physical.
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Josh’s argument:

Interpretation of m, g, ... as "fundamental” parameters is meta-physics
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Interpretation of m, g, ... as "fundamental” parameters is meta-physics

Similarity to ether: no absolute reference frame required

Analogy between solid state physics and QFT was deceptive.
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Josh’s argument:

Interpretation of m, g, ... as "fundamental” parameters is meta-physics

Similarity to ether: no absolute reference frame required

Analogy between solid state physics and QFT was deceptive.

My (provocative) bottom line:
The discovery of the Higgs indicates that there are no fundamental parameters
In nature. The only physical quantities are observables.




