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@ o = 0 gauge recovers the original Lagrangian

o the first gauge symmetry leaves the vector with two transverse
degrees of freedom

@ the scalar mode (Stiickelberg scalar), o, is identified with the
longitudinal mode of the massive vector.

@ we now have a smooth massless limit
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@ o = 0 gauge recovers the original Lagrangian

@ the first gauge symmetry leaves the vector with two fransverse
degrees of freedom

@ the scalar mode (Stiickelberg scalar), o, is identified with the
longitudinal mode of the massive vector.

@ we now have a smooth massless limit

- 1 By =
Lm.g— _EF_.'-W P — Efjﬁi odF 0

where degrees of freedom do not simply vanish

Tha Unoversitiy ot

' Nottingham




massie photons: 2 |2 Stiickelberg

massive photons:Stickelberg technique

n:

?" 3

|
.,‘:]
e
s

]
i ‘-.J'
ol

=
e

This has no gauge symmetry, but one appears at m=0.

redefine fields
B
Ar — A+ E*—F).u 0
1 .
E - _EFP[,“ F."'i"f == E{ju (:]{;F* 0 — TAHAP = mA‘“ i:__):ul':l

new gauge symmetry

i AH =7 A{i— & T ‘iju;\-. !_-:' i f_-] A= m/\




massne ghotons: & [z Stickelberg

massive photons:strong coupling

The Unrearsiyal

' Nottingham




massive photons: 2 |2 Stickelberg

massive photons:Stiickelberg technique

@ o = 0 gauge recovers the onginal Lagrangian

@ the first gauge symmeiry leaves the vector with two fransverse
degrees of freedom

@ the scalar mode (Stlickelberg scalar), o, Iis identified with the
longitudinal mode of the massive vector.

@ we now have a smooth massless limit
e
E :]———FUF'u _ErF n’}’“u

where degrees of freedom do not simply vanish

The Uinresssitipof

' Nottingham




massve photons: 2 2 Stickelberg

massive photons:Stiickelberg technique

m
f{}
i'l.

-~
.;:]
,..

T W
L= _EFIL@F = ?AJA}A

This has no gauge symmetry, but one appears at m = 0.

E.
Aﬁ:- = A;J + E‘;)&I .

1 , me |
L — —EFE Fr— 00" 0 — TA A — mA ':):u"-_-’

1.
2"

new gauge symmetry

0055 A,'J iy A.{I —_ {il"qu Oy —dF— mA




massie photons: 2 (2 Stiickelberg

massive photons:Stiickelberg technique
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@ o = 0 gauge recovers the original Lagrangian

o the first gauge symmeiry leaves the vector with two fransverse
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constructing an action
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constructing an action
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constructing an action
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matter and conservation laws
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matter and conservation laws
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defining a background
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C 1 =rr
full 4D diffeomorphism

el L L e - e 1

P it ¥ _iix)

Wi = i+ 2V + FitNdif + Nioif.
Ne — N+ a(IN) — 20V Ny + v+ EN; + FNiH (NP - NP,

N — N+dgN+ N+ NLNN'af

The lindesrsng of

' Nottingham




Horava gravity

perturbation equations
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Stickelberg the perturbation equations
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