















































































































GR as a Perturbative Q FT
JohnDoNOGHhe

Last time June 75,2023

Developed G R as QFT
gangingspacetimetranslations
pathway includedfermions spinconnection
Fieldtheorydescriptionratherthangeometry

First look at Feynman rules
weakfieldexpansion
gaugefixing harmonic gauge
propagators and vertices

Today
Background Field Method
FD F Pgaugefixing andghosts

OnmfpathIntegral section of Prelude QFT
use PI appendixofDst
Abbott on BFM r
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Background Field Method
expanding with a bhgd field

Example Q E D with massless scalar
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bubble

Dial Fg et 2 that energy

DEWg F TIE boy

f I 3848 the heftylog
Divergences are local

Oneloopeffective action
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Generalize
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Algebra I s Eg d got
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i I covariant me stg

Gaugeinvariance
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Guffawingonnu qua o

Let He 12
GEE mhm EDTtix
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Ghost
Feynman DeWitt

Ieymman theorem
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DeWitt formalizes

theoris

Fomgs.itInsert unity int PI
I Said Has detCff
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Fieldtheary
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The interestingfactor is the determanentthe rest is converted into usualgaugefixing
the following on thispage was not
coveredin the lecture

it is also covered in modern QFTbooks

The gaugeconstraintis initiallyrepresented
by the JCf A F

We can putthis in a more usefulformby thefollowingtrickLet F F4 OKsince A in f A if afunctionoff
Thenexponetiatetheconstraintusing
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This is the usual gaugefixingLagrangian
Recallfor QED f A JAM
Thisgives
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From this past we recover what we
previously didby hand addinggaugefixing
termto theLagrangian

Buthere we stillhave thedetermanetleftover
and we turn to this now
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To calculate Inaction
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Summary
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Te ghosts are used in closedloops
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