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EM quantization in Hat space

1
S /d4x (——FWFW -+ Ayﬂ’> Ap = Ay + 0uA
4 3,J" =0

BUFW/ _ ]V ' Maxwell equations

Gauge invariance




Jose Beltran Jiménez - . | Electromagne’tic dark energy

EM quantization in Hat space

< Conjugate momentum omc the temPoral comPonent’?
» Commutation relations?

« Photon Propagator?
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EM quantization in Hat space

Coulomb gauge Covarant quantization
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EM quantization N an exPanding universe

Covariant version of EM action in a curved sPacetime
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EM quantization N an exPanding universe

Covariant version of EM action in a curved sPacetime
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EM quantization N an exPancling universe
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- EM quan’tization In an expancling universe

i

' We consider an expancling universe with two asgmp’cotica”g Minkowski

' regjons: a(n) = 2 + tanh(y7/1)
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Breakdown of | orenz condition
| orenz condition on restored on sub-

SUPCF‘-HUbblC scales HUbblC scales
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EM quantization without Lorenz condition

Fundamental action for EM
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Photon New scalar state
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" EM quantization without Lorenz condition

Fundamental action for EM

1

S = /d‘lx\/fg — 2 Fu P + %(VyA”)ZJrAy]”

; , 2 (s) :
General solution .Ay — AN L \/(E[ ) e ﬂvlf/ + 9,6 Resxclualgauge mode

Photon New scalar state

The gauge~1cixecl QED effective action in the Path~integra| formalism in Hat

space’cime 1S:
G
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which coincides with the considered action for Hat space’cime.
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EM quantization without Lorenz condition

Fundamental action for EM
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Cosmological evolution
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Cosmologtcal evolution

Ag+3HA)+3HA) =0
NS By

Initial amplitucle‘?

Radiation

PAy = % (Ao + 3HA0)2 = constant
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Initial conditions cluring inHation

FPower sPectrum generated cluring imqation From quantum Huctuations
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Conclusions

EM field can be consistentlg quantizecl with three Phgsical

states without the need of Lorenz condition.

Quantum Huctuations of the new state cluring an inﬂationary
epoch at the electroweak scale give rise to an effective

cosmological constant on Iarge scales with the cotreet value.

The model satisfies all the Viabilitg conditions and it is in
agreement with CMB and LSS measurements.

The true nature of dark energy can be established without

rc:sorting to new Phgsics.

For generation of cosmic magnetic fields see next talk.




