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Aspects of Vacua on de Sitter space

by

Quantum Entanglement
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de Sitter Space
(embedding)

(global coordinate)

Euclidean
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dS Eras of the Universe

Inflation

Dark Energy
  Dominant Era



  

α-Vacua in dS
Massive free scalar on dS

SO(1,d) preserving vacua, with parameters (α, β)

standard (Bunch-Davies) vacuum

Mottola('85), Allen('85)



  

α-Vacua in dS (2)

“α-vacuum”



  

Plan to Talk

1. dS Space & α-Vacua

2. Entanglement Entropy of α-Vacua

3. Summary



  

Particle Creation and Entanglement

L R Particle creations in dS:

● Not exist in Minkowski

● Depend on vacua

● Generate Entanglement

Entanglement Entropy 
   characterizes dS & different vacua.

Bunch-Davies vacuum: by Maldacena-Pimentel(2012)



  

Entanglement Entropy

B
A



  

Vacuum Condition by {L,R}-Oscillators
Total & LR mode functions are related as:

Sasaki-Tanaka-Yamamoto ('94)

Known functions

α-Vacua: 

L R



  

α-Vacuum Wavefunction

α-Vacua: 

Diagonalize



  

Entanglement Entropy



  

Plot of Entanglement Entropy

(Bunch-Davies)

(d=4, β=0, future infinity)

conformal
massless
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Summary

● dS has nontrivial α-Vacua
       → generate entanglement in different ways.

● We computed EE in α-Vacua by direct evaluation 
of the wavefunction.
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