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The first order transition amplitude corresponding to the de Sitter QED is:
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The Coulomb field in this geometry is A0̂(x) = Ze
|x⃗|e

−ωt. The amplitude of electron-positron
production in Coulomb field is given by:
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ω
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The functions fk
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From the final result given in (2) and (3), it is obvious that the transition amplitude is nonvanishing
only for p ̸= p ′ and from here we conclude that the law of conservation for the modulus of the
momentum is lost for the process of pair production in Coulomb field in de Sitter space.

We also observe that there are nonvanishing probabilities for processes that does not conserve
the helicity.

The probability of pair production:

Pe−e+ =
1

2

∑
λλ′

|Ae−e+| 2 (4)

Our numerical and graphical analysis prove that the probability for pair production with opposite
helicities λ = −λ′ (helicity conservation) is sensibly bigger than the probability for production of
pair with equal helicities λ = λ′ (helicity non-conserving case) in the case ω > m.
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Probability as function of parameter k for different values of momenta ratios : p/p′ = 0.1 left panel and p/p′ = 0.0001

right panel. The point line represents the case of helicity conservation and the solid line the case when helicity is not conserved.
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