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It is known that time-dependent vacuum e superpotential: W = 20X~
expectation value of the background field . |
in the presence of perturbative corrections e asymptotically: (¢)(t) = vt +ip, (x) = (¥x) = (¥g) =0

to non-perturbative production causes the

production of particles in e background field in non-adiabatic region: x and v, particles are produced

. . e produced particles induce a new linear potential and an attractive force (" oscillations”)
e non-adiabatic area (vacuum change,

” ” v . / / 2 2
rotation of the basis, rescattering) e occupation number: nX = V - e~ [t dt’wp (¢ 2 =V - exp ( _ K tﬁ) u )

\ e adiabatic area (perturbation theory)
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e cach time the number density (n = [ 2)E ) of produced particles is: TRm ’
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Bogoliubov transformation: - ng ~0and ny, ~0
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Occupation number of produced particles:

i = (07N [0™) = (07|ap™ Tag|0™) = V535

p Equation of motion for a scalar field ¥ with the source term J(z):

0% + M?(x) ) W(x) + J(z) =0
Adiabaticity: ( (iv)) (z) +J ()

e adiabatic area: wy /w;i < 1 Yang-Feldman equation:
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ng(t) = 28 ~ L (\/weizf“’) ~ const
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e non-adiabatic area: Wy, /w; > 1
ni(t) # const

k = particle production Generalized Bogoliubov transformation:

U(z) = VZU ()i 7 / 2y’ / Y[ (), U ()] (y)
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When (x) # 0 we get additional production Occupation number:
due to rotation of the basis for fermionic mass

eigenstates. e — VIBel|? + ... ) (Br # 0)
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Perturbative production in the adiabatic region can be described by Boltzmann equation:
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Overall effect is a few orders of magnitude
smaller than the production connected with the

@nge of the vacuum.

where K = (E, k) and k = |k|.
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