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W, Z bosons in early Universe
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Universe evolution

@ Radiation dominated Universe with EoS
p=¢/3
@ The corresponding scale factor

a(n) = agsinh(n), t=ay(cosh(n) —1)
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Kinetic equations

@ Distribution function of vector bosons
fs(J,7) =< OJAL(J, n)As(3,m)[0 >

@ Kinetic equations

n
1
fS/ (‘]an) = EWS (‘Jﬂ?)/dnlws (J,T]/) [l + 2fS (Jﬂ?,)} C0820 (J;nan/)
0
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Kinetic equations

@ Amplitudes

WL(‘] ) 77) = w/(‘] ) U)/W(J ) 77)

w(J,n) = —wi(J,n) +2a'(n)/a(n)
@ where frequency

1/2
w(3,m) = |3+ m2a2(n)
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Vacuum creation mechanisms

S.A. Smolyansky, V.V. Dmitriev, A.V. Prozorkevich, D.B. Blaschke Kinetics description of W and Z bosons ...



Kinetic equations
Our Results Numerical calculation
Step-like approximation

Outline

e Our Results

@ Numerical calculation

S.A. Smolyar D.B. Blaschke inetics description of W



Kinetic equations
Our Results Numerical calculation
Step-like approximation

@ ODE system

1
fl = 5WsUs, us = ws [1 + 2fs] — 2wvs, VL = 2wus

@ Number density

3
Ns (77) 27T2ag33 /d,u fS J 77)
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Numerical calculation
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Our Results

Numerical calculation
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Step-like law

@ the mass of the vector bosons is changed according to a
step-like law

m(n) — m(n) = my0 (1 — 7o)

@ kinetic equation can be solved exactly !!!
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Step-like

@ Distribution function

mi
f(d,n)=—"—0(n—
) =g~ ma (n —no)
@ Total particle number density
gm? /°° x2dx 3
n= ~0.1-m
2m2 Jo 8(1/2+x2)2-1 W
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[§ T.W.B. Kibble, Phys. Rept. 67, 183 (1980).
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Taking into account that agp /ang ~ 1071° + 10714, we get
Nng ~ 10 = 10% cm~3, that corresponds to nowaday CMB
photon density satisfactorily.
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