SCALAR FIELD PHYSICS

Lagrangian L = (1/2)∂^μϕ∂_μϕ − V (ϕ) ≈ (1/2)ϕ̇^2 − V

T^{ab} = ∂^aϕ∂^bϕ − L g^{ab}

ρ_ϕ = (1/2)ϕ̇^2 + V ≡ K + V ; p_ϕ = (1/2)ϕ̇^2 − V ≡ K − V

• Free Field V=0 ; p = ρ → Equation of state w = +1

• Slow Roll K=0 ; p = −ρ → Equation of state w = −1

• Coherent Oscillations V = K ; p = 0 → EOS w = 0

Evolution of Equation of State d ln w d ln a = 2 V V − K ˇ d ln V d ln a + 6 K K + V ˘

If K not ≪ V then w not ≈ −1 and

w ≠ constant