Homework problems #2

1. Show that ∂J^α(x) ∂x^α

= 0 for J^α(x) = ∑ n e_nδ^3(x̄ − x̄_n(t)) dx^α_n(t) dt . 2. Derive the Lorentz covariant formula for the electromagnetic force acting on a charged partice: f^α = eF^α_γ dx^γ dτ . 3. Show that modified energy-momentum tensor for a gas of charged particles T^{αβ} = ∑ n p^α_n dx^β_n dt δ^3(x̄ − x̄_n(t)) + T^{αβ}_{em} where T^{αβ}_{em} = F^α_γ F^{βγ} −^1_4 η^{αβ}F_{γδ}F^{γδ}, is conserved, so ∂T^{αβ} ∂x^α

= 0 .