FORMELSAMMLUNG KLASSISCHE FELDTHEORIE

5 KOVARIANTE FORMULIERUNG DER MAXWELL-THEORIE

1. Nicht-kovariante Formulierung

(a) Homogene Gleichungen

VB=0 , VxE+0B=0

(b) Inhomogene Gleichungen

Lo I .
V.E:p/EQ s VXB—C—ZatE:M()J
(c) Kontinuitétsgleichung
(d) Potentiale
B=VxA , E=-V¢—09A

(e) Eichtransformationen
A A+VE |

2. 4er-Strom, 4er-Potential und Eichtransformationen

— —,

J=(ep,J) , Aa=(=0¢/c,A) , Ay — Ay + 0¥

3. Kontinuitétsgleichung

Op+V.JI=0 & 0,J%=0

4. Maxwell Feldstarketensor

Fop = 0aAg —03As ©  Fop = —Fpo = —Ey/c, Fi, = €0 By

0 —FEi/c —E3/c —Es/c
+FE/c 0 +Bs —By
(Fag) = VYEyfe —-By 0  +B
+E3/c  +Bs —By 0
0 +FE1/c +Ey/c +Es/c
(poiy_ | Bi/e 0 4By B
—ByJe —Bj 0 B
“By/c +Bs —Bi 0
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5. Dualer Feldstarketensor

Faﬁ — %eaﬁfy(SF,y& . FOk —
0 —B;
~ B 0
(Faﬁ) _ +bD1
+ B —Eg/c
+Bs +Ey/c
0 +B;
- —B 0
(Faﬁ) =
—B2 —E3/C
—Bs +Ey/c

6. Homogene Maxwell-Gleichungen

0 FP =0 <

7. Inhomogene Maxwell-Gleichungen

O FP = —poJ”?

_B2
+E3/c
0
—El/C

+DBs
+E3/c
0
—F/c

—FM = —By, F"" = ¢y Ey/c

—Bj
—EQ/C
+E1/c

+ B3
—EQ/C
+E1/c

3aF5,Y + 35F7a + 0yFa5 =0

& OAy — 0a(954%) = —poJ,

8. Inhomogene Maxwell-Gleichungen in der Lorenz-Eichung

0, A% =0

= DAoz = _MOJa

9. Lorentz-Transformation des Feldstirketensors

& = L%xﬁ

10. Invarianten (eichinvariante Lorentz-Skalare)

L =1FgFef = L(B? - ¢ 2E?)

= Faﬁ = AJAB&F’WS

I =1F3F® = 'E.B

(A=EH™)
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11. Bewegungsgleichung fiir ein geladenes (Ladung ¢) massives (Masse m) Teilchen

im elektro-magnetischen Feld (Lorentz-Kraft)

so Fa.g N
m qF 3z 7

12. Wirkung fiir ein geladenes massives Teilchen im elektro-magnetischen Feld

(minimale Kopplung)

d
—D=q

(Fz+ (7 x B))

—

(p=my()7)

Slx, Al = So[z] + Sr[z, A] = —ch/dT—l—q/dT Anz®
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