3.3 Maxwell-Gleichungen

A Niutzliche Formeln
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. 0 -1 0 O
Metrischer Tensor: g = 00 -1 0
0 0 0 -1
4-er Vektoren: a* = (ag,d) a, = gua” = (ap,—a)
Lorentz-invariant: a-b=a,b" = arb, = aghy — b
a? = a,at = af - a?
4-er Impuls: pt=(E,p), p>=E?>-p*=m?
4-er Ableitung: o = % =(0,-V)
Impuls-Operator: pH = 10" = (i0y, —iV)

P = ~0,00 = ~(0,~¥%) = -0

Pauli Matrizen: 0 =(04,04,0:), [0i,0;]=2i€;;50%, {005} =20;1
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Anti-Kommutator: YHAY APy = 2gHY
YryH 4 Hy® =0
wie 4-er Vektor: Vo = GV

hermitesch konjugiert: ~%f =0 Akt =~k k=123
AHt = 0ypn0 45T = 45
Quadrate: (7°)% = —(’Yk)Q =(7")?=1
Dagger: ¢ =~"a, =~°a’ - 7a
’YMW“ = _2¢‘ ’Yﬁﬂh“ = 4aVbV
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Spur Theoreme

Dirac Spinoren:

E >0 Spinor: u,

E <0 Spinor: v, )

Spin-Operator:

Helizitatsoperator:

Helizitats-Figenzustande:
Normierung;:

Vollstandigkeits-Rel.: (4x4 Gl.)

Spinordarstellung:

Anti-Teilchen:

3.3 Maxwell-Gleichungen

Tr(A) =%;A; Diagonal-Elemente
Tr(ABC)=Tr(BCA)

Tr1=4 (1= 4x4 Matrix)
Tr,=0 Try=0
Tr(ungerade - v- Matrizen) = 0
TT('V;L’YV) = 4g;w

......... viele weitere Theoreme

(4 Komponenten)
(p—m)ugs) =0

1_1’(10,8) (P - m) =0

mit adjungiertem Spinor: @ = uf~Y
(p+m)vps =0

Vip,s)(p+m) =0

xl@ w

“Tilo 5

A=§- % Spin-Komponente parallel p
UN(p) m]i)t A==+l

Ux(p)Uo(p) = 2M0xo

Ux(p)Vo(p) = ~2MOxo
Urp)Vo(p) = 0= Or(p) Uo ()

2AUAp) Un(p) = P+

ZAUAP) UAp) =P —m

Sei j entlang +z-Achse, Helizitdt = 3

XA
U)\(p):\/E-i-m(MX )

E+m

. 1 0
() ()

Ux(p) = =AY U-x(p)
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