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t
—X

» Paritat: x = (;) - x' = (
> PTap(t, X)P = 70(t, X)

)., u=p

TSP _ aS ThSpP — _ RS
> PaﬁP_a_ﬁ, PbﬁP_ b_ﬁ

» Zeitumkehr: x = ()ﬁ() - x'= (_;) , Uu=T
> TH(X) T = —'y3¢(—t, %)
Ta5p - =5 ThSp— _p—S
» P aﬁP_ a;, P bp.P_ b75
» Ladungskonjugation: Teilchen <> Antiteilchen, U=C
> CH(x)C = —ir?7%0 (x)
T aS _ RS tThS _ 5S
> Caﬁc_bﬁ, CbﬁC_aﬁ

11.06.2019 | Michael Buballa | 2



Bilineare TECHNISCHE

UNIVERSITAT
DARMSTADT

> v5 =% = in0914243, V;r =1, %=1, {157"}=0

11.06.2019 | Michael Buballa | 3



Bilineare TECHNISCHE

UNIVERSITAT
DARMSTADT

> 5= =" A= B=1, {174} =0

> 1, s, {7}, {775}, {o"” = L[v*,~"1} bilden eine Basis der 4 x 4-Matrizen

11.06.2019 | Michael Buballa | 3



1
Bilineare

TECHNISCHE
UNIVERSITAT
DARMSTADT

> 5= =" A= B=1, {174} =0

> 1, s, {7}, {v*s), {0 = é[’y“,’y”]} bilden eine Basis der 4 x 4-Matrizen

» Transformationsverhalten:

i Yiys Py sy Yoty
Skalar Pseudoskalar Vektor Axialvektor Tensor
+1 —1 (=1 (=1 (==
+1 —1 (=1)* (=1 —(=1H (=1
C +1 +1 —1 +1 —1
CPT +1 +1 —1 —1 1

woap_ ) +1 fur u=0
mit (1) ‘{ 17 p=1,23
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» Feldstarketensor: F** = gAY — OV A*,  (A¥) = <§> (Viererpotenzial)

» inhomogene Maxwell-GIn.: 9,F* =, (j*)= (?) (Ladungsstrom)
= DA" —0"(0,A"(x)) = j*(x)

» Eichtransformation: A*(x) — A*(x) + O*f(x) lasst F*" invariant
» Lorenz-Eichung: 0,A* =0
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Feldstarketensor: F** = gAY — QY A* |  (A¥) = <?> (Viererpotenzial)
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inhomogene Maxwell-GIn.: 9,F*" =, (j*)= (?) (Ladungsstrom)
= DA" —0"(0,A"(x)) = j*(x)

Eichtransformation: A*(x) — A*(x) + 0#f(x) lasst F*¥ invariant
» Lorenz-Eichung: 0,A* =0

v

» Lagrange-Dichte: & = —1F,, F* — jrA,

= mh(x) = 62;({)() =—F%(x) = 7%x)=0 — Quantisierung schwierig

v

Alternative: .Z = f%(B,LAy)(G*‘AV) —j*A,  (Fermi)
= [A¥ =j#(x) korrektin Lorenz-Eichung
» kanonisch-konjugierte Impulsdichten: 7#(x) = —A#(x) v
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