Capitulo 19
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1. Dada la accidn siguiente:
1
S = Ef d4x[6u¢6"¢ — m?¢?]

1 . . . .
a) Demostrar que L = 2 [6ﬂ¢6"¢ — m2¢2] es invariante bajo la transformacion:

2 = yx® — yBat
xl' = —yBx® + yxl
£2 = 32

X3 = 43

6S
b) Calcular 50

sp 8x° 8¢ sx¥ S ox? 8¢ 6x%
§x0 8x0  sx 6x°  sx2 6x0  sx3 6x0

a) dop =03%¢ =
= 5O/¢) Y — 61/¢ . ]/ﬁ = ]/(60/ — ,8611)¢)
00$0°¢ =y (8- B5,)v (85~ BS,) b = V(8% + B26% — 280:8,)¢p

5¢p 6x° S SxV' S xS 5x3

01 = —0lp = —2 . . . 0X
19 ¢ 5x0’ 5x1+5x1' 5X1+5x2' 5x1+5x3' Sxt

= ~8y® VB + 8y -y =y(~=BSy +5,)p

0,00%¢ =y (-po,+8,)v (B, - 8,) ¢ = V2 (<528 - 62+ 285,6, )
0,0°¢ = -62¢

0;0°¢ = -62¢

1
Sabemos que y? = -5 = V2 (1-p?) =1

L= |6upstp — 22| = 21V (65 + 267 - 286,68, ) ¢ + V2 (78] - 67+ 285,:8,) b +

1
—8y¢ — 6510 —m?¢?] = S [y? (1 - )85 ¢ + ¥ (B2 — 1)87 — 8519 — 831 —m?¢?] =
= (650 - 870 - 830 - 830 - m??] = [[,p6% ) ~m?¢?]

Lo que demuestra que ante una transformacién Lorentz "L" es invariante.
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b) L=2|8,084p — m2¢2| = >[53¢ — 620 — 53¢ — 63 — m??]
6S oL oL
—=— -5, ——— | = —m%p — (62¢p — 62 — 62 — 62¢) =
56 8¢ #<6(6M¢)> m-¢ (0¢ 10 7 ¢ 3(15)

=—65¢p + 67 + 85 + 65¢ —m?¢p
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