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CLASE 7: Covariancia y transformacién de espinores

Covariancia: todos tienen razén

ENSeoa —(cf 1)
enS = o = (-0

}/EI/\/I—,BZ

p=vlc

boosten x

vector Vl(x) — Vi’(x’) = Rij Vl(x) Rij matriz de 3x3

cuadrivector  A¥(x) — A'*(x') = A/ZAV(X)

w)? ) — ') = S(A) p(x)




CLASE 7: Covariancia y transformacién de espinores

Covariancia: todos tienen razén

enS <ihy"ai — mc) w(x) =0 (1)

IXH

x'H

0
en S’ (ihy”a— — mc) w'(x) =0 (2)

Xo = Ao

0 oxs o 0 0
= — N\ en (1 ih y*A\N* —me | ST{ Ay (x) =0

y(x) = S~ (A)y'(x') S — <ih SN A% STHA) .

axll/

— mc> w'(x) =0
S(A) 7* ALSTI(A) = 7

SN Ay STHA) =y

ALy" = STHA) 7 SA)
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Ej. rotacion en z:
-9—) A
—17 O n

para un espinor S=1/2 ~ e

; v, 0
SFOIZ(A) = 8_1%23: COS 5 = 123 SiIl 5: 67172%

l .
| = E(W,, — YY) =0, D

Ej. boost en x:

0

x? = x2c0s0 + x'send senhw

O 0 1
{x’l = xlcosO — x*send {X’ = yx —yPx = xcoshw — x'senhw

xt = yx! = ypx® = x'coshw — x

coshw =y

e tghw = f=vlc

@ :
—ioy; = Yoy, = — Y = — o, = — o Sboost (/L) = cosh = a; sinh =

L ochi L
5l >




CLASE 7: Covariancia y transformacién de espinores
inversa: ST'(A) 0--0 w--0 STIS=1

B g D
para boosts: Sboostx(A) = cosh E — ¢y sinh E

0 0 0, 0
= h— + %! sinh —) (cosh — — ¥Yy! sinh —
S$=1S — (cos 2+y7/ sin 2)( S 5 Yy si 2)

(4), 4), 4, (4),
h2 E & }’071}’07/1 SiIlhz 3) = (COSh2 3 e }/O}/O]/l}/l SiIlhz _) =1

CELRGL)

= (cos

o
para rotaciones: SrotZ(A) = COS 5 + 7y~ s1in E

o) o) 6 6
(cos —2 Yy~ sin —2 ) (cos —2 Yy 'y~ sin —2 )

0 7 0 o O
— (cos? 2 yly?yly? sin? 5) = (cos® s y'y'y%y? sin® E) =1

Gl
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STHM Y S(A) = ALy

para rotaciones:

y - 0 0. 0
0 0 0

; : 0O cos@ —smn@ O
COS — — SIn — cos — + yly?sin —) =
( % €1 2) ( 2 L 2) O sin@ cos@ O
0 0 0 1)

1ra fila }/OS_IS = yO
4ta fila y3S_lS — y?’

. 1 g 0 0 T 0 1 9~
2da fila 4 (cosa+y 14 sma) (COSE+}/ 4 sma) = (y cos@ — y“sinb)

1 2 Lo 2 eS8 S =7
COS i S111 + 2 S111 — COS

0,0 o 0

1 : o -
COS“ — — SIn“ — + 2 SIn — COS —
r( 2 2 & 2 2)

y'(cos @ + y'y?sin 6)

y!cos@ — y*siné
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ST}/O = }/05—1 ST e }/OS_I}/O

para rotaciones:

S—(cose+ ly2sin 9)
e

0 0 0 0 0

D70: 1 2

0
ST = (cos— + y*Ty1Tsin —) = (cos — — yy?sin —) = (%Y cos — — sin —
( 5 Vi 2) ( L 2) (ry Ly 2)

0 0 0 0
0 0 012 0 0 1= 0
— COS —y -~ — SIn —) = 7°(COos — — sin —
(y Sl Y 2) Y ( 5l 2W
para boosts:
S—coshﬂ— 0 1sinh2
5 >
W W W w W w
ST = cosh — — 17 sinh — = cosh — — yY!sinh — = y%%cosh — — % 9% Y1 sinh —
) ) > ) L) 5 4 > Y VY 5

0, 0, 0, 0,
= yYcosh Eyo + %% ! sinh E}/O = yY(cosh = + ¢! sinh ?)yo
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ST}/O = }/05—1 ST e }/OS_I}/O

p=y'ly’
Y= w' = Sy
v = (Sy)'= 'S’

W e Sl = SE e — e

T =y'yty' = gSTly Sy = ALpyy = ALY 9, J" =0

,00 = l/_/}/O?,U = WTI// no es invariante

yy' =SSy =y =y P+ lws = s |” = |y’
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Paridad Intrinseca:
e 00" 0
0 =10
O-=0 =10
e O |y

STHM) P S(A) = Ay

-1 .0 5 ()
Sp I Sp_y }/OSp=Sp}/O

Sl s SN

particulas y antiparticulas tienen paridades opuestas




