Teoria de Campos 2020 - Practica
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Bilineales de Dirac.
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Bilineales de Dirac

Formar escalares que transformen de manera covariante a partir de W

e Obtencién de un Lagrangiano

e Oberservables de la teoria
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Bilineales de Dirac

v ect

Pﬁmem idea: Wiw
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Primera idea: WiW 22 (S(A)W)TS(A)W = WiS(A)TS(A)W
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Primera idea: WiW 22 (S(A)W)TS(A)W = WiS(A)TS(A)W
iS(A) es unitaria? . :

f

S(A) = e“rv =" ynitaria <= YM"hermitica
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Bilineales de Dirac

Ve Cct
Primera idea: WiW 22 (S(A)W)TS(A)W = WiS(A)TS(A)W

iS(A) es unitaria?
f
S(A) = e“rv =" ynitaria <= YM"hermitica

9 f i i o 0
20'24[7()»7]:—2( 0

—(©F

. > ihermitica?
1

iNo funciona!
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Bilineales de Dirac

i Cémo transforma W = Wis0 ?
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i Cémo transforma W = Wis0 ?
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Bilineales de Dirac

i Cémo transforma W = wis0 ? -
(7°)?=1d
,YO (Z/,LV)T ,70 = sz)

AB=1d, fanalitca = Af(C)B=Ff(AC B)
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i Cémo transforma W = wis0 ? -
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Bilineales de Dirac

i Cémo transforma W = wis0 ? -
(7°)?=1d
,YO (Z/,LV)T ,.YO = sz)
;
AB=Id, fanaltica = A f(C)B=Ff(AC B)

-

U L% it 1d S(A)T°
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Bilineales de Dirac

i Cémo transforma W = wis0 ? -
(7°)?=1d
,YO (Z/,LV)T ,.YO = sz)
;
AB=Id, fanaltica = A f(C)B=Ff(AC B)

-

U L2, Y0305 (A) A0
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Bilineales de Dirac

i Cémo transforma W = wis0 ? -
(7°)?=1d
,YO (Z/,LV)T ,.YO = sz)
;
AB=Id, fanaltica = A f(C)B=Ff(AC B)

\TJ boost \TJ’)/OS(/\)T’}/O
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Bilineales de Dirac

i Cémo transforma W = Wis0 ? -
("°)?=1d
70 (Z‘“’)T ,yo — YW
:
AB=Id, fanalitica = Af(C)B=f(ACB)

\T] boost \TJ’YOS(/\)T’)/O i

FSh=
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Bilineales de Dirac

i Cémo transforma W = Wis0 ? -
("°)?=1d
70 (Z‘“’)T ,yo — YW
:
AB=Id, fanalitica = Af(C)B=f(ACB)

\T] boost \TJ’YOS(/\)T’)/O i

°S(A)1° = 7 exp (iw, (Z47))T 40
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Bilineales de Dirac

;Cémo transforma W = Wia0 2
("°)?=1d
’)’0 (ZHV)T ,70 = Y HY
;
AB=Id, fanalitca —> A F(C).B=f(AC B)

\Tl boost \TJ’}/OS(/\)T”)/O e

7°S(A)T° = 40 exp (—in (Z“”)T) +°
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Bilineales de Dirac

;Cémo transforma W = Wia0 2
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Bilineales de Dirac

i Cémo transforma W = Wis0 ? -
(%) =1d
70 (Z‘“’)T ,yo — YW
:
AB=Id, fanalitica = Af(C)B=f(ACB)

\T] boost \TJ’YOS(/\)T’)/O i

’yOS(/\)TWO = exp (—iwy, (ZH))
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Bilineales de Dirac

;Cémo transforma W = wiy0 7
(%) =1d
,_YO (Z/,LV)T ,)/0 — Y MV
;
AB=1Id, f analitca = Af(C)B=f(ACB)

\TJ boost \TJ’}/OS(/\)T’)/O e
PSMe = S
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Bilineales de Dirac

i Cémo transforma U = Wis0 7
(1°)?=1d
70 ()1 40 = v

AB=Id, fanalitica = A f(C) B'’=f(AC B)

v boost \TIS(/\)_l
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Bilineales de Dirac

Ty L% G5(A)-1S(A)W
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Bilineales de Dirac

(Nl % VYW  Escalar
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Bilineales de Dirac

(Nl % VYW  Escalar

(AR L WS(A) "y SNV (ejercicio 13 a )
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Bilineales de Dirac

Vv Lot gy Escalar

boost

\Ilfy“\ll 220 AEWAP W Vector
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Bilineales de Dirac

{0l M) VYW Escalar

Yy Loost AWUAY Y Vector
;
\T},Y;A,YS\U boost) \T}S(A)—I,YAL,YFJS(A)\U (ejercicio 15 b )

e
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Bilineales de Dirac

Wy 2% gy Escalar
WryHy Loty AWUAY Y Vector

By 2% YS(A) Ly S(A)yPW

e

21/34



Bilineales de Dirac

{0l M) VYW Escalar

WryHy Loty AWUAY Y Vector

boost

Wk 222 AEYAYASW Vector

e

22/34



Bilineales de Dirac

Yy 2% Yy Escalar
WryHy Loty AWUAY Y Vector
Wryh~S Y boost, AEWAYASW Vector

-

Uylty v = JWnkg W — QU yiw
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Bilineales de Dirac

AN hoest VYW Escalar

boost

Yyhy 2225, /\“\IW”\IJ Vector
UrtrySY Doodt, AWAYA5Y Vector

Uyliyrly 225 TG S(A)~Lyiy” S(NW — LUS(A) Ly A~ S(A)W
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Bilineales de Dirac

Vv 2% Yy Escalar

boost

Yyhy 2%, /\“\Uv”\ll Vector

YryhnSy Lot AAWAYASW Vector

e

\U’}/[”’}/V]\U boost
FUS(A) "I S(NS(A) 1y S(MW = JUS(A) 1" S(A)S(A) "Iy S(A)W
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Bilineales de Dirac

Vv 2% Yw  Escalar

(AR Lo /\ﬁll_l’y"’\ll Vector

WrykaSu ooty AWU~AYA5W Vector

—

boost =

WAl Iy 222255 AAY WA lPyolW - Tensor antisimétrico de orden 2
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Bilineales de Dirac

Paridad: P(W(x,t)) = SpV(—x,t); Sp # exp(wu, X"")
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Bilineales de Dirac

Paridad: P(W(x,t)) = SpV(—x,t); Sp # exp(wu, X"")

(iv"0, — mV = o5 ‘ ,
(iS5 7°SpdoV + iS5 (—7/)SpO;W — m¥)(—x, t) = 0

Sp1%Se =1, Spl(—¥)Se =+
0

Sp=7
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Bilineales de Dirac

v Sp = i* V' v*7*Sp

28/34



Bilineales de Dirac

15Sp = iSp(S51°SP)(S5 11 SP) (S5 112SP) (S5 7 SP)
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Bilineales de Dirac

'YBSP g (_1)3,’5[370,}/172,7/3
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Bilineales de Dirac

7°Sp = (-1)5p7°
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Bilineales de Dirac

7°Sp = (=1)Sp?°

Pseudo-escalar/vector: Transforma como un escalar/vector ante SO(3,1)
y saca un (—1) ante paridad
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Bilineales de Dirac

°Sp = (=1)Spy°

:
Pseudo-escalar/vector: Transforma como un escalar/vector ante SO(3,1)
y saca un (—1) ante paridad

VA5V pseudo-escalar

U~yH~5W  pseudo-vector
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Bilineales de Dirac

Bilineales de Dirac: UI'W, T una matriz de 4 x 4
VUV Escalar

Uy W Vector _

WAlty Iy Tensor de orden 2
Urlty~PIW Tensor de orden 3
Urlty~PyolW Tensor de orden 4

—
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Bilineales de Dirac

Bilineales de Dirac: UI'W, T una matriz de 4 x 4
VUV Escalar

Uy W Vector _

WAlty Iy Tensor de orden 2
Urlty~PIW Tensor de orden 3

WAltar Pyl Tensor de orden 4

e

VA5V pseudo-escalar

U~AH~5W  pseudo-vector
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