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Introduccién

Operadores de Dirac (lo basico)

ha=hl, = —ihicTy (%, (A=1,2,3,4)

Dom(h4) = Dom(h,) ~ {¢ € H, hay € H @& condiciones de frontera }

>z €= |a,b

> =1, z) = [ ) Yot ) |7

> = L2Q) D LAQ)

> eH = 9l = (@, ¢) = [odz i, 2)(t, @) < oo

» Dom(h,) es el dominio de f4 [ funciones sobre las que /4 puede actuar ]
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AlTy = fz Operadores Covariantes bilineales de Lorentz
1] 1, hi = —ihc 1,0, Cy =clp =cp

2 & hy = —ihc & 0, Co=cp'a) = j

3 5] hs = —ihc 8 0, Cs=cy'By) = cs

4| ifa | hy = —ihcifa 0, Cy = cyliBéy = cw

» i* = (5", 5') = (co, ) = (componente temporal, componente espacial)
» s es un escalar

» w es un seudoescalar

> fa =1: Tglulg = —T'4 (para A# By A, B =2,3,4); tr(fA) =0
> (= 22:1 C4T 4, donde Oy = %tr(f’ACA')

> C =2l = Cy= eyl g
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> (C/2c0)t = C/2¢c0; (C/2c0)* = C/2co = (co)? = (¢s5)? + j% + (cw)?
» tr(C/2c0)? = 1
> é/ch es una matriz densidad

Representaciones

Representacion a | p (%

de Dirac (SR) 0y | 02| | X[

de Weyl (WR) 0: |0z |1 p2]T
Supersimétrica, de Majorana (SSR) |, |0, | [d1 ¢2|T

> & = SasS!
> ' =S35!
> ) = Si
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De SRaWR — S = (2)"%(6, 4 6.)

De SRa SSR — S = (2) %1, +6,6.)

AN

De WR a SSR — S

(2)~Yily + 6, + 6, + 6.)

> Hy=ihdp; H = —ikicad, +me2f+U(x), H — hy = —ikicD 40,
» H'W =ihon: H = —ikicd 8, + m?B' + U(x), H — b/, = —iheI”, 0,

AN AN

> F;l:S”fAS‘l
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Operadores de Dirac

Condiciones de frontera

(a)

iLl — —ihc 12 835 (I Cp = Cigﬁ)
(b, &) — (e, €) = —ihe [Te] |}

W] = [o]lE=0 (= o(b) = o(a) = Ci(b) = C1(a))

Y(b) = Upla) (U7 =0]]

Enla WR : [901(5))] _ 0, [sm(cz)]

i2(b) pa(a)

> [f]l) = f(t,b) — f(t,a)
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(b)

AN

ho = —ilic@ 8, (= c@p)

(0, hot) — (hoth, €) = —ihie [glac] |’

» Este resultado (%) surge de la teoria de extensiones auto — adjuntas de operadores
simétricos de von Neumann
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(c)

hs = —ilic 38, (= ¢ 5 D)
b

(1, hag) = {hats, €) = —ihe |1B¢]

[130]| = (s =0 (= s(b) = s(a) = Cs(b) = Cila)

Note que, enlaSR, B =6,, = en (x) hacemos 1 — @, Yo — Xy Uy — Us :
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(d)

hy = —iheifa 9, (= cifap)

A A " b
(0, hug) = (husp, &) = —ihie |wliBag] |

= [w]lo=0 (= wb) =w(a) = Csb) = Cya))

a

]|

Note que, en la SSR, i8& = 4,, = en (x) hacemos w1 — @1, Py — Po

yUQ%ULLI
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Mas condiciones de frontera (en la SR: a =0o,, =0, ifa = —0d,)

o ipaa | PO FXO) | _ g [ o) = x(O)
Doy = = 6] Lo<a> ~x(@) | =" | (@) + x(e) ]
s _ireha e | PO g | X0
DOHl(hg — h B ﬁx) [X(CL) T3 _ QO(CL) ]

Dom(hy = —iheiBé 8,) ~ [

> Tfl :Tf, etc

b) =0, ¥(a) = 1(b),

> Ejemplos : p(a) = ¢(b) =0, x(a) = x(b) =
NO esta presente

(
h(a) = —9(b). Nota : ¥(a) = 1(b) = 0
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iGracias por la oportunidad!

11



