Fisica de muchos cuerpos
Ano 2020

Guia 6 - Ejercicio 5

. et L ., ., .
Demostrar que si ¢(t) = exp —z? 1, los operadores fermidnicos de creacién y destruccién satisfacen:

(8) ch(t)e; (1) = — s (Bl (t).

)

(b) ex(t)ej(t) = 0 = cf(t')c}(t).

(€) (a0l () = — T (s )b s 1).

(d) w(z; )y t') = 0 =T (z;0)y T (y; t').
Preliminares

= Orden temporal:

Sit<t = T[A{)B(t')] =s B(t')A(t) / s= —1 para fermiones.
= Orden normal:

N [Al(t’)B};(t)} =s BZ(t)Al(t’) / s = —1 para fermiones.

N [Au(#) B (t)] = Au(t) B (t)-

N [f@)Bl(1)] = Al Bl(®).
= Contraccién:

A(DB(t') = TA®)B(t')] - N [A()B().

I—I

Z a; A Z B BJr Z a;8; A ) (linealidad que proviene de la linealidad de T, N).

A



Resolucién (a)

= Caso €, €; SeF:cL:bk A cj:b;r-.

(e (1) = by (e (1) = T [ (p}0)] — N b ol(0)] =

{t<t':bk(t/)bj(t)mj(t)bk(t/)T[bj(t)bk(t/)}+N[b}(t)bk(t')] } . o .
NN

E> 8 BHOb(t) + B (Obk(t') = =T [l D0 ()] + N [B ()04 (2]

. Casoekgep<ej:czzbk A ¢ = aj.

{ t<t":bp(t)a;(t) — be(t)a;(t) = =T [a;(t)br(t")] — bx(t')a;(t)
£t s —ay(0)be(t') — b(t)ay(t) = —T [a;()be(t)] — b(¥)ay (2)

Auxiliar:

—c; (t)cl(t’), pues j # k = bi(t')a;(t) = —a;(t)b(t)).
—T'[a;()br(t')] = bi(t')a;(t) = =T [a;(¢)br(t)] 4+ a;(t)br(t') = =T [a; ()b (t)] + N [a;(t)bk(t')] =

m— 1

—a;(O)b(t') = — c;(t)ek(t).

. Casoejgep<ek:czza£ A cj:b;[v.

= Caso 6F<ek,ej:cL:aL A ¢ = aj.

e ()es(0) = af()ay () = T [al(*)as (6] — N [al (¥)as (0] =

{ t<t s (#)a; (1) = af(t)a; (1) = =T [a; (Dl ()] + N [a;(0)al.(#)]



Resolucién (b)

!/
q.v.q cx(t')e;(t) =0.

= Caso ek,ejgeF:ck:li A cjzb;r-.

1

en(t')e;(t) = b1 (8) = T o} ()0} ()] — v [pL#pio)| =
t < t': b ()bl () — b] (¢')bE(t)
=0.
{ t> 1 bl (BBl () — bL )1 = — {b}(t),b;(t')} }

. CaSO€k§€F<6jZCk=b£ A cj = aj.

1

ex(#)es (t) = bL(¥)a;(6) = T |bl()ay (1) = N [BL(#)a;(8)] =
t <t b (t)a; () — B (¢)ay(t)
=0.
E> 1 —a; (OBL() = b (#)a; (1) = — {a; (1), 0} () }
m Casoej <ep <ep:cp=ap A cj:b;.

— M/

cr(t)e;(t) = ap(t)bl(t) =T [ak(t’)bj(t)} - N [ak(t’)b;(t)} -

{ t <t ap () + B (Dar(t') = {akw),b}(t)} }
=0.

t >t bl (t)ag(t') + bl (t)ar(t)

n Caso ep < €, €51 ¢, =ap A ¢j = aj.

cx(t')ej(t) = an(t')a;(t) = T [ar(t")a; ()] — N [ar(t')a;(t)] =
{ t<t':ap(t)a;(t) — ar(t)a;(t) }
=0.
t>t": —a;(t)an(t’) — ar(t)a;(t) = —{a;(t), an(t')}

1

Luego, por idéntico razonamiento, podemos ver que: CL (t’)cj- (t) =0.



Resolucién (c)

——— 1
7/) it 1/}* y t Zazcl Zﬂjc_] Zalﬂj Cl ZOQBJ ¢ ¢(y;t')W(1';t)~
J

Observacién:

Como (¢o| N|...] |¢o) = 0, luego:

(@ ) (g ) =

# T Tlo,. sl — (O):I,‘ ) ,
= oy (ol T 0@l ()] 100) =G (w13, ¢).

Resolucién (d)

1/} Z Oélﬂj Cz =0.
|—| |—|
UJ x;t ZZJT y7 Zalﬂj c; = U



