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Determinantes de Slater

ﬂ)‘l’n(XlT Kg) = 2_1X2

P1s(x1)a(l)  od1s(x1)B(1) ‘
Prs(x2)a(2)  ¢15(x2)8(2)

Wo(xq,X2) = 272 [pra(x1)a(1) d14(x2) B(2) = b1s(x2)(2) d15(x1)B(1) ]

Uo(x1,Xz) =272 [d1s(x1) 14(x2) ][a(1) 3(2) - (2)3(1)]

2712[a(1)B(2) - a(2)B(1)] == Xsingleto

Wo(x1,%x2) = [¢1s(x1) $15(x2) | Xsingleto



Integrais direta e troca

a)Ey = (Wo|H|Vg)

i - % 2 2e? \ . i
(Uo|H|Wg) :f dx, f dx, { | P15(x1) P15(X2) | ( ;:l - :1 ) | P15(x1) P15(x2) |
i -~ 2 2e? y . i
+ [ P1s(x1) Pr4(x2) | ( ;i - :2 ) | P15(%1) P15(x2) |
_ xy €2
+ [ P1s(x1) Pr4(x2) | ( T1a ) [‘i’ls(xl) @13(3’(2)] }
2 2
:f dxz @15(}{2)*@5}13(}(2)]‘ dxl @15(}{1)*( 5;1 - :j ) G‘i’ls(Xl)
r , 2 2e? .
+- dxl (;'1"15(3{1)*1?515(3(1)] de 9913(?(2)*( ;i — : ) @15(5(2)
J -2
- 2
+ dxlfdxz @15(X1)*¢>13(X1) ( . ) b14(x2) 014(x2)
J

=hy + hy +J=2h; +Jp;




Determinantes de Slater

P1s(x1)a(l)  as(x1)B(1) ‘_‘ P1s(x1)B(1)  Pas(x1)r(1)
) ) ( $15(%2)B(2)  Pas(x2)(2)

Ui(xq,X0) = [d1s(x1)(1) P2s(x2)B(2) = drs(x2)(2) pas(x1)B(1)
- 015(x1)B(1) Pas(x2)(2) + d15(x2)B3(2) P2s (Kl)ﬂ'(l)] /2

"I»"]_(X]_., Xg) — 2_1f2 [qbl:s(xl) @25 (XE) + ¢1H(X2)¢325 (Xl)] 2_1K2 [&(1)5(2) - Q(Q)B(l) ]

2712[a(1)B(2) - a(2)B(1)] == Xsingleto

Uy (xq,%g) = 271/2 [Gf)ls(xl) Oos(x2) + ¢1H(Xz)®25(x1)] Xsingleto



Integrais direta e troca

b)&l - {LPJ_|H|‘IJI> - Eﬂ

(U1 |H|¥y) = % [ dx, f dx,

{[@15(}11) @zﬁ(xz)+¢15(X2]¢25(X1)]*( % - iil ) [¢1H(X1)¢‘23(Xz) + ¢14(X2) P2s (Xl)]
+[¢)13(X1)@25(){2)+¢13(X2]¢25(X1)]*( ;—i — QL ) [ 15(x1) Pas(X2) + d14(x2) P25 (x1) ]

+[01,(x1) 2 (x2) + 01 (x2) G2 0e) {7 ) [010(x2) 2. (x2) + 010 (x2) 22 (x1)] }

2/2
:%{J‘ dx, ¢2s(x2) @za(xz)f dx; ¢r1s(x1) *( 5— ,,,i ) ¢1s(x1) Ja desconsiderei os
r X , g termos de integrais
+ | dx, P15(x2) @ls(xz)[ dx, ¢2s(x1) ( m )@25(1"1) ] Ax, 1@,
[ * e[ PR 2¢%y r ;
+ | dax; d2s(x1) @zﬁ(xl)f dx, ¢1s(x2) o Ta ) d15(X2) J dx, 9391
J

e também p/ dx:

2m T

__ 2 2 .
"‘f dx, 4’)13(3{1)*%3(3{1)[ dx, @zH(X2)*( by _2¢7 ) Bas(X2)



Integrais direta e troca

-
+:f dx; | dx, Qu(xl) P15(x1)
J

-
+. dx:[fdxz D15 Xg) @25 X1)

(+
+1f dxq '" dx, Ql*s(xl) D2s(X2) * ( ;— ) d15(x2) P2s(x1)
J
J (7
(7

+f dx, f dx, ¢ 1(%2) P1s(x2) ) b2:(x1)° (Xl)}

J
:]/2 . (h” + hgg ‘|—h” —|—h22‘|— Jfg ‘|‘K}2 _|_Jj'2 ‘|—Kj2)

= hy; + hoyt+Jpn+ Ko

&1 — <@1|H|"1’1> - Eﬂ
=hyy +hyptJp +Kpp-2hyy -Jp =-hyp + hoy+Jp + K- Jpg



Determinantes de Slater

C)‘I’Q(X]_:Xg) — 2_1’,2

'95}1& (Xl)ﬂ’(l) @2&:‘ (Xl)a’(l)
P1s(X2)a(2)  Pas(x2)(2)

Wy (x1,X2) = 272 [d15(X1) Pos(X2) = d15(X2) P2s(x1)] [a(l) (2) ]

[a(1)a(2) ] == Xtripleto

Wy(xg,%xg) = 271/2 [¢1H(X1) Oos(Xo) = qf)ls(xz)qaﬁgﬁ(xl)] Xtripleto



Integrais direta e troca

(’:)ﬁg - {LIJQ|H|11’Q) — En
1 | | 2 QJE
(U2|H[W2) :T{[ dxz ﬁﬁz.a(xz)tf)zs(xz)f dxl d’ls(xl)*( ﬂ - % ) P15(x1)

2m

I I 2 2 ,2 \
+ r dxz @13(3‘12)*@15(3‘:2)[ dxl qi'zs(xl)*( L ) P2s(X1)

] 2m 1

2 2
+: r dx; 4;92,5-(3(1)*@’23(3(1)[ dx, 9513(3{2)*( Pz _2¢7 ) $1s(x2)
J -

2m T

_ 2 QJZ .
+ f dx; @1s(x1) d1s(x1) f dx; é2:(x2)” ( ;_i - % ) @2(x2)

1‘32

+f dxlfdxz On(xl) d1s(X1) ( — ) qﬁz,.;(Xﬂc;sz,-,-(Xz)
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€

dx, | dx, ¢1s (X1) Do ij ( s ) P1s(X2) P2s(x1)

]

)
n)

2
+ | dx; | dx, Xz) P1s(x2) ( E ) C,I'st(Xl)*ﬁflzs(Xl) }

-f dx;, f dx, ois Xz) D2 Xl)*( E )@13(X1)'¢25(X2J



Integrais direta e troca

(V2| H[W2)
=1/2 - (hy +hy+hy+hotJp - Kp+Jpn— Kpo)
= hy; + hotJipn - Kps

Ay = (Us| H|Ws) — E
=hyy +hyotJdp- Kip-2hyy -Jyy =-hyy + hoy+Jpn - Kpp-Jpg

J1o == I (integral direta)

K, == J (integral de troca)

Observar o sinal negativo para tripleto e positivo para singleto na integral de
froca e comparar com o grafico do formulario 2



Determinantes de Slater e Integrais direta e troca

Qlf, ) 1) QE&(KI)ﬁ(l)

— 9—1/
d)Us(x1,x2) =277 015(x2)8(2)  P2s(x2)5(2)

Ws(xq,X2) —271/2 [(;’1’13(3(1){;3523(?{2) P15(X2) P25 (X1 ] [5(1 B(2) ]

[ (1) B(2) ] === Xtripleto
U3(x1,X2) = 271/ [ P15(x1) P2s(x2) = d15(X2) P2s(x1)] Xtripleto

(U3|H|¥s)
=1/2 - (hy + hyy +hyp +hot Jp— Kipp+J — Kyp)
= hyp + hyot Jp - Kp

As = (U3|H|V3) — Ey
=hy +hyotJdp- Kip-2hyy -Jyy =-hy + hot Jpn - Kpp-Jpg



Determinantes de Slater e Integrais direta e troca

Grs(x1)a(l)  @as(x1)B(1) ‘-i—‘ P15(%x1)B(1)  Pas(x1)a(1)
P15(x2)a(2)  P2s(x2)B(2) $15(x2)B(2)  P2s(x2)(2) |
2
s(x2)B(2) = ¢15(x2)(2) P2s(x1)5(1)
X2)(2) = ¢15(x2)B(2) pas(x1)a(1)] /2

B) LIJ,i (Xl , Xg) —

Wy (Xl, Xg) = [@13(1{1){1(1) (0
+015(x1)B(1) Pas(

Wy(xq,x2) =27 1/2 [@13(311) Pas(x2) - @13(3‘12)%5(3{1)] Z_UQ[QU).B(Z) + a(2) .5(1)]

2712[a(1) B(2) +(2)B(1)] === Xtripleto

Wy (x1,%x2)= 2712 [¢15(X1)¢25(X2) - qf)ls(}{g]{;ﬁzﬁ(}{l)] Xtripleto

(U4 |H|Wy)
=172 - (hy +hy+hy +hot Jp - Kp+Jp— Kpp)

=h;; + hptJp - Ko

.&4 = {@1‘H|‘y4) - Eﬂ
=hy +hyptJp- Kip-2hy -Jy=-hyp +hyotJpn - K- Jpg



Formulario |

- A Hamiltoniana basica do problema é dada por

2 2 232 2&12 EE
H — Pi n P2 B 4
2m  2m 1 Ty 12

onde ry = |x1|;ry = |x2|; 712 = [x1 — X3

Integrais conhecidas:

. 2 2&2
/dziﬁwg (Kl) P1_ _)wj(xl) — hij

2m ™
2
| e .
/dzﬂfl /dHIzlwf(Kl)\g'T—\’ﬁfﬁj(xz)\z =< ijlij >= Ji
12

f-_.ﬂ

/d3$1 /dgi?zﬁff(xﬂw; (Kz)*r:l_gt'bj (x1)¢i(x2) =< ijl|ji >= Kjj



Formulario 2

Singleto
P A J
N T
I Tripleto
FEr00 + Enem
/para-He (15)(25) 1s,
I Qe
(15) (29 ~ DN (15)(25) 95,
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