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A
Appéndice

Neste appéndice sao apresentados as tabelas e equacoes referentes aos
atomos estudados por nesta dissertacao. O appéndice esta dividido em secoes
referentes a cada dtomo estudado. E cada segao dividida em subc{coes ref-
erentes as tabelas e as equacoes utilizadas para cada atomo. Por questao de
espaco apresentaremos somente as primeiras e 1ltimas versoes calculadas para

cada elemento quimico estudado.

A.l
O atomo de Ne

A.l1.1
Tabelas

Tabela A.1: Combinagbes possiveis do nimero de elétrons ionizados por
subcamada e respectiva emissao pos—colisional para n = 1, ionizacao simples,
CoI Npes = 0 para o Ne.

1s 2s 2p

Ny N2 N3 TNpos
10 0 0
0 1 0 0
0 0 1 0

A.1.2
Equcoes

Para (Py)y, temos

(P)vi (b) = 2p1s(D)[1 = pra(D[L = pas(B)]*[1 — p2p(b)]*P(1,0,0,0)
+ 22 (b)[1 = prs(D)*[1 = pas(D)][1 — P2, (B)]*P(0, 1,0, 0)
+ 62 (0)[1 — prs(D))[1 — p2s (B)]*[1 — 2, (B)]P(0,0, 1, 0); (A-1)

— —
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Tabela A.2: Combinagbes possiveis do numero de elétrons ionizados por
subcamada e respectiva emissao pds—colisional para n = 2, ionizacao dupla,
com Npes = 0,1 para o Ne.

1s 25 2p

Ny Nz N3 TNpos
2 0 0 0
1 1 0 0
1 0 1 0
10 0 1
0 2 0 0
0 1 1 0
0 0 2 0

Tabela A.3: Combinagoes possiveis do nimero de elétrons ionizados por
subcamada e respectiva emissao pos—colisional para n = 3, ionizagao tripla,
com Npes = 0, 1,2 para o Ne.

1s 2s 2p

Ny Nz N3 MNpos
2 1 0 0
2 0 1 0
2 0 0 1
1 2 0 0
1 0 2 0
1 0 0 2
1 1 1 0
10 1 1
0 2 1 0
0o 1 2 0
0O 0 3 0
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Para (P;)y, temos

(P1)v,(b) = 2p15(b)P(1,0,0,0) + 2pas(b)P(0,1,0,0)
+ 6p9,(b)P(0,0,1,0); (A-2)

Para (P)y, temos

(Py)vi (b) = pi,(D)[1 — pas(D)]*[1 — payp(0)]°P(2,0,0,0)
Ap15(0)p2s(b)[1 — prs(B)][1 — pas(b)][1 — p2p(0)]*P(1,1,0,0)
12p15(b)p2p(D)[1 — p1s(b)][1 — p2s(B)]*[1 — p2p(B)]P(1,0,1,0)
2p15(D)[1 = pra(B)][1 — pas(b)*[1 — pp(0)]°P(1,0,0,1)

P3s(0)[1 = p1s(D)]*[1 = pap(0)]°P(0, 2,0, 0)

12p25(b)p2 ( )1 = prs(B)P[1 = pas(B)][1 = 3y (D)]*P(0,1,1,0)

2p2s (D)[1 — p1s(b)]*[1 — p2s(b)][1 — pap(b)]°P(0,1,0,1)

15p5,(0)[1 — prs(B)*[1 — pas(B)*[1 — P2y (b)]*P(0,0,2,0)

6p2p(D)[1 = prs(D)]*[1 = p2s(D)][1 — pp(D)]*P(0,0, 1, 1); (A-3)

+ 4+ + + o+ + o+ o+

Para (P)y, temos

(Py)v; (b) = p3,(b)P(2,0,0,0) + 4p1(b)p2s(b)P(1,1,0,0)

+  12p15(b)p2p(b)P(1,0,1,0) 4+ 2p15(b)P(1,0,0,1)

+ P, (D)P(0,2,0,0) + 12pas(b)pa(b)P(0, 1, 1,0)

+ 2pas(b)P(0,1,0,1) + 15p5,(b)P(0,0,2,0)

+ 6p9,(b)P(0,0,1,1); (A-4)

Para (P3)y, temos

+ o+ + o+ o+ o+ F

(Ps)vi (b) = 2p3,()p2s(D)[1 = pas(D)][1 = pan(B)]°P(2,1,0,0)

67, (0)p2p(D)[1 — pas(D)*[1 — pay(b)]*P(2,0,1,0)

Pis(D)[1 = p2s (D)1 — pap(B)°P(2,0,0, 1)

2]915(5)2933( )1 = prs(B)][1 = pap(b)]°P(1,2,0,0)

30p1(0)p3, (D)1 — prs(D)][1 — pas(b)]*[1 — p2n(b)]*P(1,0,2,0)
2p15(D)[1 = prs(D)][1 — pas (D) *[1 = pa, (b)]°P(1,0,0,2)

24p15 ()25 (0)p2p(D)[1 — prs(D)][1 — p2s (D)][1 — p2, (D) P(1,1,1,0)
Ap15(D)pas(b)[1 — prs(b)][1 — pas(b)][1 — pop(B)]°P(1,1,0,1)
12p15(0)pap (D) [1 = prs(B)][1 = p2s(D)]*[1 — pop(0)]°P(1,0,1,1)
63 (0)p2p(D)[1 — prs(D)*[1 — pap(b)]*P(0, 2, 1,0)
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+ 3025 (0)p3, (0)[1 — prs(B)]*[1 = pas(B)][1 — p2p(B)]*P(0,1,2,0)
+20p5, (b)[1 = prs(B)*[1 — pas(D)[1 — P2, (B)]*P(0,0,3,0): (A-5)

Para (P3)y, temos

+ o+ o+ 4+

A.2

(P3)v, (b) = 27, (0)pas(D)P(2,1,0,0) + 6p7 (D)pa, () P(2,0,1,0)

P (D)P(2,0,0,1) + 2p15(b)p3, (b)P(1,2,0,0)
30p1s(b)p3,(b)P(1,0,2,0) + 2p1,(b)P(1,0,0,2)
24p15(b)p2s(b)pap(b)P(1,1,1,0) + 4p1s(b)pas(b)P(1,1,0,1)
12p15(b)p2p(D)P(1,0, 1, 1) + 6p3, (D)pay (b) P (0, 2, 1, 0)

30p2s(b)p3, (b)P(0,1,2,0) + 20p3,(b)P(0,0,3,0); (A-6)

2p

O atomo de Ar

A.2.1
Tabelas

Tabela A.4: Combinagoes possiveis do nimero de elétrons ionizados por
subcamada e respectiva emissao pos—colisional para n = 1, ionizacao simples,
com npes = 0 para o Ar.

A.2.2

2s 2p 3s 3p
Ng N3 Mg N5 Npos

0O 0 0 0

o O O

10 0 0
0 1 0 0
0 0 1 0

Equacoes

Para (P))y, temos

(P)vi (b) = 6psp(D)[1 — pas(B)*[1 — p2p(B)]°[1 — p3s(B)]*[1 = p3,(0)]"P(0,0,0,1,0)
+ 2035(0)[1 = pas(D)[1 — pp(B)]°[1 — pas(B)][1 — ps,(b)]°P(0,0,1,0,0)
+ Gp2p(D)[1 — p2s(D)*[1 — p2p(B)]°[1 = p3s(b)]*[1 — p3,(0)P(0,1,0,0,0)
+ 2p25(D)[1 = pas(D)][1 = p2p(B)]°[1 — s (B)*[1 = p3,p(0)°P(1,0,0,0,0) (A-7)
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Tabela A.5: Combinagoes possiveis do nimero de elétrons ionizados por
subcamada e respectiva emissao pds—colisional para n = 2, ionizacao dupla,
com npes = 0,1 para o Ar.

2s 2p 3s 3p

Ng N3 Mg N5 Npos
2 0 0 O 0
0 2 0 0 0
0O 0 2 0 0
o 0 0 2 0
1 1 0 O 0
1 0 1 O 0
10 0 1 0
1 0 0 O 1
0O 1 1 0 0
0 1 0 1 0
0O 1 0 0 1
o 0 1 1 0

Para (P;)y; temos

(P1)v; (b) = 6ps3,(b)P(0,0,0,1,0) + 2ps5(b)P(0,0,1,0,0)
+  6pa,(b)P(0,1,0,0,0) + 2pas(b)P(1,0,0,0,0) (A-8)

Para (P)y, temos

(Po)va (b) = P2, (D)[1 = p2p(B)]°[1 — p3s (B)*[1 — p3,p(0)]°P(2,0,0,0,0)
+ 15p3,(0)[1 = pas(O)[1 — pop(D)]*[1 = pss(B)]*[1 — p3p(6)]*P(0,2,0,0,0)
1p5.(b)[1 = pas(B)][1 = pop(D)]°[1 — p3,(B)]°P(0,0,2,0,0)
+ 155, (b)[1 p2s<b>] [1 = p2p()]°[1 = pas(D)[1 — p3, (B)]*P(0,0,0, 20))

+

Para (P)y, temos

(Ps)vs (b) = p3,(b)P(2,0,0,0,0) + 15p3,(b)P(0,2,0,0,0)
+ 1p3,(b)P(0,0,2,0,0) 4 15p3,(b)P(0,0,0,2,0) (A-10)

Para (P3)y, temos

(Ps)vi (b) = 6p3(0)p2p (D)1 — pap(B)]*[1 — pas(B)]*[1 = p3p(0)]"P(2,1,0,0,0)
+ 295, (0)pas (D)1 — p2p(B)]°[1 — ps (B)][1 — p3 (0)]°P(2,0,1,0,0)
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Tabela A.6: Combinagbes possiveis do numero de elétrons ionizados por
subcamada e respectiva emissao pds—colisional para n = 3, ionizagao tripla,
com npes = 0, 1,2 para o Ar.

2s 2p 3s 3p
Ng N3 N4 N5 Npos

0

—_
e}
e}

O O DO DO DD OO OO O OO RFFFFH DD DD DN
O OO R FHF FFFRFFRFNNNWODODOHFHFRFOODONOOO
O R NO P PP OO0ONODOHHF OO, FOOFOONOO O
WN = P, OFRFONODODOH OO, OFOFEFOONODO OO
OO R P ONOORFROOOHR PR ORFROONODODOROO
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Tabela A.7: Combinacoes possiveis do nimero de elétrons ionizados por sub-

camada e respectiva emissao pos—colisional para n = 4, ionizacao quadrupla,

com npes = 0,1,2,3 para o Ar.

3p
N5

2p  3s
n3

2s

Ty Npos

ng

3p
N5

2p  3s
n3

2s

Ty Npos

ng

VO/7952T60 oN [enbiq oedesynia)d - o1y-ONd
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T T T e S S e s

63, (0)p3p(B)[1 — pap(b)]°[1 — p3s(b)]*[1 — ps,(b)]*P(2,0,0,1,0)
P35 (D)[1 = P2y (b)]°[1 = pas(b)*[1 — ps,(b)]°P(2,0,0,0,1)
30p2s (D)p5, (D) [1 = pas(D)][1 = pap(B)]*[1 = pss(B)][1 — s, (b)]°P(1,2,0,0,0)
Apas (0)p5,(D)[1 = pas(D)][1 — pap(B)]°[1 — ps, (b)]°P(1,0,2,0,0)
30pas(0)p3,(D)[1 = pas(D)][1 = pap(B)]°[1 = pss(B)]*[1 = p3,(D)]*P(1,0,0,2,0)
2ps(D)[1 = pas(b)][1 — pap(D)]°[1 — p3s(b)]*[1 — psp(b)]°P(1,0,0,0,2)
24D25 (0)p2p (b)p3s (D) [1 — pas(B)][1 — p2p(b)]°[1 — p3s(b)][1 — p3,(b)]°P(1,1,1,0,0)
7224 (0)2p(0)p3p (D) [1 = pas(B)][1 = pap(D)]°[1 = pas(0)*][1 — psp (b)P(1,1,0,1,0)
(0)pap(b)[1 = p2s(D)][1 — pop(b)]°[1 — pss(b)]*[1 — psp(b)]*P(1,1,0,0, 1)
243 (0)p3s (D)psp (D) [1 = pas(B)][1 = pap(b)]°[1 — pss(D)][1 — s, (b)]°P(1,0,1,1,0)
Apas (0)pss (D)1 — pas(D)][1 — pap(D)]°[1 = pas(B)][1 — p3, ()]°P(1,0,1,0,1)
1295 (0)psp (D) [1 — pas(B)][1 — pap(h)]°[1 — p3s (D) [1 — s, (0)]°P(1,0,0,1, 1)
20p5,(0)[1 — pas(D)]*[1 — pap(B)*[1 — pas(D)]*[1 — ps,(b)]°P(0, 3,0,0,0)
30p3, (b)pss (b )[1 — Pas(B)]*[1 = pap ()1 — p3s(b)][1 — p3p(b)]°P(0,2,1,0,0)
(0)psp(b
(0)

12]725

)

90p3, (0)pap(b)[1 — pas(D)]*[1 = pap(0)[1 = p3s(D)][1 — ps,(6)]°P(0,2,0,1,0)
15p3, (b)[1 — pas(b)]*[1 — pap(D)]*[1 — pss(b)][1 — psp(b)]°P(0,2,0,0,1)
62y (D)3, (0)[1 — p2s(D)]*[1 = pap(b)]°[1 — p3,p(0)°P(0,1,2,0,0)
90p2, (0)p3, (D) [1 = pas(D)][1 — pap(D)]°[1 — p3s (D)*[1 — ps,p(0)]*P(0, 1,0, 2,0)
6pap(b)[1 — pas(B)]*[1 — pap(B)]°[1 — pss(B)]*[1 — psp(0)1°P(0,1,0,0,2)
722y (b)P3s (0)psp (D) [1 = s (0)*[1 = pap(D)]°[1 — psa(b)][1 — ps, (b)°P(0,1,1,1,0)
12D, (0)p3s (D)1 = pas(B)]*[1 = pap (b)]°[1 — pas(D)][1 — ps,p(0)1°P(0,1,1,0, 1)
36pap (0)pap(b)[1 — pas(D)]*[1 — pap (D) °[1 — p3s (D) [1 — psp (0)°P(0,1,0,1,1)
6p35(0)p3p(b)[1 — pas(b)]*[1 — pop(b)]°[1 — ps,(0)]°P(0,0,2,1,0)
D3 (D)1 = pas(B)*[1 = pap(D)]°[1 = ps, (0)]°P(0,0,2,0,1)
30pss(b)p3p( )1 = p2s(D)]2[1 = p2p(D)]°[1 = p3s(D)][1 — s, (b)]*P(0,0,1,2,0)
2p35(D)[1 = pas(b)]?[1 = pap(b)]°[1 — pss(D)][1 — psp(b)]°P(0,0,1,0,2)
12p34 (0)psp (b)[1 = pas(B)*[1 = pap(D)]°[1 = pas(D)][1 — ps,(b)]°P(0,0,1,1,1)

(

1593, (0)[1 = pas(0)*[1 = pop(D)]°[1 — pss(B)]*[1 = p3,p(0)]*P(0,0,0,3,0)  (A-11)

Para (P3)y; temos

(P3)vs (D) = 6ps (b)pap(D)P(2,1,0,0,0) + 2p5,(b)pss(b)P(2,0,1,0,0)
6p2s(b)p3 ( ) (2 0 0 1 O) +p25<b)73(2,0,0,0,1)

+ 30])25(()) (b)P(l 2 O O 0) + 4p25(b)pgs(b>73(1, 07 27 07 O)
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30pas (b)p3,(b)P(1,0,0,2,0) + 2ps,(b)P(1,0,0,0,2)

24p25(0)p2p(b)p3s(b)P(1,1,1,0,0) + 72p2s(b)pay (b)psy(b)P(1, 1,0, 1,0)

12D9(b)p2p (D)P (1, 1,0, 0, 1) 4 24pas(b)pss (b)ps, (b)P(1,0,1, 1,0)

4p2s(D)pss(b)P(1,0,1,0,1) + 12pas(b)ps, (0)P(1,0,0,1,1)

20p5, (b)P(0,3,0,0,0) + 30p3, (b)pss (b)P(0,2,1,0,0)

90p3, (0)pa,(0)P(0,2,0,1,0) + 15p3,(b)P(0,2,0,0,1)

6p2p (b)p3s(b)P(0,1,2,0,0) + 90pa, (b)p3, (b)P(0,1,0,2,0)

6p2y(b)P(0,1,0,0,2) + 72psy(b)pss(b)psy(b)P(0,1,1,1,0)

122, (b)p3s(b)P(0,1,1,0,1) + 36pa,(b)ps,(b)P(0,1,0,1,1)

63, (D)psp (b)P(0,0,2,1,0) + p3,(0)P(0,0,2,0,1)

30pss(b)p3,(b)P(0,0,1,2,0) + 2ps,(b)P(0,0,1,0,2)
)3p(b)P(0,0,1,1,1) + 15p3 (b)P(0,0,0,3,0) (A-12)

o+ o+ o+ o+ o+ o+

(b
12p35 (b

Para (Py)y, temos

(Pa)v; (b) = 15p3,(b)p3,(D)[1 — pap(D)][1 = pas(D)]*[1 — p3, (b)°P(2,2,0,0,0)

D5 (0)p3 (D)1 — pap (0)I°[1 — pa, ()]°P (2,0, 2,0,0)

15p3, (b)p3, (b)[1 — pap(b)]°[1 — ps(b)]*[1 — psy(b)]*P(2,0,0,2,0)

P3(0)[1 = pap(D)]°[1 = pas(D)]*[1 — ps,p(0)°P(2,0,0,0,2)

1293, (b)p2p(D)pss (b)[1 — pap(D)]°[1 — pas(D)][1 — ps, (b)°P(2,1,1,0,0)

36p3, (0)p2p (0)p3p(D)[1 — pap (B)]°[1 = ps(b)]*[1 — ps,(0)]*P(2,1,0,1,0)

63, (0)p2p () [1 — pap(D)]°[1 — pss(B)]*[1 — psp(b)°P(2,1,0,0, 1)

40p2s (b)p3, (b)[1 — pgs(b)][l — pap(D)]*[1 = pss (0)*[1 = p3, (0)]°P(1, 3,0,0,0)
40pa(b)p3, (0)[1 = pas(D)][1 = pap(B)I°[1 = pss(B)]*[1 — P, (D)]*P(1,0,0,3,0)

2P (b)(D)[1 — pas(b)][1 — pap(b)]°[1 — p3s(B)]*[1 — p3,(b)]°P(1,0,0,0,3)

60p2s (b)p3, (0)pss (D)1 — pas(D)][1 — pap(D)]*[1 = pas(B)][1 — p3, (B)]°P (1,2, 1,0,0)
180pas (0)pi, (0)p3p(B)[1 — pas (B)][1 — pap(b)]*[1 — pss(D)*[1 — psp(b)]*P(1,2,0,1,0)
30p2s (b)p3, (D) [1 — p2s (D)][1 = pap(D)]'[1 = pas(B)]?[1 — p3,p (b)]°P(1,2,0,0, 1)

12D (b) 3, (0)psp(b) [1 — pas(b)][1 = pap(B)]°[1 = ps, (0)]°P(1,0,2,1,0)

225 (D)3 (b)[1 = pas (D)][1 — pap (B)I°[1 — ps, ()]°P(1,0,2,0,1)

12D, (b)p3, (D)[1 = pas (B)][1 — p2p(B)]°[1 — p3s(D)*[1 — p3p(D)]*P(1,0,0,2, 1)
12p34 (b)p2p (0)p3 () [1 — p2s(B)][1 — pap (b))’ [1 — ps,(0)]°P(1, 1, 2,0,0)

180pss (b)p2p(0)p3, (D) [1 — pas(D)][1 = pap(B)°[1 — pss (B)*[1 — ps, ()] P (1, 1,0,2,0)
122, (0)pap (D) [1 = pas(B)][1 = pap(D)]°[1 = pas(D)]*[1 — ps,p (b)1°P(1,1,0,0,2)

b
b

~—  ~—

+ 4+ + + o+ +
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G0p2s (b)p3s (D)3, (D)1 — Pas(D)][1 — pop()]°[1 = pas(B)][1 — p3p(B)]*P(1,0,1,2,0)
Apas(b)p3s(D)[1 — pas (b)][l — p2p(D)]°[1 = pas (B)][1 = p3, (B)]°P(1,0,1,0,2)
144p2, (0)p2p (0)p3s (0)p3p(0)[1 — pas(D)][1 = p2p(D)]°[1 — pas(B)][1 — psp (D)]P(1, 1,1, 1,0)

)
2425 (b)p2p (D)3 (D)[1 = Pas (D)][1 — pap(B)]°[1 — pas(B)][1 — p3p(0)]"P(1,1,1,0,1)
72p25(0)p2p(b)3p (D) [1 — pas ()][1 — pap(b)]°[1 — pas(b)]*[1 — p3p(0)"P(1,1,0,1,1)
2425 (b)p3s(b)p3p (D) [1 — pas(D)][1 — p2p(B)]°[1 — pas(B)][1 — p3,(D)"P(1,0,1,1,1)
1593, (0)[1 = pas (0)*[1 = p2p(0)]*[1 — pss(D)][1 — p3(b)]"P(0, 4,0,0,0)
20p3, (0)[1 = p2s()]*[1 = p2p(B)]°[1 = pas(0)*[1 — p3,(0)*P(0,0,0,4,0)
40p3, (0)p3s (D) [1 = p2s (0)*[1 — p2p(B)]*[1 — p3s(B)][1 — p3,(0)]*P(0,3,1,0,0)

1205, (b)pap(D)[1 = pas (B)*[1 = pap (B)P[1 = pss(D)]?[1 — p3,(D)]*P(0, 3,0,1,0)
203, (D)[1 — pas(D)]*[1 — pap(B)P[1 — p3s(D)]*[1 — p3p(0)]°P(0,3,0,0,1)
15p3,(b)p3, (b )[1 — p2s(D)P[1 = pap (D)]*[1 — p3p(D)]°P(0,2,2,0,0)
225p3,(0)p3, (D) [1 = pas(D)][1 = pap(D)]*[1 — pss (b)*[1 — ps,p(h)]*P(0,2,0,2,0)
15p3, (b)[1 = pas(D)]?[1 = pap(B)]*[1 — pss (B)]*[1 — ps,p(0)]*P(0,2,0,0,2)
180p3, (0)p3s (D)psp (D)1 — pas(B)*[1 = pap(D)]*[1 — pas(D)][1 — ps,(B)°P(0,2,1,1,0)
305, (0)p3s(D)[1 = pas(D)?[1 — pay (B)]*[1 = pas(D)][1 — p3p(D)]°P(0,2,1,0,1)
90p3, (0)pap(b)[1 = pas(D)]2[1 = pap (0)[1 = pas(D)?[1 — pap(b)]°P(0,2,0,1,1)
120p3, (b)p3, (0)[1 = pas (B)*[1 = pap (B)°[1 = pss(D)]?[1 — p3,(D)]*P(0,1,0,33,0)
6pap(b)[1 — pas(b)]*[1 — pap(B)]°[1 — pss(B)]*[1 — psp(0)1°P(0,1,0,0,3)
36p2p (D)3 (0)psp(D)[1 — p2s(D)]*[1 — pap(D)°[1 — p3p(b)]°P(0,1,2,1,0)
6p2p(0)p3, (B)[1 — pas(D)]*[1 — pap(b)]°[1 — ps,(b)]°P(0,1,2,0,1)
902 (0)p3, (D) [1 = pas(D)][1 — pap(D)]°[1 — p3s(D)°[1 — ps,p(0)]*P(0,1,0,2, 1)
180p2p (b)pss (b)p5, (b)[1 — pas(B)]*[1 = pap(b)°[1 — pas(B)][1 — pay(b)]*P(0,1,1,2,0)
1209 (0)p3s (0)[1 = pas(B)*[1 = pap(D)]°[1 — pas(D)][1 — s, (0)]°P(0,1,1,0,2)
36pap (0)pap(b)[1 — pas(D)]2[1 = pap (0)°[1 = p3s(D)]?[1 — s, ()]°P(0,1,0,1,2)
722y (b)P3s (0)psp (D) [1 = pas (B)*[1 = pap(D)]°[1 — pss(B)][1 — psp (0)°P(0,1,1,1,1)
155, (b)p3, (D) [1 — pas(B)]*[1 — pop (B)]°[1 — p3p(b)]*P(0,0,2,2,0)

3 (D)1 = pas(b)*[1 = pap(D)]°[1 = ps, (b)]°P(0,0,2,0,2)
6p35()p3p(b)[1 — pas(b)]*[1 — po,(b)]°[1 — ps,(0)]°P(0,0,2,1,1)

P3s(D)[1 = pas(D)*[1 — pap(b)]°[1 — p3s(b)][1 — psp(b)]°P(0,0,1,0,3)
30pss<b)p3p(b)[1 — pas(0)]P[1 = pap(b)]°[1 — pss(B)][1 — psp(b)]*P(0,0,1,2,1)
1235 (0)psp (b)[1 — pas(B)*[1 = pap(D)]°[1 — pas(D)][1 — psp(0))°P(0,0,1,1,2)
1593, (0)[1 = pas(D)][1 = pap(D)]°[1 — pss (0)]*[1 — ps,p(b)*P(0,0, 0,4, 0)

+ + + + + + + + A+ F o+ o+
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+

e e e i e e S S S S S

15p3p(b)[1 — Pas
15p3,(b)[1 — pas
6psp(D)[1 = p2s(D)]*[1 = p2p(D)]°[1 — p3s(D)]*[1 = p3p(D)]*P(0,0,0, 1, 3)

v)]*P(0,0,0,3,1)
v)]*P(0,0,0,2,2)

b)]2[1 — P3p
b)J[1 — psp

D)I°[1 — pas
b)I°[1 — pss

D)[L = pap

( ( ( (
(B)[1 = pay( ( (

Para (Py)y; temos

(Pa)vi (b) = 15p5,(0)p3,(D)P (2, 2,0,0,0) + p3, (b)p3, () P(2,0,2,0,0)
15p5,(b)p3,(0)P(2,0,0,2,0) + p3,(b)P(2,0,0,0,2)

125, ()p2p(D)p3s (b) P (2,1, 1,0,0) + 36p3, (b)pay (b)p3p (D) P(2, 1,0, 1,0)
65, (0)pap(D)P(2,1,0,0, 1) + 40pas(b)p3, (b)P(1,33,0,0,0)

40pas (b)p3, (b)P(1,0,0,3,0) + 2pas(b) (b)P(1,0,0,0, 3)

60p2s(b)p3, (b)p3s(b)P(1,2,1,0,0) + 180p2s(b)p3, (b)psy(b)P(1,2,0,1,0)
30p2s(b)p3, ()P(1,2,0,0, 1) 4 12ps,(b)p3, (b)psy(b)P(1,0,2,1,0)

2p2s (0)p3, (b)P(1,0,2,0,1) + 12pay (b)p3,(b)P(1,0,0,2,1)

12D (0)pap (b)p3,(D)P(1,1,2,0,0) + 180pas (b)pay (b)p3, () P(1,1,0,2,0)
12p25(0)pap(b)P (1, 1,0,0,2) 4 60pas (b)pss (b)p3, () P(1,0,1,2,0)
4pas(b)p3s(D)P(1,0,1,0,2) + 144pas (b)p2y(b)pas(b)ps, (D) P(1,1,1,1,0)
24p25(b)pap(b)p3s (D)P(1, 1, 1,0, 1) + 72pag (b)pap(b)psp(b)P(1, 1,0, 1, 1)
2424 (b)p3s (b)p3p(b)P(1,0,1,1,1) + 15p3, (b)P(0,4,0,0,0)
20p3,(b)P(0,0,0,4,0) + 40p3,(b)p3s(b)P(0, 3,1,0,0)
120p3,(b)p3,(b)P(0,3,0, 1,0) + 20p3,(b)P(0,3,0,0, 1)
15p3,(b)p3,(0)P(0,2,2,0,0) + 225p3,(b)p3,(b)P(0, 2,0, 2, 0)
15p3,(b)P(0,2,0,0,2) + 180p3,(b)pss (b)ps,(b)P(0,2,1,1,0)
30p3,(b)pss(b)P(0,2,1,0,1) + 90p3,(b)ps,(b)P(0,2,0,1,1)

120p2, (b)p3,(b)P(0,1,0,3,0) + 6ps,(b)P(0,1,0,0, 3)

360, (0)pa,(b)psp(b)P(0,1,2,1,0) + 6pa,(b)pa. (b)P(0,1,2,0,1)

90p2, (0)p3,(0)P(0,1,0,2,1) + 180pa, (b)pss (b)p3, (0)P(0,1,1,2,0)
12po,(0)p3s(b)P(0, 1, 1,0, 2) + 36p2, (b)p3,(b) P(0, 1,0, 1, 2)

72D (D)p3s(0)psy (b)P(0,1,1, 1, 1) 4 15p3,(b)p3, (b)P(0, 0, 2, 2,0)
P3,(0)P(0,0,2,0,2) + 6p3,(b)ps,(b)P(0,0,2,1,1)

p3s(b)P(0,0,1,0,3) + 30pss(b)p3,(b)P(0,0,1,2,1)

12ps,(b)p3, (b)P(0,0, 1, 1,2) + 15p5,(b)P(0,0,0,4,0)
15p3,(b)P(0,0,0,3,1) + 15p3,(b)P(0,0,0,2,2)

6ps,(b)P(0,0,0,1,3) (A-14)

)Pz
)p3
)P

(A-13)
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A.3

O atomo de Kr

A3.1

Tabelas

Tabel

a A.8: Combinagbes possiveis do numero de elétrons ionizados por

subcamada e respectiva emissao pds—colisional para n = 1, ionizagao simples,
COIM Npes = 0 para o Kr.

3s 3p 3d 4s 4p
Ng N5 MNeg N7 Mg Npos

1 0 0 0O 0 O
o 1 0 0 0 0
o 0 1 0 0 0
o o 0 1 0 0
o 0 0 0 1 0
A.3.2
Equacoes
Para (P))y, temos
(P)vi (0) = 6pap(D)[1 = p3s (D)*[1 = p3p(B)]°[1 = p3a(D)]"[1 = pas(D)[1 =y (B)]°P(0,0,0,0,1,0)

+ + +

( ( [ ]
2p4s(D)[1 — pas(D)]*[1 — psp(0))° (1 = pas(D)][1 — pap(b)]°P(0,0,0,1,0,0)
10p3a(D)[1 = p3s (D) [1 = pap (B)I°[1 = p3a(D)]’[1 — pas(B)*[1 — pap(D)]*P(0,0,1,0,0,0)
6p3p(D)[1 = p3s (0)*[1 = pap(0)°[1 = p3a(®)]"°[1 — pas(D)][1 — pap(D)]*P(0,1,0,0,0,0)
2p35(D)[1 = pas(D)][1 = pap(0)°[1 = p3a(D)]°[1 — pas(B)]*[1 = pay(b)]*P(1,0,0,0,0,0);

Para (P))y, temos

(P1)v, (b) = 6pap(D)P(0,0,0,0,1,0) + 2p4s(b)P(0,0,0, 1,0, 0)
4+ 10p3q(b)P(0,0,1,0,0,0) + 6ps,(0)P(0,1,0,0,0,0)
+ 2pss(b)P(1,0,0,0,0,0); (A-16)

Para (P)y, temos

(A-15)
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Tabela A.9: Combinagoes possiveis do nimero de elétrons ionizados por
subcamada e respectiva emissao pds—colisional para n = 2, ionizacao dupla,
com Npes = 0,1 para o Kr.

+ o+ o+ o+ o+ +

3s 3p 3d 4s 4p
ng Ny Mg N7y N8  MNpos

0

[a)
[a)
[a)
[a)

OO OO O OO O K MFHEFEMFERFEOOOOIN
OO OH R EFEFMFEFOOOOHFEOOONN
SO PR P OOOHRHOOOoOF,OOoOOoONOo
_— OO R OO, OO OoOF,FOOoOoONOoOO
_ O R OO, OO OFFOOOoONOOoOO
O R OO H OO R OO o oo

(Py)vi (b) = 15p3,(b)[1 — pss(B)]*[1 — psp(D)]°[1 — psa(b)]"[1 — pas(b)]*[1 — pap(b)]*“P(0,0,0,0,2,(
2p3,(0)[1 — p3s(b)]*[1 — p3p(0)]°[1 — psa(D)]™[1 — pap(b)]°P(0,0,0,2,0,0)

12p4s<b)p4p< )1 = pas (D11 = p3p(0)]°[1 = p3a(®)]°[1 = pas(B)][1 — pap(0)°P(0,0,0,1,1,0)
60psa(b)pap(b)[1 — pas(D)]*[1 — p3p(0)]°[1 — p3a(b))°[1 — pas(B)]*[1 — pap(B)]°P(0,1,1,0,0,0)
20p3a(b)p3s (0)[1 — p3s(D)][1 = pap(0)|°[1 = pa(b)]°[1 = pas(b)*[1 — pap(b)]°P(1,0,1,0,0,0)
12p34(b)p3p(D)[1 = pss(B)][1 = pap(D)]°[1 = p3a(D)]**[1 = pas(b)*[1 = pay (0)]°P(1,1,0,0,0,0)
10p34(D)[1 — pas(B)]*[1 — pap(B)]°[1 — p3a(b)]’[1 — pas(D)]*[1 — pap(D)]°P(0,0,1,0,0,1)

6p3p(D)[1 = p3s (0)*[1 = pap(0)°[1 = psa(®)]"°[1 — pas(D)][1 — pap(D)]*P(0,1,0,0,0,1)

2p35(0)[1 — P35 (D)][1 — p3p(D)]°[1 = p3a(b)]"°[1 — pas(b)]*[1 — pap(0)°P(1,0,0,0,0,1)

2Op3d(b)p4s<b> [1 - p35(b)]2[1 - p3p(b)]6[1 - p3d(b)]9[1 - p48(b)] [1 - p4p(b)]67)<0’ O? 17 17 07 O)
(

60p34q

Para (P)y, temos

0)pap(B)[1 — pas()*[1 = pp(D)I°[1 = P3a(B)°[1 — pas(B)]*[1 — pay(0)"P(0,0,1,0,1,0) (A-13
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Tabela A.10: Combinagoes possiveis do nuimero de elétrons ionizados por

subcamada e respectiva emissao pds—colisional para n = 3, ionizagao tripla,

COIM Npes = 0, 1,2 para o Kr.

3p 3d 4s 4p
) ng

3s

Npos

nz

g

Ty

4p
ng

3p 3d 4s

3s

Npos

ns nNg Ny

Ty

VOI¥9GZT60 oN [enbia ogdeonla)d - or4-oNd
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Tabela A.11: Combinagoes possiveis do nimero de elétrons ionizados por sub-

camada e respectiva emissao pos—colisional para n = 4, ionizacao quadrupla,

com Npes = 0, 1,2, 3 para o Kr.

3p 3d 4s 4p
Ny ng

3s

Npos

nr

Ng

ny

3p 3d 4s 4p
Ny ng

3s

Npos

ny

Ng

Ty

3p 3d 4s 4p
Ny ng

3s

Npos

nr

U

Ty

VO/79G2T60 oN [enbig opdeoyua)d -

oly-oNnd
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+ + + + + + + o+t

(P2)v; (b) = 15p3,(b)P(0,0,0,0,2,0) + 2p3,(b)P(0,0,0,2,0,0)
12p4,(b)p4p(b)P(0,0,0, 1, 1,0) + 60psa(b)ps,(b)P(0, 1, 1,0,0,0)
20p3a(b)pss(b)P(1,0,1,0,0,0) 4 12ps(b)psp(b)P (1, 1,0,0,0,0)
10p34(b)P(0,0,1,0,0,1) + 6p3,(b)P(0,1,0,0,0, 1)
2p35(b)P(1,0,0,0,0, 1) + 20p3q(b)pas (b)P(0,0,1,1,0,0)
60p3a(b)pap(b)P(0,0,1,0,1,0); (A-18)

+ o+ o+ o+ A

Para (P3)y, temos

(Ps)v; (b) = 6p5,(0)pap(D)[1 — pap(D)°[1 — paa(b)]"[1 — pas(B)]*[1 = pap(0)°P(2,1,0,0,0,0)

10p3, (b)p3a(b)[1 = psp(0)I°[1 = paa(b)°[1 = pas(B)*[1 — pap(b)]°P(2,0,1,0,0,0)

30pss (0)p3, (0)[1 — p3s(D)][1 — pap(b)]*[1 — p3a(b)]"°[1 — pas(b)]*[1 — pap(b)]°P(1,2,0,0,0,0)

90p3s (D)p34(b)[1 — pas(D)][1 — psp(b)] 1= psa(D)°[1 = pas(b)*[1 = pap(b)]°P(1,0,2,0,0,0)
2p3s(D)[1 = pas(B)][1 = p3p(D)]°[1 = p3a(D)]*[1 — pas(b)*[1 = pay(b)]°P(1,0,0,0,0,2)
120pss(b)p3p(b)193d(b)[1 — p3s(D)][1 = pap(O)°[1 = paa(D)]°[1 — pas(0)]*[1 — pay(b)°P(1,1,1,0,0,0)

24p3, (0)P3p (0)Pas (D)1 — p3s (D)][L — pap (B)]°[1 = p3a(D)]°[1 = pas(D)][L — pay(b)]*P(1,1,0,1,0,0)
7235 (D)3 (0)pap (D)[1 — p3s(D)][1 — 3 ()]°[L — pa(0)]"°[1 = pi,(D)][1 — pap(b)]"P(1,1,0,0,1,0)
40p35 (D)psa(D)pas(b)[1 — p3s(D)][1 = pap(D)]°[1 = p3a(b)]°[1 — pas(B)][1 — pap(0)°P(L,0,1,1,0,0)

120p3; (5)P3a(b)pap (D)1 = p3s (D)][1 = p3p(0)]°[1 = psa(D)°[1 — P, (D)][1 — pap(B)]*P(1,0,1,0,1,0)
Ap3s(b)pas(b)[1 — pss (D)1 — p3p(b)]6[1 - p3d(b)]10[1 — pas(D)][1 — p4p(b)]673(1, 0,0,1,0,1)
12p3,(0)pap(D)[1 = pas (D)][1 — pap(B)]°[1 — p3a(D)]'°[1 = pas(D)*[1 — pap(B)]"P(1,0,0,0,1,1)
1503, (0)paa(D)[1 — pas (0)][1 — pap(B)]*[1 — psa(D)]°[1 — pas(D)*[1 — pap(0)]°P(0, 2,1,0,0,0)
270p3, ()p34(0)[1 = pas(D)*[1 — pap(D)°[1 — p3a(D)]°[1 — pas (B)][1 — pap (b)]°P(0, 1, 2,0,0,0)
6p3p(D)[1 — p3s (D)*[L — p3p(B)]°[1 = psa(D)]"[1 — pas(b)]*[1 — pap(b)]*P(0,1,0,0,0,2)

120p3, (0)p3a(b)pas(b)[1 — pas(B)]*[1 = pap(D)]°[1 — p3a(b)]°[1 — pas(B)][1 — pap(0)"P(0,1,1,1,0,0)
3603, (0)P3a(0)pap(D)[1 — p3s (B)]*[1 = p3p(B)]°[1 = P3a(B)]°[1 — pas(D)]*[1 — pap(B)"P(0,1,1,0, 1, C
123 (b)pas(b)[1 = pas(b)]*[1 = pap(0)]°[1 — p3a(b)]°[1 — pas(B)][1 — pap(b)]"P(0,1,0,1,0,1)

36Dz, (b)Pap(D)[1 — p3s ()*[1 — p3p(B)]°[1 = pa(D)]"*[1 — pas(b)]*[1 = pay(0)]"P(0,1,0,0,1, 1)
90p54(0)pas(D)[1 — P3s(D)][1 = p3p(B)]°[1 — paa(B)[1 — pas(D)I[1 — P, (b)]°P(0,0,2,1,0,0)

270p54(b)pap(b)[1 = pas(D)]*[1 = pap(0)]°[1 = p3a(B)]*[1 = pas(b)]*[1 = pap(0)]*P(0,0,2,0,1,0)
45p3,(0)[1 = pas(D)P[1 = pap(B)1°[1 — p3a(D)*[1 = pas(D)]*[1 — pay (b)]°P(0,0,2,0,0,1)
1Op3d(b)pis< )[1 - p38( )] [1 - p3p(b)]6[1 - p3d(b)]9[1 - p4p(b)]6p(07 07 1’ 27 07 0)
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150p34(b)p3, (B)[1 — p3s(b)]*[1 = p3y()]°[L — psa(0)]°[1 — pas(b)]*[1 — pap(b)]*P(0,0,1,0,2,0)
10p3a(b)[1 = pas(D)][1 = p3p(D)]°[1 — p3a(D)]°[1 — pas (D) *[1 — pap(0)°P(0,0, 1,0,0,2)
120p3a(b)pas ()pap(D)[1 — pas(0)*[1 — p3p(0)]°[1 = p3a(b))°[L — pas(B)][1 — pap(0)°P(0,0,1,1,1,0)
20p3a(D)pas(D)[1 = p3s(D)]*[1 = p3p(D)]°[1 = p3a(b)]°[1 — pas(D)][1 — pap(0)]°P(0,0,1,1,0,1)
60p34(D)pap(D)[1 — pas(D)]*[1 = pap(B)1°[1 — p3a(D)°[1 — pas(D)]*[1 — pay (b)]°P(0,0,1,0,1,1)
63, (0)pap(D)[1 — pas(D)]*[1 — pap(b)]°[1 — p3a(D)]'°[1 — pay(0)]*P(0,0,0,2,1,0)

30p4s (0)p2, (D)1 — p3s (D) *[1 — pap(0)]°[1 — p3a(B)]"°[1 — pas(B)][1 — pap(0)]*P(0,0,0,1,2,0)

20p3, (D)[1 = P35 (O)][1 = pap(D)°[1 — psa(D)]°[1 = pas(D)*[1 — payp (B)]*P(0,0,0,0,3,0);  (A-1

+ o+ o+ o+ +

Para (P3)y, temos

(P3)vi (b) = 6p3,(b)pa,(D)P(2,1,0,0,0,0) + 10p3,(b)p3a(b)P(2,0,1,0,0,0)
30p3s(b)p3, (b)P(1,2,0,0,0,0) + 90ps,(b)p34(b)P(1,0,2,0,0,0)
2p35(b)P(1,0,0,0,0,2) + 120p3,(b)psp(b)p3a(b)P(1,1, 1,0, 0,0)
24p35(b)p3p(b)pas(b)P(1,1,0,1,0,0) + 72pss(b)psy(b)pap(b)P(1,1,0,0,1,0)
40ps3s(b)p3a(b)pas(b)P(1,0,1,1,0,0) + 120p3,(b)psa(b)pap(b)P(1,0, 1,0, 1,0)
4pss(D)pas(D)P(1,0,0,1,0,1) 4 12ps4(b)pay(b)P(1,0,0,0,1,1)
150p3,(b)p3a(b)P(0,2,1,0,0,0) + 270ps, (b)p3,(b)P(0, 1,2,0,0,0)
6p3,(0)P(0,1,0,0,0,2) + 120p3,(b)p3a(b)pas(b)P(0,1,1,1,0,0)

3603, (b)p3a(b)pay(b)P(0,1,1,0,1,0) + 12p3,(b)pas(b)P(0,1,0,1,0,1)
36p3,(0)pap(b)P(0,1,0,0, 1, 1) + 90p3,(b)pas(b)P(0,0,2,1,0,0)
270p3,(b)pap ()P (0,0,2,0,1,0) + 45p3,(b)P(0,0,2,0,0, 1)
10p34(b)pi,()P(0,0,1,2,0,0) + 150ps4(b)p3, (b)P(0,0,1,0,2,0)
10p34(b)P(0,0,1,0,0,2) + 120p34(b)pas(b)pa, (D)P(0,0,1,1,1,0)
20p34(b)pas(b)P(0,0,1,1,0,1) + 60p3q(b)pay(b)P(0,0,1,0,1, 1)
6p3,(0)pap(b)P(0,0,0,2,1,0) + 30p4s(b)p3,(b)P(0,0,0,1,2,0)
20p3,(b)P(0,0,0,0,3,0); (A-20)

+ + + + o+t

Para (Py)y, temos

(P (b) = 15p3,(0)p3,(D)[1 — p3p(0)]*[1 — p3a()]"°[1 — pas(b)]*[1 — pap(b)]°P(2,2,0,0,0,0)
+ 45p5,(0)p3a(D)[1 — pap(D)]°[1 = psa(D)*[1 = pas(D)][1 — pap(0)]°P(2,0,2,0,0,0)

60p3, (D)psp (0)p3a(D)[1 = pap(D)°[1 = paa(b)°[1 = pas(B)*[1 — pap(b)]°P(2,1,1,0,0,0)
+ 1293, (b)psp(b)pas(b)[1 — psp(D)°[1 — p3a(b)]*[1 = pas(D)][1 — pap(b)]°P(2,1,0,1,0,0)

_I_
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T e e e

) ( ( ]
$(0)p3a(D)pas(b)[1 = psp(D)]°[1 = p3a(D)]”[1 = pas(D)][1 — pay(D)]*P(2,0,1,1,0,0)

)Pap(D)[1 = p3p(D)]°[1 — ps3a(b)]°[1 — pas(b)]*[1 — pap(b)]*P(2,0,1,0,1,0)
40p3s (D), (b)[1 — p3s(D)][1 — pap(D)]*[1 — paa(b)]'°[1 — pas(D)]*[1 — pap(b)°P(1,3,0,0,0,0)
240p35(b)p34(b)[1 — p3s(B)][1 — p3p(0)]°[1 — p3a(b)]7[1 — pas(B)*[1 — pap(b)]°P(1,0,3,0,0,0)
2pss(b)[1 = pas(D)][1 = pap(b)]°[1 — psa(D)]°[1 — pas(b)]*[1 — pay (b)]°P(1,0,0,0,0, 3)
300pss (b)p3, (b)psa(D)[1 — pss(b)][1 — psp(b)]*[1 — p3d( P[L = pas(b)?[1 — pap(b)]°P(1,2,1,0,0,0)
60p3s(b)p3, (0)pas(b)[1 — pss(B)][1 — pap(b)]*[1 — psa(b)]™[1 — pas(b)][1 — pap(b)]°P(1,2,0,1,0,0)
90p3s(b)p3,(0)Pap(b)[1 — p3s(B)][1 — pap(B)]*[1 — p3a(b)]"°[1 — pas(b)]*[1L — pap(b)]>P(1,2,0,0,1,0)
30pss(0)p3,(D)[1 — p3s(D)][1 — pap(b)]*[1 = psa(b)]°[1 — p4s(b)] [1— pap(0)]°P(1,2,0,0,0,1)
180p35 (0)p54(0)pas(b)[1 — p3s(B)][1 — p3p(b)]°[1 — psa(b)]*[1 — pas(b)][1 — pap(b)]°P(1,0,2,1,0,0)
540p35(0)p34(0)pap(D)[1 = pas(D)][1 — pap(D)]°[1 — psa(b)]*[1 — pas(D)]*[1 — pap(b)°P(1,0,2,0,1,0)
90p3s(b)p54(D)[1 = p3s(b)][1 — psp(b)]°[1 = p3a(b)]®[1 — pas(b)]*[1 — pap(b)]°P(1,0,2,0,0,1)
2p35 (D)3, (D)[1 — pss(D)][1 — psp(D)]°[1 — psa(D)]°[1 — pap(b)°P(1,0,0,2,0,1)
30pss (0)p3,(0)[1 — p3s(D)][1 — pap(b)]°[1 — psa(D)]™°[1 — pas(b)]*[1 — pap(b)]*P(1,0,0,0,2,1)
540p3s (0)pap(b)p3a(D)[1 — pss(B)][1 — psp(D)]°[1 — psa(D)]®[1 — pas(b)]*[1 — pap(0)]°P(1,1,2,0,0,0)
12p3(0)pap (0)ps (D) [1 = pas (D)][1 — pap(D)°[1 = paa(D)]'°[1 — pap(H)°P(1,1,0,2,0,0)
180p35 (b)psp(b)p3, (b)[1 — p3s(B)][1 — pap(D)]°[1 — psa(D)]™°[1 — pas(b)]*[1 — pap(b)]*P(1,1,0,0,2,0
12p3,(b)psy (b)[1 — ps3s (B)][1 — p3p(B)]°[1 — p3a(b)]"°[1 — pas(b)]*[1 — pap(b)]°P(1,1,0,0,0,2)
20p35(0)psa(b)pt, (D)1 = pss(D)][1 = pap(D)]°[1 — p3a(D)]°[1 — pap(D)*P(1,0, 1, 2,0,0)
300ps35 (B)psa(b)pi, (D)1 — pss(B)][1 — p3y(B)]°[1 — p3a(b)]°[1 — pas(b)]*[1 — pap(b)]*P(1,0,1,0,2,0)
20p35(0) (D)p3a(b)[1 — pss(D)][1 — psp(0)]°[1 — p3a()]°[1 — pas(b)]*[1 — pap(b)]°P(1,0,1,0,0,2)
Apss(D)pas(D)[1 — pss(D)][1 — p3p(D)]°[1 — psa(D)] 11 — pas(b)][1 — pap(b)]*P(1,0,0,1,0,2)
1234 (0)pap(b)[1 — pas(B)][1 — pap(B)]°[1 — p3a(b)]°[1 — pas(B)*[1 — pap(b)*P(1,0,0,0,1,2)
2403 (b)psp(0)psa(D)pas(b)[1 — pas(D)][1 — psp(D)]°[1 — psd(b)]g[l — pas(D)][1 = pap(0)°P(1,1,1, 1
720p35(0)3p (D) p3a(D)pap (D) [1 = p3s(D)][1 = psp(D)°[1 = p3a(B)°[1 = pas(b)*[1 = pap(D)]*P(1, 1,1,
)pgd(b)[l P3s(D)][1 — p3p(b)]°[1 = psa(0)]’[1 — pas(b)][L — pap(b)]°P(1,1,1,0,0,1)
)Pas(
)Pas(

2
Ps
2
P3

4035 (D)psa(b)pas(b)[1 — pss(b )][1 — p3p(D)I°[L = p3a(D)]°[1 — pas(B)][1 — pay (b)]°P(1,0,1,1,0,1)
120p34 ()p3a (D) pap(b)[1 — p3s(B)][1 — psp(b)1°[1 = p3a(b)]’[1 — pas(B)]*[L — pap(b))*P(1,0,1,0,1,1)
24p35(0)pas(D)pap(b)[1 — p3s(D)][1 — p3p(0)]°[1 = p3a(b)]™°[1 — pas(b)][1 — pap(D)]*P(1,0,0,1,1,1)
200p3,, (0)p3a(b)[1 — pas(0)]*[1 = pap(D)]°[1 — p3a(b)]°[1 — pas (b)]2[1 — pap(0)]°P(0,3,1,0,0,0)
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+ + + + + + + + A+ F o+ o+

675p3, (D)p3g(D)[1 — pas(D)*[L — pap(D)]*[L — p3a(D)]P[L — pas(b)]2[1 — pay(b)]°P(0,2,2,0,0,0)
15p3,(0)[1 = pas(D)][1 = pap(D)]'[1 = p3a(D)]'*[1 = pas(B)*[1 = pay (b)]°P(0,2,0,0,0,2)

20093, (0)psa(b)[1 = pas(0)][1 = pap(D)]*[1 = p3a(D)]’[1 — pas(b)*[1 = payp(0)°P(0,2,1,0,0,1)
403, (0)pas(D)[1 — p3s(b)]*[1 — pap(b)]*[1 — p3a(b)]"°[1 — pas(b)][1 — pap(b)]°P(0,2,0,1,0,1)
120p3, (0)pap(D)[1 — p3s(0)]*[1 — pap(b)]*[1 — p3a(b)]"°[1 — pas(b)]?[1 — pap(b)°P(0,2,0,0,1, 1)
7203, (0)p3g(b)[1 — p3s(B)]*[1 — p3p(B)]°[1 — p3a()]“[1 — pas(b)][1 — pap(b)]*P(0,1,3,0,0,0)
6p3p(D)[1 = s (0)*[1 = pap(0)°[1 = psa(®)]"°[1 — pas(D)][1 — pap(D)]*P(0,1,0,0,0,3)

540p3p (b)p5a(D)pas(D)[1 — pss(b)][1 = pap(b)]°[1 — p3a(b)]*[1 — pas(b)][1 — pap(0)]°P(0,1,2,1,0,0)
1620ps, (b)p54(0)pap(D)[1 — p3s(D)]*[1 — pap(B)°[1 — p3a(b)]*[1 — pas(b)*[1 — pap(b)°P(0,1,2,0,1,
6psp(D)pis (D)1 — p3s(D)][1 = psp(D)]°[1 — p3a(b)] ™11 — pap(b)]°P(0,1,0,2,0,1)

90p3, ()P, (D) [1 — p3s(b)][1 — pap(B)]°[1 — p3a(b)]™°[1 — pas(b)]*[1 — pap(b)]*P(0,1,0,0,2,1)
60psp (0)p3a(b)p3, (D)1 — pas(D)*[1 — pap(B)°[1 = paa(D)]°[1 — pap (b)I°P(0, 1,1, 2,0, 0)

9003y (0)psa(b)pi, (0)[1 — pss(b)]*[1 — pap(b)°[1 — psa(b)]°[1 — pas(b)]*[1 — pay(b)]*P(0,1,1,0,2,0

(b
(b

603, (0)p3a(b)[1 — pss (D)2 [1 — psp(0)]°[1 — p3a(b)]’[1 — pas(b)]*[1 — pap(b)]°*P(0,1,1,0,0,2)
12p3, (b)pas(b)[1 — p3s(0)][1 — p3p(B)]°[1 — p3a(b)]°[1 — pas(b)][1 — pap(b)]°P(0,1,0,1,0,2)
363 (0)pap(b)[1 — pss(B)*[1 — psp(0)]°[1 — p3a(D)]'°[1 — pas(b)]*[1 — pap(b)°P(0,1,0,0,1,2)

720p3,(D)p3a(b)pas (D)pap (b)[1 — p3s(0)*[1 — p3p(D)]°[1 —psd(b)] [1— pas(D)][1 — pap(0)]°P(0, 1,1,
120p3p(b)173d(b)p4 (b)[l — P3s (b)ﬂl - pSp(b)] [1 - P3d(b)] [1 — P4s (b)”l - P4p( )]6P(0a 1,1,1,0,1)
360p3, (0)p3a(b)pap(b)[1 — p3s(B)]*[1 — p3p()]°[1 — p3a(0)]°[1 — pas(b)]*[1 — pap(b))*P(0,1,1,0, 1,1
723 (0)pas (0)pap(b)[1 — p3s(D)[1 = psp(D)]°[1 = p3a(D)]°[1 — pas(D)]*[1 — pap(b)]°P(0,1,0,1,1,1)
120p54(b)[1 = pss(B)][1 = psp(0)]°[L — p3a(D)][1 — pas(b)][1 — pap(0)]°P(0,0,3,0,0,1)

45p5 ()P, (D) [1 = pas (D)1 — pap(D)]°[1 — p3a(D)]*[1 — pap(D)]*P(0, 0,2, 2,0,0)

675p34(b)p3,()[1 — pss(B)*[1 = pap(b)]°[1 — paa(b)*[1 — pas(B)]*[1 — pay (b)]*P(0,0,2,0,2,0)
A5p54(D)[1 = pas (0)*[1 = pap(D)]°[1 = psa(B)]*[1 — pas(D)?[1 — pap(b)]°P(0,0,2,0,0,2)
540p34(b)pas(0)pap(D)[1 — p3s(B)]*[1 — pap(b)]°[1 — psa(D)]*[1 — pas(b)][1 — pap(b)]°P(0,0,2,1,1,0)
90p34(0)pas(b)[1 = p3s(b)]*[1 = pap(b)]°[1 — psa(D)]*[1 — pas(b)][1 — pap(b)]°P(0,0,2,1,0,1)
270p34(0)pap(b)[1 — pas(b)]*[1 — pap(0)]°[1 — p3a(0)]®[1 — pas(B)]*[1 — pap(b)]>P(0,0,2,0,1, 1)
200p3a(b)p3, (b)[1 — p3s(B)]*[1 — psp(B)]°[1 — p3a(b)]’[1 — pas(b)]*[1 — pap(b)]*P(0,0,1,0,3,0)
10p3a[1 — p3s(0)*[1 = psp(0)]°[1 = paa(b)]"[1 = pas(b)]*[1 = pap(b)]°P(0,0,1,0,0,3)

6034 (D)pi (0)paplL — p3s(B)*[1 — pay(B)]°[1 — psa()]°[1 — pas(b)][1 — pap(B)]*P(0,0,1,2,1,0)
10p3a(b)pis (D)1 = s (B)*[1 = pap(b)1°[1 = psa(B)°[1 — pap(b)]°P(0,0,1,2,0,1)

150p34(b)p3, (B)[1 — p3s(b)]*[1 = p3p()]°[1 — psa(D)]°[1 — pas(b)]*[1 — pap(b)]*P(0,0,1,0,2,1)
300p3a(D)pas (0)p3,[1 — p3s(0)*[1 = p3p(D)]°[1 = p3a(D)°[1 = pas(B)][1 — pap(b)]*P(0,0,1,1,2,0)

p
p

L AL

)
)
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+ + + o+ + o+

+ + + + + + + + + FF o+ o+ o+ o+t

)1 = pas(B)]*[1 = p3p(0))°[1 = paa(0)*[1 = pas(D)][1 — pap(b)]"P(0,0,1,1,0,2)
Pap(D)[1 = p3s(D)*[L = p3p(B)]°[1 — p3a(b)]’[1 — pas(D))*[1 —p4p( )I"P(0,0,1,0,1,2)
)

[ [
[ [
120p3a(b)pas (0)pap[L — p3s(b)]*[1 = p3p(D)]°[L — p3a(b)]”[1 — pas(B)][1 — pap(b)"P(0,0,1,1,1,1)
[ [ ’
[ [

15p3,(0)p3,(b)[1 — pss(B)]*[1 — p3p(0)]°[1 — p3a(b)]'[1 — pap(b)]*P(0,0,0,2,2,0)
A0pss (b)ps, (D)1 — p3s(D)]*[L — p3p(B)I°[L — p3a(b)]"°[1 — pas(b)][1 — pap(b)]*P(0,0,0, 1, 3,0)
15p4, (0)[1 — p3s (B)][L — p3p(B)]°[1 — p3a(D)]™°[1 — pas (B)][L — pap(b)]*P(0,0,0,0,4,0);

(Pa)vy(b) = 15p§s(b)p§p(b)7’(2,2,0 0,0,0) + 45p3, (b)psa(b)P(2,0,2,0,0,0)
2,1,1,0,0,0) + 12p3,(b)psp(b)pas(b)P(2,1,0,1,0,0)
2,1,0,0,1,0) + 20p3,(b)psa(b)pas(b)P(2,0,1,1,0,0)
2,0,1,0,1,0) + 40ps,(b)p5,(b)P(1,3,0,0,0,0)
,0,3,0,0,0) + 2ps,(b)P(1,0,0,0,0, 3)
54(0)P(1,2,1,0,0,0) + 60ps,(b)p3, (b)pas(b)P(1,2,0,1,0,0)
90ps3s(b)p3 (b)p4p(b)'P(1, 2,0,0,1,0) + 30pss(b)p3, (b)P(1,2,0,0,0,1)

~— N
P

300pss (b)psa(b)pi, (D) P (1 071707270) + 20p3s(b) (b)psa(b)P(1,0,1,0,0,2)
4p3s(b)pas(b)P(1,0,0,1,0,2) + 12p35(b)pay(b)P(1,0,0,0,1,2)
240p35(b)p3p(b)p3a(b)pas(D)P(1,1,1,1,0,0) + 720p34()pap(b)p3a(b)pap(b)P(1,1,1,0,1,0)
120p35(b)psp(b)p3a(b)P(1,1,1,0,0,1) + 144pss(b)psy(b)pas(b)pay(b)P(1,1,0,1,1,0)
240p3(b)p3a(b)pas(b)pap(b)P(1,0,1,1,1,0) + 40p3,(b)psa(b)pas(b)P(1,0,1,1,0,1)
120p35(0)p3a(b)pap(b)P(1,0,1,0,1,1) + 24p3s(b)pas (b)pap(b)P(1,0,0,1,1,1)
200p3p(b)p3d(b)73(0, 3,1,0,0,0) +675p3p( )pgd( )P(0,2,2,0,0,0)

15p3p( )P(0,2,0,0,0,2) + 200p3p(b)p3d(b)77(0, 2,1,0,0,1)

40p§p(b)p4s(b)7>(o 2,0,1,0,1) + 120p5,(b)p4p(b)P(0,2,0,0,1,1)
b)P(0,1,3,0,0,0) + 6ps,(b)P(0,1,0,0,0,3)

540ps, (b b)pas(b)P(0,1,2,1,0,0) + 162Op3p(b)p§d(b)p4p(b)P(O, 1,2,0,1,0)
6p3,(0)pis ()P (0, 1,0, 2,0, 1) + 90ps, (b)p, () P(0, 1,0,0,2, 1)

60psp (b)psa(b)pi,()P(0,1,1,2,0,0) + 900p3p(b)p3d(b)p421p<b)7)(07 1,1,0,2,0)
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+ + + + + + + + o+t

A4

P(0,1,1,0,0,2) + 12ps, (B)pss(B)P(0, 1,0,1,0,2)
7)(07 17 07 07 ]-7 2) + 720p3p<b)p3d(b)p4s< >p4p( ) ( ) 17 17 17 17 0)
120p3p(b)p3d(b)p s(O)P(0,1,1,1,0,1) + 360p3p(b)p3d( )p4p( YP(0,1,1,0,1,1)

(

Pi 5(6)7’( (
P(0,0,2,0,0,2) + 540p3,(b)pas(b)pap(b)P(0,0,2,1,1,0
b)pas()P(0,0,2,1,0,1) + 270p2,(b)pay(b)P(0,0,2,0,1, 1
200p3q(b)pi, (b)P(0,0,1,0,3,0) + 10ps4P(0,0,1,0,0,3)

60p34(0)pis(0)p4yP(0,0,1, 2, 1,0) + 10p3a(b)p3, (0)P(0,0, 1, 2,0,1)

150p3q(b)p3, (b)P(0,0,1,0,2,1) + 300p3a(b)pas(b)pi,P(0,0,1,1,2,0)
20p34(b)pas(b)P(0,0,1,1,0,2) + 60p3q(b)pa,(b)P(0,0,1,0,1,2)
120p3a(b)pas(b)papyP(0,0,1,1,1,1) + 15p3,(b)p3, (b)P(0,0,0,2,2,0)

40p4s(b)p3, (b)P(0,0,0,1,3,0) + 15p;,(b)P(0,0,0,0,4,0); (A-22)

3 )
0,0,2,2,0,0) + 675p3,(b)p3,(b)P(0,0,2,0,2,0)
( )
( )

O atomo de Xe

A4l

Tabelas

Tabel

a A.12: Combinagoes possiveis do ntimero de elétrons ionizados por

subcamada e respectiva emissao pos—colisional para n = 1, ionizagao simples,
COmM Npes = 0 para o Xe.

A.4.2

4s 4p 4d Hs  bp
ny ng MNg MNio Ni11  Npos

0 0 0 0 0

SO oo
O = O O
o O O
o O OO

0
1
0
0

o O O

Equacoes

Para (P;)y, temos
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Tabela A.13: Combinacoes possiveis do numero de elétrons ionizados por
subcamada e respectiva emissao pds—colisional para n = 2, ionizacao dupla,
com Npes = 0,1 para o Xe.

+ + o+ +

4s 4p 4d Hs  bp

N7 Mg N9 MNi1g MNi1 Tpos
2 0 0 0 0 0
0 2 0 0 0 0
0 O 2 0 0 0
0 0 O 2 0 0
0 0 O 0 2 0
1 1 0 0 0 0
10 1 0 0 0
1 0 O 1 0 0
1 0 O 0 1 0
1 0 O 0 0 1
0 1 1 0 0 0
0 1 0 1 0 0
0o 1 0 0 1 0
0o 1 0 0 0 1
0 O 1 1 0 0
0 O 1 0 1 0
0 O 1 0 0 1
0 0 O 1 1 0

(P)vy (b) = 6psp(b)[1 = pas(D)][1 — pap(D)]° ]

2p55(D)[1 = pas(B)*[1 = pap(B)]°[1 = paa(b)]°[1 — pss(D)][1 = ps,p (0)]°P(0,0,0,1,0,0)
10paa(b)[1 = pas(D)][1 = pap(D)]°[1 = paa(D)]’[1 = pss (0)*[1 = ps,p(b)°P(0,0,1,0,0,0)
6pap(D)[1 = pas(D)*[1 = pap(B)]°[L — paa()]"°[1 — pss(D)[*[1 — psp(0)]*P(0, 1,0,0,0,0)
2p1s(0)[1 = pas(D)][1 = pap(D)P’[1 = paa(b)]°[L — pss(b)*[1 — 5, (0)P(1,0,0,0,0,0);

Para (P;)y, temos

(P, (b) = 6ps, (b)P(0,0,0,0,1,0) + 2pss (b)P(0,0,0,1,0,0)
+ 10psa(b)P(0,0,1,0,0,0) + 6psy(b)P(0,1,0,0,0,0)
+ 2pis(b)P(1,0,0,0,0,0) (A-24)

Para (P)y, temos

0 1- p4d(b) 10[1 - p58( )]2[1 - p5p(b)]577(0, 07 O’ 07 17 0)

(A-23)
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Tabela A.14: Combinagoes possiveis do nuimero de elétrons ionizados por

subcamada e respectiva emissao pds—colisional para n = 3, ionizagao tripla,

COIM Npes = 0, 1,2 para o Xe.

5p
ni

dp 4d 5s
ng

4s

Npos

N1o

g

nr

5p
ni

4p 4d  5s
ng

4s

Npos

nio

g

nr

VO/7952T60 oN [enbiq oedesynia)d - o1y-ONd
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Tabela A.15: Combinagoes possiveis do nimero de elétrons ionizados por sub-

camada e respectiva emissao pos—colisional para n = 4, ionizacao quadrupla,

Com Npes = 0, 1,2e3 para o Xe.

op
ni

4p 4d 5s
ng

4s

Npos

nio

N

nr

op
nii

dp 4d 5s
ng

4s

Npos

nio

g

nr

op
ni

dp 4d  5s
ng

4s

Npos

nio

g

ny

VO/79G2T60 oN [enbig opdeoyua)d -

oly-oNnd
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+ 4+ + o+ + o+ o+

+ + + + + A+ +

(Po)v; (b) = 15p2,(b)[1 — pas(D)]*[1 — pap(D)]°[1 — paa(b)]'°[1 — pss(b)]*[1 — psp(b)]*P(0,0,0,0, 2, (
2p2,(0)[1 — pas(b)]*[1 — pap(®)]°[1 — paa(D)]*°[1 — ps,p(b)]*P(0,0,0,2,0,0)

12p5s(b)p5p( )1 = pas(O)P[1 = pap(D)°[1 = paa(D)]°[1 = pss (B)][1 — psp(b)]*P(0,0,0,1,1,0)
60paa(D)pap(D)[1 = pas(D)][1 = pap(D)]°[1 — paa())’[1 — pss(D)]*[1 — psp(0)]°P(0,1,1,0,0,0)
20p4a(b)pas(0)[1 = pas(b)][1 — pap(b)]°[1 = paa(b)]’[L — pss(b)]*[L — ps,p(b)]°P(1,0,1,0,0,0)
10paa(D)[1 = pas(D)][1 = pap(D)]°[1 — paa(D)]’[1 — pss (0)*[1 — p5,p (0)]°P(0,0,1,0,0,1)

6pap(D)[1 = pas(O)*[1 = pap(O)°[1 = paa(®)]"°[1 — pss(D)][1 — psp(D)]*P(0,1,0,0,0,1)

2pas(D)[1 = pas(B)][1 = pap(D)]°[1 = paa(D)]°[1 — pss (0)*[1 — p5,p(b)]°P(1,0,0,0,0,1); (A-2

Para (P,)y, temos

(Py)y, (b) = 15p§p(b)73(0, 0,0,0,2,0) + 2p2,(b)P(0,0,0,2,0,0)
+ 12p54(b)ps,(b)P(0,0,0,1,1,0) 4+ 60paq(b)pa,y(b)P(0,1,1,0,0,0)
+  20p4a(b)pas(b)P(1,0,1,0,0,0) + 10p44(b)P(0,0,1,0,0,1)
+ 6p4p(b)P(0,1,0,0,0,1) + 2p4s(b)P(1,0,0,0,0,1); (A-26)

Para (P3)y, temos

(P3)vi (b) = 6p3,(b)pap(D)[1 — pap(b)°[1 — paa(b)]'°[1 — pss(b)]*[1 — psp(b)]°P(2,1,0,0,0,0)
10p3, (0)paa(D)[1 = pap(D)°[1 = paa(b)°[1 = pss (B)*[1 — psp(b)]°P(2,0,1,0,0,0)

30pas ()3, (0)[1 = pas(D)][1 = pap(D)]*[1 = paa(b)]°[1 = pss(D)P[1 — psp(b)]°P(1,2,0,0,0,0)
2p4s(D)[1 = pas(B)][1 = pap(D)]°[1 = paa(D)]*[1 = pss (0)*[1 = ps,p (b)]°P(1,0,0,0,0,2)

120pas(b )p4p< )Paa(B)[1 = pas()][1 = pap(0)°[1 = paa(D)]’[1 = pss (0)*[1 = psp(0)]°P(1, 1,1,0,0,0)
24p45(0)pap(D)p5s (D) [1 — pas(D)][1 = pap(b)]°[1 — paa(D)]"[1 — pss(b)][1 — psp(b)]°P(1,1,0,1,0,0)
72D45 (D) pap(D)p5p () [1 — pas(D)][1 = pap(b)]°[1 — paa(b)]"[1 — p2,(b)][1 — psp(b)]°P(1,1,0,0,1,0)
12045 (0)paa(D)psp(b)[1 = pas(B)][1 = pap(0)]°[1 = paa(®)°[1 = p3,(0)][1 = psp(0)]*P(1,0,1,0,1,0)
4p4s(b)pss (D)1 = pas(D)][1 = pap(D)°[1 = paa()]°[1 = pss(D)][1 — psp(D)]°P(1,0,0,1,0,1)
12p45(0)psp(D)[1 = pas(D)][1 = pap(D)]°[1 = paa(b)]°[1 = pss(b)*[1 = psp(0)]*P(1,0,0,0,1,1)
150p3,(0)paa(b)[1 — pas(b)*[1 — pap(B)*[1 — paa(b)]°[1 — pss(b)]*[1 — psp(b)]°P(0,2,1,0,0,0)
270p4, ()34 (D)[1 — pas(D)][L — pap(D)]°[L — paa(D)]°[L — pss (b)]*[1 — ps,p()]°P(0, 1, 2,0,0,0)
6pap(D)[1 — pas(D)]*[1 = pap(0)]°[1 — paa(b)]"°[1 — pss(D)]*[1 — psp(0)]°P(0,1,0,0,0,2)
120p4,(0)paa(D)pss (b)[1 — pas(b)]*[1 — pap(®))°[1 — paa(d)]’[1 — pss(B)][1 — pap(b)]°P(0,1,1,1,0,0)

Pa
— D4
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+ + + + + + + + + + o+ o+ o+t o+ + o+t

+ o+ o+ o+ o+ o+

3604y (b)paa(b)psp(b)[1 — P4s(b)]2[1 - p4p(b)]5[1 - p4d(b)}9[1 - p5s(b)]2[1 - p5p(b)]577(0, 1,1,0,1,C
12p4, (0)pss (b)[1 — pas (b)]*[1 — pap(D)]°[L — paa(®)]"°[1 — pss (B)][1 — p3p(B)]°P(0,1,0,1,0,1)
36p4p(0)Psp()[1 — pas(0)*[1 = pap(B)°[1 = paa(b)]"°[1 — psa(b)]*[1 — ps(b)°P(0,1,0,0,1, 1)
10p4a(D)[1 = pas(D)]?[1 = pap(D)I°[1 = paa(D)]’[1 — pss(B)*[1 = ps,p(0)]°P(0,0,1,0,0,2)
20p4a(b)pss (D)[1 — pas(b)]*[1 — pap(b)]°[1 — paa(b)]’[1 — pss(B)][1 — ps,(0)]°P(0,0,1,1,0,1)
60paa()psp(b)[1 — pas(D)]*[1 = pap(0)]°[1 = paa(®)°[1 = pss(0)*[1 = psp(0)]*P(0,0,1,0,1,1)

63, (0)psp()[1 — pas(D)]*[1 = pap(D))°[1 = paa(D)]'°[1 = ps, (b)°P(0,0,0,2,1,0)

30p5s(0)p3,(0)[1 — pas(D)[1 = pap(B)I°[1 = paa(D)]*[1 = pss(D)][1 — psp(b)]*P(0,0,0,1,2,0)

20p3, (0)[1 = pas(D)*[1 = pap(D)]°[1 = paa(b)]"°[1 = pss(B)*[1 = psp(D)]*P(0,0,0,0,3,0);  (A-27

Para (P3)y, temos

(P3)vy (b) = 6pi,(b)pap(D)P(2,1,0,0,0,0)

10p3, (b)paa(b)P(2,0,1,0,0,0) + 30p4,(b )p4p(b)77(1, 2,0,0,0,0)
2p45(b)P(1,0,0,0,0,2) + 120p45(b)payp (b)paa(b)P(1, 1,1,0,0,0)
24p45(0)pap(b)pss(b)P(1,1,0,1,0,0) + 72p4s(b)pay(b)ps,(b)P(1,1,0,0,1,0)
120p45(b)paa(b)psp(b)P(1,0,1,0,1,0) + 4pss(b)pss (b)P(1,0,0,1,0,1)
12p4s(b)ps,(b)P(1,0,0,0,1,1) + 15Op4p(b)p4d(b)73(0, 2,1,0,0,0)
270p4p(b)pid(b)77(0, 1,2,0,0,0) + 6p4,(b)P(0,1,0,0,0,2)

1204, (0)p1a(D)pss(b)P(0,1,1,1,0,0) + 360pa,(0)paa(b)psy (0)P(0,1,1,0, 1,0)

b)p2,(b)P(0,0,0,1,2,0) + 20p2, (b)P(0,0,0,0,3,0); (A-28)

Para (Py)y, temos

(P)vy (b) = 15p3,(0)[1 = pas(D)][1 = pap(D)]*[1 = paa(D)]'°[1 = pss (B)]*[1 = ps,p (b)]°P(0, 4,0, 0,0, (
15p3, (b
A5pi(b (1= pap(D)]°[1 = paa(b)*[1 = pss(B)*[1 = psp(b)]°P(2,0,2,0,0,0)
12p3, (b Ps(B)[1 = pap(D)]°[1 = paa(b)]"°[1 — pss(B)][1 — psp()]°P(2,1,0,1,0,0)

( (b

(

(

)
b)
WPsp(D)[1 = pap(B)]*[1 = paa(B)]*[1 = pss(b)]*[1 = ps,p(0)"P(2,1,0,0,1,0)
)
)

—

36p7, (b
20p73,(b
40]745 b

Pss(D)[1 = pap(B)]°[1 = paa(B)]°[1 = pss(D)][1 — psp()]*P(2,0,1,1,0,0)

)
)
)Pap
)
)
) [1 = pas)][1 = papO)P[1 = paa(b)]°[1 = pss(0)*[1 — psp(0)]*P(1,3,0,0,0,0)
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+ + + + + + + + A+ F

240p45 (0)p34(0)[1 — pas(B)][1 — pap(B)]°[1 — paa(b)]7[1 — pss(B)]*[1 — psp()]*P(1,0,3,0,0,0)
2p45(D)[1 = pas(B)][1 — pap(b)]°[1 = paa(®)]"°[1 — pss(b)]*[1 — psp(0)]°P(1,0,0,0,0,3)
300p4s(b)pi,(0)paa(b)[1 — pas(b)][1 — pap(b)]*[1 — p4d( I’[1 = pss(0)][1 — psp(0)]°P(1,2,1,0,0,0)

60pas (0)p, (0)pss (B)[1 — Pas(B)][1 = pap(D)]*[L = paa(®)]'°[1 — pss(D)][1 — psp(B)]*P(1,2,0,1,0,0)
90pas (0)p3, (0)Psp (B)[1 = as(D)][1 — Pap(D)]*[1 = paa(®)]"[1 = pss(D)]*[1 — psp(0)]°P(1,2,0,0,1,0)
180p45(5)Pia(0)pss(D)[1 = pas(D)][1 — pay(B)]°[1 — paa()[L = pss(D)][L — psp(0)]°P(1,0,2,1,0,0)
540p4 (0)pa(0)psp(B)[1 = pas(D)][1 — pap(B)]°[L = paa(B)][L — pss(D)]*[1 = psp(0)°P(1,0,2,0,1,0)

30p1s ()13, (0)[1 = Pas(D)][1 — pap(B)]°[1 — paa(®)]*[1 — pss(b)]*[1 — ps,(0)]*P(1,0,0,0,2, 1)
540p45(0)pap(0)p1g(B)[1 — pas(D)][1 = pap(D)°[1 — paa(B)]*[1 = pss (B)]*[1 — s (D)°P(L, 1,2, 0,0,0)
1245 (0)pap (D)3 (0)[1 = pss(B)][1 — pap(B)]°[1 — paa(B)]"°[1 — psp(b)]"P (1, 1,0,2,0,0)
180pas (0)pay (D)p3, (D) [1 — pas(D)][1 — payp(D)’[1 = paa(®)]"°[1 — e (B)]*[1 — psp (D) *P(L,1,0,0,2,0
12p45(0)pap(D)[1 = pas(B)][1 = payp(D)]’[1 = paa(D)]'°[1 — pss (B)]*[L — psp(0)]"P(1,1,0,0,0,2)
20p4s(b)aa(D)psa (D) [1 = pas(D)][L = pap(b)]°[1 — paa(D))’[1 — ps, (B)]*P(1,0,1,2,0,0)
300p4s (0)paa(b)p3, (0)[1 = pas(D)][L = pap(B)]°[1 — paa()]’[1 — pss(D)[1 — ps,p (B)]*P(1,0,1,0,2,0)
20p45(b) (0)paa(b)[1 = pas(DI[1 = pap(B)]°[1 — paa(B)]”[1 = pss(B)]*[1 = p5,(0)]*P(1,0,1,0,0,2)
4pas (0)pss(D)[1 = pas(D)][1 — payp(D)]°[1 — paa(®)]™*[1 = pss (B)][1 — psp(D)]°P(L,0,0,1,0,2)
12p45(0)psp(B)[1 = pas ()] [1 = pap(D)]°[1 = paa(®)]'°[1 = pss (D)*[L = p5,p(0)]*P(1,0,0,0,1,2)
s(b )][1 —p4p(b)} 1 —p4d(b)]9[1 = p5s(B)][1 — psp()]"P(1, 1,1, 1,
) O°[1 = pss(B)]*[1 = psp(0)]"P(1, 1,1,
b)[1 - p4s(b)H1 - p4p(b)] [1 = paa®)P[1 = pss(D)][1 = ps5p(6)]*P(1,1,1,0,0,1)
s(0)sp(D)[1 = pas(D)][1 = pap(D)P’[1 = paa(D)]'°[1 = pss ()][1 — psp(D)]*P(1, 1,0, 1
)P3p(B)[1 = pas(B)][1 = pap(D)°[1 = paa(B)]°[1 = pss (B)][1 = p3p(B)]*P(1,0, 1, 1.

(
2045 (D)3, (0)[1 = Pas(D)][1 — pap(B)]°[1 — paa(b)]*[1 — psp(b)]"P(1,0,0,2,0,1)
(1
(b

24p45(0)pss (0)5p (D) [1 — pas(D)][1 = pap(b)]°[1 — paa(D)]™°[1 — pss(b)][1 — psp(b)]°P(1,0,0,1,1,1)
200pi, (0)paa(b)[1 = pas(0)*[1 = pap(D)°[1 = paa(®)°[1 = pss(0)*[1 = psp(0)]°P(0,3,1,0,0,0)
6757, ( b)[1 = pas(D)[1 = pap(O)]*[1 = paa(D)][1 = pss(B)*[1 = psp(D)]°P(0, 2,2,0,0,0)
15p1,(0)[1 = pas(D)[1 = pap(O)]*[1 = paa(D)]°[1 = pss(D)]*[1 = ps,p(b)1°P(0,2,0,0,0,2)

A0p7, (b)pss (b)[l — pas(D)P[1 = pap(O)]*[1 = paa(D)]°[1 = pss(D)][1 — psp(0)]°P(0,2,0,1,0,1)
9003, (0)paa(b)pss (D)1 — pas(D)*[1 — pap(B)]*[1 — paa(b)]’[1 — pss(b)][1 — ps5p(0)]°P(0,2,1,1,0,0)
900p3, (0)paa(b)psp(b)[1 — pas(b)*[1 = pap(b)]*[1 = paa(b)°[1 — pss(B)*[1 — psp(b)]°P(0,2,1,0,1,C
120p3, (0)psp(D)[1 = pas(B)*[1 = pap (D) *[1 = paa()]"°[1 = pss(b)]*[1 = psp(b)]*P(0,2,0,0,1,1)
720p4,(0)p34 (D) [1 — pas(B)]*[1 — pap(b)]°[1 — paa(b)]"[1 — p5s(b)][1 — psp(b)]*P(0, 1,3,0,0,0)
6pap(D)[1 = Pas(D)]*[1 = pap(D)°[1 = paa(b)]°[1 = pss(D)]*[1 = p5p(0)]°P(0,1,0,0,0,3)

)P4d
)i
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+ + + + + + + A+ + + FF+

+ + + + + + + + +

540Dy (0)pa(0)pss (B)[1 — pas(D)]*[1 = pap(D)°[1 — paa(B)]*[1 — pss (B)][1 — psp(D)]°P(0, 1,2, 1,0,0)
1620p4, (0)Psa(b)Psp (D)1 — pas(B)*[1 = pap(B)]”[1 — paa(B)]*[1 — pss(0)]*[1 — psp(b)*P(0, 1, 2,0, 1,
6pap ()3, (D)1 = Pas(D)*[1 = pap(B)]°[1 — paa()]™°[1 — s, (0)]°P(0, 1,0, 2,0, 1)

90pp (0)p3,(D)[1 = pas(D)*[1 = pap(D)°[1 = paa(D)]"°[1 — s (D)][1 = ps,(0)]*P(0,1,0,0,2,1)
60pap (b)Paa(D)p3s (D)L — pas(B)]*[1 = pap(b)]*[1 = paa(D)][L — s, (b)]*P(0, 1, 1,2,0,0)
900p4p(b)p4d(b)p§p(b)[1 - p4s(b)]2[1 - p4p<b)]5[1 - p4d(b)}9[1 - p5s<b>]2[1 - P5p(b)]47)(0= 1,1,0,2,C
60pay(b)paa (D)1 — pas(B)]*[1 — pap()]”[1 — paa(0)*[1 — ps(B)*[1 — psp(b)]"P(0, 1, 1,0,0,2)
12D (0) s (B)[1 — s (b)1*[1 = pap(D)P[1 = paa(b)]**[1 = pss(B)][1 — p5, ()]°P(0,1,0,1,0,2)
720p1p(b)Paa(0)p5s (0)psp(D)[1 = pas(B)]*[1 = pap(B)]°[1 = paa(B)]°[1 = pss(D)][L — psp(0)*P(0, 1,1,
72D ()5 (0)D5p(D)[1 = Pas(D)*[1 — pap(B)°[1 = paa(®)]°[1 — pss(D)]*[1 = psp(0)°P(0,1,0,1,1, 1)
45p34(0)[1 = pas(D)P[L = pap(B)°[L — paa(®)]°[L — pss (D)*[1 — psp(0)]°P(0,0,2,0,0,2)
270p34(0)psp(D)[1 = pas(D)][1 — pap(D)]°[1 — paa(D)]*[1 — pss (D) *[1 — ps,p (0)°P(0,0,2,0,1,1)
10p1a(0)p3, ()1 — pas()]*[1 = pap(D)I°[L — paa(0)]°[1 = psp(5)]"P(0,0,1,2,0,1)

150p4a(b)p3, (0)[1 — pas(b)]*[1 = pap(B)I°[1 = paa(B)]°[1 — p5s(B)]*[1 — psp(b)]"P(0,0,1,0,2,1)
20p4a(b)pss(0)[1 = pas(D)*[1 = payp(B)]°[1 = paa ()]’ [L — pss(D)][L — psp(0)]°P(0,0,1,1,0,2)
60paa(b)psp(D)[1 = pas(B)]*[1 = pap(b)]°[1 — paa(0)*[1 — pss(B)*[1 — psp (b)]*P(0,0,1,0,1,2)
120p4a(b)pss (0)psp[L — Pas(D)*[1 = pay(D)I°[1 = paa()°[1 = pss(B)][1 = psp(B)]P(0,0,1,1,1,1)
153, (0)p3, (0)[1 = pas(B)]*[1 = pap(B)]°[1 = paa(b)]'°[1 — psp()]*P(0,0,0,2,2,0)

40ps5(0)p35, (D)1 = Pas(D)*[1 = pay(D)I°[L = paa(®)]"°[1 = pss(D)][1 — psp(D)*P(0,0,0,1,3,0);

Para (Py)y, temos

(Py)v, (b) = 15p3,(b)P(0,4,0,0,0,0) + 15p3,(b)p3,(b)P(2,2,0,0,0,0)

45p3, (0)pia(D)P(2,0,2,0,0,0) + 123 (b)pap(b)pss()P(2,1,0,1,0,0)

367, (0)Pap(D)psp(D)P(2,1,0,0,1,0) + 203, (0)paa(b)pss(b)P(2,0,1,1,0,0)
40p4s (b)p3, ()P(1,3,0,0,0,0) + 240p4s(b)pi,(b)P(1,0,3,0,0,0)
2p4s(0)P(1,0,0,0,0,3) +300p4s(b)p4p( )paa(b)P(1,2,1,0,0,0)

60p4s(0)p, (0)pss ()P (1,2,0,1,0,0) + 90pas (b)p3, (b)ps,(b)P(1,2,0,0,1,0)
180p4s (0)p3a(b)pss(b)P(1,0,2,1,0,0) + 540p4s (b)p3,(b)ps, (b)P(1,0, 2,0, 1,0)
2p4s(D)p3, (D)P(1,0,0,2,0,1) + 30p4s(b)p3, (0)P(1,0,0,0,2,1)
540p4s(0)pap(D)p1(D)P(1,1,2,0,0,0) + 12p4s(b)pap(0)p3, (b)) P (1, 1,0,2, 0, 0)
180p45(b)pap(b)p2, (b)P(1,1,0,0,2,0) + 12p4s(b)pay(b)P(1,1,0,0,0,2)
20p4s(b)paa(b)p, () P(1,0,1,2,0,0) + 300pas (D)paa(b)p3, (b)P(1,0,1,0,2,0)
20p45(b) (0)paa(b)P(1,0,1,0,0,2) + 4pss (b)pss(b)P(1,0,0, 1,0, 2)
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+ + + + + + + + o+ +

12p45(D)psp(b)P(1,0,0,0,1,2) 4+ 240p4 () pap(b)paa(b)pss (b)P(1,1,1,1,0,0)

72045 (0)pap(D)paa(b)psp(b)P(1,1,1,0,1,0) + 120p4s(b)pay(b)paa(b)P(1,1,1,0,0,1)
144p45(b)pap(b)pss (b)psp (D) P(1,1,0,1,1,0) + 240p45(b)paa(b)pss(b)ps,(b)P(1,0,1,1,1,0)
24p45(b)pss (0)psp(b)P(1,0,0, 1,1, 1) + 200p3,(b)paa(b)P(0,3,1,0,0,0)

675p3, (b)p14(b)P(0,2,2,0,0,0) + 15p3,(b)P(0,2,0,0,0,2)

40p3, (b)pss(b)P(0,2,0,1,0, 1) + 900p3, (b)paa(b)pss(0)P(0, 2,1, 1,0,0)

900p3, (0)paa(b)psy(b)P(0, 2, 1,0, 1,0) 4 120p3, (b)ps,(0)P(0,2,0,0,1,1)

720p4, (b)p3;(D)P(0,1,3,0,0,0) + 6p4y, (b)P(0,1,0,0,0,3)

540pap (0)Pa(b)pss(0)P(0,1,2,1,0,0) + 1620p4,(b)py(D)psp(0)P(0, 1, 2,0, 1,0)
6p4p(b)p2,(b)P(0,1,0,2,0,1) + 90p4,(b)p2, (b)P(0,1,0,0,2,1)

60p4p (D) paa(b)pi,(b)P(0,1,1,2,0,0) 4 9004 (b)paa(b)p2, (b)P(0,1,1,0,2,0)

60p4, (b)paa(b)P(0,1,1,0,0,2) + 12p4,(b)pss(b)P(0,1,0,1,0,2)

720p4p (D) paa(b)pss(D)psp(b)P(0,1,1,1,1,0) + 72p4y,(b)pss(b)ps,(b)P(0,1,0,1,1, 1)
45p3,(b)P(0,0,2,0,0,2) + 270p3,(b)ps,(b)P(0,0,2,0,1,1)

10p4a(b)p3, (b)P(0,0,1,2,0,1) + 150p4a(b)p3,(b)P(0,0,1,0,2,1)
20p44(b)pss(b)P(0,0,1,1,0,2) + 60psq(b)ps,(b)P(0,0,1,0,1,2)

120p44(b)pss (b)pspP(0,0,1,1,1,1) + 15p2,(b)p3, (b)P(0,0,0,2,2,0)

40ps, (b)p5,(0)P(0,0,0,1,3,0); (A-30)
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