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250000000 R-matrixO OO
(B —HY = L) ) = Q) by (4.1)
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00000000000000000000000ANO0000000000 Hy=HY"1+
Ar00000000000000000000000000 V00000000000
000000000000000 Hy=-V2+V,(r)0000000000000000
0000000 U(r)00000000000000 U(r)O

U(r) =V(r) = Vs(r) (4.2)

000000000000 V(r)0000000000V,(r)0V(r)000000000
0000000000000000000000000 V,(r)000000000000
00000000000000000000000000000000000000000
0000000V, (r)0000000000000000000

2
(—;rz + Vi(r) + 5(6:2— 1)> Py, (r) = €0, P (1) (4.3)

obooboobooboon P, 000000000000 0OO0O0O0O0O 9,0

|Pg) = Z |Pru) CLuk (4.4)
Lv
0000000 |$,)0
1 N
[Prv) =~ Pu(r)Y" () (4.5)

0000CL,000000000000000O0O00O0O00Y,000000 10000
gbooobooboooooNODbOobOOooobog2s50b0000b00obO0b0bOObOOOn
000000000 U(r-)U00000 RmatrixO00O0O0

(E—Hs = U~ L) |¥) = QW) by (4.6)

0000000000000 0000000000000000000O Yy, 0000 (O
00)y0000000000000000 R-matrix O

1 .
&W:fE:WMaWﬁ with  Wre = (Yo%), —,, (4.7)
k

obooogo2500000000000 RmatrixOODOO0O0OO0D0OOO ¢t-matrix OO
googno

4.2 0000

O0000 Rmatrix DO DO O0OO00O0OD00D00 t-matrixOOO00OOD0OOD0OODOOO
obooboooboooooon
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00000000 V(r)DO000D0000000000000 00000000
00000000042 000000000000000 V,(r)O00O0O00OO0

N
_ JsVrds 1 SV (r)w(re) (4.8)

drr2 4qr?
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000000000 U(r) 000
00000000 V(r)0O0O00000000 V,(r)00000000000 U(r)
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U(r) =V(r) = Vs(r) (4.9)
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()0000V,000000000000000000000000000000
0000 Pu(r)00000

d? ((+1)
(dﬂ*vxr)+ .~ >1%AT)=e@f@&m (4.10)
0000000000
%]: T 0 (open) (4.11)
oooo
P(ro) =0 (close) (4.12)

gboooboboooboobooobooboobr=reooobooobooboo
o0boobod0b0o0boooooD Rmatrix000000O0ODO0OODOODOODO
ODoo0oOoOoLMTOOOOOOOOOoOoODOOO

000000000000
3)0000000000000000 (|Lv) = Py (r)Y;*(r)) 00000000
00000 L0000000000000000000000000000000
0000 25000000000 LOQOH, 0000

Q=9(r—ro) (4.13)
L= %5(7* - ro)%r (4.14)
Hy = —V? +Vy(r) (4.15)
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(Lv|Q|L'V') = r1 P (ro) Pos (o) (4.16)
(Lv| L|L'V') = 61,10 Pa(ro) Pas (o) (4.17)
70
(Lv| Hy |L'V') = 5LL’5€1// Py, (1) Py (r)dr (4.18)
0

0000000000000
(4)0000000000000((2)0000000000U(r)00000000

god
1
r2

(Lv|U L'V = /Pgl,(T)YE(’f’)Pg/l,/(T)YL/(’f‘)U(T) dr (4.19)
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goboogooboooboooboooboooboooboooboooobd
goobobobobobobooboooooboooobobobobooboog
gooooooooooooooobooboobgonboob 432000000000
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(4)0(()00000000000000 RmatrixO0OO (4.6) 000000000
o0ooO0oo0oooo0es0000000000 CL,,,0000000000000
gbooooogo

Y (E-H,~U-L)CobBr=Y_ QrsCrrox (4.20)
7 7

O000O0DO0CO00OO00DO00 LAPACKOODOODOOODODOODOODOO
Ot =0/8,0000L0 QUODOOOOO B,=0000000000000
OD000000 o, B, 0000, #00000000000000DOOCO0OOO
Br#00000000000O0DOOCDOOOOOO

(7) t-matrix 0 O

(6) 0000000000000 0U000D00 tmatrixOO00O0OO0O

Wik = (YL, —p, = D CrowPu(ro) (4.21)
A (k) = arTo(R)Wip + Bede(w) Wiy, (4.22)
Byr(r) = arNe(k)Wip, + BrNu(k) Wiy (4.23)

71 (k) = =k { A7 By +il} (4.24)

000 k=vVEQDJ(k) =rerji(rok) 000000000000 0D0000DOO0
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4.3 0O0OO0OOO0OO0OO0OODOOO
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od -V%p2ooooooboooooooboooboooboobooboooboooo
uboobooobooooboopbobbobobooobobooboobooboobobooonoo
gooobobooooboobobbobooboobooboobobobooooboo
obooobooboooooooooon
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044 000000000000000 U(r)O
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uboooboooboobooboboobooboobobbooboobobooboboong
goooobogoo

0

Loeees NFS

045 000000000000O000O0O0O0O0O0oOO0O0ODOOODOOODOOOOOOOOOO
OO0 NxNxNOOOOODOOOOoOoo

\ \ \ ‘ A—DAD
o1 AR RN

W v,

oos IR RA AR AARAAAAA:

\J

2w AW\ WAWAY \WAWAVAVAV A
TAVAVA! AVAVAVAVAVAVAVA

U-matrix elements
=
q4
1
d

046: 0000000000000 O0DO0O0O0DDOO0 UmatrxODOOODODOOOOOOODO
oNOOooDoooooooo

44



gboobobooboobobooboboobobboboobuoobobobooo
O00000O0O000ooO0000oooOo0O0oO0o30000 419 00oooooooo
ubbgobooan

(U =Y / dr P (r)Us(r) Py () / a0 / 6 Y0, 6)Yi(0, 6)Yi (6, ) sin 0
k
(4.25)
0000000 Uy(r) O

Uy(r) = / 9 / do Y (0, 9)U(r) (4.26)

000000000 4.25)0000000000000O00OOODOO0OOOOOODOOO
0000000000000 000000000000O000UDO0OUDOOO (4.26) 0
0000 Ux(r)D0O00O0O000O0O0O0000O0OO00DOODO0OO0DOODOO0OOOOOO
gboobooobooboooboobobobooooboboboboboooooboonog
000000000000 000000 Ug(r)DO0O0OO0D0ODOOO0OOOOO0OOOO
00000 U,ey(0,9) 000000000000 O0O00OO00O0O0OOOOOOOOO
gbobogooo<Lr<ro0000O00O0OD0OOOO0ODODOOOOLOODODOODOODOOO
obooooooooogoobob47b0b0b0O00OODOODOODODODODO
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U-matrix DO O OO0

(Lo U L'V = / a9 / A6 Y (8, 6) Vs (8, 6) Y1 (6, 6)
N,

= Z Yr(71) U pr (71) Y (1 )w (7)) (4.27)
=1

ro

Ui (0, ) = / " A P (YU () Py (1) + / dr Py (r)U (r) P (1)

0 T

2

in Nout

Pgl,(Tk)U(’l’k)Pg/,/('I“k)’w('f‘k) + Z Pgl,(Tk)U(Tk)Pg/,/('f‘k)’w(rk)
k=1

>
Il
—_

(4.28)

ubooobooboobooooboboobooobooboboboboboboobooonoad
uboooboooboboboooboobobbobobooboobooooboonogd
gbobobobobotbobobobo matrixOD 00 0O0O0ODOOOODODOODO
ON0O0O0ODODOO0D0O0O0OO0 (DOoo0oo0o0ooooOoooOooooooooooo
goboobooobooboobooooobooboooboobooobo100 V=6000
002200 N=17300000)00 480000000000000 Ny = Nin = Now
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4.3.3 0O0O00O0OOOO

00000000 Umatrix 0000000000 OOOOOO (6) 00 R-matrix 0
O00000000000000 (MU0 tmatrix0000000000O00O0OO t-matrix
uboooboobooboboooboobobooboboobooobooooboonog
gboooboogobooboboobooboobobbobooboobobooag
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0000000000000 00000O0000O00O00O0On (29¢) 0000

) = [x) + GoT'[x) (4.29)

D0000000000000000000000 |¢™)00000000000
) = 1x) + Go Yt [ (4.30)
%

00000000000000000 |y0OOODOOOO0O0O0DO0D0O0O0O0O00oooooo
gobgoboobbooboobobon

™) + Got! [9™) = |x) + Go D _ ¢/ [™) (4.31)
j

> 655 = Got! (1= 655)] [9™) = |x) (4.32)

j
000000000000000000000000000000000 (0000)0
000 p")000000000000000000000000000000

det [(51] — Gotj(l — (513)] =0 (4.33)

0000000000000 D000000000000D000000000000000
00000000000000000000000D000Odet(¢#] 000000000
ooooo

det [(1)™! = Go(1 —6;5)] =0 (4.34)

0000000000000000000000000000000000000 GoO
00000det [(¢)']=0000000000000000000000
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gogbbobuoooobbooooobooo

goobboooooooobobobtbotboooobDbDbooooooobL Lo
ogobbboooooobtoooouoboobbbdodub eooobboog
00o00V(z,y,2z) =W (lz,y,2| <a/2),V(z,y,2) =0 (0000)00000000O0
gooooobobobobbbotbooddoooooooboboobobbodoooooon

cos(kx) x| < a/2

gﬁ(x,y,z; k) = f(a:)f(y)f(z), f(CU) = Aexp(—ﬁm) ‘1-| > a/2

(4.35)
00000000 AD f0000000000000000000000000000
0000kO0D00000z=¢/200 00000 A=eP2cos(ke/2)00000000
0000 B=ktan(ke/2) 00 0000000000000000000<B<o00000
0000000000 kKOO0O0O00<ka<n (mod2r)0000000000000OO
0oooo0o0ood

(2| H |2)

E[®) = B(k) = ———" (4.36)

(2]2)
000000 40000000000000000000000000000000000
000000000000

Iy = /_Z |f(x)?de = % + %Cot(ka/Q) (4.37)

Iy = /OO f(@)V(z)f(x)de = -V} <g + Sin;:a)> (4.38)
o) 2
I = /_ RE <-(§C2> Flayde = 57 (4.39)
00000000000 Ek)O0 z2=ke00000O0
3
E(x) = ?)II;(—F <II‘;>
323 /a? x +sinx 5
- S x4 2cot(z/2) Vo <$+2c0t(a:/2)> (4.40)
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