FORTRAN program used
for calculation of the

co
ex

efficients of the 1/D-
pansion

progr am hookeld
implicit real*16(a-h, o-2)

di mensi on
vef (400), vc(400), vO(400), v1(400), v2(400), rfact (0: 200),

v3(400), en(200), vv0( 120, 120), vv1( 120, 120),t 0( 120, 200),
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- 1(120, 200),, enas(200)., rati o( 40, 200)

conpl ex*16 cone, i nl, cin3, a, c0

print*,' 1/ D expansion for 1/8/r**2+r**2/ 2+rnu/r’
zer0=0

pi =4*qat an( 1. q0)

cone=(0. do, 1. d0)

print*," Type Ncoeff’

read*, nnt

print*, ' nunber of coef. =, nni

nnv=2*nnil- 1
rfact(0)=1
do 11 n:

rfact (n)=n*rfact (n-1)
print*," Type rnu'

nl a=0

read*, rnu

if(rnu. eq. 0) got 088

nl a=nl a+1

d=1.e9

r0=0

nst =0

conti nue

i (rnu.gt..4)r1=1/ (r0**3-rnu)/ 4
if(rnule..4)

r1=gsqrt (gsqrt (rnu*r O+, 25q0))
d1=qabs(r0-r1)
nst=nst +1
if(d.1t..0001. and. d1. ge. d) got 02
if(nst. gt. 999) got 0999
ro=r1
d=d1
goto 1
print*,'No convergency for ro'
stop
print20,rnu,ro, nst,d
format(' rnu, r0, nstep, diff =
.7,£20.12,i 5, e12. 4)
onEqsqrt (1/10%* 4/ 4+3)
r1=qsqrt (r0**2-1/r0%*2/4)-r0
=01 0g(4*1 0%* 3% (1 041 1) / (1+4%1 0% * 4+2¥1 0** 2% 0m) ) / 2+
(1-12+10%*4)/ 8/ 1 0**2*ql og( (r 0+r 1) / 1 Of ( 2+om) )
ri 1=-ql og( ( 2+om) / (2-
2+ql 0g(2*r 0% * 2% ont *2/ (1 0**2-r1%*2))/ om
1§ 222+l 0g(4*r 0%*3* (r O+ 1)/ ( L+4*1 0% *4+2%1 0**2%0n) )
+ql 0g(r 0% (2+0m) / (1 0+r 1))/ 1 0**2+2* pi *cone
ci nl=s+cone*pi/ 2
cin2=ril
ci n3=ri 242" cone* pi
print*, *** r0,S,11,12',r0,s,ri1,ri2
a=1/cinl/ 2
c0=-gsqrt (ont*3/ pi **3)/ cdsqrt (a)/ 2* (r0-
dexp( ci n2* omkci n3)
wri te(1, 100)rnu, cdabs(cin1)*2 , cdabs(c0)
format(f8.4,2(",",32.16))
do 12 n=1,nm
rn=n
enas(n+1) =rfact (n)*rn**(-
) * 2+ dreal (a**n*c0)
do 3 n=1, nmv
v1(n) =
v0(n) =0
v0(1)=ro
vo(2)=1
vi(1)=1
call divpol (v1,v0, v3, nmv)
call divpol (v3,v0, v2, nmv)
call divpol (v1,v2,vO, nmv)
do 5 n=1, nmv
vef (n) =v2(n)/8+vO(n)/ 2+r nu*v3(n)
ve(n)=v2(n)/8
print 10, vef', (vef(n),n=1, nnt)
print 10,"vc', (ve(n), n=1, nnt)
do 6 n=1, nnt
nv=2+n-1
do 7 meL, i
wo(n, m
wi(n, m=0
wo(n, n) =vef (nv)
wi(n, n)=vef (nv+1)
if(n.gt.1)wo(n, n-1)=-4*ve(nv-2)
i£(n.gt.2)wo(n, n-2)=3*ve(nv-4)
if(n.gt.1)wi(n, n-1)=-4*ve(nv-1)
i£(n.gt.2)wi(n, n-2)=3*ve(nv-3)
conti nue
ng=0
do 8 nl=1, nnt
call anhgen(vv0, vi,t0,t1, ng, ni, nnt, e)
en(n)=e
print 10,"En', (en(n), n=1, nnt)
print 10, Enas', (enas(n), n=1, nnt)
print 40," E/Ea’, (en(n)/enas(n),n=2, nnt)
fornat (1x, a4, 5(el5. 8)/ ( 5x, 5e15. 8))
format (1x, a4, 5(f 15. 4)/ (5x, 5f 15. 4))
format (1x, a7, 10f 12. 6/ (8x, 10f 12. 6))
do 9 n=1,nm
ratio(nl a, n)=en(n+1)/ enas(n+1)
got 099
do 15 n=1,nm

write(1,200)n, (ratio(nl, n),nl=1,nla)
format(i4,20(",",120.5))
format(i4,20(" ", el2.5))

stop

end

SUBROUTI NE ANHGEN( VO, V1, TO, T1, MQ NM NVM EN)
IMPLICIT real *16(A-H O 2)

DI MENSI ON
VO( 120, 120) , VI( 120, 120), TO( 120, 200) , T1( 120, 200)
L XX(404)
LOG CAL DD
10 FORVAT(1X, Al0, | 3, (10D12. 5))
1 F(NV NE. 1) GOTC2
EN=VO( 1, 1)
GoraL
QvEgsart (VO(2,2)*2)
M=MY 2+1
1 F(NV NE. 2) GOTCB
ENEVO( 2, 1) +( MQ¥. 5q0) *OM
DO 13 ML, 50
13 TO(1,M=0
To(1, M) =1
GoraL
3 NAHENWM 2
NBHENM 2
NBT=NBH#+1
NA=2* NAH
MA=MQFL
MVB=NA+3* NAH+2
MHE( M- 1) / 2
NB2=2* NBH
NB1=NB2- 1
DO 14 M:1, MH
TO(NBT, M =0
14 TI(NBT, M =0
DO 4 NB=NBL, NB2
NBP3=NB+3
IN=L
1 F(( MANB) / 2% 2. EQ MAHNB) | N=2
MDB=3* M NO( NB, NA- NB)
M NB=MAXO( | N, MA- NDB)
MAXB=NA+NDB
DO 5 NB=M NB, MAXB, 2
DO 12 Mel, MR
12 XX(M =0
XX(MB) =1
T=0
DO 6 KX1=1, NBP3
KX=KX1- 1
KV=KX/ 2+1
INC=3-IN
1F((KX) /2% 2. EQ KX) I NC=I N
M C=MAXO( | NG, MB- KX)
MAC=M NO( MB+KX, MVE- 2)
1X=1
1F((KX 2)*2. EQ KX) | X=2
1 NX=MAXO( | X, KX- 2)
1 F(1 NX. GT. NB) GOTO 15
CDD=NB- | NX. NE. (NB- | NX) / 2+ 2
DO 8 NX=I NX, NB, 2
NC=NB- NX
NT=(NC+3) / 2
MDC=3* M NO( NC, NA- NC)
M NC=MAXO( | NC, MA- MDC, M ©)
MAXC=M NO( MA*NDC, MAC)
NV=NK/ 2+2
V=-VO( NV, KV)
TF(1 X EQ 1) V=-VI(NV, KV)
TX=0
DO 7 MC=M NC, MAXG, 2
Mr=(MCHL) /2
TC=TO(NT, MT)
1 F( CDD) TC=T1(NT, MT)
TXETXHXX(MD) * TC
T=T+TXV
15 INC=3-1NC
M C=MAXO( I NG, MB- KX- 1)
MAC=M NO( MAGH1, MVE- 2)
DO 9 MEM G, MG, 2
XX(M =XX(M-1)
1F(M GT. 1) XX(M =XX(M +XX( M 1) * (M 1)/ OM 2
9 CONTINE
6 CONTI NUE
Mr=(MB+1)/ 2
1 F(MB. NE. M) T=T/ OM ( VB- MA)
| F(NB. EQ NB2) TO( NBT, M) =T
1 F(NB. EQ NB1) T1(NBT, M) =T
5 CONTI NUE
4 CONTI NUE
EN=- TO( NBT, M)
TO(NBT, M) =0
VO(NM 1) =VO(NM 1) - EN
RETURN
END
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SUBROUTI NE DI VPOL(A, B, C, N)
INPLICIT real *16(A-H O 2)
DI MENSION A(N), B(N), O(N)
DOL1I =1, N

1) =A(1)

1 F(1. EQ 1) GOTOLL
DO12K=2, |

1K=l - K2

1) =C(1) - AK-1) *B(I K)
1) =C(1)/B(1)

RETURN

END

Input data
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Output of the program

110 expansi an for 1181+ 2421 261wl 1
nunber of coel. = o

00 0.755352194655 31 0. 0000E+00
00,511,120, 755352194654787497970378700636855

0. 351231085730922014244023230921371

0. 900265609129429349290689292725769



