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Fi gure ( A .1 ) 

FAREA11APU 
COPLAND LEAST SQUARES~ 

begin library AO,A6,A12; 
real eps,p s,delta,t; 
integer f 1,k,1,n; 
re 1 array x in,x[1:3],P,V[1:72J; 

real procedure func(x); array x; 
begin real sum; integer ; 
SU :=0; 
for : = 1, 2 1 3 £Q write ( 30, for at (l3s+d. dddd1o+ndj), x ( ] ) ; 

for := 1 {teT 1 until 72 do 
S'Uii:= sum+ ln P[m))-ln(x[11xv[ ]+x[2)x 

V[m]i7+x[3]xexp{-delta/V[ ])))i2; 
func:= su ; 
wr1te(30,for at(l3s+d.ddddro+ndcj),sum); 
end• _, 

procedure 1nog{function,n,x1,eps,step)result:(xm1n); 
value n,x1,eps,step; 
real procedure function; integer n; array x1,xm1n; 
real eps,step; 

~o ent 
--> Not using gradients. See Powell, Co p.J. 7(1964)155; 

begin array pp[1:n,O:n),p[O:n],x,y[1:n]; 
real delta,f1,f2,f3,fx,fy; 

integer ,j,r,cycle,count; 

procedure switch(x,fx,rx,y,fy,ry); 
real fx,rx,fy,ry; array x,y; 

begin real z; integer j; 
for j:~1 sre1 1 until n do 
begin z:=x j ; x[j]:=y[f'JT y[j]:=z; 
end· _, 
z:=fx; fx: 2 fy; fy:=z; 
z:=rx; rx:=ry; ry:=z; 

end switch; -



procedure locmin(fx,x,q,fy,y); value fx,x; 
real fx.ry; arra~ x.q.y; 

begin array p,z1.z-,z3,z4L 1:n); intef:r J; 
real p0,w1,w2,w3,w4,r1,r2,r3,r4,de ; 
for j:s1 j,ep 1 until n do 
beg~[ z1( :ax(J)i p[j):-;;;q(j}; 

j]:•x[j]+p[JJ 
end; pO:=q(O]; w1:=fx; r1:•0; r2:•1; w2:afunct1on(z2); 
count:=count+l; 

L1: if w1(w2 then sw1tch(z1,w1,r1,z2,w2,r2); 
r1T•2Xr2-r1; 
for j:=l jjep 1 until n do 
Z'jTj]:•x( +r3><p[j]; w3:';lunct1on(z3); count:=count+1; 
if w3(w2 then 
begin swi€ch(z3,w3,r3,z2,w2,r2); goto L1 
end· 

L2: --a9t:•(r2-r3)xw1+(r3-r1)xw2+(r1-r2)xw3; 
r4:=((r2f2-r3t2)xw1+{r3t2-r1t2)xw2+(rlt2-r2t2)xw3)/det/2; 
for j:=1 itey 1 until n do z4[j}:ax[j)+r4xp[j]; 
w4:•funct on z4); count:';Count+l; 
if w4~w2 and w4~rx then goto exit; 
!1(r4-r2)x(r3-rT)>O then 
begin if w4)w2 then sw1tch{z3,w3,r3,z4,w4,r4) else 

beg11lsw1tch (z21w2,r2,z1,w1,r1); 
sw1tch(z4,w4,rq,z2,w2,r2) 

end; goto L2 
end else 
begin If w4)w1 and r1=0 then 

beg1r1switch(z2,w2,r2,z4,w4,r4); goto Ll 
end else 
if w4)w2 then sw1tch(z1,w1,r1,z4,w4,r4) else 
begin switch(z2,w2,r2,z3,w3,r3); 

sw1tch(z4,w4,r4,z2,w2,r2); 
end; goto L2 

end; 
exit: for j:=l step 1 until n do y[j):=z4(JJ; fy:=w4; 

for j:•O step 1 until n _s!2 qfj]:=q(j]xr4; 
end locmin; 



count:•O; 
for r:•l sto1 1 until n do 
be,in pp[r, :•step; -

or j:•l ltep 1 until n do 
pp[r,j]:•_t r=j then steP-else O 

end; 
?Or j:=l step 1 until n do x[j):=xl[j); 
for cycle :•1 step 1 untlI n-1,n,cycle+l while delta)eps ~ 
be,in delta:•-1; f1:•fx:=tunction(x1); count:•count+l; 

or r:=1 step 1 until n .9.Q 
~ ~ J:•O step 1 until n _£Q 

p l j J : •pp [ r, j ] ; 
locmin(fx,x,p,f1,x); 
if p(O)io and plO)(stepxn then 
?Or j:•O ste'E 1 until n .9.Q pp[r,j]:=p[j]; 
it fx-fy2delta then 
begin delta:•fx-ry; 

m:ar 
end; fx::sfy; -end; r2:-rx; 

l'or j:•l rjP 1 until n do 
y[j]:•2xx j -xl[JJ; f3:•fUnction(y}; count:•count+l; 
if f3(f 1 then 
begin _!!: (fl-2Xf2+f3)x(fl-f2·-delta)t2(delta/2x(fl-f3)t2 then 

be~in ~ r:=m+l ste~ l until n-1 .s!g 
or j:=-0 stjE 1 un 11 n do 

pp [ r, j ] : =pp r+ l , j ] ; p [ O] : =0; 
for j:•1 jtep 1 until n do 
~ p[j :=pp[n,.j):•x[jJ:xl[j]; 
- -P [ 0 ] : =p [ O] +abs ( p [ j ) ) ; 
end; pp[n,O]:•p[O]l 
locmin(fx,x,p,fx,xJ; 

end 
end; 

delta:•O; 
for j:=l ttep 1 until n do 
~ del a:=delta+abs(x1TJJ-x[j]); 

x 1 l j 1 :•x [ j] 
end 

end; for j:=-1 step 1 until n .9.Q xmin[j):•x[j] 
end minimize; 



r1:- format(lss+d.dddddd~+ndj); 
open(20); open(30)· 
tor 1:• 1,2,3 do x{i]:• read(20); 
iPS:• read(2o);-pas:• read(20); n:= 3; 

for k:• 1 step 1 until bes1f P[k]:= read{2o); 
k J :• read(20); 

72 do -
end; 

delta::s78.700; 
minog{func,n,x,eps,pas,xmin); 
f..2£. 1:•1,2,3 .2.Q write{30,t1,xm1n(1]); 
newl1ne(30,2); 
tor i:=13step 2 until 90,£2 

begin t :•O. 1x1; 
wr1te(30,forma.t([ss+d.dss]),t); 

wr1te(30,fl,xmin[11xt+xm1n(2Jxtt7+xm1n(3]xexp{-delta/t)); 
end; 

close(20); close(30); 
end-t-



-· ·' T, sees 
0 

T K 

3; 
6.92; 
5.28; 
3.29; 
2.7; 
3.61; 
3.47; 
6.7; 
4.42; 
3.99; 
3.44; 
2.94; 
7.2; 
8.7; 
7.65; 
5.28; 
2.01; 
5.55; 
5.75; 
4.58; 
5.04; 
5. 61; 
6.4; 
6.6; 
5; 
4.7; 
5.is; 
4.93; 
4.52; 
2.13; 
1. 84; 
1. 38; 
2. 17; 
1 • 81; 
, • 44; 
2.29; 

Table ( A. 1 ) 

A; B; C; 
eps; pas; 
_, _, 

T, sees 

2.02103; 
4.16102; 
1.5101; 
7.81; 
5.44; 
1 • 58., 1 ; 
3. 71101 ; 
11)4; 
3.97.,1; 
1.711>1; 
8.4; 
1 • 221>4; 
2.29,,1; 
4.641)4; 
1 .21.,2; 
1 • 63.,3; 
3.68102; 
1 • 1 3102; 
2.62103; 
1.041)2; 
4.311)2; 
1.76.,3; 
6.451>3; 
1 .03.,3; 
4.5102; 
8.4102; 
9.35101; 
7.81.,1; 
5.99; 
7.64; 
5. 18; 
5.4; 
l~.61; 
4.87; 
6.21; 
5.55; 

r, 

T K 

6. 17; 
5.5; 
3.59; 
2.96; 
2.41; 
3.52; 
4.2· 
1.oA; 
4.22; 
3.72; 
3.22; 
6.9; 
3.9; 
7.8; 
5. 15; 
6. 17; 
5.5; 
4.8; 
6.45; 
4.6; 
5.26; 
5.9; 
6.65; 
5.7; 
5.3; 
5.87; 
4.78; 
4.63; 
1. 97; 
2.29; 
1. 76; 
1. 59; 
2.08; 
1. 76; 
2.38; 
2.01; 



T ble ( A.2 ) 

FINAL FAREA11APU OUTPUT: 

A• +2.667532.,+0 B = +7.70228110-4 C= +6.65290310+8 

T°K 0 

T sees T K T sees 

1 • 3 3.4726210+0 1 • 5 4.014451>+0 1. 7 4.566411)+0 1. 9 5.13716.,+o 2. 1 5.7405410+0 2.3 6.39757.,+o 2.5 7.1389510+0 2.7 8.00817))+0 
2.9 9.0655710+0 3. 1 l .03947.,+1 
3.3 1. 2114710+1 3.5 1.4406110+1 
3.7 1. 756681)+1 3.9 2.211931>+1 
4. 1 2.9004110+1 4.3 3.9895410+1 
4.5 5.7677110+1 4.7 8.71130.,+1 
4.9 1.35732.,+2 5. 1 2.14932.,+2 
5.3 3.41290.,+2 5.5 5.380511)+2 
5.7 8.3674110+2 5.9 1 • 278851>+ 3 
6. 1 1.917541)+3 6.3 2.819261)+3 
6.5 4.06527.,+3 6.7 5.75300.,+3 
6.9 7.9971410+3 7. 1 1 • 09 3051)+4 
7.3 1.47048.,+4 7.5 1.94904.,+4 
7.7 2.54772.,,+4 7.9 3.2873410+4 
8. 1 4.190581>+4 8.3 5.2818610+4 
8.5 6.5872310+4 8.7 8. 1342910+4 
8.9 9.9520310+4 
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FAREA8120 KPU~ 

gin lib ry A6,A30j 
redl bi 1,b1gs,b1gm, ,bigk ,bigl,the t , sn,cs , ,b,c, d,1,J, 
k,l,n,p,q; 
integer r,t,y,z,r1,r2,r31 r4,rs; 
begin re 1 rray b1gbL4 : 6J ,G[1:10], 1ga[l:5J; 

~pe~bg~ ~ 
t:=r d(?O); 
for 1:=4, 6 ,£2 1 b(i] :=re_d (2 ); 
?Or j:=1 teo l unt 1 10 do 
~sin G[ j ] :=re d(25) j -
nct· _, 

for 1 : = 1 , '::> t 3, 4-, 5 j,Q b 1 gc: ( 1 J : =re d ( ~o) ; 
'blg1 :•re d 20) ; 

1g :=read 20) • 
thet :=read ( 20~ ; 

1gk:=b1gsi2+bigs; 
1gl:=big1t2+big1~ 

~n: =~1n lthet-x3 . lq1~92~/130~; 
cs :scos~ t et x3.1415926/1cl ,; 
:={~'Xb1 s+l)x (2xb1g1+1) ; 

f 1 :=forr,. t Cfs + ~ . d . d 10+ndcj , 
f 2 : =f cr t ( 3 +d. d Cddddd.d10+nd j) ; 
f3:=fo t~3s+d . ddddddddd~+ndecj); 
f 4:=ro .~. t ss+ad . ddcj); 
f5:=for _t _ss+d.ddddd»+ndj); 
wr1te{ 30,f1.t , nJ; 
writ e 30,r4,t ; 
writ e 30, 4,the t ); 
begin !:e l. rr y bi:. ·[-bi 1+0.5:b1 ~ri+o.SJ. tr1x[ l:n,1:n), 
Fl-b1gs+0.5:b1g +o.?J, encor[ 1: nJ , 
X[-bi s+o.5:b1gs+0.5,- lfu~+0 . 5 :b1g~+o.5,-b1g1+0.5: 
b1g1+0. 5 1 - b1 i+0.5.b1g1+0.5],root~ 1: .] , H[l :tJ; 

..,P_r_o_c_-_~_r_e ouscholder tr~. 1 gonalisation (n, ·- ,c, b); 

ure tr1d1b1 eat1on 1 (c , b,n,gu, ,t, M~~•uUQ 1w ,n r ,mi) ; .._ ___ _ 
procedur di gr( ,n,root s ) , 



for j:•l step 1 until t .22 H[j]:=re d(20); 
close ?0); 
f2!: bi :=bigo-1 3tep -1 until -bigs ....2 
begin k:=b1gm+0.5; 

F[k]:=b1gk-b1gmf~-b1gm; 
enct· _, 
!2!: :=b1g1-1 5tep -1 until -b1g1 _£ 
be sin 1 : • +o • ; 

bigd[l]:=bigl-mi?- ; 
end; 
for :=b1gs+U.5 step -1 ~~t11 -bigs+0.5 .9.Q 
begin f2!: b:=big +0.5 ~tep -1 until -bigs+0.5 _g 
begin f2!: e:=b1g1+0.5 sten 1 ~ntil b1g1+0.5 _9.2 
begin for d:=bi~1+0.5 ~ten -1 until -b1g1+o.5 .9.Q 
beg1 xta',b,c,aj:aO; 
end• _, 
end; 
end; 
end· _, 
for 1:=1 ~~ep 1 until t do 
beftn wr1 e text (3o,[C~]MAGN-TIC*FI~Lv[2sJl); 
wr te(30,fl H 1]); --- - -
write t ... xt t30,lMATRIX*EL" MENTSl2cjj); 

f2!: bigm:•bigs step -1 until -bigs .£2 
begin!£.£ :=b1g1 step -1 until -b1g1 .£2 
begin k:=bigm+0.5; 

l:=m+0.5; 
X[k,k,l,l]:=b1Jb[41x(35Xb1gmt4 30xb1gkXb1gmt2+ 
25xb1 t2-6xb1g.~+3xbi~i2)+bigb[6]x(~31xb1gmt6-
105x(3xb1gk-7)xb1gmt4+(105xb1gkt2-525xb1gk+294)x 
b1gmt2-5xbigki3+40xb1gkt2-60xb1gk)-3xbiga[3]x 
b1glxb1gmf?-3xb1~[3]Xbi~xmt?+b1gn[l )xbigmxm+ 
~(i]x(Gll Jxbi G[3Jxm+GL5]xb1 t3+G[6Jxb1 t5+ 
G(7)Xb1 f?+G[3]xmxb1 t2)xcs+(9xb1 [3]+ 
b1ga[5] x(bigmt~)x( t2)+b1ga[3]xb1gkxbigl+b1ga(2J 
xmxb1gmt3+b1ga[4Jxb1gm><mt3+G[9]xbigmxmxH[1)t2+ 
G 10]Xb1gm13xmxH[1)t2; 

wr1te(30,J! -b1g1 then fl el~ f5, X(k,k,l,l]); 
.fil!S!; 
-ni; 
ror b1gm:=b1gs ste~-1 .1!Ulli - ig.s £2 
beg.tr~ for :=b1g1- . t~ -l until -bigi _g 
bagln k:=bigm+o.~; 

l:=m+o.,,; 



(k,k,1+1,l]:•0.5xG[4]xH[1]xsnxsqrt(b1gd[l)}; 
wr1te{30,1f -b1 1 then fl else f5, Xlk,k,1+1,l]); 
X[k,k,1,i+TJ:= X[k,k,1+1,lJ; 
en • _, 
and; 
for :=b gt st~p -1 until - b1g1 do 
begin or 1 :ab1g~-l ~tep -1 unt l -big ..9.Q 

gin k:•bi 0.5; 

• 

l:• +o.s; 
X[k+1~k,l,lJ:=0.5xG(2]xH[1]xsnxsqrt(F(k])· 
write\30, t bi -bigs then fl el e rs,x(k+l,k,1,1]); 
X(k,k+1,l,TJ:= X(k+l,k,l~l]; 
end• _, 
end· _, 
!.Q!: bi := b1gs -1 until -bigs do 

~ 1 !.Q!: ::cb1g1 s t p -1 until -b1g1+2 .9.Q 
begin k:•bigm+o.5; 

l:• o.s; 
X[k+2,k,l-2,l):al.5xb1 (3]xsqrt(F[k]xF(k+l ]x 
b1g [l-1 Jxbigd[l-2J); 
writ (30, j! -b1g1+2 then fl el e f5,X[k+ ,k,1-2,1]); 
X[k,k+2,l,l- 2 ]:• Xlk+~,k,l-21 1]; 
end· _, 
end· _, 
for bigm:sbigs-3 ~ -1 until -bigs do 
begin ~ ::cbig1-=1Ste;e -1 until 1gI _gg 
begin k:=bigm+0.5; 

l:= +0.5; 
X[k+3,k~l+1,l):•0.1°5xb1 [~] sqrt(F[k]xF[k+l ]xF[k+2]x 

bigd(l]); 
wr1te(30, if . -b181 then fl else f5, X[k+3,k,l+l,l]); 
X[k,k+3,l,1+1]:• Xlk+5,k,1+1,l]; 
end· _, 
end• _, 1 1 for := b1g1 step -1 unt1 -big do 
begin !.2!:b1 :=bigs-4 step -1 untTI -b1gs .£!g 
begin k:=bi o.s; 

i:· +o.s; 
X[k+4,k,l,1]:=( 2 .5xbigb[4)-10.5xb1gb(6]x(l1xb1 t2+44 

xbi 50-b1gk))xsqrt(F[kJxF[k+l]xF[k+2 ]xF[k+3J); 
wr1te(30, if bi -bigs ~hen f1 else f5, X[k+4,k~l,l]); 
X[k,k+li, 1, TI:= X[k+4,k,1, 1 J; 
end· _, 
end· _, 



~ b1g11:= bigs-1 step -1 until -bigs _£2 
begin~ :• b1g1 tap -1 until -b1g1+1 do 
begin k: 2 b1 0.5; 

l:= +o.s; 
X[k+l,k,l-1,l]:•{(0.5xb1 (1 J)+{(0.375Xb1gk-0.~5)-0.375X 
bi (bi 1))Xb1 (2)+( 0.375Xb1gl-0.?5)-0.375X 

-1})xb1ga[4]+1.5xb1 [3]x{4xmxb1 -3xbi +? -1)) 
x qrt(F[kJxbigd[l-1 ]); 
wr1te{30,1f -bigi+l then fl elae f5,X[k+l,k,l-1,1J); 
X[k,k+l,l,l-1 ]:• X[k+l,k,1-1,1); 
end· _, 
end; 
for bi :• bigs-1 ste~ -1 until - bigs do 
15eitn for :=b1g1-3 a ep -1 until - big-r-ao 

gin k:•bigm+o.s; 
l:=- o.s; 

[k+1,k,1+3,1J:=0.125xb1ga[4]x sqrt(F[k]xb1g (l]x 
bigd[l+l ]xb1gdll+2]); 

write{30,if -bigi then f1 else f5, X[k+1,k,1+3,l]); 
[k,k+l,1.1+3]:• X[k+1,k,1+3,l]; 

end• _, 
end• _, 
p:=O; 
for :•bigs+0.5 !top -1 until -bigs+0.5 do 
begin~ c:•big + .5 step -1 until -b1g1+0.5 _£2 
begin p:c::p+l; 

q: ::sO; 
for b:=b1gs+0.5 s;gp -1 until -b1gs+0.5 do 
beitn ~ d:•b1g1 .5 step -1 until -b1g1+0.5 ~ 
begin g:=q+1; 

tr1xlp,q]:=X[ ,b,c,d]; 
enct• _, 
end· _, 
end• _, 
end• _, 
di gr( tr1x,n,root ); 



r:=O; 
for y:=O step 1 until 2 xbigs do 
beginwrite text(3b~_LL2cjENDOR*MANIFOLDl2clJ); 
wr1te(30,f4,b~~s-y;; 
wr1tetext(30,.1J.2cjFIGENVALUES********ENDOR*FREQ*IN*MC/Sl2clJ); 
£2!: z:=1 step 1 until (2xb1g1+1) .£Q 
~ r:=r+1; 

wr1te(30,f2,roots[r)); 
if z(2xb1g1+1 then endor[r]:=abs(roots[r)- roots[r+1))xro4; 
wr1te(30,f1,endor(rJ); 
end; 
end; 
end· _, 
end; 
close{30); 
end• _, 
end -~ 



• 

D t · for di gon 11~~ t1on of 0~157 in Ce02 . 

K 
FAR A 120 KPU; 

ROG R ... A 3500; 
I . 
OUTL.-+ 
7; 
-?.7795; U.000~9 2 ; 
654 . 54; 654 . 5~ 0.04002; 0.04002; o;o;o;o;o;o; 
15 . . 1 ; -0 .0007517 -0.0033: o;o; 
1 .5; 3.5; ; 
59 . 7720; 52 .1 323; 51. 705; 54 .6965; 
57 .6967; 57.2740; 49 . 6461;~ 



• 



Yb173 i n C F2 

Sz LlTZ Observed c/s rror kc/"' Fie l d Co puted Mc/ 

1/2 5/ 3/2 37 . 313 160 33 . 3274 370. . 282 
1 /~ 5/~3/? 375 . 704 30 33 . 327~ 375 . 722 

1/2 3/2-+1/ 371 . 183 50 32 . 578 371 • i::>OO 
- 1/ 5/_ 3/'> 375 . 80 30 32 .6579 375 .891 
- 1/2 3/ 1/2 368 .777 60 3~ . 6578 368 .776 

1/2 3/?+l/'2 371. 494 30 31. 9998 371. 472 
1/2 1/2+-x2 364 .1 59 25 31. 9998 364 .1 ?3 
- 1/? 3/~1 ? 36 . 791 40 31. 999__, 36 __, . 7 1 
- 1/2 1/?-+- 1/2 361 .927 30 31.9998 3 1 . 932 

1/? 1 /~-+- 1 /2 364 . 223 40 31 . 360 364 . 223 
1/2 - 1/ 3/? 357 .11 5 20 31. 3608 357 .103 
- 1/2 1/2+-1/2 3 1. 775 10 31 .360 361. 784 
- 1/2 - 1/2+-3/i::> 355 .1 27 30 31. 3608 355 .1 32 

1/2 - 1/ 2+-3/? 357 .og2 50 30. 7272 357 .045 
1/2 -3/~-5/2 350. 240 40 30. 7272 350.1 98 
-1 /2 1 /~-3/2 354 .806 20 30. 7 72 354 . 18 
- 1/2 -3/2:+-5/ 348 . 246 40 30. 7272 348 . 314 

- 1/2 -3/'>+-5/2 347 .7 7 120 30. 11 38 347 .896 



Yb l 71 in C F2 

Sz ~Iz Observed ~ rror Fi e l d Co puted 
Mc/ kc/s Mc/s Mc/ 

-1 /2 1/ 2-+- 1/2 1375 . 5?0 32 32 . 8602 1375 . 557 

-1 /2 l /2-+- 1/2 1378 . 458 22 30. 5228 1378 . 472 

1/2 1 /2-+-1 /2 1260. 209 35 30. 52?8 1260. ?16 



s 



Gd157 in Th02 

Sz L1Iz Ob erve :i rror Fi eld Co nute 
Mc/ u kc/s c/s M~/s 

7/2 3/ , I 2 5 7 • 1 91 3 20 . 0 59 . 730 57. 1704 
7/2 1/2• - 1/2 57.5632 25 . 4 59 .6730 57 . 5562 
7/2 - 1 /~-3/~ 57.9519 14.2 59 . 6730 57.9430 

5/2 3/2'+1 /? 41 • 4053 8. 6 51 .9759 41 . 4139 
5/2 1/ - 1/2 41.4705 4. 7 51 .9759 41. 4777 
5/2 - l /2•-3/~ 41.5585 10. 7 51. 9759 41. 5415 

3/2 3/2-+1 /2 ?5.8008 5. 51.501 9 25 . 83?5 
3/ 2 l /2-+- 1 /2 25. 6671 2. 4 51. 501 9 25 .6865 
3/2 - 1/?• -3/2 25.5497 11 • 0 51.501 9 25 . 5400 

1/2 3/ e+ 1 I 2 1 o . 251 1 19. 0 54.5390 10. 2870 
1/2 1/ -1/2 10. 0371 5.6 54.5390 10.0343 
1/2 1/2• -3/2 9.8030 16. 4 54 . 5390 9. 78 11 

-3/2 3/ 1/2 21.2304 14 . 7 57 . 5697 21. 2082 
-3/2 1/2-+- 1/2 21.3820 9. 2 57.5697 21. 3732 
-3/2 -1/?-+-3/2 ? l .5291 10. 3 57.5697 21. 5386 

-5/2 3/2+1/2 37.1672 17. 7 57. 1256 37 .1 689 
-5/2 1 /~- 1 /2 37. 171 11 • 5 57 . 1256 37 .1 368 
-5/~ - 1/?+-3/2 37. 1032 7. 1 57.1256 37 . 1044 

-7/2 3/?-+1 /2 53.5151 R.o 49.5120 53 . 5084 
-7/2 1/?+- 1/2 53. 1825 6. 6 49 . 5120 53 .1 704 
-7/~ - 1/~-3/2 52.831 7.6 49.5120 52.8315 



'J urrell X-
fro which t .1. 

frequenc ie 

Sz 

7 /2 _)/?-+ l /2 
7/2 1/~ - /2 
7/2 - 1/2-+-3/2 

5/2 3/2-+1/2 
5/2 1/2-+-1 /'":! 
5/2 -1 I - · -3/2 

/2 3/2~ 1 /? 
3/2 1/2-+-1/2 
3/2 - 1~~-3/? 

1/2 3/~ l /2 
1/2 1/2-+ 1/2 
1/~ -1/2~-3/2 

- 1/2 3/2~1;_ 
- 1I2 1 I 2-+- 1 I 2 
- 1I2 - , / 2-+-3/ 2 

3/2 3/?+1/2 
- 3/2 l /2+- 1 /2 
-3/2 -1 /~-3/2 

- 5/2 3/2+1/2 
- 5/2 1/2+-1 /2 
- 5/2 -1 /?-+-3/2 

-7/2 3/c:+l/2 
-7/2 1/2+-1 /2 
7/2 -1/ -3/2 

Od157 1n h02 

n t no error 
t ble 1 co pi le • 

1van in hi~ t he is 
T e co put e'"' 

r ro t e 

o·o erve d 
Mc/"> 

55 .. 396 
55.849 
5 .278 

39 . 517 
39 . 547 
39 . 489 

23 . ~28 
23 . 723 
23.602 

8 . 400 
.225 

__, . 50 

7.350 
7. 600 
7 .. ~50 

22 • .;97 
23 . 120 
23 . 254 

38 .673 
3b . 815 
3 . 8 3 

5L: . 9 9 
54 .743 
54 . 480 

in T'ble (5. 4) . 

ie l d 
Mc/s 

18.9930 
18.9930 
18.9930 

11. , 151 
1 1.11 5 1 
i1.1151 

10. 6660 
10.6 60 
10.66 0 

13.7240 
13 . 7240 
13 . 72 

13.7240 
13 . 7240 
13.7240 

16.850..-
16 • r 50 __, 
16. 35 3 

16. 4250 
1 • 4250 
16 . 4250 

8 .6590 
8. 6590 
8 .6590 

Co' puted 
JVc/s 

55 . 336 
55 . 84i 
56.301 

39.5 7 
39 . 54'"' 
39 . 523 

23 . 850 
23 .724 
23 .597 

8 . 419 
8 . 21 
7.999 

7.327 
7.53 
7.751 

2? . 919 
23 ., 16 
23 . 316 

38 .759 
38 . 808 
3.3 .355 

54 .999 
54 .733 
54 .465 



G 157 in Ce02 

Sz /liz Observed Err or Field Co puted 
Mc/ kc/ f\ c/s ,c/& 

7/? 3/ 1 /~ 57.4390 75. v 59.77'>0 57 . 26 4 
7/?. 1 /~-+ 1/2 57 . 7018 4.7 59.7720 57.7 76 
7/2 - , /2-+-3/2 52 . 1278 39.4 59.772 5 :{. 1479 

5/2 3/2'+1 /':) 41 • 2941 100.7 52 .1 329 41 . 5058 
5/ 1 /~- i /2 4, . 593 . 15.2 c::? 1 ""'>?8 41. 5773 ?- • ..) 
5/ -1/2-+-3/? 41 . 84 2 11 6. 8 52 .1 32 41 • 9 7 

3/~ /?-+-1/? 25 . 7494 4. 3 51 . 6703 25.737 

1/2 1/_ -t/_ 10.23u5 200.0 54 .6965 1o.0426 

-3/2 1/?~-l/2 21.4509 6. 5 57 . 6967 21. 4563 
-3/~ -1/_ -3/? 21. ~ 72 238 .o 57 .696 7 21 . 446 

5/2 3/~-+1/2 37 . 4~38 108.0 57 . 2740 37.3 66 
5/2 l /2-+ 1/2 37.~64? ?.4 5? . 27'-+0 37. 67 

-7/2 3/~+l/2 53 . 7806 59 .0 49 .6461 53.7446 
-7/? 1/?+- 1/2 53 . 3618 3. 3 49 .6461 53 . 3531 
-7/2 -1/?+-j/2 53 . 035 _ 98.2 49 . 6461 52.9606 



Gdl 55 in Ce02 

Sz .A!z Observed Frror Field Co puted 
M /s kc/s Mc/s Mc/s 

7/2 3/ 1/2 43 . 5529 185 .0 59 . 8337 43 . 5675 
7/2 1/2-+- 1/2 43 .9742 1 . 8 59.8337 43 .9741 
11~ - 1/ -3/2 44 . 3000 130.0 59 . 8337 44 . 3814 

5/2 1 /?~- 1 /2 31. 7065 2.9 52 . 2791 31 . 7052 

3/2 1/_ -1/2 19.6373 3. 7 51 . 7002 19 .638? 

-3/2 1 /2~- 1 /2 16. 3340 6. 7 57 . 7334 16 . 3353 

-5/':! 1;2~-1 1~ 28 . 3959 5 .0 57 . 2902 28 . 3821 

-7/2 1/2~-1 12 40. 6309 2.0 49 . 6659 40.6276 


