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ABSTRACT 

A recently published ionization equilibrium calculation con
tains several apparent fy'pograpbical errors in a table of ionization 
and recombination .rate coefficients. These errors have been 
:corrected and the authors• equilibrium calculations repeated with 
the -corrected coefficient values. Tables of charge state distribu
tions .and mean char.ges • for elements with 6 ~ Z ~ 30 at several 
temperatures in the 1119- 10'7 "K range are presented. 
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A recently published paper (Shull, J.M. and van Steenberg, M. 1982, "The 
Ionization Equilibrium of Astrophysically Abundant Elements", Ap. J. 8u:ppl. 48. 
95, hereafter SV) carries out ionization equilibrium calculations for the ele
ments C, N, 0, Ne, Mg, Si, S, Ar, Ca. Fe and NL Distributions of the ionic charge 
state Q are obtained for these elements for temperatures in the 104 - 109 °K 
range. The ionization and recombination rate coefficients u::ied to generate 
these results are also tabulated in the paper and were derived by fl.ts to meas
ured cross sections and other atomic data, interpolating along isoelectronic 
sequences to elements not DEasured.. While the coefficients for the different 
charge states of a given element may vary discontinuously with Q on account of 
electron shell effects, the variation within an isoelectronic sequence should be 
smooth since the electronic configuration is the same and only the nuclear 
charge differs. This is acknowledged by SY and the suggestion is made that the 
reported charge state distribution results may be extended to other less abun
dant elements by interpolating the rate coefficients. 

• However, although the published coefficients generally do vary smoothly 
within an isosequence, close inspection reveals several isolated cases where a 
particular co.efficient differs significantly from its expected value based on the 
trend within its isosequence. These anomalies appear to be typographical in 
origin; they seem randomly distributed, an.d the difference between the quoted 
and expected values usually appears to be exactly one or more orders of magni
tude, suggesting a typographical error in the exponent of 10. (Typographical 
errors in the mantissa a~e also possible, but harder to identify since the effect 
of the error would be smaller and more difficult to define precisely.) 

The errors do not appear to be a result of the publication process, since 
the charge state distributions presented later in the paper are consistent with 
the published coefficients and not with the inferred correct values, Since the 
differences are signitlcant in certain temperature ranges for the elements 
affected, as well as for the ·elements derived from these by interpolation, it is 
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necessary to correct tbe coefficient errors and repent the equilibrium calcula
tions .rtth the corrected:values. 

In th.e accompanying ·figures {pp. 4 ·- 59), the rate coefficients listed in 
Table 2 df SV are plotted tor individual isoeleetronic sequences. These 
coefficients are used by:SV in the rate formulas for collisional ionization c, and 
radiati~ and dielectron.ic recombination~ and D.d,: 

Ci =40111'112 (1 + 0.1T/T00i)-1 exp(-Tco1/T} 

~ = Araa '(T110•0K)-,r,,... 

·Qd = Acti ,.--CV2 -exp(-1'o/T) [1 + B.uexp(-Ti/T)] 

Inspection of the flgu.res clearly indicates the following apparent errors: 

·1on Coeff. SVValue Comment Page 

Si9 1\ii 4.25e-01 exponent should be -02 33 

'Sill Arad 1.20e-11 exponent should be -10 18 

'Ca11 Arad 6.51e-13 exponent should be -11 20 
Fe15 l\col 1.62e-14 exponent should be -13 6 
Fe16 To 8.16e+05 exponent should be +06 48 

Fe24 T1 1.1?e+06 exponent should be +07 53 

(1) 

(2) 

(3) 

In addition the following are candidates for possible errors, but the evidence is 
weaker on account of ,a weaker trend in the isosequence due to fewer or highly 
scattered data points,, or because the ~nitude of the possible error is 
smaller: 

Ion 'Coeff. SVYalue Connnent Page 

NeB i\i.i 2.52e-01 duplicates Acit for Mgl O; should be ~ 1. 7e-01 32 

NeB 'T1) 1.40e+07 duplicates Tll for Mg10; should be ~1.0e+07 46 
~e9 A.ii 1.44e-01 duplicates~ for Mg11; should be ~1.0e-01 32 
Ne9 1:-o 1.50e+07 duplicates T!l for Mg11; should be ~1.0e+07 46 
Sf3 ±\ii 5.03e-D1 exponent should be -03 34 
Ca9 ~ 4.02e-D1 exponent should be -02 34 

For brevity, we use the charge state notation Fe16 = FeXVI = Fe,..15. 

'Ilb.e coefficients 'Xmd_ and l\,u, and sometimes T1 , show a great deal of scatter 
with Z in the isoelectronic sequences, either because of scatter in the meas
ured atomic parameters or because the functional forms of Eqs. (2) and (3) are 
such that the fit is relativety insensitive 1D the values of these parameters. In 
either case the best-fit values .have a .substantial random component without 



physical 'S~niflcance. This makes lt ii:qpossible t1> con:fidently identify possible 
typographical errors, but.also means 1:h.a.t any such errors present are probably 
inconsequential. 

·Errors in 8V of a r actor of ~.4li2 i.n the values of Arad for all of the single
electron states were acknowledged in a published erratum (Jrp. J. Suppl. 49, 
351, 1962 June); these are unrelated to the errors.considered here. 

'Usin& Eqs. (1) through (3) and the inferred corrections to the coefficients, 
the SV equilibrium calculations were :repeated for lqg10(T0 K) = 6.0 lo 7.0 in 
increments of 0.1, encompassing the temperature range of the solar corona. 
Only the 0 highly probable" errors (the first group listed above) and the pub
lished errata were corrected. Coefficient interpolation was used to obtain the 
charge state distributions of all elements with 6 ~ Z ~ 30; this was done both by 
interpolating the values of the parameters (Ac0 1."icol, etc.) to be substituted into 
Eqs. (1 - :3), and also by substituting the endpoint values of the parameters into 
Eqs. (1 - '3) and interpolating Ci, ar and~ directly. These results are tabulated 
on pages 60 - 70. As was done in SV, each charge state present to more than 
one part in 108 is shown with the negative log10 of its fraction of the total popu
lation of the element. As a check, the calculations were repeated using the SV 

coefficients without correction; this essentially reproduced the results in Table 
3 of SV. 

From the charge state distribution, a mean charge <Q> was calculated for 
each element and temperature. These results appear on pages 71 - 73. This 
procedure was also carried out using the uncorrected SV coefficients; for pur
poses of comparison both sets of results are included here. Since in general 
only a limited range of charge states of an element are major components of 
the total population at any given temperature, the effect of the errors on the 
mean charge is restricted to those ranges of temperature where the affected 
states are significant contributors; at these temperatures the shift in <Q> can 
be substantial. For example, although the <Q> of Fe is not changed appreciably 
at log1o(T) = 6.2 or 1'.0, it is increased lby more than 12 percent (from 14.1 to 
15.9) at log10(T) = 6.-6 when the errors are corrected (see .figure on page 74). Of 

the four coefficient errors noted for Fe, the two responsible for this particular 
shift are Aco1 for Fe15 (Q = 14) and To for Fe16 (Q = 15). These same errors can 
account 'for much of the difference seen :between SV and earlier ionization cal
culations (e.g., Jordan 1969) in the temperature o'f peak abundance of the ioni
zation states of Fe (Table 4 of SV). 
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(). '?8 
0.52 
0 .,:'-') 
0.80 
1.79 
3. '0 
3.21 
6.D6 

Q -log[:NCQ_)/IJ"J 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
I<', 

5.-38 
3.~2 
2.35 
1.33 
@.66 
0.½3 
0.54 
1.19 
2.44 
3.89 
4.34 

Z = 25 

4.£5 
2.63 
1.74 
o.~7 
0.53 
0 .47 
0.70 
1."'.:8 
2.86 
4.44 
5.('2 

Q -log[l'i(Q)/NJ 

3 
4 
5 
6 
7 
B 
9 

10 
11 
12 
13 
1,~ 

6.31 
4.73 
3.20 
1.67 
1.13 
0.62 
0.43 
0.66 
1.17 
2.25 
3.92 
5.69 

Z = 20 

5.% 
4.22 
2.65 
1.23 
0.86 
0.53 
0.49 
0.83 
1.42 
2.59 
4.36 
6.20 

Q -1 OG" [IHQ.) /IT] 

4 
5 
6 
7 
.g 
9 

10 
11 
12 
l :"?-

~.Z'D 
2.29 
l.'07 
0. -~--~ 
0.·SD 
0.71 
l .c,7 
1.81 
2.76 
~-!32 

4.2"0 
2.29 
1.':'7 
().44 

0.(:') 

e.71 
1.':'7 
1 . 2,1 • 
2.76 
4.22 

loj,o (--r) =- '1.0 

.l, : ::.7 
Q -Io~CNCQ)/T:J 

4 
5 
6 
7 
8 
9 

H) 

11 
12 
13 

5.01 
3.67 
1.54 
0.67 
0.26 
0.82 
1.32 
2.07 
3.21 
4.70 

Z = 28 

5.86 
3.55 
1.46 
0.61 
0.27 
0.87 
1.44 
2.28 
3.44 
4.94 

Q -log[N(Q)/NJ 

5 5.03 
6 3.17 
7 0.90 
8 0.40 
9 0.37 

10 1 .40 
11 '2.43 
12 3.75 
13 5.34 

Z = 29 

5.03 
3.17 
0.90 
0.40 
0.37 
1.40 
2.43 
3.75 
5.34 

Q -Iog[~(Q)/~J 

!5 
6 
7 
s 
9 

IO 
11 
12 
13 

5. ?'ZI 
4. '::'6 
2.75 
0. 4'3 
0.34 
0.84 
2.~-4 
3.8-8 
5.77 

Z = 30 

6.34 
4 .:?,7 
2.95 
0.;'.'0 
0.36 
0.63 
2.09 
3.58 
5.38 

Q -log[-:'f(Q)/ITJ 

6 
7 
s 
S' 

l '.'.:' 
11 
12 
l '.?-

4.17 
3 .17 
2,~9 
0. 15 
0.:.::8 
1. 75 
3.-S2 
5-~3 

5.22 
3.f:-5 
2.c:-s 
0.::5 
(I .c,7 
1. f4 
2.?4 
~~ -~9 

~ 
0 



Z = 0 
Q -los[ITCQJ/TTJ 

r, 
-:"_~ 

,!_~.' 

!3 
6 

Z = 7 

~.,0-g 
1.'?9 
Q.8& 
0 _:31 

~.09 
1 . ('9 
f"I r,,-· 
•;j • ~.:: '{ 

G.81 

Q -102" er~ rn.) /ITJ 

<J 3.C'l 3.t1 
-c:,_26 0. ;:::0 

6 0.38 0.38 
7 1.47 1.47 

Z = 8 
Q -log[N(Q)/NJ 

4 5 .. 09 5.@9 
5 2.53 2.53 
6 12}.03 O.C3 
7 1.17 1.17 
8 3.~5 3.45 

Z - C, 
- ✓ 

Q. -log[N(Q.)/rIJ 

5 4.32 4.29 
0 2.26 2.26 
7 (L(?O o.co 
8 2.23 2.83 
9 5.7<(:1 5.91 

Z = 10 
Q. -log[N(Q.)/N] 

5 4. 1'&2 4.62 
6 :J.22 3.22 
7 1.72 1.72 
8 0. Gl 0.01 
9 3.59 3.59 

Z = 11 
Q. -1 og LrHQ.)/NJ 

5 
6 
7 
8 
9 

10 

4.47 
3.14 
2.22 
1.29 
0.03 
4.91 

4.35 
3.67 
2.17 
1.17 
0.03 
5.02 

Z = 12 
Q -Iog[N(Q.)/NJ 

5 3.86 3.86 
6 2/'.!3 2.48 
7 1.59 1.59 
8 1.21 1.21 
9 0.71 0.,1 

10 0.15 0.15 

Z = 13 
Q -log[IHQ.)/l''fl 

4 5.70 5.5'7 
5 3. ITi5 3.46 
6 1.~4 l .ftl 
7 1.€0 0 .'"?6 
8 0.57 O.f'.4 
9 0.67 0.07 

10 ~.70 0.72 
u 0'.,68 0.73 

z = !~~ 
Q -1,:,g rn (Q.) /ITJ 

4 5.86 5.86 
5 3.28 3.28 
r 
l:) 1 .. ,S-4 1.S4 
''l 0.85 O.fi5 
8 0 AO 0.40 
9 0.-06 0.4,6 

10 1.11 1.H 
11 l .70 1.70 
12 2.28 2.28 

Z = 15 
Q -log[N(Q.)/NJ 

5 3.92 3.8'6 
6 2.01 1.93 
7 0.95 0.91 
8 0.38 0.37 
9 0.45 0.47 

10 1.01 1.06 
11 2.13 2. 19 
12 3.21 3.29 
13 4.32 4.4,3 

Z = 16 
Q -lo:::mW.)/EJ 

5 4.78 4.78 
6 2.-:}2 2.32 
7 1.04 1.(114 
8 0.45 0.4,5 
g 0.36 0.36 

l'a> 1.00 1.CO 
11 2.13 2.13 
12 3.75 3.75 
13 5.2-7 5.37 

Z = 17 
Q. -logrnW.)/NJ 

5 5.59 5.52 
6 3.52 3.47 
7 1.27 1.22 
8 0.48 0.46 
9 0.37 0.38 

10 0.76 0.f.0' 
11 l. 26 1. 02 
1~ 3ft,~9 3.~8 
1a. 5 .. 63 5.75 

z = 18 
Q -1 og []'i(Q) /c~] 

b' 5.(0 5.4.-0 
6 4.16 4.16 

Z = 23 
{I_ -1 fl'g [J'HQ) /rJ 

109,0 (T)= ~~1 
7 2.56 2.56 
.g 0.G4 0. 54, 
9 0.30 0.30 

1 €' 0."?3 0.73 
11 1.66 1.66 
12 3.27 3.27 
13 5.45 5 .<:5 

4 7.% 5.?7 
5 5.17 4.35 
6 3.c,3 2.B6 
't 2 .t~7 1.73 
3 I . 11 0.?3 
9 0.53 o.~5 

10 O.·H 0.44 

Z = 27 
Q - J .:,g [~ (Q.) /ITJ 

5 4.5{; 4.39 
6 2.20 2.07 
7 1.f8 0.% 

Z ::: 19 
Q. -10~ [!,_(_Q.) (IO 

11 (). £,6 1.01 
12' 1 .57 1.B2 
l :c. 1.19 1.,:;1 

8 0.41 ().86 

9 0.65 0.(·6 
10 0.73 0.£2 

5 4.93 4.87 
14 3.53 4.10 1 l 1.f::3 1.23 

12 1.t-9 1. 91 
6 3.51 3.46 
7 2.64 2.61 
8 1.90 1.-'28 

Z = 24 
Q. -log[N(Q.)/NJ 

13 2.67 2.?0 
14 4.~6 4.31 

9 0.22 0.21 
1 ~:) c.~6 (l.~8 
11 1.39 1.43 
12 2.!:;3 2.90 
13 4.95 5.05 

5 4.88 3.94 
6 3.51 2.E2 
7 2.rn 1.75 
3 1 .21 O.S9 
9 0.03 0.56 

z. =- .. ~_8 __ . 
Q. -log[l"i(Q.)/i"] 

5 5.99 5.99 
6 3_39 3.89 

Z = 20 
Q. -I og L'.'Hl;l_)/N] 

1C e.39 0.40 
11 0.62 0.75 
12 I .42 1.66 

7 1 .36 1.86 
8 0.58 0.08 
9 0.26 0.26 

5 4.27 4.27 
6 2.,30 2.8~ 
7 1.75 1.75 
8 1.29 1.29 
9 1. ,:,3 1.43 

13 c,. I2 0.12 

13 2.37 2.70 
14 ? ,,,_ 2.78 - •• J, 

15 ,:;_34 5.?8 

Z =_25 
Q -log[:"r(Q)/ITJ 

10 0.?5 0.95 
11 1.52 1 .G2 
12 2.85 2.35 
13 3.41 3 .~',1 

6""-14 4.S8 4.c-8 

Z = 29 
11 0.89 0 .69 
12 2.37 2.:3'7 
13 4.39 4.39 

4 6.23 5.63 
5 4.5') 3.86 
6 2.75 2.21 

Q. -log[l''f(Q.)/l'TJ 

6 4.94 5.27 

Z = 21 
Q -log[l'T(Q.)/i'TJ 

7 1.SS 1.61 
8 1. 15 0.94 
9 0.62 0.56 

7 3.35 3.;39 
8 0.71 0.85 
9 0.33 O.<',O 

5 4.63 4.33 
6 3.02 2.80 
7 1.83 1.67 
8 1 .(J? 0.96 
9 "Jl.89 0.34 

10 1.20 1.21 

10 0.46 o.~9 
11 0.58 0.67 
12 1.19 1.36 
13 2.38 2.62 
14 3.59 3.89 
15 4.02 4.38 

1 {' 0.51 0.37 
11 1 .66 1.44 
12 . 2.72 2.43 
13 4.11 3.67 
14 5.'50 5.12 

Z = 30 
11 0.17 0.20 
12 1.42 1.58 
13 3.39 3.66 

Z = 26 
Q. -I og [N(Q)/N] 

Q -lo;;[N(Q.)/1';] 

6 5.31 6.32 
14 5.90 6.31 4 5.35 5.35 7 4.0~ 4.70 

Z = 22 
Q. -log[N(Q.)/N] 

5 3.24 3.24 
6 1.80 1.80 
7 0.92 0.92 

B 3.09 3.43 
9 0.3121 0.49 

10 0.36 0.37 

5 4.90 4.32 
6 3.21 2.81 
7 1.91 1.04 
s 1.02 0 .f',3 
9 0.56 0.48 

10 0.69 0.70 
11 1.19 1.29 
12 0.47 0.62 

8 0.83 0.83 
9 0.58 0.58 

10 0.57 0.57 
11 0.37 0.87 
12 l.!3B 1.38 
13 2.<',2 2.~2 
l ,~, 4.~'2 4.C2 
15 5.-52 5.52 

11 1.18 0.-63 
12 2.71 2.09 
13 4. 18 3.48 
14 6-0~ 5. 15 

13 2.24 2.60 
14 4.72 5.30 



z = 7_J_1 

Q -1 og: [l'T (Q) /ITJ 

\og'° (T} = Co.2 z = {, 
,Q_ - log [l'J,( Q) /NJ Z = 13 6 5.21 5.21 Z = 23 

Q - 1 og- nr (Q_) /i'T] 7 8~~4 3.34 Q -1 og[?l"(Q)/I':J 

3 4.69 4.69 8 1.18 1.18 Z = 27 
4 1. 70 1.70 5 5 .45 5.3-5 9 0.<1:,3 0.48 5 6.84 5.% Q -l0g[l'f(Q)/I'TJ 

5 0.68 0.68 6 3.54 3 -~~·6 10 0.2-9 0.39 ~ ~ c- 4.~2 .. :._,'.} 

6 0. 11 O.H 7 2.27 2.21 11 C.75 0.75 7 3.23 2 .e1 5 5.81 5.52 
8 1.<:c6 1 • L',2 1~ 1.74 1.74 p, 1.S9 1.71 0 3.23 2.?6 

Z = 7 9 1. H· 1.H 13 3.23 3.23 9 1.11 ').{11 7 1.57 1 .<:3 
Q -1 O[;" [THQ) /IT] 10t C' 0 (,,3 0.07 14 5. rn 5. 18 1r, 0.041 O . .f5 8 0.?6 0.78 ~· 

11 0.17 0.18 11 '}.74 0.73 9 0.92 0. f:'.1) 

4 3.2B 3.28 Z = 19 12 1.D4 1.!2 10 0.63 0. (:') 
5 0.5,8 0.58, Z = H, Q -1 og m w.) /]'TJ 1:3 0.,~o C>.=52 11 0.'54 0.(3 
6 0.27 0.27 Q - JO[;" [l';(Q) /J'T] 14 1.?2 2.23 12 0.76 O.?lJ 
7 0,.,s9 0.69 ,& 4 .. 60 4.55 15 4 .. 12,9 4. (:1) l '.? 1 . :3,;y 1 .L:4 

5 4.77 4.77 7 3.47 3."/:3· 14 2.21 2. ~6 
z = e, 6 !:) .. 0:3 3.'I;3 8 2 .. ':~2 2 . .10 - • Z = 24 15 3.09 3.£,4 
Q. -loc;nT(Q.)/ITJ ~· 1 .72 1.72 -l,c,~[1'1'(Q)/YJ 1'5 4.f,3 ' 9 0. 5"9 0.f:7 Q 5 .c,1 

8 0' .. <;;'0 0. S"'[) 10 0.31 e, .:Jt 17 5. ::::s 5.77 
4., 5 .':',3 5.~3 9 e.~3 0.-5'.3 1l (). 6D 0.68 ,:=; 6.~4 5.<'6 
5 2. ,C-{J 2.00 lC'. 0.6,9 0.(,9 12 1.C:6 1. 51 E 4.8,13 ~ .. 15 Z = 28 
6 0. 12 0.12 11 e.74 0.74 1 '.3 2~87 2.S4 7 3.:2.-8 2.79 Q - 1 og [~(Q) /T;J 
'7, C .tS2 0.02 12 0.75 (). 'i-5 1 '1 4.B:2 4.?1) 8 2.?3 1.75 
P, Z.D-7 2.07 9 1. 14 0.99 (,, 4.73 4.73 

z = tf I Z = 2C 
.. ,,, 0.57 0.C,9 7 1.95 1.05 __ ,.__, 

Z = 9 ' ~ f'l'HQ\/1'"1 ' 1 .n .. 43 (' . .c~5 8 C.91 D. 0 1 ('_ -1 0dl"(Q)/l'~J 
Q. -1 og m (Q) /]'T] 

r 

12 0.85 0.95 C' 0. :2-3 0.:::3 
5 5.33 5.27 5 5 .. 72 5.72 13 1.35 1.f3 1 {' 0.:·o 0.70 

5 4.79 4.f'.'(} 6 3.13 3.04 I 6 1,.":;'21 4. ('() 14 1.0:3 1 . ::.5 J 1 ".!:-7 f:. G7 

6 2.43 2.47 ' 1. ',3 1.67 7 2 .. 68 2.08 15 3.f'8 ~L"19 
r 

12 I .27 1.27 
7 0.02 0.02 8 0.78 0.75 8 1.93 1.93 16 5.79 6.38 I 13 1.88 1 .c-0 
8 1.37 1.44 9 0.42 0.&,2 9 1 .74 1.7.4 1..:1, 2.-85 2.85 

'"'" 9 3.82 3.98 10 0.50 0.52 10 0.26 0.26 Z = 25 g 4.09 4.09 t,.) 
11 1.0'8 1.10 11 0.,.~4 0. 6,4 Q -1 og [",(Q)/1'] If. 5.93 5.93 

Z = 10 12 1.55 1.5'8 12 1.26 1.26 
Q. -logUi(Q.)/NJ 13 2.03 2.08 13, 2.f6 2.f.6 5 6.M 5.37 Z = 29 

14 4 .. 1s:4 4.44 6 4.!.;8 3.~o Q -I og [!'f(Q.)/J'iJ 

5 5.56 5.56 Z = 16 7 3. 10 2Ji7 
6 3.87 3.87 Q. -logrN(Q.)/I'TJ Z = 21 8 1.97 1.71 6 ;5.87 6.24 
7 2.03 2.ff::1'3 Q. -log[l'HQ)/f'TJ 

9- 1.15 1.('2 7 4.03 4.31 
8 0.01 0.01 6 3.50 3.50 10 0.64 OJiO 8 1.ll 1.~1 
9 2.-":8 2J8 7 1.87 1.87 5 6.25 5.?8 _ 11 0.41 0 ."'.':1 9 OA3 0.57 

8 O.B8 0.f,8 ,& 4.·~0 4 .19 12 0.62 O.f,9 10 0.83 0.27 

z = 11 9 ,' o.:35 (L!.1'5 7 2.C;'4 2.78 13 1 .38 1.50 11 1.15 0.98 
Q -J og:[I'i'(Q.)/]'!J 1 12) 0.50 (}.~(:) 13 l . .f,9 1.78 14 2. 1() 2.28 12 1.81 1.52 

11 1.08 1.C'8 9 1. ~-1 1.84 15 2 ~ 15 2.'.35 13 2.75 2.29 
5 5.el 5.71 12 2.(':9 2 .1J'9 10 1 .t,6 1.34 16 4.78 5.11 14 3.76 3.24 
,5 4. 19 4.14 13 3 "'"" 3.f'O II 0 .15 0.13 15 -5. 18 4.63 
7 2.95 2.01 14 4l 001 3.?9 12 0 .. 7~ O.f',3 Z = 26 .. ..JJ. ,·:;:, 

3 1.!34 1.52 13 1. '07 2.16 Q : -lof;[N(Q.)/TTJ Z = 3(' 
9 0 .':H O.C-1 z = 17 JA 3~E9 !Ll'B Q. -lc-g[!'f(Q.)/I'f] 

1 ~, 3 .. 57 3.65 Q -lo0 [r:'(Q)/I~J 5 4.61 4. 61 

Z = 22 6 2.915 2.?6 7 4.86 5.61 
Z = 12 6 4.-60 4 . .;35 Q • -log:[rT(Q)/r"J 7 1.84 1.c4 8 3.57 4.07 
Q -Iog[IHQ)/]'TJ 

~ 2.21 2.16 8 1. 5-0 1.;;'0 9 0.55 0.84 f, 

8 1 .03 1.00 6 4 .. G9 4.27 9· 0.94 0.'?4 1 f- '}.27 0.40 
!J 5.05 5.65 9 0 L!,'7 0.4·6 t 3. 13 2.f',3 1'.:l 0.(:0 o.rn 11 {).76 0.88 
(j 3.96 3.96 10 (L !37 0.38 3 1. 96 1.72 11 () ::;•:;, 0.;53 12 2.-:.:'') 1.44 . ·~ .... 
? 2.74 2.74 11 0.01 O.S4 9 1.19 1.(4 12 '). -6!5 0.(:5 1., 3. C-6 2.35 ·-· 
8 LS'7 1. 97 10 1.?2 1.?7 10 V c.o. 1:3 1 .24 1 .:::4 1-1, 4. :,,:'.) 3 . .<1,9 r. . , , 0.91 
9 1 .04 1 .04 13 3 .. ::.e 3.-<;6 11 1 . 1 '9 1.11 1~ 2 .~7 2.::-'7 g 5 .. -39 <!,.77 

1 ·2· o .. ~5 C.f.5 1A 4.74 4.f-4 12 0.17 0 .19 13 3 .. :J4 3.34 
11 4.'35 4./25 13 1.29 1 -~·9 10 !3.78 3.78 

1<', 2.Ei'~ 3.25 
15 5.1\;6 5.59 



Z = E 
Q -log[NCQ)/NJ 

~, 

4 
-5 
'6 

Z = 7 

- ryry :J> .. _ • .,_, 

2 ~ !?-2 
LC5 
0. ~--~ 

5.33 
2.32 
1.1?'5 
O.C4 

Q -log[TTCQJ/TIJ 

~ 
5 
6 
7 

Z = 8 

3.75 
1.06 
e. ".'1 
0.28 

3.75 
1.06 
0.01 
1).28, 

Q -log[NCQJ/ITJ 

4 
5 
6 
7 
g 

Z = 9 

-5 ~ 86 
? --o _ .. i:'u 

0.33 
0.35 
1. 1.0 

5 .136 
2.7.·8 
0 .!?·3 
0.35 
1.10 

0. -lo;;Lc"rn..)/l'TJ 

,... 
·"' \5.17 5. ~1 
6 2.f,1r 2,.(,0 
,.,. 

f' ":'':' 0.C'8 
8 0,75 0.79 
9 2.37 2.,n 

Z = 1/J 
Q -log[N(Q)/NJ 

6 4.42 4.42 
7 2.27 2.27 
8 0.01 0.(Jll 
() 1.59 1.59 

l!J 4.21 4.21 

z = :!.1 
(,'I_ -log[N(Q)/i'TJ 

G 5.11 5.07 
7 3.57 3.53 
,8 1.82 1.81 
9 0.01 0.01 

10 2.49 2.56 

Z == 12 
Q. -logLl'HQ)/l'TJ 

(, 

7 
5.31 
3.'78 

~ . 
•• . 

. ·, 

5.31 
3.78 

\J' 

los10 (T)-= ~;~ 
Z = 13 
~- -IogENCQ.)/NJ 

6 
7 
8 
9 

10 
11 
12 

z = 
0, 

f, 

7 
B 
9, 

rn 
11 
12 
13 

5.27 
3.69 
2.55 
1.65 
Gl.'98 
0.r'J'6 
4.00 

14. 

5.20 
3.05 
2.51 
1.B2 
0.% 
0.06 
4.68 

-logEN(Q)/NJ 

4.82 4.82 
3.22 3.22 
2.017 2.07 
1.33 1.33 
1.% 1.1[16 
0.65 0.65 
0.20 0.20 
5.90 5.90 

Z = 15 
Q -log·[]\T(Q)/EJ 

6 4.66 4.57 
7 2.06 2.90 
8 1.08 1.{>4 

9 (L S'5 0.'93 
1D 0.51 0.'62 
11 0.73 0.73 
l:? ':. "·8 0.08 
13 0.64 0.65 

z = 16 
Q. -log[N(Q.)/NJ 

6 4.91 4.91 
7 2.97 2.97 
8 1. 63 1.63 
9 0.72 0.72 

10 0.1:5 OA5 
11 0.5(5 0.55 
12 1.04 1.04 
13 1.37 1.37 
M• l .77 1.77 

Z = 17 
Q -IogEN(Q.)/NJ 

6 5. ?'2 5.87 
7 3. ,:-s, 3.34 
8 1.87 1.8-3 
9 0.93 o.so 

10 o.~(1
~ 0.39 

1 1 is~ ✓-" .. '7 D. '!·-'3 
(1 1--..":. 

1 

z = 13 
Q -logEIT(Q.)/J',J 

7 4. 41 4.41 
8 2. 11 2. 11 
9 1.02 1.02 

10 0.50 0.50 
11 0.38 0.38 
12 ".J.84 0.84 
13 1. 75 1.75 
H, 3.07 3.(17 
15 4.20 4.20 
16 5.-<;,7 5.47 

z = 19 
Q -log[l'HQ.)/f!J 

6 5.93 5.87 
7 4.55 4.51 
8 3.23 3.19 
9 1.25 1.22 

Ht e.54 0. 52 
11 ll).<co 0.':':0 
12 '5'.66 0.(,8 
13 1 . ,:;;9 1.53 
1~ 2. 7,,8 2.82 
1 !3 4.C7 4.55 

Z = 20 
Q -log-[:r.'l(Q)/J''i"J 

6 5.86 5.36 
7 3.78 3.",8 
-8 2.77 2.77 
Q ·2.?8. .?.':'6 

ro 0.65 0.65 
1 I 0.33 0.83 
12 0.61 0.61 
13 ! .39 1.30 
14 2.53 2.53 
15 4.22 4.22 

Z = 21 
Q. -1 og []'HQ)/l'~J 

6 5.87 5.66 
7 4.17 4.C'O 
6 2.-84 2.72 
9 2.-'.:•8 1.09 

1() 1.71 1.67 
11 0.34 0.30 
12 0.39 0.42 
13 1.@2 1.13 
1 t1, 2.('8 2.27 
15 3.69 3.07 
10 5.76 6.10 

Z = 22 
iQ. -1 og: Ll'7 (Q.) /I~J 

12 0. 19 0 .16 
1.3 0.62 0.72 
1<· 1.E4 1.£8 
15 3.10 3.~6 
H· 5.11 5.E2 

Z = 23 
Q. -l 0;:;-[]'ir(Q)/f'TJ 

'O 
7 
8 
9 

1: 
11. 
12 
13 
14 
1 re.· 

10 

-6.f-0 
4.74 
3 .. 24 
2 .. 1?? 
1. 3D 

:~1 .:0a 
• 1 .!)1 

'0.18 
1 -~3 
2. ~:-6 
4.34 

z = '7tt 

~.96 
4 ')O 
~ • <t.,.: V 

2.S3 
I .E'-4 
1. 15 

"Lt'10 
1. f 1 
0 .19 
1.19 
2.78 
4.82 

Q. -loz[1'(Q.)/rJ 

6 '6.51} 5.PO 
( 4.74 <1,.20 
,:3 3~~4 2.89 
.,._ 2.'16 1.83 

1-:; 1. 19 1 .·':'3 
1l ':>.73 0.-&4 
12 '.':'.3'.) 0.78 
l ,_:; 

..,_-:_.· -:;, . '?1 0.% 
•• c... r. /3 

15 1 .66 1.88 
16 3.Zi5 3.91 
17 5.89 6.39 

Z = 25 
Q -logEN(Q.)/[';'J 

6 5.66 5.('14 ... 4.47 4.01 
8 3 .. ~8 2.78 
9 1. 98 1.81 

10 1.17 1.07 
11 0.61 0.56 
12: 0.47 0.47 
13 0.85 0.89 
H.• 1 . 16 1.25 
15 0.92 1.02 
Hi 2.71 2.91 
17 5.09 5.39 

Z = 26 
Q -IogL1HQ.)/IT] 

6 4~. ~-2 & - ,::'.1 ~ 

~-

l :.5 1 <:'P 
.l. _1...J 

10 1.97 
17 4.31 

Z = 27 

l '·p • ~u 

1. f)7 

<L'.31 

Q -l0gE1'f(Q)/f;'J 

6 
7 
B 
~· 

IC 
11 
12 
I:3 
14 

·•1:5 
16 
1-
- ' 1-3 

4.72 
3 .14 
2. 0'..l 
I. 69 
l.~7 
0.63 
0.-'!8 
'•}.E-3 
1. 12 
2 .14 
2.78 
3 .13 
5.83 

Z = 28 

4 .. 35 
2.77 
1. {·9 
1 . "'5 
o.~3 
0.(:,2 
.0:="2 
·o .·t,s 
1.17 
2.20 
2.E7 
3.23 
5.'?9 

Q -log[~CQJ/TTJ 

(, 

7 
s 
~ 

1 ':." 
11 

14 
1 :3 
16 
17 
18 

5.36 
2.83 
1.:5(, 
0.74 
C'.82 
D. D4 
0. -63 
~ s~ 

1.39 
2. 18 
3.52 
4.34 
4.?7 

Z = 29 

5.86 
2.[5 
1 .56 
{l. :-4 
0 .f',2 
0.(4 
O.f5 
0.86 
1.39 
2.18 
3.:32 
4.~4 
<t c-

_J.: • - ' 

Q -log[~(Q)/FJ 

7 4.79 5.15 
8 1.61 1.0D 
S' 0.66 0.99 

10 0.3D 0.84 
11 A ~09 

.... :,,.J.- 0.73 
12 1.12 0 . .£8 
13 l.67 1.22 
1~ 2.25 1. 73 
15 3.18 2.f5 
16 -"':.28 3.72 
17 5.?7 5.:38 

Z = 3') 
Q. -!og[N{Q.)/ITJ 

-:' ~ -~ 

""'" v) 



Z = 5 9 2 .. -C0 2.18 
lo9 10(T)= <o-4 Z = 27 IQ -1 or; rn (Q) /IT] 1(} 1.27 1.26 Q -1ogff(Q)/fJ 

11 D.r3•- 0.'23 Z = 23 
3 5.% 5.% 12 3.~8 3.4:3 Z = 19 0. -log[l'i(Q.)/i'~J 7 4.75 4.32 4 ?, .. 89 2.69 a -1 og Lif (11) /In 8 3.39 3.C2 !3 l. c}I) l ."'0 Z = 14 7 0 .. ~-7 5. 0 5 9 2.83 2.54 (, C ~ ·z,2 0.02 Q -log[l'HQJ/JiJ ~ !:.- . 9'1 5.86 ;3 4.-S-2 4..32 10 1. 91 1. 73 ' 3 ~--33 -:!, .. !?9 9 8 .. 2·j 2.96 11 1.16 1.11 Z = 7 7 4.2,7 4.2,7 9 2. 2:1 2.17 10 2. 15 1.98 12 0.68 O.E8 Q. -log[N(Q)/nJ 8 3 .. ".1'.:3 3."'3 10 1. 12 1. 11} 1 l 1. ·S~ 1.f3 13 OA9 0.49 

0 2 .. :2,6 2. !~~6 11 0.57 0.56 12 1.24 1.2-0 14 -0 . E'J 0. 61 4 4.'.34 4.34 10 1. 72 1.72 12 0.!38 0.2-9 1:3 0.24 0.20 15 1.23 1.24 5 1. •:,3 1.63 11 0.91 0.9'1 13 o.n 0.73 IL', (L.;."4 O.'i'-2 16 1.43 1.48 6 0.71 ,0. 71 12 1 .. ,C·7 0.1:'7 14 1 ."',5 1."':7 15 1.37 1.C::7 n 1.4:7 1.53 7 0.11 O.H 13 4, .. 3,3 4 .!38 15 2 .. 5~ 2.59 16 2 .. 6·!) 2. S'2 18 3.39 3.46 
16 3 ."'.1,5 3. f-1 17 4.35 "'.', .79 19 5.83 5.91 z = f', Z = 15 1 '=" 4 . .":;5 4.03 

Q -logLI';(Q)/I:J Q -1 og [I';(Q)/I'TJ ·-- Z = 24 Z = 28 
Z = 20 Q -logL!'HQ.)/FJ Q. -fog[l'HQ)/TTJ 5 3.12 3.12 7 "/i.77 4.72 Q -log[:;.'l"(Q)/TT] 

0 0.67 0.07 8 3.:Z.{) 3.17 ,..,. 
6.'.50 5.95 7 4.26 4.26 ' 7 0.32 0.32 9 2.14 2.13 '7 5.14 5.14 3 4.75 4 .'.39 8 2.74 2.74 8 0 "'.A o.rn 10 1.'-'A, 1."".4 .'3 3.-37 3.f7 9 3 .. 82 3.('7 9 l.69 1.69 - ., •- V 

1l 1.15 1.14 9 3.11 3.11 10 2. 18 1.99 10 1.50 l.~O Z = 9 12 0. i~6 0.<05 1{,' r .32 1.:32 11 1 Al 1.29 11 0.99 0.99 Q -log[N(Q}/I'TJ an 
'".:'A l,S, 0.18 1I '?'. :'9 0. G'S\ 12 1. 17 1. lO ',., 0.67 0.67 ', 

.l-~ 14 5.42 5.~8 12 . 0.41 0.41 13 O .. S'3 0.'?3 l :3 0.51 ().51 -:; ~r... ~i. 6:?. 13 @.06' 0.(,0 14 0.20 0.20 1"' ~.':-,7 0.67 6· 2.68 2.75 Z = 16 14 1.28 1.28 • -: :.'. ,-- (' :g9 ._-1.r0_ . - 15 1.~5 l.C'5 7 0.26 0.25 Q -log[N(Q.)/NJ 15 2.35 2.35 16 2.ll 2.83 16 1.96 1.% n 0. "l;} (L<H 16 3.31 3.£-1 17 3.73 4.f6 17 2.32 2.32 
c-, 
9 1.33 1 .2-9 7 4.57 4.57 17 5.13 5.13 1S 5.B9 6.04 18 2.58 2.;:::8 8 2.93 2.93 

19 4.67 4.P.7 z = 10 9 1.69 1.69 Z = 21 Z = 25 °' Q -log[lHQ)/FJ 10 1.0'5 1.05 Q. -IogUHQ)/NJ Q. -1 ogUf(Q)/iTJ Z = 29 ~ 11 1£1.74 0.74 
Q -fog[l'HQ.)/!'J 6 4.86 4.86 12 0.79 0.79 7 5.!56 5.38 7 6.21 5.72 

7 2.·H 2 .c',4 13 0.62 0.62 3 3. 99 3.85 8 4.56 4.24 7 5 .. 73 6.32 B 0.06 o.~6 14 0.52 (}.52 () 2.97 2.86 9 3.21 3.()1 8 2.31 2.83 9 0. 9'1 0.91 10 2.31 2.24 10 2.12 1.99 9 l . l 1 I.58 10 2.7() 2.70 Z = 17 11 0.78 0.71 11 1.28 1.18 10 0.5D 0.78 Q. -1 og[NCQ_)/NJ 12 0.38 (L'.36 12 0.81 0.76 11 0.75 O.c-8 Z = 11 13 0.51 0.55 13 0.86 0.84 12 0.71 0.68 Q. -log[]".(Q,)/I'i"J 7 4.,2,4 4.79 14 1.03 1. 13 14 0.8{) 0.82 13 0.91 0.65 8 3.01 2.07 15 2.04 2.21 15 0.34 0.37 14 1. 11 0.77 6 5 .,'37 5.E,4 9 1.73 1.70 16 3.45 3.65 16 1 .46 1.56 15 1.63 1.26 7 4.'.:'6 4.03 10 0.83 0.81 17 5.21 5 . .!:8 17 3. 10 3.27 16 2.29 1.90 8 2.@1 2. f:{) 11 O.G0 0.49 18 5. 15 5.39 17 3.52 3.10 9 0. 'Z'l <l? .01 12 0.51, 0.55 Z = 22 18 4.D6 3.58 1@ 1.64 1. E9 13 o.q-5 0.% Q -1 og [N(Q)/rJ Z = 26 19 4.58 4.C'8 11 ~1 .. 22 "L::t3 14, 1. 11 1.14 (1 -log[l'T(Q.)/ITJ 
15 1.38 1 .4,2 7 'J .01 5.71 Z = 3(1 Z = 12 B ~-.32 4.08 7 4.69 4.69 Q -1 og UT(Q.)/ITJ Q -1 og [l'HQ)/FJ z = 18 9 3.01 2. 132 8 3.92 3. <;'2 
Q. -Iog[N(Q)/NJ 1 '21' 2.23 2. IO 9 2.80 2.80 8 4.87 5.65 7 4.65 4.65 11 1. 7{1 1.'63 rn 1.?0 1.;;'0 9 1.29 1.89 8 3.:2:3 3.2:3 7 5.74 5.74 12 o.~s 0.36 11 1.18 1.18 • 10 0.43 0.91 9 1. 59 l.!39 8 3.29 3.29 13 0.36 o.~9 12 0.65 0.65 11 0.36 0.36 rn 0.01 0. Cl 1 g, 1.87 1.87 14 0.-24 o.·% 13 0.51 O.=H 12 1.04 0.75 11 2.52 2.!T2 H) e.?s 0.18 J ;j: I. 70 1.92 1-0 0.66 0.86 13 1.44 0.86 11 0.44 0.44 16 3.07 3.40 15 1 .co 1.00 14 2.14 1.12 Z = 13 1 . .., 0.-<',5 0.1,5 17 <;1-.-22 5.:<'2 16 O.E4 0.84 15 2.70 1.52 

.. 
Q, -Ior;[J"(Q)/I'TJ 13 1!7!.B7 O.B7 17 2-41 2.41 16 3.59 2.36 1 "', l. 65 1.65 JS "'.',. 51 4. 5"1 17 4. 56 3.26 7 4. '.)9 4.?5 1-5 2. rn 2.18 

- --·----------, 18 6.12 4.73 8 3.55 3.51 Hi 2.E,3 2.[,3 
10 t=. 9.s:!. :,;: 9:,:; 



loj;o tr)~ <o.s 
Z = 6 
Q -log[N(Q.)/I'n 

4 3.02 3.42 
5 1.71 1.71 
6 0.01 0.et 

Z = 7 
Q -log[NCQ)/ITJ 

4 
5 
6 ,.,. 

4.97 
2.21 
1.".;4 
0.04 

z = ~ 

4.07 
2.21 
1.(4 
O.f:'4 

Q -l0g[TICQJ/NJ 

5 3.03 3.03 
6 1. 16 1.16 
7 0.51 (}.~1 

,3 0.21 0.::?:1 

Z = 9 
Q . -1 oc;{I"_HU /::TJ _ .. 

6 2.94 3.C'l 
7 0.55 0. ;i'.4 
8 (:.30 0.29 
9 Cl'.66 0.70 

Z = 10 
Q -logU':(Q.)/FJ 

6 5.26 5.?6 
7 2.C-8 2.f8 
8 0. 19 0. 19 
9 0 .. -:}~S (JJ.48 

1 '.JI 1.59 1.59 

Z = 11 
Q -logLITCQ)/ITJ 

7 4.44 4."H 
8 2.12 2.10 
9 0.05 0.1['•5 

10 1.CO 1.~4 
11 2.79 2.f'-7 

Z = 12 
(1 -Iog[N(Q.)/NJ 

7 5.37 5.37 
8 3.67 3.67 
9 1.73 1.73 

1 ':;• 0.02 0.02 
11 1.71 1. 71 
12 ~~ .27 4.27 

z = t8 
IQ, -1 Of: [H(Q) /[T] 

0 
V 4.39 4.36 
9 3 .. c-4~ 3.C2 

10 1 -~-8 1.48 
11 0.02 O.C'2 
12 2.~1 2.<~5 
13 5.71 5.79 

Z = 14 
Q. -logU'HQ.)/l'TJ 

8 4.67 4.67 
9 3.30 3.!.3-0 

10 2.33 2.33 
11. 1.18 1.Jl.8 
12 1}I .€·3 0.1["3 
13 3.22 3.22 

Z = 15 
Q -log[:N(Q)/HJ 

6 4.82 <!<.79 
9 3.16 3.<.!,5 

10 2. ,0,3 2.43 
1J I. 79 1.78 
1 ~: 0.91 0.{;0 
t3 I.J.07 0.07 
1'1· 4.03 4.07 

z = 16 
Q. -log[l'HQ)/NJ 

8 4.77 4.77 
0 3.23 3.23 

l@ 2 .. 26 2.26 
11 1.5'9 1.59 
12: 1.26 1.26 
13 0.66 0.66 
14< 0 .16 0.16 
15 •,J..?8 4.98 

z = Vi' 
Q, -1 og [l'HQ) /NJ 

8 4.73 4.68 
(\ 3. 15 3.11 

10 J .03 1.9'0 
11 1.24 1.22 
12 0.89 0.28 
13 0 .. 2,9 o.es 
1';, @.58 0.58 
15 0.3-9 0 .<!,O 

Z = 18 
ft 

g. 
'1' 

10 
11 
1?.: 
l •) 
·'-" 

fl.: 

rn 
1 ("~ 

-log[N(Q,)/]':] 

4.78 
3 .')7 
1 . i:35 
o. ~0 
0.~e 
O.G7 
0. ?<) 
~.S'O 
; n,.11 

4.78 
3.13•7 
1 . E',5 
0.% 
O.G·8 
o.~7 
l[).?O 
0.011) 
1 /'),,:!, 

Z ::: 1~ 
Q -l,:,,;[''(0)/fl 

r3 
9 

1 ':' 
u 
12 
13 
14 
1 !"i 
lf, 
r-· ( 

r5 .71 
3."13 
r;, <°'0 
·- "' - ~-.1• 

i. 12 
0.!35 
i;:,.c~5 
·~". 71 
1.29 
l.64 
2. l.8 

Z = 2tJ 

5 .. (:-7 
3.-"'.0 
2.1:·0 
1.1D 
0.-':'4 
{).-05 

0.'<1 
1 . 2:2 
1.08 
2.:24 

()_ -Jo~CI'7 (!QVI:J 

8 5.:2~ 
9 ~ ~ 2~, 

10' :2 ::i0 
11 1. 72 
12 0 .1:,5 
1{:, 11) .. <,1. 
1-", 9. •:,2 
15 1. 15 
1,~ ~-~1 

7 
Is 3.74 

Z = 21 

5 .21& 
~i.24 
2.=.=:-e 
1 .'.-72 
◊. ':5 
0 . .:1.1 
C. •:2 
1. lc 5 
?J5 
d. 77 
3.74, 

Q -1 og Ll'HIQ.) /TIJ 

8 5.39 
9 4.13 

10 3 .. 20 
11 1 . '.52 
12 (l>.73 
pj (). ,1.5 

14 o .;::o 
15 1.'32 
16 1 .S5 
17 3,.01 
1 n .-1 ~ ,~3 
l '! 5. <',2 

Z = 22 

5.24 
3.?9 
3. rn 
1 •".'2 
O.E-8 
0.-"4 
0.54 
cr9 
1.% 
3.17 
'1.28 
5.f-7 

•~ -lo.-::;-[N(Q.)/ITJ 

s 
') 

1:: . 
L 
12 
1" -C:• 

1"1 
15 
16 
17 
rn 
19 

z = 
Q 

8 
C) 

5.76 
"':. 19 
8. 16 
2.2-5 
0 .. r?2 
('."'A 
0. ~:6 
c.e-3 
1. ,j6 
2 .~.1 
{~ .2.5 
!:i.69 

;L49 
3. ~·9 
3.'.'0 
2.24 
o.,e1 
0.<.:,1 
0.5'(} 
O.S'4 
1 .24 
3.C4 
4.56 
6.•:.:7 

:2'3 
-lo;::-L1'HQ)/l'~J 

6. l3 
I'~ .(.17 

5.-82 
4.21 

1-'.1 
11 
12 
13 
14 
15 
1-& 
17 
18 
F· 

z = 
Q 

9 
10 
1 1 
12 
13 
1,-,<, 

l" 
H 
] ? 
13 
.., ·?: 

3. 16 
2.2-s 
1. GS 
0.::::2 
'21.37" 
'.: .71 
1 . .::''.) 
2.!56 
0.~4 
5.79 

2.97 
2.23 
1.-01 
0.".'4 
0.88 
◊.PD 
!.;:"B 
2.!:'·2 
4.'..?5 
6.20 

2~ 
-Iog-[l'l'(Q)/i'TJ 

4.7') 
3.31 
2.27 
1. 75 
1. 19 
~.2J 
').<9 
1.17 
2 ~:~0 
3.71 
5.Z3 

4.C:,5 
3. 11 
2.13 
1.65 
1. 16 
f) ~,-. 
V • c: 'O 

0.::3 
1.?9 
2.01 
0.f".} 
~. ,r·J 

Z = 25 
Q -logCN(Q)/NJ 

8 6.31 5.<J-9 
9 4.73 4.51 

10 3.38 3.23 
11 2.26 2. 15 
12 1.51 1.44 
13 1 .25 1.21 
14 0.36 0.86 
15 0.23 0.22 
16 0.79 O.E4 
17 1.83 1.94 
18 3.23 3.39 
19 5.11 5.33 

Z = 26 
Q, -1 og [N(Q)/N] 

8 5.67 5.67 
0. 4.30 <L30 

1 ') 3.15 3.15 
11 2. 16 2.16 
12 1 .34 1.34 
13 0.-59 0.89 
14 '0.92 0.92 
15 0.71 0.71 
lf. 0.35 0.35 
17 1.31 1.31 
1B 2.74 2.74 
10 ~.!33 <!<.53 

Z = 27 
(:!, 

2, 
s, 

1 ,:, 
1I 

-1 o,; LNW.J/ITJ 

;: . 18 
~ .. 3~0 
3.2~ 
2.10 

4.77 
4. -~6 
2. 0 8 
2.f·S 

1 '2 
1 "' ~-
14 
15 
16 
17. 
18 
19 
2-3 

1.38 
0.67 
0 ~ f::S 
C'. 93 
0.75 
0.~3 
1.79 
3. 51) 
-5. 58 

Z = 28 

1.35 
0.£4 
O.f3 
(). oi 
0.78 
'.). ;'"8 
1.f-3 
3. :"6 
5.t-4 

Q -log[1'1"(Q)/:'"TJ 

B 4.39 4.39 
9 3.12 3 .12 

1D 2.68 2.-68 
11 1.83 1.-f8 
15.: 1 .25 1 . 2-5 
1 •Cl 

•J' 0.77 fl --,-
'l, ... t. t, 

1~ 0.-:58 (l.f8 
1:5 ').{-') 0.eJ 
1 (; 1. 14 l .14 
17 l.C9 1. -C--9 
1 ;~, l.'::'7 1.C7 
1 -- ?.f'-2 2. r"'2 
2-0 4.~ 4:•. (-4 

Z = 29 
Q -Iog[~(Q)/71 

8 3.49 4.32 
9 2.<.'5 2.83 

10 I .2.0 1.80 
11 1.20 1.E3 
12 0.86 1. 11 
13 t".75 0.75 
14 0.61 {).""2 
15 0.75 0. <:,4 
IE 1.03 {\.co 
17 1 .85 1.f9 
18 1. 96 1 .. 74 
1'9 2. 15 1.01 
2') 4.~4 3.77 

z = ?--9 
Q -1 og [l'i(Q) /::-;-J 

8 5.-66 6.90 
9 1.83 2.B9 

1 ') 0. 7D 1.€>6 
11 D. 2-8 O.c-8 
12 0.81 0.98 
13 0.02 0.74 
1 "'· 1.30 O.t-4 
15 1.52 0.E7 
1 :s 2.00 1.10 
17 2.55 1.59 
1-3 3.f3 2.-64 
19 3.9-S 2.B0 
2~1 4. <1,-() 3.18 
21 ~.-07 5.35 

G
U\ 



= SA 

Z = 19 13 1.C5 0.95 tog,0 (T}= ,.lo 
,, .!.!.V 

Q -1 og [i'T(Q)/j'i] 
Q. -1 og [N(Q)/NJ I( 0.52 0.48 

15 0.45 0.47 16 O.E7 O.E8 8 r=;: no 5.t!J'7 
5. 10 5.05 16 0.69 0.77 17 D.28 0.28 

'U'• ..J.., 

9 z = (: 9 3.~6 3.45 
10 3.,H 3.36 17 1.36 1.49 18 0.97 0.99 Q -log[N(Q)/I;J u::, 1.62 1.61 
11 2. l 9 2.15 15 2.29 2.<!,6 19 2.C,9 2.12 11 0 .. 1:2 o.e2 
12 1.2B l .2'5 19 3.45 3.70 2'.! 3.54 3.57 "· 3. S''.) 3.9() 12 L-S5 1.08 
1 '.J tL fil 0.79 2'.l 4.65 4.96 21 5.42 5.a,& 

-
1.-, "'.,. '2'8 4.14 

0.03 5 I /JO J. .S'9 .:, 
M 0.65 

6 0.'ZD (). t'J 
15 0.79 0.80 Z = 24 Z = 28 Z = 14 
16 @.66 0.08 Q -log-EN(Q.)/IO Q -log[N(Q)/ITJ Z = 7 Q - l o g- [l'H Q) /i'TJ 
17 0.73 0.76 

Cc: -lo5[J'H1}.)/HJ 
9 6.22 5.% 9 5.09 5.09 8 5.74 5.74 

Z = 20 19 4.58 4.37 10 4.42 4.42 a 5.59 5.59 9 ~. 11 4.11 
Q -1 og [[I'" (Q)/I'i°J 11 3.29 3.13. • 11·· 3.34 3.34 

.. 
2.213·· 2.83 5 2.7.5 2.75 J.0 

12 2.50 2.38 12 2.-",3 2.L':3 6 1 .2.5 1.35 11 1 .38 1.38 
9 5.71 5.71 13 1.67 1. ()1 13 l.{,6 1.06 7 G.".:'2 0.0'2 12 ~'-~2 0.02 

10 3.61 3.61 14 (l.60 0.54 14 1.16 1.16 13 2.31 2.31 
11 2.22 2.22 15 0.39 O.S8 15 0.86 0.8t, z = s 14 5.44 5A4 
12 1.31 1.31 16 0.02 O.E7 16 l.05 1.('5 Q -I or, [J'HQ) /Ii;J 
13 0.71 0.71 17 1.17 1.28 17 0.64 0.(,4 Z = 15 
14 (}.52 0.52 18 2.14 2.31 18 0.39 0 .2.9 5 4.23 4.23 Q -1 og [I':CQ.)/]\;J 
1,:;; 0.59 0.59 19 3.39 3.58 19 1 .35 1 .2,5 '6 1.7.1 1.71 
16 1.00 1.00 20 4.83 5.('9 2'.) 2.72 2.72 7 0.79 0.79 g, 4.·&5 4.04 
17 1 .21 1.21 

2l 4.~-1 4. ,t I C'> 0.,f9 O.C9 10 3.32 3.83 
18 1.66 1.f.6 Z = 23 

,_, 
11 2.:JB 2.?7 

Q -l 0g-LN(Q)/i'TJ Z = 29 Z = 9 12 L15 1. 15 
Z = ~1 

Q -102" [IHQ)/I:'J 0.03 0.03 
-

,g_ -1 og Er(Q)/I;J 13 
:, •i:/ ..• _ .. i·J ,:,~ [N-(.Q:)/I'~J t . , t! ~ 75 4. r;o 11· 2.96 3.f'0 

11 s.:-:::-9 3.27 3 5.37 6.87 I 
.,.. ........ ~ .:~5. ·•-- .3;·1,t....,--

5.57 5.43 12 2.37 2.29 c 
9 3.69 4.f-6 'J 7 0.96 0.% Z = 16 

10 ·4.39 4.29 13 1.24 1.78 10 2.63 3.41 8 0.41 0.39 Q ··log[N(Q)/l'TJ 
11 2.{;5 2.45 14 1. 15 1.13 11 2.~.s 2.?9 9 0.30 9.31 
12 1.44 1.37 15 0.35 (LS2 12 1. ?7 2.18 C' 9 4 .. 79 4.79 
13 0.79 0.75 16 0.46 0.48 1 :3 1.36 1-_;,;1 ~ Z = 10 10 3.52 3.52 
14 0.46 0.45 17 1.~H 1.C7 14 0.92 0.?8 Q -1 og[N(Q,)/l':J 11 2.53 2.53 
15 0.55 0.56 18 1.!38 1.08 15 0.72 0.76 12 1.88 1.88 
16 0.89 0.<?3 19 3.18 3.!31 16 'J. 155 O.E8 6 5.70 5.70 13 0.90 0.90 
17 1.54 1.62 2') 4.74 4.88 17 1. 11 1.10 7 2.79 2.79 14 o.e7 0.07 
18 2.0·6 2. 18 18 ('.35 0.77 8 0.43 0 .<}3 15 3.71 3.71 
10 2.86 3.01 Z = 26 19 0.77 0.68 g, 0.31 0.31 

0. - log EJ'T(Q)/ITJ 20 2.!;0 1.69 11j 0.85 0.85 Z = 17 
Z = 22 21 3.'54 3.:50 Q. -logEN(Q)/NJ 
Q -log[l'T(Q)/NJ 10 4.64 4.64 22 5462 5 .. ·~~4 Z = 11 

11 3.4'0 3.40 Q. -J og[N(Q,)/l'T] 9 5.00 4.% 
9 5.63 5.41 12 2.32 2.32 Z =·30 10 3.49 3.45 

10 4.36 4.18 13 1.59 1.59 Q. -!og[l'HQ)/r'J 7 4.8'3 4.77 11 2.48 2.46 
11 3.28 3.15 14 1 .32 1.32 s 2.23 2.21 12 1.79 1.77 
12 1.70 1.57 15 0.8'3 0.80 9 2.71 4.51 9 0.15 0.14 13 1.42 1.41 
13 0.87 O.BO 1(, 0.26 0.26 10 1 .34 3.-'.:'1 10 0 .. 58 0.09 14 0.70 0.70 
14 0.51 o.~s 17 0.73 0.73 11 0.77 2.03 1! 1.71 1.77 15 0.13 0.13 
15 0.46 0.'08 rn 1.62 1. (,2 12 O.~B 1.86 16 4.06 4.49 
16 0.83 0.90 19 2.83 2.2-3 13 O.Sl 1.31 Z = 12 
17 1 .1,6 1.57 20 4A7 4. 6:7 14 0.91 O.E8 Q. -1 O;T, [N(Q)/f:) Z = 18 
18 2.36 2.G3 1 '.3 O.B-0 O.f8 Q -log[l'HQ)/NJ 
19 3.21 3.·H Z = 27 16 0.93 0.(,5 7 5.99 5.?9 
20 4.36 4.65 (;'_ -1<..>gEN(Q.)/ITJ 17 1.11 0.79 8 <S':. ';3 4.(3 9 4.<Jl 4.91 

18 1.85 1.":'.5 9 1.82 I.B2 10 3.39 3.39 
Z = 23 9 6.36 5.99 19 1. 75 1.21 10 0. ':::4 (JI .('4 11 2. l 9 2.19 
Q. -log[N(Q)/NJ 10 4.91 4•.66 2'.) 1.86 1.29 11 1.10 1.10 12 1.47 1.47 

11 3.61 3.50 21 3.~1 2.76 12 ? 0,A 2. ?0 13 1.09 1.09 
9 5.92 5.65 12 2 .. ~5 2.50 2'2 5.35 4.f2 

....... ~ ✓ ,J 

14 1.0>2 1.02 
1 •'·' 1. 76 1.70 10 4.37 4.16 .. , 15 0. 5'8 0.58 

11 3.34 3.17 14 1.23 1.19 16 Q,28 0.28 
12 2.37 2.27 15 1. 19 1. 15 17 5.36 5.36 -------·--



Z = 6 z ::: "' 

0. -1 og [N (Q) /l'TJ Q -hr;-UH"J.)/i':J 

4 4.34 4.34 9 4~78 '1.78 
5 2.23 2.:2.'3 10 :] ... :?3 3.:::'3 
6 0 .. '30 0.00 11 1.51 1.;71 

12 C'.03 'D.'.'3 
Z = 7 13 l. 60 1 .(0 
Q -logU'HQ)/I'TJ H, 3.91 3.01 

5 3.Z5 3.25 z = 1.!'5 

6 1.63 1.63 Q -1 Of: [J'J{IQ.)/r] 
..,. e.01 O.Cl ' 9 ;5 .. ~·8 5.07 

Z = 8 10 ~~, .. ,::;·9 __ <!,,. ":'9 
Q. -log[N(Q)/FJ 11. 2AS5 2.£'5 

1., 1 .. ?2 1 -~-2 ·"' 
5 4.84 4.£4 I:} o .. ~3 0.'.'.:'3 
6 2.25 2.25 1 ,!, 2.1.3 2. t5 
7 1.09 1.C9 1;:,: G. '.'.:•1 5. ~~,7 

8 0.04 o.e4 
z = 10 

z = qa 0. -lco::;-[J':(Q)/FJ 

Q -log[]\T(<Q.)/I'D 
10 ~ .. 05 4.05 

6 3 .,'37 3. 'S2 11 3 .. :](i 3 .~]6 
7 1.45 1.45 12 2 .. ~~:2 2."'2 
e: 0.65 0.03 13 1.11 J .11 
', 0 .13 0 .14 l ,4 ,0 A":'~ f'. •:>fr 

15 2.73 2.73 
"! = '!0 
Q. -logrN(Q)/NJ z = l? 

IQ. -1 og [IHQ.} /I~J 

7 3.12 3.12 
8 0 ~'0, . ( , 0.79 10 4.S9 ,J..S'6 
g, 0.35 0.35 u 3.70 3 .. 081 

10 0.41 0.41 12 2 .. 69 2.08 
13 2.'H 2J;O 

z = 11 14 ').93 o. ':'3 
Q -log[l'HQ.)/HJ 15 f!) .. 06 0.06 

Ui 3 .. 82 3. c'-5 
,.,. 5.22 5.19 < 

8 2.42 2.40 z = rn 
g 0.~-4 0.32 Q. -10::-;[IqQ)/EJ 

rn @.37 0.3:8 
11 0.% 0.99 1C) t; ~ 0:;:l 5.:23 

1l 3.74 3.,:4 
Z = 12 12 2.71 2.71 
Q. -log[IHQ)/JITJ 13 2. C:l 2.01 

M 1 . ~8 1. f:8 
8 4.39 4.39 15 0.75 0.,·5 
9 1.93 1.<;'3 1 <6 0. 11 O.H 

10 0.12 0.12 17 ~.3. ?9 3.'?9 
11 0.(:8 O.E-8 
12 1.84 1.£-4 Z = 19 

Q -J o,s-Ll'HQ) /J''.iJ 

z = 13 
Q -1 og[N(Q)/Tn 1(]'- 5.:38 5.82 

11 8.~ .. s :3 . .f,3 
.g 5.70 5.08 12 2 .. -S7 2.02 
9 3.81 3.E◊ 1::-~ 1 . !:,7 1 .:::3 

1J 1 . ~" 1 1.71 1 -~, 1. .34 1.31 
11 '). '.:'5 0.05 15 1 . I 0 1.C9 
12 1.~8 1. rn 16 0.f5 0 . .:55 
13 ..., -o, 2.E4 17 I!). :::-0 0.:?'4 e.: • .. t ., 

l n 
0, 4.73 4. (:'6 

109
10 

(T):: G,J 

Z = 20 
Q -lozrI':(Q)/FJ 

10 
1l 
12 
13 
14 
15 
10 
1 -, 
1::?, 
19 

!3 .. ~5 
3 _ ['/) 
2~G8 
1. 06 
1.11 
G.7B 
().?7 
() .. C:·~ 
O.G7 
5 .. 72 

Z = 21 

5.<:6 
3.c'.0 
2.:.:8 
1.06 
1.11 
0.78 
0.77 
0.-G4, 
0.:"7 
5.7"2 

Q -10~[I':(~)/FJ 

10 
11-
1 :>. 
1 :_: 
1 ,'. 
1 r.: ~ 
16 
17 
1 : 
1 ') 

5 .. ~\3 
!3.~·3 
2 ~ .ti8 
1. ':2 
C: ~ '?5 
o. ,:o 
0.68 
e.7B 
r_g4 
1.18 

Z = 22 

5.06 
3.f.;7 
2.l'?9 
1. f5 
-e.00 
0.(3 
('. ;:7 
C'. 81 
O.E~ 
1.2'6 

1l. -I00 nHQ)/VJ 

10 
11 
12 
1:3 
14, 
15 
16 
17 
1 '?, 
19 
20 

- ,r--,,: ~Ji .. ::_,.J 

4.54 
2.·S0 
1.67 
0.S7 
O.fu 
D.f3 
A -.r,, 
- .. r, -~ 

1 . l 5 
1 . f 1 
2. 17 

Z = 2'3 

5.06 
44 .. <9 
2.'66 
1.56 
o.a.o 
O.f:'.3 
(). f:'.4 
0.7-6 
I .::::,4 
1 . ·G~1 
'"'It r,
.:'~.A.:Di 

Q -] og[l'T((,l_)/TTJ 

10 
11 
12 
13 
14, 
15 
16 
17 
18 
1 ':' 
2· ... 
21 

5.8~ 
<',.:58 
3.35 
1 .217 
1.02 
◊. [:9 

e .. ~5 
·Z1

• 70 
1.17 
1.03 
2 .. f'D 
::o,.:S-0 

5. C-2 
4.39 
3.23 
1.75 
o.~4 
0.:5'6 
OJ•6 
C'.75 
1.::7:4 
1. ~•7 
2. ',''() 
~ ~A 
,0- •• ~ ~ 

Z = 2~, 
~ -lc,z[l'T(Q)/[;J 

Vi ·5.r::G 5.f-3 
11 4.f-2 4.35 
12 3.~-:;, 3.'.:5 
13 ? QQ ..... "·-· / 2.31 
14 1.17 1.f9 
15 Q.'51 0.:';:7 
16 e .. 4-& O.C6 
17 42.0-9 0.(55 
18 1.13 1.20 
19 1.33 1.~8 
2"?, 2.79 2.S5 
21 Q C'{\ 

·-· • '-·' ._J 
4.('0 

2-::.: 5. 14 5.!"l.9 

Z = 25 
0. -10g [)\'(-Q) /r] 

11 4.67 •L34 
1 " ,_r.:,, 3.39 3.~') 
13 2.01 2.::04 
10 1 .. 1S~ 1. 01 
l~ e .. ·c--s 0.05 
16 ;':; .. ~-2 OJ2 
17 'J .. ~7 C>. =.:9 
13 1.".::0 1.'::5 
1? 1.81 1.-[8 
2(' 9 o-.,.,,.,,;;, 2. :;-4 
,~ ! 4.:-'3 L! . :t 5 
22 5.3S 5.f:2 

Z = 26 
Q -1 Of; []'f(')_)/rTJ 

11 4.7{> 4.76 
12 !3 .. ~4-t 3.<4 
1'.3 .2: .. ~:4 2.<'.:4 
1 ,;' 1. S''J 1.?0 
15 1 . 10 1.10 
Hr ◊. <'. 0 OJ.O 
17 ~.<5 0 .. ~_5 
121 0. S''.) o.so 
19 1. 64 1.04 
2::' 2.75 2.75 
21 0.'.:'8 <':.f8 
2~ 5 .. .;;~ 5 .. :54 

Z = 27 
Q. -log[l\"(Q)/l'TJ 

11 5.21 5.10 
12 3.?~ 3.f'4 
12- 2 .. e,1 2.78 
14- '2.C-4 1.09 
1 5' 1. 71 1. (,6 
16 fl C'Q 

-~ ..... .l.,. O.S9 
17 0.31 0.31 
1-3 0.:5,6 0.'56 
is· 1. 19 1.20 ,,,~, 

.:;,.,:, 2 .12 2 .14 
2l 3 ~ .c.~3 3. <:6 
2? 5. 42:0 5.C~r 

Z = 28 
0. -!0g[1'!'(Q_)/i"J 

11 5.17 5.17 
12 3.99 3.'::9 
13 2.95 2.95 
14 2. 17 2.17 

··I 5 1 .57 1. 37 
16 1 .46 1 . <',ti 
17 0.73 0.73 
1/3 0.27 0.27 
19 0.74 0.74 
2': 1.57 1.57 
21 2.70 2.70 
"~ 4.24 4.24 .,::::,_~ 

z = ';'Q 

Q - I 0g: L:'HQ) /f'J 

10 4.72 5.02 
11 4 ,.,--· • .c.v 4.% 
12 3.3H 3 . .f-8 
1 '.?, 2.70 2.c-3 
I<; 1.98 2. I1 
i:5 l.L'.B 1.5-8 
10 1. rn 1. 19 ~ 17 1.23 1.29 
13 I). !S3 0.(2 
11 0.32 0.!30 

l. f•2 <ct. r,g 

21 2.~7 2.~I 
22 3.43 3.35 
23 5.19 5. lO 

Z = 30 
Q. -1 og [I'f(Q) /I','] 

9 4. 52 6.E3 
1-0 2.92 5.14 
11 2.12 3.91 
12 2 .10 3. 4 9 
13 1.68 2.66 
H 1.51 I.<:::3 
1~ 1. 12 1.33 
16 o.~·2 1.07 
17 0.77 C'.c8 
18 1.16 1.20 
19 0.72 0.61 
20 0.56 0.<',4 
21 1.52 1.33 
22 2.82 2.57 
2 . ., ·.> 4.43 4.12 

• 



\03 10 (T)-=- ~~ i Z = 24 z = ~ z = 14 
~;, -1 og [l'HQ.)/NJ Q -log[NCQ.)/NJ Q, -lo;,:[l':(Q)/['TJ 

4 4.75 4.75 9 5.29 5.39 11 6.02 5.34 
12 4.76 4.61 5 2.L'.:"1< 2.44 1:'.) 3 A~,3 3.58 

Z = 20 13 3.~2 3.~-2 z = 28 
0 0.00 0. (HJ 11 1.01 1.E-1 

Q -log[N(Q)/l'i] 14- 2.04 1.94 
Q -1 og [lHQ.) /ITJ 12 0 . ,z, 5 0.<05 

15 1.17 I. 11 Z = 7 18- 1.'2'.6 1.06 
1l 5.78 5.78 10 0.70 0.67 

12 5.68 5.E-8 
Q. -log[f'(Q)/ITJ 11:· 2.70 2.·rn 

12 4.30 4.!H) 17 J}.4,9 0.49 
13 4.39 4.39 13 3.08 3.08 18 0.62 0.64 
14 3.34 3.34 

5 3.71 3.71 z = 15 
14 2.22 2.22 19 0.9'6 1.C'0 

1~ 2.47 2.47 
6 1.88 1.f'B Q -1 og []'! (&) /I'TJ 

15 1.53 1.53 20 1.41 1.50 
H5 2.08 2.C8 

,- O.Cl O.C1 
16 1.15 1.15 21 1.95 2.('8 

17 1.06 1.06 10 4.74 4.74 
17 0.54 O.;:i4 22 2.83 2.99 

18 0.42 0.42 
z = P, 11 3.25 3.24 

rn @.22 0.22 
19 0.47 0.47 

Q -log[l'T(Q)/ITJ 12 1 .L':"!, 1.-04 
10 4. i 9 4.1.9 Z = 25 

2') 0.85 0.85 13 0.'i."3 0.03 
Q -1 og [if(Q.) /J'TJ 

21 1.52 1.52 
5 5 .4"1• 5.4-4 14 1."':8 1.50 

Z = 21 
"? 2.53 2.'.53 
---

6 2.75 2.75 15 :3. 61 3.65 
IQ. -log[]\;(Q.)/I'~J 12 4.64 4.54 28 3.81 3.81 

7 1.37 1.37 
13 3.62 3 . .;:3 24 5.3'9 5.30 

8 0.('2 O.C2 Z = 16 
11 5.% 5.32 14 2.,rn 2.36 Q -1 og[J'HQ.)/HJ 
1

,,. 4.29 4.17 15 1.28 1.23 
Z = 29 

~ Z = 9 
1 3 3.')5 2.95 16 e.,o 0.67 Q. -log[l'f(Q)/f"J 

Q -log[l'T(Q)/NJ rn .;5 ~ E2 5.62 
14., 2.07 1. 99 17 0.50 0.49 1 1 ~ .. ·t7 4.07 
15 1 . 4,5 1.38 lB 10.56 0.57 

12 5.26 5.79 
6 4.43 4.1,7 12 2 ~f:.,7 2.37 

1E l.. ')t} (L ()5 19 0.95 0.98 
l-3 4.34 ,1,.:-;:3 

7 1.% 1.96 13 1.27 1.27 
17 0 .. 82 o.~o 20 1.56 1 .Eo· 

14 3.:35 3. ;SO 
B 0.92 Cl.'S'O 14 0.';3 0.03 

18 0.47 o.~-8 21 2.25 2.32 15 2.57 2.70 
9 0.C6 0.06 15 1.97 1.?7 

19 e.~4 0. 4.6 22 3. 11 3.20 
16 1. 91 2.1-:'2 16 4.64 <?_,.64 

2D -1.?4 5.('6 23 4.31 4.43 17 1. 75 1.83 
Z = !O 

l p 0.85 0 .85 ~' 
Q -logUHQ.)/l'TJ z = 17 

Z : ?? Z = 26 19 0.:.:.3 0.:23 ()'-
..J ·--Q -lor:[l'T(Q.)/r,J 

Q. - !og(N(Q.)/1',J Q -logrn'(Q)/FJ 
2'' (1.57 0.;:6 ~ 

7 3.5u 3.56 

21. 1. 14 1.11 
e, 1.22 1 .22 !l 4~ .. 77 4.75 

12 1<.36 4.19 12 4.70 4.70 
22: 1. 99 1. 94 

9 0.52 0.52 12 8.<rS 3.-":13 
13 2.% 2 . .\32 13 3-.·% 3J6 

28 3 .19 3.13 
1') 0.19' 0.19 13 2.52 2.51 1 ,';, 1. 97 1.f5 14 2.68 2.-68 ~6. 4.73 ~J-1 "'- -

14- 1. 12 1.12 
15 1.24 1.15 15 1.0 1. 61 z = H rn 0. ';;'4 O.C'4 
16 0· .. -87 0.£,') 16 0.75 0.75 Z = 30 

i] -19{Z"W(Q.)/l'TJ 1 (;, - :? .. :",4_ . 2. 4. 6 
1: 0 .. -':·6 0.63 17 o.1u 0.06 9. -lng-[l'T(Q)/::TJ 17 5.63 ·5.61 
rn 0.68 0.69 rn 0. ~}4 e.:::4 7 5.76 5.73 
19 l@.62 (). 0-S 19 0.1::8 O.P3 

1 ◊ 5.3D 7.70 8 2.75 2.72 Z = 13 
?Cl 'J .. :.s 0.c_,5 2".) 1.55 1.~5 

1 1 4.29 6.26 (1 -log[N{IQ_)/NJ --
6.'20 2.43 2.'13 5.(0 

9 0.05 0.62 
21 5.96 21 

12 -4.'.:'5 10 @.35 0.35 
22 3.37 3.37 

13 3.39 4.:,, 1 0A8 0.5/J 11. 5. 19 5 .19 
Z = 2'3 '";:.''. 

• &.._ '55 .. &..S5 1 ,·, 2.'?7 3.::o 
11 

&..:c•' 12 3. 2,7 3.87 
Q -I og[J.V(Q.)/I'JJ 

15 2.82 2.(•3 z = 12 13 2 .t";B 2.es 
Z = 27 16 1 .81 2.f•8 Q -log[N(Q)/I'TJ 14 2.14 2.14 

11 6 .15 5.~4 Q -log[l".(9.)/NJ 1- 1.37 I.-59 . { 
15 0.% 0.% 

12 4.{19 4.55 
1G 1 .45 1.::'9 8 4.32 <!, .f',2 16 0.()6 0.06 

13 3.'::"5 2.91 12 5.38 5.30 l , ';. -:;9 0 .. ~9 9 2.13 2.13 Vi' 2.97 2.~7 
14 1. 91 1 .81 13 4.07 4.CO -- 2-0 ~.31 0.3~ 10 0.27 0.27 
15 1.18 1.10 14 3/H 2.95 21 0.77 0.71 11 0.43 o.~3 Z = 19 
16 0.70 0.66 15 2.-01 2.36 22 1.'.54 1.43 12 1.07 1.tC7 Q. -logEN(Q)/N] 
17 0.58 0.56 10 1.31 1.31 23 2.59 2.<!4 1B tl.E-4 0.66 17 ".). ;56 0.55 24 3.99 3.&1 z = 13 11 5.66 5.61 
19 0.88 ().<;"4 18 0.43 0.43 25 5.83 ::; .C.-9 Q -1 og [l'T( Q) /l'TJ 12 4.17 4.12 
2Q) 1.11 1.22 1 g- e.66 O.u6 13 3. '),3 3.('4 
21 1.67 1.82 2J 1. 15 1.16 9 4.18 4.17 1-':, 2.22 2 .19 

10 1 ~84 1.f:4 15 1.64 1.63 21 1.99 2.eo 
11 0.12 0.12 115 0.73 0.73 22 3.'04 3.C8 
12 0.fS 0.69 17 C•. IO 0.11 28 4.27 4.30 
1 ~.:l- 1.79 1.83 1-S 3.G2 3.55 2,~, 5.E2 5.65 

----- .,.----·--· 



(0~
10 

(T) =- fo~ z = 19 
Z = l.3 Q -1 og [I" (Q) /I':] 
~ -l0gff('2)/rJ 

12 5 ft !35 5.f:O 
Z = 6 9 4.61 4.!5'9 

4 .-, cl .. 18 4. 15 
Q, -1 og [NCQ.)/ITJ rn 2.05 2.04 

I 
1.·· .-.. -~ t 3. )1 

Z = 27 11 0.27 0.?6 15 2.15 2. 14 
Q -l,:,g[?T(QJ/7TJ 4 5.13 5. 13 12 0 A1' 0."'•~· 16 D .. ?2 0. 0 2 

5 2.63 2.63 13 1.C6 1.f3 17 0 .(:'6 O.C'6 
Z = 2<1, 13 5.~o 5.~3 6 0.'2'9 0.43'0 1B 2.02 2 .. 03 
Q -10g[J"i(Q)/rJ 14 4. '.:::D 4.13 z = 14 19 "' "0 6.C1 13 Q ~" 3.~o 't.1. :. u 

·-· ... ; •'J Z = 7 0. - I og UHQ.) /l'TJ 
1:3 4.f:'4 4.72 16 2. '.:Cl 2.':'0 Q -1 og [l'HQ.)/?TJ Z = 21) 
14 3.80 3.18 17 l. 23 1.C7 9 5.S9 5.(?'9 Q -I0g[JY(Q)/ITJ 
1 0 2. 17 2.C7 18 0.03 O.f2 5 4.13 4.13 1@ ~ ◊- 3.'?5 : - , 19 0. ;;') 0. :::::o 

.. _. <' ✓ ,QI 
.r-q J•·· 2. rn 2. H) 1.'15 12 6~~0 6. ('0 - 1····17 --· 

0.02 {).<:.'3 
6 11 1.75 

0.88 0. f'-4 28 7 0.1?'0 0.C'O 12 0 .12 o. f2 13 ':·. !51 4.f1 
18 0.66 0.05 21 1. . ':'5 1 . ''6 13 1).f-8 0.68 14 !J.'.36 3.~6 . )· 

("\ ~~- C'.E3 2~ 1.07 1.70 z = f; 1_ .76 1.76 15 2.35 2.85 .I. , ,._ . - ~ 

2.43 2.45 
14 

20 0.71 0.74 23 Q -1 og [l; (Q_) /l'TJ 16 1. -ss 1.E6 
21 0.85 0 !J•? .. 24, 3.30 3.'.:'3 Z =· 15 17 C.71 0.71 
22 1 -~-3 1.L'.2 2:i 4.;;'.S 4.f:2 6 3.22 3.22 Q -1 og [I'T(Q)/]';] 18 0. 11 0.11 

7 1.62 1. 62 19 3.12 3.12 
Z = '25 Z = 28 8 0. '.)1 OJ'·1 10 5 .. 3~ 5.34 
Q. -log[IV(Q)/rJ n . -log-[::'1'(Q)/TJ 11 3.':i1 3.60 Z = ?1 z = ~ 12 1.56 1.5'6 Q - l 0 g Li'H Q) /J'TJ 
13 4.<.'2 4.F3 13 • 5.?9 5.?9 Q -log[F(Q.)/1'TJ 13 0.:'.)6 O.C-6 
1 a, 3.47 3."'.2 14 4.69 4.(1 9 H, {'l .. ~,3 1.00 13 4.71 4.61 
15 2 .19 2.13 1,::-; 3.5-8 3 . ::'8 6 4 .. ~8 5.(•1 15 2. f(1'i 2. :':3 1"!, 3.-",6 3.27 
16 1.33 1.29 16 2 .. ~3 2. 0 3 7 2.14 2.44 lG 2. 51~ 2. 6.7 
17 (). f','2 O.ED 17 1.65 1.05 g 1.19 1.17 z=·16 l{j 1.76 1.71 
18 0.::'5 0.55 1 ~~ 1:>. A:2 0.!'-'2 s 9 0 .•:;3 O.f•3 Q - lo:; [1HQ) /IJJ 17 1.'.:'.4 1.21 
19 e.00 0.<::-0 19 3.51 O.~I 18 0 .. E.:5 (l. ;;,4 
20 0 .. -2·2 O.E3 20 0.52 0.52 z = 10 11 4.08 4.68 19 0.2') 0.20 
21 1.10 1.14 21 IJ.78 0.78 Q -JogLrHQ.)/FJ 12 3 .. 25 3.25 2-" 3 .. 06 3.74. 
22 1.54 I.':') 22 1.35 1.35 13 1.3(]' 1 .39 
2'.:'. 2~32 2.<',0 23 2. 16 2.16 7 1,.05 4.'f:'5 10 (' .. ~4 O.C-4 Z =· 22 

24 3. 14 3.14 1S 1.69 1.09 15 1 .8-7 1.37 Q -1 O[:' []\"(Q) /J':] 
Z = 2'6 25 4.18 4.18 9 0.77 0.77 16 ~, .. 35 3.35 
0. -log(l'f(Q.)/FJ 26 5.67 5.67 10 0 .. 00 0.09 1~ 4 .. 72 4.f5 

Z = 17 1<1 3 .. ~5 3.31 
13 ~.72 4.72 Z = 29 Z = 11 IQ, -J o,,;-[T-.T(\Q.)/rTJ 10 2~~4 2 .. ~-2 
14• 3.?"D 3.70 Q, -log[IHQ)/l'TJ Q, -1 Of;' [l'T(Q) /r] 16 1.76 1.05 
15 2.39 2. 3.9 11 5.71 5.09 17 i. 21 1.M 
16 1.37 1.~7 14 4.89 5.04 3 3.20 3.17 12 4!. 16 4 .16 13 f\.2r7 0 . .f4 
17 . "'-o 0.78 15 3.85 3.98 9 l.05 1.()3 2.':"3 1? o.~5 0.".':6 -.., • ,!~ 

16 2.92 3.N 
13 2.9'4 

rn 0.34 0.54 1 i_[J ().~-9 (l'.~8 14 1.26 1 .2'6 2(\ 0.37 ().39 
19 f½ . .54 0.54 17 2.49 2.58 1J ').'.23 0.2:4 15 ~.~3 O.C3 21 <L31 ':•.47 
20 C'.E-3 O.B3 18 1.32 1.34 16 1.75 1 .?G 
21 1 .2,2 1.32 19 0.60 0.62 Z = 12 17 4. Jt7 4.2') Z = 23 "~ 1. 13:3 1.83 20 0.46 0.46 -Ioc[l'T(Q)/ITJ Q -lo:;-[l'!(Q)/n ..<..~ 

21 0.62 () .60 
IQ. 

"'••"J 2.f7 2.f7 z = 1B ~---' 
22 1.03 1.01 8 5.35 5.35 Q -log[N(Q)/I'TJ 13 "!'..72 4.f4 2~· 3.06 3.06 
23 1.76 1.72 9 2.1.6 2.".',6 1 c', 3.32 3.17 ------- 24 2.78 2.68 1'7· 0.~-1 0.54, 12 4 .. 00 4.90 1 f: 2.31 2.18 25 3.98 3.90 11 0,,36 ·'.Jl.36 13 3.•53 3.f3 16 1.54 1 J4 26 5.22 5. 12 12 0 . .'76 (Jl.56 1.-.1 2.01 2. (-1 17 1.10 1. C 1 

1f, l. 12 1.g:! 1·3 0 .3f) 0.75 
16 D.~4 'l\.04 19 ~-0-& 0.05 
17 2.1,3 2.18 2fil 'J. Gl 0.f-5 
1e 5.?8 5.'U3 21 D.71 0.77 

2? :3.1.7 ~ <:o 'I.-' .t_-u 



109 (T)::: 7 .. o 
JO Z = 12 ·Z =• 18 

Q -1.-.g[l'i(Q)/NJ Q. -Iog[N(Q.)/NJ 

9 2.92 2.92 12 ~ .. . 313 5. Bl} 
10 0.92 0.92 13 4,.29 4.29 

z = {, 11 "o.45 0.45 14 3.00 3.CO 

Q -I os- [l'Wll)/NJ 12 0.28 0.28 15 1.25 1.25 
Z = 26 

16 0. '<l4 0.04 
Q -log[:tV(Q)/r'iJ 

"'!, 5.L::8 5. 6·8 
Z = 13 17 1.56 1.56 Z = 23 

5 2.81) 2.B0 
Q. .• -log[lHQ)/I'iJ 18 3.76 3.76 Q -l Of; [N{Q)/IT] 14 5.05 5.(5 

6 o .. ~·~ O.':O 

15 3.52 3.52 

°' 5.14 5.12 Z = 19 l "°!· 5.05 4.B8 16 2.33 2.33 
, . 

Z = 7 10 2.37 2.37 Q. -logLN(Q)/IO 1 !5 3.78 3.63 17 1.48 1.48 

Q -log-[N(Q.)/J'TJ 
11 0.52 0.51 

H 2.74 2.61 18 0.95 0.95 

12. 0.37 0.37 13 5.16 5.13 17 2.00 l.89 19 0.65 0.65 

5 4.53 4.53 
13 0.57 0.59 14 3.74 3.72 1: ' -39 1.31 20 Q.61 o . .is.1 

6 2.30 2.30 
15 2.58 2.58 19 • 0.92 O.E8 21 0.75 0.75 

7 0.CO O.<C'0 
Z = 14 16 1.07 1.07 2-a 0.44 0.<::4 22 0.88 O.f.8 

Q. -log[l'HQ)/NJ 17 0.05 0.05 21 0.33 0.35 23 1.25 1.25 

z = ~. 18 1.91 1.<!'2 22 3.£,.l) 3.94 24 1.% 1.96 

Q -lo,;-rNW.)/ID 
101 4.38 4.38 19 4.51 4.53 
11 1.% 1.96 Z = 24 Z = 27 

6 !3.65 3.05 
12 0.26 0.26 Z = 20 ()_ -log[l.11'(4)/NJ 

Q. -l0gUHQ.)/FJ 

7 l .E4 l .!}4 
13 /Jl.45 0.45 Q -IogLr'tCQ.)/JD 

8 0.-::'1 O.Cl 
14 1.06 1.06 14 5.01 4.86 14 -5.68 5.61 

13 5.81 5.81 15 3.M 3.51 1-5 4.61 4.55 

z = Ot 
Z = 15 14 4.41 4.41 16 2.61 2.50 lu 3.02 3.01 

~ -}Qg-[1:i(Q)/]'T] 
Q -log[N(Q.)/NJ 15 3. 11 3.11 17 1.81 1.72 17 l.92 1.91 

16 2.12 2.12 18 1.30 1.22 18 1. 1.8 1.17 ..J 
6 5.~2 5.54 

1@ 5.95 5.93 17 0.88 0.88 19 0.94 0.89 19 0.75 0.74 

7 2.'.::8 2.1.:,9 
11 3.99 3.98 18 0.07 0.07 2') 0.66 0.64 29 0.55 o.~5 0 

8 1 .43 1 -~,2 
12 1. 71 1.71 19 2.31 2.31 21 0.45 0.48 21 0.62 o.c:2 

9 0.02 O.C2 
13 0.14 0.14 2'.} 5.33 5.33 22 0.61 0.65 22 0.86 0.88 

14 0.64 0.64 2
,, 4.55 4.69 28 1.21 1.22 
•J 24 1.67 1.'<0 

Z = 10 15 1.63 1.65 Z = 21 

Q. -log[IHQ)/l'TJ 
Q. -logrIHQ.)/NJ Z = .-25 

2:; 2 .:J6 2" ::--q 

Z = 16 Q. -log[]HQ.)/l'iJ 

7 4.55 4.::35 
Q. -1 og [N(Q)/l'iJ 14 4.79 4.71 I 

Z = 28 

8 2.14 2. 14 
15 3.61 3.53 14 4.?7 4.90 Q -1 og [1'f {Q) /l"fJ 

9 1 .'::2 1.02 
11 5.26 5.26 16 2.53 2.48 15 3.52 3.45 

l'.3 0. '35 OJ. -::'5 
12 3.61 3.61 17 1 .70 1.67 16 2.41 '> ,-,- 15 4.97 '-"- -~>tl: 4 (\-

13 1.51 
•. ' 

1. 51 rn 0.71 0.70 17 1.63 l.;58 16 4.08 4.08 

z = l1 
14 0.·07 0.()'7 19 0.11 0 .11 18 1.07 1.('4 17 2.55 2. 55 

Q 
15 o.n 0.?2 20 19 0.80 

-log[IV(Q)/NJ 
2.73 2.7.9 0.77 18 1. 55 1.;55 

16 2.32 2.:::t2 2C' 0.69 0.67 19 0.93 0.93 

8 3.72 3.69 
Z = 22 21 0.61 0.62 20 0.61 0.61 

9 1.51 1 .-":9 
Z = 17 Q. -I o,;-LrHQ.)/I'TJ 22 0.69 0.72 21 0.52 0.52 

1 '9 0.70 0.69 
Q. -1 og UH!Q.)/NJ 

2!j 1. 12 1.16 22 0.71 0.71 

11 0.11 0.12 
14 5.(1)3 4.89 24 5.55 5.E6 2 ., 

1.10 1.10 •:) 

12 4.77 4.77 15 3.76 3.E3 24 1.64 1.64 

13 3.31 3.3{ll Hi 2.313 2.68 23 2.25 2.25 

14 1.37 1.37 17 1.94 1.£6 26 3.32 3.32 

15 0.05 0.05 J -3 1.29 1.25 
16 1.22 1.23 19 0.55 0.54 
17 3.~o 3.t(]'3 21 0 .19 0.19 

21 ------ 3.22 3.33 



7\ 

log1.0(T tleg K> C 6,0 loe;l0(T deg K> C 6. 1 

u:rtcorrec t ed corrected uncorrected co1·rec ted 

lnterp. interp. lnterp. :lnterp, inh'rp. int E- rp. in f.01•r,. lnte:rp. 
coef_f g, rHU·s cooff~:. ra 1 cc;; coeffs, l'tllf'S coeffr,'. ru1eG 

z <O.> <Q> (Q) <(1> z <Q> <O.> <Q> <O) 

6 5. OflCT- 5 .08,5 4·.907 4.9@7 6 5.629 5,629 5 -~•04 5. i1~01i 
• 'l 5, 17B 5. Vi'8 G,. l'l3 ff. 17:J 7 5.5G'l G.5fi7 b.4EJi8 G.4•8a 

8 6.007 6,{}G7 6.007 6. (H?'/ s 6.067 6.0G7 (,.066 6.066 

9 6. 9-:,,0 6.9[',9 <;. 99e, 6. <;,LJ,C) 9 7. Q>GG 6,90.9 7'. (l(l1(3' 6. <p99 

rn , 7,9·1-B 7. 9,·s r .94,8, 71>'}4.,[3 10 7. lJ'GJ(;: 7.9Q.O 'i' ,'JUG' 
I 

7 ,<)8,0 

l l 8.787 8,,7(9 r, .. •rn7 B. •.,-09, 1 l 8. 9~~2 8,,916 C,. 922 [1,1',)'H, 

l 2; 8.2,S'? B.2C7 E..iD7 8. ~!B'c' l '}' 9.592 9. 5~'2 9',592 9.592 -· 
Ia 7. 16G 7. 1::w 7.5GB 7. f100 1 J. B. 7',"i 13.6G2 0. 112 9 .CVi' 

14 7.351 7.351 '('. fi3 l '?, b31 1 t/, 7.819 7.Bl9 e.411 O.•'Hl 

rn 7 .64"1, 7.533 " ,(,5,9 7. fj95 JG fL319 8,. 2'l7 [1,443 8,3<}0 
' J{. 7. 76<) 7.769 7,769 7 ,'{'(,') 1 6 8.562: 8, 6(12 B.562 8,5,62 

17 7,9G? 7. 9t;,7 ~! .989 7. 04(' 17 fL 761 8.7)6 ().761 8,'c'l6 

rn 8. 3';?4., 3,374 C.374, 8. :J74 1 [; 8. 9·'i,G 8.910 ~: .. 94,0 [L 4:l4,0 

l'l 9.033 CJ .0(i9 9.067 9.C55 1 <) 9. 4,4// <;, • 4:?A, S• .414 9,392: 

2C 9.23:9 '!-. 2~19 (J. ~~32 9.?.32 !~('ii 9. 9[, 1 9.%1 S' .937 9.937 
21 8t508 s..as9 fo.991 G . C, 9·~- 21 9.810 'J.688 10, 11,01 10. 2f,5 

22 8.637 B .4,11 V.779 H.476 
.,,~-;,. 9 .3~:'G 9,2(/13 10.260 ~. ,:, .. 9. nt1.1~! 

23, 8.94,2 H.6341 E,.955 8.(:3G 
')·•-:.'I 9.6(,?: 9 .4.87 'L913 t:-..1<....'• 9. b-6'1 

2~, 9 .0~•6 8,, 6(:4 CJ • • 097 3.694 24 9. CJ <'.'.~,'1, 9 ,(i,90 9.971 9.(,93 

2fi 8.9•;";.:0 8. 4?8 1.-:,,920 8.4-78 
., '' 9 .9CG, <). 7(;4., (J•.989 G'1.--' 9. '(05 

2C 7.8S5 7 .8(,5 'i .a65 '(. fJ()5 ~:u 9.2•1i2 9.212 q, .2~,2 9. 24.,2 

27 7. 99'} "'i. 9Q.8 c'.999 7. 9·08 2,'i:' 8.8C6 [\. 6:]3 Q.,866 8.63'.3 

2G 8.3% 8,3l6 f;,3% H.8% 
'J {"\ 8.88{:] B. 838 C..C3-3 .... \.,J 8.f:,3i3, 

2•(', 8.756 8.9D3 8 ,'i'l">6 8.S3~l, 2(~ ~. lC2 9.367 S. 162 9,867 . , 
3.(.1 9. 2S'4 9. 5:/6 9 .2941 9. 526 3G 9, 6', i 9.9-2-8 S. 5:71 9.S·2:G 

log10(T deg K) = 6.2 logl0(T deg K) = 6.3 

uncoJ:"recf.ed corrected uncorrected corrected 

interp. interp, interp, interp, interp, interp, inter)?, interp, 

coeffs, rates coeffr-;-. rates coeffs. rates coefff,'. rates 

z (Q.> <Q> <a> <Q> z (Q> <Q> <Q> <Q.> 

6 5.874 5.874 5.753 5.753 6 6.954 5.9fr4 G.902 5.902 

7 6 .176 6. 176 ~}. 942 o.942 7 6. 6'?"1 6.677 (, .oJ.39 6A39 

8 6.277 6.2'!'7 6.253 6.253 B 6.759 6.7G9 6.605 G.005 

9 7,040 ·, .033 7.040 7.033 9 7 .197 7 .178 ~c .184 7 .163 

10 7.994 7.994 7. 994.1 7. e;,9,~ 10 8.021 8.®21 8,,02'1 8,(XH 

l 1 8.969 8.9•(,7 8,969 3.C,;67 11 8.98,8 8.92,7 8.SE\g, 8.'387 

12 9.88-2 9,8S2 0,8-82 9,E-82 12 9.952 9.t?IT2 -;~. g,52 9. (;'52 

l ::_-1; 10.511 10.4.78 10. 619 10 .480 l8 1C,a61 10' ,8,55 JO.e57 10. 851 

14, 8.879 8~8Y9 S.929 9.S29 14 11.263 11 . 263 11 .42[/, 11. 423 

15 9. 001., 8.%5 s,,399 9.349 15 10.768 10 .'?24, 11,13{ 11 . 102 

16 9.354 9.3U4 CJ ,854• 9 . t1', 54.1 16 lC.4•19 10.4:19 10 .4'1 S' 10,4_,19 

l 't 9. 6(}8 9. 5'(0 9.6GS 9.U.70 1 ':? 10 .'!.68 10.434 10,462, 1 o. ,r_.a"i'., 

w 9.748 9.7'18 9,',M8 9.743 lE\ lG,6155 10. <&55 1 C. tt,!5 10. 655 

19' 10',Cff9 10.028 10. /Z2S' 9.997 19'' 10,893 10.8-60 10.8-8? 10.8'18 

2.:J Hl ,4,77 l 0 .47'? 10 ,4,31 10. 4.31 20 11.151 i 1. 15'.1 11.11'1 11.11'1 

21 10. 84•1 lC'. 'i'6G 11 . C-39 10.968 21. 11. 580 11 .".'.8,3 11. 587 11. 497 

2'2 lG. -"a96 10 .32:l. 11. 53 ,' 11.3US 2') 11. 722 11. U75 12 .146 12.038 

28, 1 G . 3',72 1C,191 11 . fi:OG; 11 . 10S' 22, 11 .3,39 11. 159 !2.65:J 12.492 

241 1C.G84 10.u03 11 .€16E', 10. 7u,2 2,:. 11 . 37~~ 11 . 233 12.?W 12.,rnl 

2:c-;, lG,923 10. 75'8 10,972 10. 791 25• 11 . 69·5 11.ti91 12.23ff 12.033 

?,0 lC.. 't'l 5 HJ,.715 lO. 71€, 10.718 26 11,852 11 ,8,52 11 . 93,: 11.934 

2:'t IG. 4(:10 10. Gf,O 10. 4,3(; 10.010 2', 11.8% 11.699 11. 903 11.706 

2:-B 9.515 9. 5.c:"5 ().fi~5 9.54·5: 2B 11,()51 11.051 11.051 11 . 051 

ot'",(\ 9.5Sl (),8,]4., 9.081 9,GH 2 (,, 10. 127 10. 563 rn. 12'? 10. 563 
t::., ~' 

, 

r.J() 9.912 10,361 ~·,. 912 10. 361 3() 10,283 10 .8241 J.0.288 rn. s:t4., 
'<..J''J 



72-

log10(T dog K> = 6.4 log10(T <leg K) = 6.5 

uncorrected 001•reC' ted uncorrected co1•rt,e• tetl 

i ntc·rp, in terr,, i nte rp, lnterp, luterp. inter1>, i11te1•p, lnte1•p, 
coeffs. re IE·S coeffE:, ruler,, coeff1:,, J'B t t'S coeffs. 1•o·i es 

z <Q> <O.> <Q> <Q> z <O.> <(l> <O> <Q> 

6 5.981 5,9Gl 5.958 5,958 6 5.991 5.991 5,980 5,980 
7 6,884 6.8S,4 6. "/u,S 6.758 7 6. %1, 6.%4 6. f}97 6.C97 
u 7,391, '7, 3S'4, 7.098 7.o9a u 7,771 7,7'?1 ''l. 549 7, f,4,9 
9 7.599 7.509 7 .489 7,•l:Cll 9 8.217 8.lfi.6 7.93t0 7 , Cj 1 ('i• 
10 8.130 8.130 U, l ~.!3 8.123 l {' 8,449 8,4,49 &.376 fl.37(, 
l1 9,013 9'.0!0 9,013 9.~10 1 1 9,102 9, 0~' 1 9.G% 9,CG'li 
l 
,, 9,976 9.976 9.976 9.976 12: 10.001 10 .001 10 ,00?• 10.0G◊ " rn 10.941 10 ,<;39 10.940 10. 938 13 l(c,%9 10,%9 10;9u9 l0. 9()8 

14, 11 . a24 11 .[1,24• 11. 82G 11 . B25 14, 11. 925 11 • 925 11. 92•) 11.924 
15 12. 4,91 12 .483 l2.49fl. 12,490 1 r-,) 12,837 12 .f;35 12. 83~1 12.829 
1 {; 12.410 12 ,','10 12,<H(, 12.410 H, 13.568 13.568 13.56D 13.568 
1 '1 11 .7~M 11 . 6'12 11. 724 11.672 17 13.f106 13.767 J3. 8,0(, 13. 767 
w 11. 591 11.f..91 11.591 11. 591 18 13.118 13.J!B 13.1 rn 13.1!8 
19 11.8% l l. 007 11. 834 11. 805 1 If 12.930 12.H93 12. 9~l<J 12.893 
:~,J 1:2.029 12.(';2';' 12.017 12.017 20 13.0G4 13.C54 13 .{;,5:? 13 .(Hi2 
21 1~'.. 368 12.262 12 .34[:: 12.235 21 13.310 13.20') 13 .302 13. 199' 
2:? 12.690 12.541 12.758 12.617 2·-~ 13.591 13.440 13, 581

.' 13.4,27 
2~3 12.64,8 12.461 13 .26\i 13.MO 2a 13,813 13.646 13.92,5 13.783 
24 12.259 12.112 13. 74[; 13.632 ~~4.. 13. 60'i' 13 .432 14. 3,6t; 14,.268 
2f1 12.373 12,297 13.88C 13. 744, 2!5 13.203 13.119 J.4,(127 14. 765 
26 12.686 12,. (186 13.392: 13 .392 26 13 .365, 13.365 It, .01 I 15.0U 
27 12. 0~~5 12.970 13.227 13. 1"13 f:'? 14.. 106 1 ~1. t 132 15. 140 15. 0-13 
2.:~ 12.857 12 .8,5'{' 12.857 12.857 23 ls.662 14.,. 662 J".1.662 14,.662 
2S', 11.205 12.239 11.303 12.23~ 29 13.809 14. t:24, 13.562 14.200 
3~ 10.722 11.680 10. 72?. 11.680 35 11. 519 13.'?13 l 1. 5(W 13.583 

logl(HT deg IO = 6.6 logl0(T deg K) = 6.7 

uncorrected corrected uncorrected cor-rec tea. 

interp. interp, interp. i.nterp. interp. l.nterp. iuterp. interp. 

coeffs. rates coeff:;:·. rates coeffs, rates coeffs. rates 

z <Cl> <Q.> <(;\,> <O..> z <G'.> <(;t) <Q.> <(l> 

6 5.995 5.995 5.989 5.989' 6 5,997 5.997 fi. 9(}4 5.996, 

7 6.930 6,98,0 6.952 6,952 7 6,990 6,990 6.976 (j,()76 

8 7.912 7.912 7.799 7.799 8 7.962 7.902 7.907 7.907 

9 8.6';(3 8.657 8.393 3,3,74 9 8,869 8.8(,3 8,.705 8.(..93 

10 9.022 9.0~2 8.770 8.770 10 9. 54,3 9, 5·13 91 4~?21 9.22J 

11 9,359 9.333 9.297 9.2:78 11 9.8G5 9.8"':5 9.645 9.617 

12 rn.on 10. <2'71 10.06{:. 10 ,'066 12 lC.278 10.:;.'.78 10.227 10.227 

13 10.998 10. 096 10. 9'92, 10.9% 13 11 .074 11 . 069 11. 06? 11. (Hi3 

14 11.%0 11. 960 11. 960 11.%0 14 11.9% 11 . 9 9,:, l 1,993 11.993 
15, 12.922 12,921 12. 92(, 12.919 15 12.%1:i 12.957 12.957" 12.956 

16 13.837 13.6,37 13.837 13.837 16 13.9'16 13.916 13.916 13,916 

1 'c • 14. 663 14,655 14.663 14.655 17, 14 .858 14. 8,56 14.85G. 14, .856 

rn 15. 133 15. 133 15. 138 15. 133 18 , 15,731 15.731 15.731 15.731 

1 q, 1'.i..870 14·. 7' 98 14.87(, 14.798, 19 16.360 16.339 16. 36C 16.339 

2G 14 .4,22 14,. 422 14. 42~: 14.422 20 H,4.'31 16 .431 16.431 16 .431 

21 1-"~ . 4,30 14.338 14 A2S> 14.336 21 16. 124 rn .CJss l 6. 12-1-. 15.938 

22, 14,60,0' 14,. 465 14.59"~ 14 .458 22- 15.891 15. 7 44_, 15.890 15. 743 

23 14.817 14,.669 14.817 14.668 23 15.911 15. 781 15,908, 15.7'i'6 

2•!: ls.. 937 14,792 15.0% 14•. 982 24, 16.043 15.928 16,052 15.939' 

2 0' 14. 561 14 .449 15.468 15.412 25 1 (,. 04,4, l5,S56 16.260 16.1% 
,J' 

26 14. 138 14. 138 15.888, 15,833 26 15 .464 15 .464 1 6. ff6C 16.560 

27 lo .388 15.fi20 16.521 16.477 27 16.659 16. ~!86 17.22G 17.211 
')0 16.815 16.8,15 16.815 16.815 28 l't'. 873 17. r,73 l 'c. 87tl 17.873 
~.,,y 

20 17,671 17.732 16.246 16.585 29 18,.910 18.8,29 18.32::.; 18.440 

3C 15.4,19 17.997 13.795 15.8(;7 3C. 19.617 19·.'<10 17.858 18.625 



log10(T deg K> :: f,.8 log10(1' deg K> :: 6.9 

un.correc ted c-orrected uncorl'ected correc-ted 

interp. interp. inter}>, interp, interp. interp, J. n t c> rp, l.nterp. 
coeffs. ratt's coef r~-. rater,; coeffs. re tt·s C'Oef f~, 1·0 tes 

z <a> <O.> <Q> <Q> z <(/.> <O.> <Q.> <O.> I 6 5,998 5,998 5.996 5.996 6 5.999 5.999 5.998 5,998 
7 6.994 6,994 6,987 6,987 7 6,997 6,9S'7 6.992 6.992 I 

7,9Bl 7.953 7.9'53 8 7.990 7.990 '7. 975 7 .975 
I 

8 7.9B1 
9 8. <)4,3 B. 94.0 8.858 8.853 9 8.972 8.971 8.928 8.925 
10 9.808 9.8C:8 9,581 9.581 l0 9,914 9,914 9.787 9.787 
I 1 10. 4,50 10. 423 10.098 10 .070 11 rn. 765 10 .754 10.4,% 10,4.'78 
12 l<"ii. 751 10,7'51 IO. 53~~ 10. 532 12 11 . 34,5 11 .a45 10. 97f.i lO. 975 
13 11 .2BB 11.~,!75 11.22g 11.219 13 11. 76a 11 . 741 11. 52'1 11.515 
14• , 12.075 12.075 12.066 12.066 14,. 12.295 12.295 12.22'? 12.227 
rn l~~.998 12.997 12.997 12,995 15 18,096 13 .092 13, 08'.:' 13 .078 
lv 13,954, 13. 954, 13.954 13.954., 16, 11.J .e,04 14.004. 14.001 14.001 
17· H .921 14<.920 14,921 14,920 l'i' 14 .%1 14.960 14.960 14. 9U9 
Hl, 15.873 15.873 15.873 15.873 1B 15,926 15.926 15. 92(, 15. 926 
19' 1{, . 74, 9 16.745 16.749 16.745 I 9 16.866 16.H65 16.86(, 16.865 
:?;() 17. 4,54 17 .454 17,45Lc 17. 4U4., '2(J 17,747 17 .74.'7 17 .74'.:' 17.747 
21 17 .869 17.792 17.869 17.793 21 1a. 5a4, 18,514, 18. 53·1 18.5!4.• 
2;:i. 17.791 17.601 17.791 17.601 22 19. 103 19,026 19. rn-~ 19.027 
2.c., 

·"-''' 1 7. 4.,,1'0 17.265 17,440 17. 2(>4 2:3 19.273 19. 112 19.278 19.112 
'2t!1 17.264 17. 156 17.262 17. tu4, 2,.i, 19.00(l 18.845 l 9.00•7- 18.845 
2f5 Vi' .:~70 17.206 17.2% 17. 2~m, 2'> rn. 662 rn.u95 18.668 18.595 
26 17. 108 17 .. 108 17 .415 17.415 26 18,,500 18. 500 18. 54,z,, 18,.5<10 
27 17.820 17.866 18.00!J 17.991 27 19.025 19.020 19.06'7 19.043 
2(1, lfl..611 18,.ifll 18.611 18.611 28 19.593 19.593 19.592 19.593 
2S· 19.428 19 .37', l9.22Q 19.262 29 2(J f 2014.1 20.203 20. 12'1 20. 168 
ao 20 .167 20. 169 19. 732, 19,901 

log10CT deg K) = 7.0 

uncorr~cted corrected 

interp. i.nterp. interp, interp. 
coeffs. rates coeff", rates 

z . <Q> <Q.> <Q,> <a> 

6 5.999 5.999 5.998 5.998 
7 6.(}98 6.998 6.995 6.995 
8 7. 994., 7. 994, 7,985 7.985 
9 . 8. 98,5 8.984 8. 96(} 8.959 
10 ' 9.9Mi 9. 9E~8 9.889 9.889 
11 .10. 895 10 .891 10. 732, 10. 730 
12 11.714 11.714 11 .402 11.40~~ 
13 12',343 12,325 11.959 11. 944 
14• 12.768 12.768 12.521 12.521 
15 13.351 13.3-41 13 .25,8 13.252 
16 14 .121 14,121 14.093 14,. 098 
17 15.025 15.023 15.02(' 15.018 
18 15.970 15.970 15. 96S' 15.960 
19 16.922 16.922 16.922 16.922 
20 17.855 17.£,55 17,855 17.855 
21 18.754 18,'?'49 18.755 18.75(q 
22 19,570 19,549 19.572 19. 5fHl' 
9'> -v 20.222 20. 165 20.221 20. 166 
24 20.566 20 .{.65 20,568 20.466 
25 2,21 ,4,65 20.379 20.46;5 20.379 
26 20.079 20.C79 20.081 20,081 
27 2<2·. 4,4,5 20.4.17 20,•1-42, 20.419 
2G. .20'.873 20,8,73 20. S7G: 20.873 
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