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TABLES OP NUCLEAR LEVEL DENSITY PARAMETERS 

PREFACE 

The development of the idea of deformed momentum distribution as 
a result of realistic nuclear interactions amongst constituent 
nucléons has led us to an analytic solution of the phase space 
integral under plausible approximations. Out of such an exercise 
came the solution of the problem of the nuclear single particle 
level density parameter at the nuclear Permi surface by parametr-
ising the interactions from what ve call the Renormalised Gas 
Model (RGM) . 

Need has been felt for some time to report our predicted single 
particle level density parameters (the so called a-parameters) • 
They are expected to be of value in experimental nuclear reaction 
work - particularly in the analysis and evaluation of existing 
data - and for theoretical estimation of compound nuclear yields, 
croes sections and distributions. Contacts with many scientific 
laboratories have led us to believe that it is indeed desirable 
to put our predictions in a tabular form. This has been done 
here in three tables covering the range of nucleides 9 ̂  Z ̂ 1 2 6 
( 1 5 ^ A <338). 

I am deeply grateful to my friends, Prof. N. Rosenzweig, S U N T , 
Albany, Prof. N. Cindro, Institut Ruder Boscovic, Zagreb, Prof. 
J. Csikai, Kossuth University, Debrecen, Profs. U. Facchini and 
L. Colli, University of Milan, Dr. A. Michaudon, Centre d*Etudes 
de Bruyeres-le-Chatel, Dr. S. Cierjacks, Kernforchungszentrum, 
Karlsruhe, and Dr. A. K. Ganguly, Bhabha Atomic Research Centre, 
Bombay. I am particularly indebted to Dr. M» K. Mehta of BAR C, 
Bombay, and to Dr. J. J. Schmidt of I A E A , Vienna, for their 
initiative to publish this work as an IAEA document. Thanks are 
due to my students, Dr R. Datta and Dr. S. Mukherjee for their 
belp and collaboration. 

A. Chatterjee. 
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1. NUCLEAR LEVEL DENSITY PARAMETERS 

1.1. INTRODUCTION : 

All applicationa of the nuclear statistical model require the 
knowledge of nuclear level densities. A recent renewed interest 
in the problem has grown for several reasoni. The experimental 
data are now more refined than in the past and encompass many mere 
reaction channels involving newer elements as targets and projec-
tiles at extended machine energies« They provide suitable testing 
grounds for existing formalisms. Reliable predictions are necess-
ary for applied programmes, e.g., unknown cress sections, yields 
and excitation functions. Several related statistical quantities, 
e.g., the nuclear temperature T , the moment of inertia I , the 2 
spin cut-off factor CP , the angular momentum distributions, etc., 
depend on the form of the level density. Hence the problem is of 
utmost importance both from theoretical and practical viewpoints, 
and merits further studies. 

A crucial parameter entering the level density formulations 
is the so-called nuclear single particle level density parameter 
6Lp , or the physically more meaningful quantity, the single parti-
cle density of states g^ = ^a^/j^2 at the nuclear Fermi surface 
6p . A proper definition of gp or â , is necessary for the des-
cription and studies of the level densities. All statistical quan-
tities mentioned above are usually expressed in terms of two basic 
quantities, ap = Tt gp/6 at 6p , and the excitation energy U ef 
the system measured from 8p . 

1.2. A BRIEF SUMMARY OF BETHE'S FREE FERMI GAS MODEL : 

In the Bethe formulation1, the integration over the isotropic 
momentum distribution of a system ef A independent (nenint er acting) 
nucléons moving inside the nuclear volume, using the constraints 

1.1 



of particle and energy conservation, gives the phase space solutions 

for the free Fermi energy 6 and the corresponding single particle o 

level density gQ of equidistant spacings as 

S0 = (9TC/8)
2/? h2/2Mr2 , for N= Z= A/2 (1) 

g0 = 3A/2Êâ , ao = Tc\/6 = Tl
2A/46e , (2) 

where H is the nucleón mass with radius constant r̂  . The numeri-
cal value of 6 is 31 - 36 HeV for H » 1.67 x 10" 2 4 g and r = 

o o 
1.17 - 1.25 fm . The level density parameter a is predicted to 

2 
vary linearly with mass number A with a slope constant Tt / 4 6^ = 

1/13 =0.077 . 

1.3. COMPARISON VIIB EXPERIMENTS : 

Experimentalists had used a -values with only modeaate sucoess 

but the Bethe model is still of value for order-of-magnitude esti-

mates of level densities required in compound nuclear reaction phe-

nomena. It is, however, veil known that the simple linearity of a^ 

is completely destroyed due to local fluctuations in many mass re-

gions and that a few dominant effects of nuclear structure appear 

to stand out clearly in the observed systematica ef a_ with A,e.g. 
2-5 

in the actual level counting analysis in slow neutron resonances 

( excitation energy U about 6 MeV), and in many reaction channels 

at elevated energies. 

The observed gross average slope covering the entire stable mass 

region, very crudely stated, is about 80 - 100 $> higher than a • 
o 

The measured a^-values often go lower than the aQ-values for sin-

gly magic configurations and indeed attain very low values near the 

doubly magic positions. The midshell nuclei often need 100 - 12#0 

increase over aÄ to fit the experimental reaction cross section 

data. In regions of permanently deformed nuclei (rase earths and 

actinides), the gross average slope is seen to be about 40 - 60 # 

higher than the locally expected a -values. The early literature 
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thus abounds in quite arbitrary and uncorrelated choices of values 
of ap with local slope constants ranging from 1/5 to 1/24 o 

1 . 4 . THEORETICAL ATTEMPTS TO REPRODUCE EXPERIMENTAL a-PARAMETERS t 

The earliest attempts to remove the deficiencies of the Bethe 
model of free Fermions are the well known work of the Canadians New-
ton and Cameron. Newton^ averaged the free gas spacings in terms 7 
of average angular momenta of shell model states, while Cameron 
averaged the single particle spacings with his empirically introduced 
shell and pairing fynctions defined from his mass formula. Many con-
cepts introduced by them in this context has gained wide acceptance. 5 
The work of Baba for example partly follows their lines of extract-
ing the a-values from nuclear reaction data» Side by side, several 2-4 examples of semi-empirical excercise appear to justify their basis 4 on theoretical arguments; some of them use specific models . 

8 9 Among later workers, Meyers and Swiatecki and Strutinski^ touch 
upon the subject,, Meyers and Swiatecki consider the change in Fermi 
energy due to shell bunching of states while developing a semi-empi-
rical mass formula. Strutinski consider an average shell correction 
over the liquid drop potential energy surface in the distribution of 
the single particle density of states in regions of high deformation. 

A recenj development of the subject1^'11 introduces the concept 
of deformed momentum space as a result of residual nuclear interac-
tions amongst A constitutnt nucléons, and solves the phase space 
integral analytically in a closed form. The resulàant density is 

SF = 2«O ( 6
F
/ 6O ) ( 1 " U 2 ] 1 - 2E(3 /6F > (3) 

where is the momentum deformation parameter À. is its volume-
conserving parameter. Eß is the ground state deformation energy of 
the nucleus. The quantities g„, g . 8„ and 8 are the same in r o r o 
Secs. 1.1 and lo20 One needs to fixQi^ , Ea and A. from a model 



in which 6 has to be defined and has to be related to 8 . This, 
if O 

in the work presented here, is done with the help of the Renormalised 
12 

Gas Hödel (RGM). Since the later part of this work uses Eq.(3) and 
the RGM, the features of the RGM are briefly summarised below. 
1.5. THE RENORMALISED GAS MODEL : 

The RGM uses 6 in Eq.(l) as the reference energy from which o 
all nuclear interactions are measured and their energy contributions 
are algebraically added. The interactions themselves are of statis-
tical nature but are analytic in form; they represent effects of nu-
clear shell structure, pairing and shape deformation. The shell in-13 teraction is assumed to be that of Rosenzweig ^ and the pairing and 2 deformation interaction energies, A /G and Ea respectively, are 

14 ' introduced after Belyaev . The total interaction energy is 

= ep - 6o = f - A2/G - Ep (4) 

to define the effective Fermi surface shifted from 6 . The 
2 ° specific forms of f , A /G and Ep , particularly in cases where 

considerable subshell mixing exists, have been discussed in a set ef 
11 12 

publications ' and the averaging and renormalisation proceedures 
have been elaborated; they need not be repeated here. It is only 
necessary to note that the model does not contain any free parame-
ters. Detailed comparison in compound nuclear reaction channels and 
in nuclear fission phenomena has indicated adequately the validity 
and utility of the model. 

1.6. ORGANISATION OF THE PRESENT WORK : 

It has been stressed that the virtue of the RGM formulation is 
that all nuclear interactions used are analytic in form and are, in 
general, free of arbitrary parameters. The predictions that follow 
therefore do not need any experimental input information. It suffices 
to use a realistic and appropriate shell model level scheme. In what 
follows, only the Nilsson level scheme15 has been consistently used. 
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While using this level scheme, only a part of the spectrum of shell 
model states within a major shell is needed as input information, 
intershell mixing being completely disregarded ; within a shell,the 
local subshells contribute most to the RGM interaction energies; a 
judicious choice of the ground state is often necessary. Apart from 
this, relatively little attention need to be paid to the vacant sub-
shells in the spectrum. In this sense, the actual number of total 
input information is relatively small. Neutron» and protons have 
been separately treated. In regions where considerable inter-shell 
and subshell mixing is known to exist, some amount of arbitrariness 
enters in defining the interaction terms of Eq.(4). In these re-
gions, a definite mixing scheme in terms of the degeneracy numbers 
and their relative contributions have been consistently adopted. 
The procedure has been discussed in Eqs. ( 42 ) - (51 ) in ref.11 . 

Keeping these comments (the desirable features and limitations 
of the RGM) in mind, it is possible to use the model to calculate 
a very large set of single particle level density parameters. This 
has been done in the present work. Predictions of a^- values of 
more than 2000 nucleides are presented here in three parts in ta-
bular form over the range 9<Z<126 ( 15^A<338). 

The division of the information in three parts is somewhat ar-
bitrary. The elements on or near the valley of beta-stability are 
shown upto A = 192 in Table 1 (see Sec. 2.1). Neutron-rich fi-
ssion fragment nucleides are entered in Table 2 (see Sec. 3.1) . 
The transitional nuclei, actinides and light-mass super heavy ele-
ments are presented in Table 3 (see Sec. 4.1). 

An extensive comparison with the available experimental data2-5 
has been made. The experimental data analyses are often not con-
sistent amongst themselves. In such cases, we have rather arbitra-
rily given more weight to the later extensive work of Baba5 and 
find a satisfactory agreement with his experimental numbers. 

Each Table consists of seven columns. The first three identify 
the nucleus in terms of its constituent Z and N . The fourth 
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column is the RGM deformation energy of binding Ea calculated by 
12 

the method developed by Mukherjee . The fifth column is the to-

tal RGM structural energy correction S6 over the free gas Fermi 
surface 8 to define the effective Fermi surface 6_ of the model 

0 é r 

system. ColumnAenters the aQ- values for reference. The last 

column gives the â , - values predicted from the RGM. 

1.7. REFERENCES : 

1. H. A. Bethe, Phys. Rev. ££( 1935)633; 11(1935)747; 1936)332; 

50(1936)977; Rev. Mod. Phys. 2(1937)69; 

T. Ericson, Advances in Phys. (Phil. Mag. Suppl.) £(196o)425; 

A. Bohr and B. R. Mottelson, Nuclear Structure (Benjamin, New 

York, 1969) Vol. 1, Chap. 2, p.281. 

2. E. Erba, U. Facchini and E. Saetta-Menichella, Nuovo Cimento 

22(1961)123; Ü. Facchini, private comm.; 

U. Facchini and E. Saetta-Menichella, Energ. Nucl.1¿(1968)24 

3. A. A. Ross, Phys. Ret. 108(1957)720. 

4. D. W. Lang, Nucl. Phys. 26(1961)434; 12(1963)353; 

V. Dilg, W. Schantl, H. Vonach and M. Uhl, Nucl. Phys. 

A217(1973)269. 

5. H. Baba, Nucl. Phys. A159(1970)625. 

6. T. D. Newton, Cañad. J. Phys. ¿£(1956)804; ¿¿(1957)1400. 

7. A. G. W. Cameron, Cañad. J. Phys. ¿6(1958)1040. 

8. W. D. Meyers and tf. J. Swiatecki, Nucl. Phys. 81(1966)1 . 

9. V. M. Strutinski, Nucl. Phys. A95(1967)120: 

V. M. Strutinski and H. C. Pauli, Proc. Intern. 3ymp. on Phy-

sics and Chemistry of Fission (I.A.E.A, Vienna,1969) p.155. 

2.6 



10. S. K. Ghosh, 3. Mukherjee and A. Chatterjee, Phys. Lett. 

38B( 1972) 203 

11. S. K. Ghosh and A. Chatterjee, Phys. Rev. Ç7(1973)840; C8(1973) 

12. R. Sarkar and A. Chatterjee, Phys. Lett. 30B(1969)313:33B(1971)263: 

Phys. Rev. Çl(1970)619; Ç4(1971)944; Proc. Intern. Conf. on Sta-

tistical Properties of Nuclei, Albany,1971; 

A. Chatterjee, Intern. At. Energy Agency Report No. INDC-7/U; 

S. Chatterjee, Nucl. Phys. A143(1970^277 

3. Chatterjee and A. Chatterjee, Nucl. Phys. A129(1969) ;Proc. 

Intern. Conf. on Statistical Properties of Nuclei, Albany,1971; 

Ph.D. Dissertations of R. Sarkar, 3. Mukherjee and S. K. Ghosh 

(unpublished) submitted to Calcutta University, 1971-73. 

13. N. Rosenzweig, Phys. Rev. 10^(1957)950; 108(1957)817: 

N. Rosenzweig, L. M. Bollinger, L. L. Lee and J. P. Schiffer, 

Proc. Second U.N. Conference on the Peaceful Uses of Atomic 

Energy, Geneva, 1958 (United Nations, Geneva,1958) p. 11. 

14. S. T. Belyaev, Kgl. Dansk. Vid. Selskab. Mat. Pys. Medd. 

¿1 , No. 11 (1959). 

15. 3. G. Nilsson, R. Nix, A. Sobiczewski, Z« Szymanski, S. Wycech, 

C. Gustafson and P. Moller, Nucl. Phys. A115(1968)545: 

3. G. Nilsson, C. P. Tsang, A. Sobiczewski, Z. Szymanski, 

3. Wycech, C. Gustafson, I.-L. Lamm, P. Miller and B.Nilsson, 

Nucl. Phys. A13K1969) 1; 

A. Sobiczeweki, Z. Szymanski, 3. Wycech, 3. G. Nilseon, 

J. R. Nix, C. F. Tsang, C. Gustafsen, P. Miller and 

B. Nilsson, Nucl. Phys. A131(1969)67. 

2.7 



2. LEVEL DENSITY PARAMETERS FOR 9 ̂  Z ̂  75 ( 15 ̂  A ̂  192 ) 

2.1. FOREWORD : 

Information on light and medium weight nuclei from mass 15 to 
192 are presented in the following pages (pp. 2.2 - 2.28). These 
constitute a group of relatively simple structures. In the first 
half of the group, Coulomb corrections to our model deformation 
energy are not significant in magnitude. In the rare earth region 
the existence of permanent deformation is relatively simple to tre-
at as higher order deformations do not interfere significantly. Our 
results have already been published in graphical form in ref*. With 
only minor changes in the present computation, the results shown 
in Table 1 are essentially the same as in ref1. 

The very light nuclei, having the simplest shell model struc-
tures, are not so simple to treat in our model due to the uncertain-
ties involved in Belyaev treatment for nuclei with not-too-many 
particles. This is why they were omitted in ref1. Whether the 
estimates of our model deformation energies in this region are 
realistic or not needs further investigation. The fact that our 
predicted a-parameters fairly agree with the available experimen-
tal data seems to indicate that the binding effect due to our model 
deformation tends to cancel in part with even larger Rosenzweig 
unbinding effect, 

2.2. REFERENCES : 

1. S. K. Ghosh, S. Mukherjee and A. Chatterjee, Phys. Lett. 
28B(1972)203; S. K. Ghosh and A. Chatterjee, Phys. Rev. 
£1(1973)840; C8( 1973)423; compare with refs?""5 in Sec. 1.7 . 

2.3. THE TABLE (TABLE 1) : 

Comments in Sec. 1.6 may be noted; the symbol headings are 
fully explained there. 
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2 N MASS D E F - E DELTA E A-ZERO A-PAR 

9 6 1 5 5 . 1 8 9 - 8 . 9 4 2 1 . 1 9 2 0 . 9 8 1 
7 16 2 . 5 4 8 - 0 . 1 6 9 1 . 2 7 2 2 . 1 9 4 
8 1 7 1 . 5 8 7 - 3 . 4 2 0 1 . 3 5 1 2 . 2 6 4 
9 1 8 3 . 2 8 0 - 1 . 8 5 3 1 . 4 3 1 2 . 2 2 1 

1 0 1 9 3 . 5 1 8 - 0 . 5 6 3 1 . 5 1 0 2 . 4 0 5 

9 1 1 2 0 3 . 5 6 0 4 . 2 0 6 1 . 5 9 0 2 . 8 5 0 
12 2 1 3 . 7 8 1 - 0 . 1 0 1 1 . 6 6 9 2 . 6 4 6 
1 3 2 2 4 . 2 3 0 0 . 9 6 5 1 . 7 4 9 2 . 7 7 3 
14 2 3 4 . 8 2 6 - 5 . 7 5 4 1 . 8 2 8 2 . 0 1 2 
1 5 2 4 2 . 5 2 4 2 . 8 9 2 1 . 9 0 8 3 . 5 2 9 

10 7 1 7 2 . 7 4 1 0 . 2 6 3 1 . 3 5 1 2 . 3 2 8 
8 18 1 . 7 8 0 - 2 . 9 8 8 1 . 4 3 1 2 . 3 9 7 
9 1 9 3 . 4 7 3 - 1 . 4 2 0 1 . 5 1 0 2 . 3 4 4 

1 0 2 0 3 . 7 1 0 - 0 . 1 3 0 1 . 5 9 0 . 2 . 5 3 0 
1 1 2 1 3 . 7 5 3 4 . 6 3 8 1 . 6 6 9 2 . 9 8 5 

10 12 
1 3 
1 4 
1 5 
16 

22 
2 3 
2 4 
2 5 
26 

3 . 9 7 4 
4 . 4 2 3 
5 . 0 1 9 
2 . 7 1 7 
2.666 

0 . 3 3 1 
1 . 3 9 8 

• 5 . 3 2 1 
3 * 3 2 4 
0 . 5 1 2 

1 . 7 4 9 
1.826 
1 . 9 0 8 
1 . 9 8 7 
2 . 0 6 7 

2 . 7 7 0 
2 . 8 9 7 
2 . 1 0 5 
3 . 6 6 7 
3 . 6 0 1 

11 8 
9 

10 
11 
12 

19 
20 
21 
22 
2 3 

1.806 
3 . 4 9 9 
3 . 7 3 7 
3 . 7 7 9 
4 . 0 0 0 

2 . 2 9 8 
3 . 8 6 6 
5 . 1 5 5 
9 . 9 2 5 
5 . 6 1 8 

1 . 5 1 0 
1 . 5 9 0 
1 . 6 6 9 
1 . 7 4 9 
1.828 

2 . 8 6 9 
2 . 8 4 1 
3 . 0 1 4 
3 . 3 1 3 
3 . 2 8 2 

11 1 3 
1 4 
1 5 
16 
1 7 

2 4 
2 5 
26 
2 7 
28 

4 . 4 4 9 
5 . 0 4 5 
2 . 7 4 4 
2 . 6 9 3 
3 . 0 6 1 

6 . 6 8 4 
• 0 . 0 3 4 
8.611 
5 . 7 9 9 
6 . 5 1 1 

1 . 9 0 8 
1 . 9 8 7 
2 . 0 6 7 
2 . 1 4 6 
2.226 

3 . 4 0 4 
2 . 8 4 9 
4 . 0 3 3 
4 . 1 0 7 
4 . 2 2 5 

12 9 
10 
11 
12 
13 

21 
22 
2 3 
2 4 
2 5 

3 . 7 0 3 
3 . 9 4 1 
3 . 9 8 3 
4 . 2 0 4 
4 . 6 5 3 

• 1 . 1 5 9 
0 . 1 2 9 
4 . 8 9 9 
0 . 5 9 2 
1 . 6 5 8 

1 . 6 6 9 
1 . 7 4 9 
1 . 8 2 8 
1 . 9 0 8 
1 . 9 8 7 

2 . 5 6 7 
2 . 7 5 9 
3 . 2 4 4 
2 . 9 9 5 
3 . 1 2 1 
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Z N MASS DEF-E DELTA E A-ZERO A-PAR 

1 2 2 6 5 . 2 4 9 - 5 . 0 6 0 2 . 0 6 7 2 . 2 5 1 
1 5 2 7 2 . 9 4 8 3 . 5 6 5 2 . 1 4 6 3 . 9 3 1 
1 6 2 8 2 . 8 9 7 0 . 7 7 3 2 . 2 2 6 3 . 8 4 7 
17 2 9 3 . 2 6 5 1 . 4 8 5 2 . 3 0 5 3 . 9 6 3 
1 8 3 0 2 . 9 3 8 - 0 . 1 2 8 2 . 3 8 5 4 . 0 1 2 

1 3 10 2 3 4 . 3 6 9 1 . 8 8 2 1 . 8 2 8 2 . 9 5 1 
11 2 4 4 . 4 1 1 6 . 6 5 1 1 . 9 0 8 3 . 4 0 9 
12 2 5 4 . 6 3 2 2 . 3 4 4 1 . 9 8 7 3 . 1 9 1 
1 3 2 6 5 . 0 8 1 3 . 4 1 1 2 . 0 6 7 3 . 3 1 4 
1 4 2 7 5 . 6 7 7 - 3 . 3 0 8 2 . 1 4 6 2 . 4 6 5 

1 3 15 2 8 3 . 3 7 5 5 . 3 3 7 2 . 2 2 6 4 . 1 0 4 
16 2 9 3 . 3 2 5 2 . 5 2 5 2 . 3 0 5 4 . 0 4 7 
1 7 3 0 3 . 6 9 2 3 . 2 3 7 2 . 3 8 5 4 . 1 6 1 
1 8 3 1 3 . 3 6 5 1 . 6 2 3 2 . 4 6 4 4 . 2 2 4 
19 3 2 2 . 9 8 2 1 . 2 8 4 2 . 5 4 4 4 . 4 3 0 

1 4 11 2 5 4 . 9 9 4 - 0 . 6 2 0 1 . 9 8 7 2 . 7 9 6 
12 2 6 5 . 2 1 5 - 4 . 9 2 7 2 . 0 6 7 2 . 2 8 0 
1 3 2 7 5 . 6 6 4 - 3 . 8 6 1 2 . 1 4 6 2 . 3 9 0 
1 4 2 8 6 . 2 6 0 - 1 0 . 5 8 0 2 . 2 2 6 1 . 2 2 5 
15 2 9 3 . 9 5 9 - 1 . 9 3 4 2 . 3 0 5 3 . 3 7 1 

1 4 1 6 3 0 3 . 9 0 8 - 4 . 7 4 6 2 . 3 8 5 3 . 0 8 8 
1 7 3 1 4 . 2 7 6 - 4 . 0 3 4 2 . 4 6 4 3 . 1 8 2 
1 8 32 3 . 9 4 9 - 5 . 6 4 8 2 . 5 4 4 3 . 1 2 8 
19 3 3 3 . 5 6 6 - 5 . 9 8 8 2 . 6 2 3 3 . 3 0 4 
2 0 3 4 3 . 0 2 1 - 8 . 6 3 5 2 . 7 0 3 3 . 1 1 6 

15 1 ] 2 6 2 . 8 4 2 9 . 0 1 5 2 . 0 6 7 4 . 0 2 6 
12 2 7 3 . 0 6 3 4 . 7 0 8 2 . 1 4 6 3 . 9 8 1 
1 3 2 8 3 . 5 1 2 5 . 7 7 4 2 . 2 2 6 4 . 1 0 3 
1 4 2 9 4 . 1 0 8 - 0 . 9 4 4 2 . 3 0 5 3 . 4 5 7 
15 3 0 1 . 8 0 6 7 . 7 0 1 2 . 3 8 5 4 . 7 8 1 

15 16 3 1 1 . 7 5 6 4 . 8 8 9 2 . 4 6 4 4 . 8 5 8 
1 7 3 2 2 . 1 2 4 5 . 6 0 1 2 . 5 4 4 4 . 9 7 4 
18 3 3 1 . 7 9 6 3 . 9 8 7 2 . 6 2 3 5 . 1 1 0 
19 3 4 1 . 4 1 3 3 . 6 4 7 2 . 7 0 3 5 . 3 3 2 
2 0 3 5 0 . 8 6 9 1 . 0 0 0 2 . 7 8 2 5 . 4 2 0 
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Z N MASS D E F - E DELTA E A - Z E R O A - P A R 

1 6 1 1 2 7 2 . 7 9 9 5 . 9 2 6 2 . 1 4 6 4 . 0 9 4 
1 2 2 8 3 . 0 2 0 1 . 6 1 9 2 . 2 2 6 3 . 8 9 8 
1 3 2 9 3 . 4 6 9 2 . 6 8 5 2 . 3 0 5 4 . 0 2 7 
1 4 3 0 4 . 0 6 5 - 4 . 0 3 3 2 . 3 8 5 3 . 1 4 7 
1 5 3 1 1 . 7 6 3 4 . 6 1 2 2 . 4 6 4 4 . 8 4 2 

16 1 6 3 2 1 . 7 1 2 1 . 8 0 0 2 . 5 4 4 4 . 8 1 4 
1 7 3 3 2 . 0 8 0 2 . 5 1 2 2 . 6 2 3 4 . 9 3 2 
1 8 3 4 1 . 7 5 3 0 . 8 9 8 2 . 7 0 3 5 . 0 1 7 
1 9 3 5 1 . 3 7 0 0 . 5 5 8 2 . 7 8 2 5 . 2 3 8 
20 36 0.826 -2.088 2.662 5.242 

16 2 1 3 7 3 . 5 2 2 - 0 . 3 8 8 2 . 9 4 1 4 . 7 0 9 
2 2 3 8 4 . 2 1 8 3 . 5 3 8 3 . 0 2 1 5 . 1 4 1 
2 3 3 9 4 . 2 5 8 5 . 9 2 1 3 . 1 0 0 5 . 5 1 9 
2 4 4 0 4 . 2 0 5 6 . 4 7 3 3 . 1 8 0 5 . 7 2 5 
2 5 4 1 4 . 1 4 6 5 . 3 3 8 3 . 2 5 9 5 . 7 7 9 

1 7 12 2 9 3 . 3 6 3 2 . 5 7 6 2 . 3 0 5 4 . 0 4 2 
1 3 3 0 3 . 8 1 2 3 . 6 4 2 2 . 3 8 5 4 . 1 6 8 
1 4 3 1 4 . 4 0 8 - 3 . 0 7 6 2 . 4 6 4 3 . 2 8 9 
15 3 2 2 . 1 0 6 5 . 5 6 9 2 . 5 4 4 4 . 9 7 6 
1 6 3 3 2 . 0 5 5 2 . 7 5 7 2 . 6 2 3 4 . 9 5 9 

1 7 1 7 3 4 2 . 4 2 3 3 . 4 6 9 2 . 7 0 3 5 . 0 7 5 
1 8 3 5 2 . 0 9 6 1 . 8 5 5 2 . 7 8 2 5 . 1 6 5 
1 9 3 6 1 . 7 1 3 1 . 5 1 5 2 . 8 6 2 5 . 3 8 8 
2 0 3 7 1 . 1 6 9 - 1 . 1 3 1 2 . 9 4 1 5 . 4 0 0 
2 1 3 8 3 . 8 6 5 0 . 5 6 8 3 . 0 2 1 4 . 8 5 9 

17 22 3 9 4 . 5 6 1 4 . 4 9 5 3 . 1 0 0 5 . 2 8 0 
2 3 4 0 4 . 6 0 1 6 . 8 7 8 3 . 1 8 0 5 . 6 4 8 
2 4 4 1 4 . 5 4 8 7 . 4 3 0 3 . 2 5 9 5 . 8 5 1 
2 5 4 2 4 . 4 8 9 6 . 2 9 5 3 . 3 3 9 5 . 9 1 0 
2 6 4 3 4 . 2 1 7 3 . 8 7 5 3 . 4 1 8 5 . 8 6 3 

18 1 3 3 1 3 . 5 0 9 1 . 8 0 7 2 . 4 6 4 4 . 2 0 5 
1 4 3 2 4 . 1 0 5 - 4 . 9 1 1 2 . 5 4 4 3 . 1 9 8 
15 3 3 1 . 8 0 3 3 . 7 3 4 2 . 6 2 3 5 . 0 9 2 
1 6 3 4 1 . 7 5 3 0 . 9 2 2 2 . 7 0 3 5 . 0 1 9 
17 3 5 2 . 1 2 1 1 . 6 3 4 2 . 7 8 2 5 . 1 3 6 

2 . 4 



2 N MASS D E F - E DELTA E A-ZERO A 

18 18 3 6 1 . 7 9 3 0 . 0 2 0 2 . 8 6 2 5 
19 3 7 1 . 4 1 1 - 0 . 3 1 9 2 . 9 4 1 5 
2 0 3 8 0 . 8 6 6 - 2 . 9 6 5 3 . 0 2 1 5 
2 1 3 9 3 . 5 6 3 - 1 . 2 6 6 3 . 1 0 0 4 
22 4 0 4 . 2 5 8 2 . 6 6 0 3 . 1 8 0 5 

l e 2 3 4 1 4 . 2 9 8 5 . 0 4 3 3 . 2 5 9 5 
2 4 4 2 4 . 2 4 5 5 . 5 9 5 3 . 3 3 9 5 
25 4 3 4 . 1 8 6 4 . 4 6 0 3 . 4 1 8 5 
26 4 4 3 . 9 1 5 2 . 0 4 0 3 . 4 9 8 5 
2 7 4 5 3 . 0 0 2 - 1 . 0 7 0 3 . 5 7 7 5 

19 14 3 3 3 . 7 5 1 - 4 . 8 8 4 2 . 6 2 3 3 
1 5 3 4 1 . 4 4 9 3 . 7 6 1 2 . 7 0 3 5 
16 3 5 1 . 3 9 8 0 . 9 4 9 2 . 7 8 2 5 
1 7 3 6 1 . 7 6 6 1 . 6 6 1 2 . 8 6 2 5 
18 3 7 1 . 4 3 9 0 . 0 4 7 2 . 9 4 1 5 

19 19 3 8 1 . 0 5 6 - 0 . 2 9 1 3 . 0 2 1 5 
2 0 3 9 0 . 5 1 2 - 2 . 9 3 8 3 . 1 0 0 5 
2 1 4 0 3 . 2 0 8 - 1 . 2 3 9 3 . 1 8 0 5 
22 4 1 3 . 9 0 4 2 . 6 8 7 3 . 2 5 9 5 
2 3 4 2 3 . 9 4 4 5 . 0 7 0 3 . 3 3 9 5 

19 2 4 4 3 3 . 8 9 1 5 . 6 2 2 3 . 4 1 8 6 
2 5 4 4 3 . 8 3 2 4 . 4 8 7 3 . 4 9 8 6 
2 6 4 5 3 . 5 6 0 2 . 0 6 7 3 . 5 7 7 6 
2 7 4 6 2 . 6 4 7 - 1 . 0 4 3 3 . 6 5 7 6 
2 8 4 7 0 . 5 1 2 - 4 . 1 1 9 3 . 7 3 6 6 

2 0 1 5 3 5 0 . 9 3 7 1 . 1 8 9 2 . 7 8 2 5 
1 6 3 6 0 . 8 8 6 - 1 . 6 2 2 2 . 8 6 2 5 
1 7 3 7 1 . 2 5 4 - 0 . 9 1 0 2 . 9 4 1 5 
18 3 8 0 . 9 2 7 - 2 . 5 2 4 3 . 0 2 1 5 
1 9 3 9 0 . 5 4 4 - 2 . 8 6 4 3 . 1 0 0 5 

2 0 2 0 4 0 0 . 0 0 0 - 5 . 5 1 1 3 . 1 8 0 5 
2 1 4 1 2 . 6 9 6 - 3 . 8 1 2 3 . 2 5 9 4 
22 4 2 3 . 3 9 2 0 . 1 1 5 3 . 3 3 9 5 
2 3 4 3 3 . 4 3 2 2 . 4 9 8 3 . 4 1 8 5 
2 4 4 4 3 . 3 7 9 3 . 0 5 0 3 . 4 9 8 6 

A - P A R 

2.5 



Z N MASS D E F - E DELTA E A-ZERO A-PAR 

2 0 2 5 4 5 3 . 3 2 0 1 . 9 1 5 3 . 5 7 7 6 . 1 9 4 
2 6 4 6 3 . 0 4 8 - 0 . 5 0 4 3 . 6 5 7 6 . 0 3 8 
2 7 4 7 2 . 1 3 5 - 3 . 6 1 5 3 . 7 3 6 5 . 9 6 5 
2 6 4 8 0 . 0 0 0 - 6 . 6 9 2 3 . 8 1 6 6 . 4 5 0 
2 9 4 9 0 . 2 7 9 - 4 . 2 8 5 3 . 8 9 5 6 . 9 6 6 

2 0 3 0 5 0 0 . 4 6 8 - 3 . 2 1 0 3 . 9 7 5 7 . 2 3 3 
3 1 51 0 . 6 1 2 - 1 . 7 9 4 4 . 0 5 4 7 . 5 7 5 
3 2 52 0 . 7 4 2 - 2 . 6 4 2 4 . 1 3 4 7 . 5 0 4 
3 3 5 3 1 . 1 3 9 - 0 . 6 4 4 4 . 2 1 3 7 . 8 3 6 
3 4 5 4 1 . 1 3 3 - 0 . 3 6 5 4 . 2 9 3 8 . 0 3 5 

2 1 19 4 0 3 . 0 7 4 - 0 . 9 9 8 3 . 1 8 0 5 . 1 6 1 
2 0 4 1 2 . 5 3 0 - 3 . 6 4 5 3 . 2 5 9 5 . 0 3 5 
2 1 4 2 5 . 2 2 6 - 1 . 9 4 6 3 . 3 3 9 4 . 3 3 1 
22 4 3 5 . 9 2 2 1 . 9 8 0 3 . 4 1 8 4 . 9 1 0 
2 3 4 4 5 . 9 6 2 4 . 3 6 4 3 . 4 9 8 5 . 4 1 7 

2 1 2 4 4 5 5 . 9 0 9 4 . 9 1 5 3 . 5 7 7 5 . 6 4 7 
2 5 4 6 5 . 8 5 0 3 . 7 8 0 3 . 6 5 7 5 . 6 1 2 
2 6 4 7 5 . 5 7 8 1 . 3 6 0 3 . 7 3 6 5 . 3 9 9 
2 7 4 8 4 . 6 6 6 - 1 . 7 5 0 3 . 8 1 6 5 . 2 7 5 
2 8 4 9 2 . 5 3 0 - 4 . 8 2 6 3 . 8 9 5 5 . 7 4 1 

2 2 1 9 4 1 3 . 6 8 6 3 . 0 1 2 3 . 2 5 9 5 . 6 6 1 
2 0 4 2 3 . 1 4 1 0 . 3 6 5 3 . 3 3 9 5 . 6 1 7 
2 1 4 3 5 . 8 3 8 2 . 0 6 4 3 . 4 1 8 4 . 9 5 9 
2 2 4 4 6 . 5 3 3 5 . 9 9 1 3 . 4 9 8 5 . 4 4 5 
2 3 4 5 6 . 5 7 3 8 . 3 7 4 3 . 5 7 7 5 . 8 6 5 

2 2 2 4 4 6 6 . 5 2 1 8 . 9 2 6 3 . 6 5 7 6 . 0 7 4 
2 5 4 7 6 . 4 6 2 7 . 7 9 1 3 . 7 3 6 6 . 0 9 5 
2 6 4 8 6 . 1 9 0 5 . 3 7 1 3 . 8 1 6 5 . 9 8 1 
2 7 4 9 5 . 2 7 7 2 . 2 6 0 3 . 8 9 5 5 . 9 5 0 
2 6 5 0 3 . 1 4 1 - 0 . 8 1 5 3 . 9 7 5 6 . 4 5 7 

2 2 2 9 5 1 3 . 4 2 1 1 . 5 9 0 4 . 0 5 4 6 . 9 1 9 
3 0 52 3 . 6 1 0 2 . 6 6 5 4 . 1 3 4 7 . 1 5 6 
3 1 5 3 3 . 7 5 4 4 . 0 8 1 4 . 2 1 3 7 . 4 5 5 
3 2 5 4 3 . 8 8 4 3 . 2 3 3 4 . 2 9 3 7 . 4 0 4 
3 3 5 5 4 . 2 8 1 5 . 2 3 1 4 . 3 7 2 7 . 6 8 1 

2.6 



z N MASS D E F - E DELTA E A-ZERO A-PAR 

2 3 2 3 4 6 6 . 5 8 9 1 0 . 7 8 2 3 . 6 5 7 6 . 2 2 3 
2 4 4 7 6 . 5 3 6 1 1 . 3 3 4 3 . 7 3 6 6 . 4 1 5 
2 5 4 8 6 . 4 7 7 1 0 . 1 9 9 3 . 8 1 6 6 . 4 6 0 
2 6 4 9 6 . 2 0 5 7 . 7 7 9 3 . 8 9 5 6 . 4 4 8 
2 7 5 0 5 . 2 9 3 4 . 6 6 8 3 . 9 7 5 6 . 4 9 5 

2 3 2 6 5 1 3 . 1 5 7 1 . 5 9 2 4 . 0 5 4 7 . 0 3 6 
2 9 52 3 . 4 3 6 3 . 9 9 8 4 . 1 3 4 7 . 4 3 1 
3 0 5 3 3 . 6 2 5 5 . 0 7 3 4 . 2 1 3 7 . 6 4 2 
3 1 5 4 3 . 7 7 0 6 . 4 8 9 4 . 2 9 3 7 . 8 9 4 
3 2 5 5 3 . 9 0 0 5 . 6 4 1 4 . 3 7 2 7 . 8 9 2 

2 4 2 1 4 5 5 . 8 0 1 5 . 0 2 4 3 . 5 7 7 5 . 7 0 5 
2 2 4 6 6 . 4 9 6 8 . 9 5 1 3 . 6 5 7 6 . 0 8 5 
2 3 4 7 6 . 5 3 6 1 1 . 3 3 4 3 . 7 3 6 6 . 4 1 5 
2 4 4 8 6 . 4 8 3 1 1 . 8 8 6 3 . 8 1 6 6 . 6 0 3 
2 5 4 9 6 . 4 2 4 1 0 . 7 5 1 3 . 8 9 5 6 . 6 7 8 

2 4 2 6 5 0 6 . 1 5 3 8 . 3 3 1 3 . 9 7 5 6 . 6 6 7 
2 7 5 1 5 . 2 4 0 5 . 2 2 0 4 . 0 5 4 6 . 7 3 5 
2 8 5 2 3 . 1 0 4 2 . 1 4 4 4 . 1 3 4 7 . 2 9 0 
2 9 5 3 3 . 3 8 3 4 . 5 5 0 4 . 2 1 3 7 . 6 7 0 
3 0 5 4 3 . 5 7 2 5 . 6 2 5 4 . 2 9 3 7 . 8 7 3 

2 4 3 1 5 5 3 . 7 1 7 7 . 0 4 1 4 . 3 7 2 8 . 1 1 5 
3 2 5 6 3 . 8 4 7 6 . 1 9 3 4 . 4 5 2 8 . 1 2 4 
3 3 5 7 4 . 2 4 4 8 . 1 9 1 4 . 5 3 1 8 . 3 2 3 
3 4 5 8 4 . 2 3 8 8 . 4 7 1 4 . 6 1 1 8 . 4 9 5 
3 5 5 9 4 . 2 4 9 1 0 . 3 3 1 4 . 6 9 0 8 . 7 5 8 

2 5 2 7 5 2 5 . 1 9 6 4 . 0 7 0 4 . 1 3 4 6 . 6 9 5 
2 8 5 3 3 . 0 6 0 0 . 9 9 4 4 . 2 1 3 7 . 2 4 8 
2 9 5 4 3 . 3 3 9 3 . 4 0 0 4 . 2 9 3 7 . 6 7 0 
3 0 5 5 3 . 5 2 8 4 . 4 7 5 4 . 3 7 2 7 . 8 8 9 
3 1 5 6 3 . 6 7 3 5 . 8 9 1 4 . 4 5 2 8 . 1 5 7 

2 6 2 5 5 1 6 . 1 5 1 7 . 1 3 8 4 . 0 5 4 6 . 6 4 6 
2 6 5 2 5 . 8 7 9 4 . 7 1 8 4 . 1 3 4 6 . 5 0 4 
2 7 5 3 4 . 9 6 7 1 . 6 0 7 4 . 2 1 3 6 . 4 5 1 
2 8 5 4 2 . 8 3 1 - 1 . 4 6 8 4 . 2 9 3 6 . 9 8 8 
2 9 5 5 3 . 1 1 0 0 . 9 3 7 4 . 3 7 2 7 . 4 8 6 



2 N MASS DEF-E DELTA E A-ZERO A-PAR 

2 6 3 0 5 6 3 . 2 9 9 2 . 0 1 2 4 . 4 5 2 7 7 3 6 
3 1 5 7 3 . 4 4 4 3 . 4 2 8 4 . 5 3 1 8 0 5 3 
3 2 5 8 3 . 5 7 4 2 . 5 8 0 4 . 6 1 1 7 9 8 4 
3 3 5 9 3 . 9 7 1 4 . 5 7 8 4 . 6 9 0 8 2 7 9 
3 4 6 0 3 . 9 6 5 4 . 8 5 8 4 . 7 7 0 8 4 6 6 

2 7 2 8 5 5 2 . 0 0 5 - 4 . 6 6 6 4 . 3 7 2 6 78 5 
2 9 5 6 2 . 2 8 5 - 2 . 2 6 0 4 . 4 5 2 7 3 5 6 
3 0 5 7 2 . 4 7 4 - 1 . 1 8 5 4 . 5 3 1 7 6 3 4 
3 1 5 8 2 . 6 1 8 0 . 2 3 0 4 . 6 1 1 8 0 0 1 
3 2 5 9 2 . 7 4 8 - 0 . 6 1 7 4 . 6 9 0 7 8 8 3 

2 7 3 3 6 0 3 . 1 4 5 1 . 3 8 0 4 . 7 7 0 8 2 4 1 
3 4 6 1 3 . 1 3 9 1 . 6 6 0 4 . 8 4 9 8 4 3 9 
3 5 6 ? 3 . 1 5 0 3 . 5 2 0 4 . 9 2 9 8 9 1 9 
3 6 6 3 3 . 1 9 0 2 . 2 3 5 5 . 0 0 8 8 8 0 6 
3 7 6 4 3 . 2 6 2 2 . 7 5 1 5 . 0 8 8 9 0 0 9 

2 8 2 7 5 5 2 . 1 3 5 - 4 . 7 9 6 4 . 3 7 2 6 6 7 8 
2 8 5 6 0 . 0 0 0 - 7 . 8 7 3 4 . 4 5 2 7 2 0 7 
2 9 5 7 0 . 2 7 9 - 5 . 4 6 6 4 . 5 3 1 7 8 1 7 
3 0 5 8 0 . 4 6 8 - 4 . 3 9 1 4 . 6 1 1 8 1 1 5 
3 1 5 9 0 . 6 1 2 - 2 . 9 7 5 4 . 6 9 0 8 5 1 0 

2 8 3 2 6 0 0 . 7 4 2 - 3 . 8 2 3 4 . 7 7 0 8 3 7 9 
3 3 6 1 1 . 1 3 9 - 1 . 8 2 5 4 . 8 4 9 8 7 6 8 
3 4 6 2 1 . 1 3 3 - 1 . 5 4 6 4 . 9 2 9 8 9 7 8 
3 5 6 3 1 . 1 4 4 0 . 3 1 4 5 . 0 0 8 9 5 0 0 
3 6 6 4 1 . 1 8 4 - 0 . 9 7 0 5 . 0 8 8 9 3 6 8 

2 8 3 7 6 5 1 . 2 5 6 - 0 . 4 5 5 5 . 1 6 7 9 5 8 5 
3 8 6 6 1 . 3 5 9 - 2 . 9 4 4 5 . 2 4 7 9 0 6 7 
3 9 6 7 0 . 5 1 1 0 . 6 1 4 5 . 3 2 6 10 4 9 4 
4 0 6 8 0 . 5 0 8 - 0 . 5 2 2 5 . 4 0 6 10 4 3 8 

2 9 2 9 5 8 0 . 6 1 9 - 1 . 6 5 1 4 . 6 1 1 8 6 4 0 
3 0 5 9 0 . 8 0 8 - 0 . 5 7 6 4 . 6 9 0 8 9 0 1 
3 1 6 0 0 . 9 5 2 0 . 8 3 9 4 . 7 7 0 9 2 2 8 
32 6 1 1 . 0 8 2 - 0 . 0 0 8 4 . 8 4 9 9 1 7 0 
3 3 6 2 1 . 4 7 9 1 . 9 8 9 4 . 9 2 9 9 4 6 9 



MASS D E F - E DELTA E A - Z E R O A - P A R 

2 9 

2 9 

3 0 

3 0 

3 0 

3 1 

3 1 

3 1 

32 

3 4 
3 5 
3 6 
3 7 
3 8 

3 9 
4 0 

2 9 
3 0 
3 1 
32 
3 3 

3 4 
3 5 
3 6 
3 7 
3 8 

3 9 
4 0 
4 1 

3 3 
3 4 
3 5 
3 6 
3 7 

3 8 
3 9 
4 0 
4 1 
4 2 

4 3 
4 4 
4 5 

3 3 
3 4 
3 5 
3 6 
3 7 

6 3 
6 4 
6 5 
66 
6 7 

68 
6 9 

59 
60 
61 
62 
6 3 

6 4 
6 5 
66 
6 7 
68 

6 9 
7 0 
7 1 

6 4 
6 5 
66 
6 7 
68 

6 9 
7 0 
7 1 
72 
7 3 

7 4 
7 5 
76 

6 5 
66 
6 7 
68 
6 9 

1 . 4 7 3 
1 . 4 8 4 
1 . 5 2 4 
1 . 5 9 6 
1 . 6 9 9 

0 . 8 5 1 
0 . 8 4 8 

0 . 8 3 5 
1 . 0 2 4 
1 . 1 6 9 
1 . 2 9 9 
1 . 6 9 6 

1 . 6 9 0 
1 . 7 0 1 
1 . 7 4 1 
1 . 8 1 3 
1 . 9 1 5 

1 . 0 6 8 
1 . 0 6 5 
2 . 7 8 7 

1 . 8 5 1 
1 . 8 4 5 
1 . 8 5 6 
1 . 8 9 6 
1 . 9 6 8 

2 . 0 7 1 
1 . 2 2 3 
1.220 
2 . 9 4 2 
2 . 6 3 5 

2 . 4 0 1 
2 . 2 1 9 
2 . 0 6 5 

1 . 9 7 9 
1 . 9 7 3 
1 . 9 8 4 
2 . 0 2 4 
2 . 0 9 6 

2 6 9 
1 3 0 
8 4 4 
3 6 0 
8 7 1 

4 2 9 
2 9 2 

6 4 1 
5 6 6 
8 4 9 
001 
9 9 9 

2 7 9 
1 4 0 
8 5 4 
3 7 0 
881 

4 4 0 
3 0 2 
7 7 6 

9 8 3 
2 6 3 
1 2 3 
8 3 8 
3 5 3 

8 6 4 
4 2 3 
286 
7 5 9 
9 3 5 

3 4 1 
4 4 2 
5 7 5 

1 9 8 
4 7 8 
3 3 9 
0 5 3 
5 6 9 

5 . 0 0 8 
5 . 0 8 8 
5 . 1 6 7 
5 . 2 4 7 
5 . 3 2 6 

5 . 4 0 6 
5 . 4 8 5 

4 . 6 9 0 
4 . 7 7 0 
4 . 8 4 9 
4 . 9 2 9 
5 . 0 0 8 

5 . 0 8 8 
5 . 1 6 7 
5 . 2 4 7 
5 . 3 2 6 
5 . 4 0 6 

5 . 4 8 5 
5 . 5 6 5 
5 . 6 4 4 

5 . 0 8 8 
5 . 1 6 7 
5 . 2 4 7 
5 . 3 2 6 
5 . 4 0 6 

5 . 4 8 5 
5 . 5 6 5 
5 . 6 4 4 
5 . 7 2 4 
5 . 8 0 3 

5 . 8 8 3 
5 . 9 6 2 
6 . 0 4 2 

5 . 1 6 7 
5 . 2 4 7 
5 . 3 2 6 
5 . 4 0 6 
5 . 4 8 5 

9 . 6 6 8 
10.062 
1 0 . 0 3 7 
1 0 . 2 3 0 

9 . 9 1 1 

1 0 . 9 9 6 
1 1 . 0 3 9 

8 . 6 8 0 
8 . 9 4 5 
9 . 2 8 0 
9 . 2 1 1 
9 . 5 1 9 

9 . 7 1 9 
1 0 . 1 2 7 
1 0 . 0 8 9 
1 0 . 2 8 4 

9 . 9 3 9 

11.066 
1 1 . 0 9 9 

9 . 8 2 6 

9 . 7 5 0 
9 . 9 4 6 

1 0 . 3 2 4 
1 0 . 3 1 0 
1 0 . 4 9 8 

1 0 . 1 9 8 
1 1 . 2 4 8 
1 1 . 3 0 3 
1 0 . 1 0 5 
1 0 . 4 7 2 

11.201 
1 1 . 3 0 3 
1 1 . 7 1 4 

9 . 5 2 9 
9 . 7 3 4 

1 0 . 1 9 6 
10.111 
1 0 . 3 1 5 

2.9 



Z N MASS D E F - E OELTA E A-ZERO A-PAR 

3 2 3 8 7 0 2 . 1 9 8 0 . 0 8 0 5 . 5 6 5 9 8 7 9 
3 9 7 1 1 . 3 5 1 3 . 6 3 9 5 . 6 4 4 11 1 6 4 
4 0 7 2 1 . 3 4 8 2 . 5 0 1 5 . 7 2 4 11 1 5 4 
4 1 7 3 3 . 0 7 0 - 0 . 0 2 4 5 . 8 0 3 9 7 0 4 
4 2 7 4 2 . 7 6 3 0 . 1 5 0 5 . 8 8 3 1 0 0 9 2 

32 4 3 7 5 2 . 5 2 9 2 . 5 5 6 5 . 9 6 2 10 9 5 7 
4 4 7 6 2 . 3 4 7 1 . 6 5 7 6 . 0 4 2 1 1 0 1 8 
4 5 7 7 2 . 1 9 3 2 . 7 9 1 6 . 1 2 1 11 4 9 8 
4 6 7 8 2 . 0 4 1 1 . 1 1 3 6 . 2 0 1 11 3 7 5 

3 3 3 6 6 9 2 . 4 7 9 3 . 4 4 0 5 . 4 8 5 10 2 6 5 
3 7 7 0 2 . 5 5 1 3 . 9 5 6 5 . 5 6 5 10 4 6 2 
3 8 7 1 2 . 6 5 4 1 . 4 6 7 5 . 6 4 4 10 0 7 0 
3 9 7 2 1 . 8 0 6 5 . 0 2 6 5 . 7 2 4 11 2 7 5 
4 0 1 . 8 0 3 3 . 8 8 8 5 . 8 0 3 11 2 8 7 

3 3 4 1 7 4 3 . 5 2 5 1 . 3 6 2 5 . 8 8 3 9 9 1 2 
4 2 7 5 3 . 2 1 8 1 . 5 3 7 5 . 9 6 2 10 2 9 4 
4 3 7 6 2 . 9 8 4 3 . 9 4 3 6 . 0 4 2 11 1 1 3 
4 4 7 7 2 . 8 0 2 3 . 0 4 4 6 . 1 2 1 11 1 8 7 
4 5 7 8 2 . 6 4 8 4 . 1 7 7 6 . 2 0 1 11 6 4 2 

3 3 4 6 7 9 2 . 4 9 6 2 . 5 0 0 6 . 2 8 0 11 5 5 0 
4 7 8 0 2 . 3 1 7 2 . 4 0 6 6 . 3 6 0 11 7 8 8 

3 4 3 5 6 9 2 . 3 7 0 4 . 2 5 8 5 . 4 8 5 10 4 4 8 
3 6 7 0 2 . 4 1 0 2 . 9 7 3 5 . 5 6 5 10 3 6 9 
3 7 7 1 2 . 4 8 2 3 . 4 8 8 5 . 6 4 4 10 5 7 0 
3 8 7 2 2 . 5 8 4 0 . 9 9 9 5 . 7 2 4 10 1 4 5 
3 9 7 3 1 . 7 3 6 4 . 5 5 8 5 . 8 0 3 11 4 0 9 

3 4 4 0 7 4 1 . 7 3 4 3 . 4 2 0 5 . 8 8 3 11 4 0 8 
4 1 7 5 3 . 4 5 6 0 . 8 9 4 5 . 9 6 2 9 9 6 6 
4 2 7 6 3 . 1 4 8 1 . 0 7 0 6 . 0 4 2 10 3 5 5 
4 3 7 7 2 . 9 1 4 3 . 4 7 6 6 . 1 2 1 11 2 0 8 
4 4 7 8 2 . 7 3 2 2 . 5 7 7 6 . 2 0 1 11 2 7 4 

3 4 4 5 7 9 2 . 5 7 9 3 . 7 1 0 6 . 2 8 0 11 7 4 6 
4 6 8 0 2 . 4 2 6 2 . 0 3 2 6 . 3 6 0 11 6 3 4 
4 7 8 1 2 . 2 4 7 1 . 9 3 9 6 . 4 3 9 11 8 7 5 
4 8 8 2 2 . 0 1 1 . - 0 . 3 1 9 6 . 5 1 9 11 5 9 4 

2.10 



Z N MASS D E F - E DELTA E A-ZERO A-PAR 

3 5 4 0 7 5 1 . 6 6 0 5 . 0 5 9 5 . 9 6 2 ' 1 1 . 8 1 8 
4 1 7 6 3 . 3 8 2 2 . 5 3 3 6 . 0 4 2 1 0 . 5 7 2 
4 2 7 7 3 . 0 7 4 2 . 7 0 9 6 . 1 2 1 1 0 . 9 4 7 
4 3 7 8 2 . 8 4 0 5 . 1 1 5 6 . 2 0 1 1 1 . 6 9 0 
4 4 7 9 2 . 6 5 9 4 . 2 1 5 6 . 2 8 0 1 1 . 7 9 2 

3 5 4 5 8 0 2 . 5 0 5 5 . 3 4 9 6 . 3 6 0 1 2 . 2 0 7 
4 6 81 2 . 3 5 3 3 . 6 7 1 6 . 4 3 9 1 2 . 1 7 1 
4 7 8 2 2 . 1 7 3 3 . 5 7 7 6 . 5 1 9 1 2 . 4 1 1 
4 8 8 3 1 . 9 3 7 1 . 3 1 9 6 . 5 9 8 1 2 . 2 2 6 
4 9 8 4 1 . 6 6 7 - 2 . 9 7 5 6 . 6 7 8 1 1 . 2 8 2 

3 6 3 7 7 3 2 . 3 2 2 3 . 4 5 4 5 . 8 0 3 1 0 . 9 4 8 
3 8 7 4 2 . 4 2 4 0 . 9 6 5 5 . 8 8 3 1 0 . 5 1 9 
3 9 7 5 1 . 5 7 7 4 . 5 2 3 5 . 9 6 2 1 1 . 7 9 6 
4 0 76 1 . 5 7 4 3 . 3 8 6 6 . 0 4 2 1 1 . 7 9 6 
4 1 7 7 3 . 2 9 6 0 . 8 6 0 6 . 1 2 1 1 0 . 3 3 2 

3 6 4 2 7 8 2 . 9 8 8 1 . 0 3 5 6 . 2 0 1 1 0 . 7 2 7 
4 3 7 9 2 . 7 5 5 3 . 4 4 1 6 . 2 8 0 1 1 . 5 8 9 
4 4 8 0 2 . 5 7 3 2 . 5 4 2 6 . 3 6 0 1 1 . 6 5 7 
4 5 8 1 2 . 4 1 9 3 . 6 7 5 6 . 4 3 9 1 2 . 1 3 2 
4 6 82 2 . 2 6 7 1 . 9 9 8 6 . 5 1 9 1 2 . 0 2 2 

3 6 4 7 8 3 2 . 0 8 7 1 . 9 0 4 6 . 5 9 8 1 2 . 2 6 6 
4 8 8 4 1 . 8 5 1 - 0 . 3 5 3 6 . 6 7 8 1 1 . 9 8 4 
4 9 8 5 1 . 5 8 1 - 4 . 6 4 8 6 . 7 5 7 1 0 . 8 6 1 
5 0 8 6 1 . 0 6 5 - 1 0 . 0 8 4 6 . 8 3 7 9 . 0 7 1 

4 3 8 0 2 . 6 3 5 3 . 6 5 3 6 . 3 6 0 1 1 . 8 5 0 
4 4 8 1 2 . 4 5 3 2 . 7 5 4 6 . 4 3 9 1 1 . 9 2 6 
4 5 82 2 . 2 9 9 3 . 8 8 7 6 . 5 1 9 1 2 . 3 9 3 
4 6 8 3 2 . 1 4 7 2 . 2 0 9 6 . 5 9 8 1 2 . 2 9 7 
4 7 8 4 1 . 9 6 7 2 . 1 1 6 6 . 6 7 8 1 2 . 5 4 2 

3 7 4 8 8 5 1 . 7 3 1 - 0 . 1 4 2 6 . 7 5 7 1 2 . 2 7 7 
4 9 8 6 1 . 4 6 1 - 4 . 4 3 7 6 . 8 3 7 1 1 . 1 7 6 
50 8 7 0 . 9 4 5 - 9 . 8 7 3 6 . 9 1 6 9 . 3 9 4 
5 1 8 8 1 . 2 5 3 - 3 . 3 2 3 6 . 9 9 6 1 2 . 0 4 1 

2.11 



Z N MASS 

36 4 2 8 0 
4 3 8 1 
4 4 8 2 
4 5 8 3 
4 6 8 4 

3 8 4 7 8 5 
4 8 8 6 
4 9 8 7 
5 0 8 8 
5 1 8 9 

3 8 52 9 0 
5 3 9 1 

3 9 4 3 8 2 
4 4 8 3 
4 5 8 4 
4 6 8 5 
4 7 86 

3 9 4 8 8 7 
4 9 8 8 
5 0 8 9 
5 1 9 0 
52 9 1 

3 9 5 3 9 2 
5 4 9 3 
5 5 9 4 

4 0 4 5 85 
4 6 8 6 
4 7 8 7 
4 8 8 8 
4 9 8 9 

4 0 5 0 9 0 
5 1 9 1 
52 92 
5 3 9 3 
5 4 9 4 

D E F - E DELTA E 

2 * 6 8 0 - 1 1 8 7 
2 . 4 4 7 1 2 1 8 
2 . 2 6 5 0 3 1 8 
2 . 1 1 1 1 4 5 2 
1 . 9 5 9 - 0 2 2 5 

1 . 7 7 9 - 0 3 1 9 
1 . 5 4 3 - 2 5 7 7 
1 . 2 7 3 - 6 8 7 2 
0 . 7 5 7 - 1 2 3 0 8 
1 . 0 6 5 - 5 7 5 9 

1 . 2 8 1 - 3 9 8 1 
1 . 4 2 7 - 1 6 1 0 

1 . 8 3 5 3 1 2 9 
1 . 6 5 3 2 2 3 0 
1 . 5 0 0 3 3 6 4 
1 . 3 4 7 1 6 8 6 
1 . 1 6 8 1 5 9 2 

0 . 9 3 2 - 0 6 6 5 
0 . 6 6 1 - 4 9 6 0 
0 . 1 4 6 - 1 0 3 9 6 
0 . 4 5 4 - 3 8 4 7 
0 . 6 6 9 - 2 0 6 9 

0 . 8 1 6 0 3 0 1 
0 . 9 1 4 1 1 9 5 
0 . 9 8 0 3 1 4 6 

1 . 3 5 3 0 5 1 6 
1 . 2 0 1 - 1 1 6 0 
1 . 0 2 2 - 1 2 5 4 
0 . 7 8 5 - 3 5 1 2 
0 . 5 1 5 - 7 8 0 7 

0 . 0 0 0 - 1 3 2 4 3 
0 . 3 0 8 - 6 6 9 4 
0 . 5 2 3 - 4 9 1 6 
0 . 6 7 0 - 2 5 4 5 
0 . 7 6 8 - 1 6 5 1 

A - Z E R O A - P A R 

6 . 3 6 0 10 5 5 9 
6 . 4 3 9 11 5 6 5 
6 . 5 1 9 11 5 9 2 
6 . 5 9 8 12 1 4 1 
6 . 6 7 8 11 9 4 2 

6 . 7 5 7 12 1 9 0 
6 . 8 3 7 11 7 9 3 
6 . 9 1 6 10 4 6 1 
6 . 9 9 6 8 4 8 2 
7 . 0 7 5 11 3 7 9 

7 . 1 5 5 12 0 3 9 
7 . 2 3 4 12 9 1 7 

6 . 5 1 9 12 5 2 9 
6 . 5 9 8 12 6 1 7 
6 . 6 7 8 13 0 7 8 
6 . 7 5 7 13 0 0 2 
6 . 8 3 7 1 3 2 5 3 

6 . 9 1 6 13 0 1 0 
6 . 9 9 6 11 9 3 1 
7 . 0 7 5 10 1 4 4 
7 . 1 5 5 12 8 0 7 
7 . 2 3 4 1 3 3 8 4 

7 . 3 1 4 14 1 1 3 
7 . 3 9 3 14 4 1 8 
7 . 4 7 3 1 4 9 3 1 

6 . 7 5 7 12 7 2 3 
6 . 8 3 7 12 5 1 9 
6 . 9 1 6 12 7 7 3 
6 . 9 9 6 12 3 6 5 
7 . 0 7 5 10 9 9 8 

7 . 1 5 5 8 9 6 5 
7 . 2 3 4 11 9 3 9 
7 . 3 1 4 12 6 1 7 
7 . 3 9 3 13 5 1 7 
7 . 4 7 3 13 8 8 1 

2.12 



Z N MASS D E F - E DELTA E A - Z E R O A - P A R 

4 0 5 5 9 5 0 * 8 3 4 0 . 2 9 9 7 . 5 5 2 1 4 . 5 5 9 
5 6 9 6 0 . 8 8 1 0 . 4 3 0 7 . 6 3 2 1 4 . 7 1 2 

4 1 4 7 8 8 2 . 8 0 3 0 . 4 8 5 6 . 9 9 6 1 2 . 0 7 6 
4 8 8 9 2 . 5 6 7 - 1 . 7 7 2 7 . 0 7 5 1 1 . 6 3 0 
4 9 9 0 2 . 2 9 7 - 6 . 0 6 7 7 . 1 5 5 1 0 . 2 0 8 
5 0 9 1 1 . 7 8 1 - 1 1 . 5 0 3 7 . 2 3 4 8 . 1 3 3 
5 1 9 2 2 . 0 9 0 - 4 . 9 5 4 7 . 3 1 4 1 1 . 1 4 4 

4 1 52 9 3 2 . 3 0 5 - 3 . 1 7 6 7 . 3 9 3 1 1 . 8 2 9 
5 3 9 4 2 . 4 5 1 - 0 . 8 0 5 7 . 4 7 3 1 2 . 7 4 9 
5 4 9 5 2 . 5 5 0 0 . 0 8 e 7 . 5 5 2 1 3 . 1 1 6 
5 5 9 6 2 . 6 1 6 2 . 0 3 9 7 . 6 3 2 1 3 . 8 1 6 
5 6 9 7 2 . 6 6 3 2 . 1 7 0 7 . 7 1 1 1 3 . 9 6 0 

4 1 5 7 9 8 2 . 7 0 1 3 . 6 8 5 7 . 7 9 1 1 4 . 4 7 6 
5 8 9 9 2 . 7 3 6 3 . 1 6 8 7 . 8 7 0 1 4 . 4 6 7 

4 2 4 7 8 9 3 . 5 8 8 3 . 1 3 7 7 . 0 7 5 1 2 . 3 9 5 
4 8 9 0 3 . 3 5 2 0 . 8 7 9 7 . 1 5 5 1 2 . 0 3 8 
4 9 9 1 3 . 0 8 2 - 3 . 4 1 5 7 . 2 3 4 1 0 . 7 6 1 
5 0 92 2 . 5 6 6 - 8 . 8 5 1 7 . 3 1 4 8 . 7 9 2 
5 1 9 3 2 . 8 7 4 - 2 . 3 0 2 7 . 3 9 3 1 1 . 6 6 5 

4 2 52 9 4 3 . 0 8 9 - 0 . 5 2 4 7 . 4 7 3 1 2 . 2 9 6 
5 3 9 5 3 . 2 3 6 1 . 8 4 6 7 . 5 5 2 1 3 . 1 2 3 
5 4 9 6 3 . 3 3 4 2 . 7 4 0 7 . 6 3 2 1 3 . 4 5 4 
5 5 9 7 3 . 4 0 0 4 . 6 9 1 7 . 7 1 1 1 4 . 0 5 9 
5 6 9 8 3 . 4 4 7 4 . 8 2 2 7 . 7 9 1 1 4 . 2 0 0 

4 2 5 7 9 9 3 . 4 8 5 6 . 3 3 7 7 . 8 7 0 1 4 . 6 3 5 
5 8 1 0 0 3 . 5 2 1 5 . 8 2 0 7 . 9 5 0 1 4 . 6 5 8 
5 9 1 0 1 3 . 3 0 3 7 . 4 4 9 8 . 0 2 9 1 5 . 2 2 9 
6 0 1 0 2 3 . 3 3 6 6 . 5 4 6 8 . 1 0 9 1 5 . 2 1 7 

4 3 4 8 9 1 3 . 6 3 1 2 . 9 1 5 7 . 2 3 4 1 2 . 5 7 8 
4 9 9 2 3 . 3 6 1 - 1 . 3 8 0 7 . 3 1 4 1 1 . 4 6 9 
5 0 9 3 2 . 8 4 6 - 6 . 8 1 5 7 . 3 9 3 9 . 6 3 3 
5 1 9 4 3 . 1 5 4 - 0 . 2 6 6 7 . 4 7 3 1 2 . 3 3 5 
5 2 9 5 3 . 3 6 9 1 . 5 1 1 7 . 5 5 2 1 2 . 9 0 6 

2.13 



Z N MASS DEF-E DELTA E A-ZERO 

4 3 5 3 9 6 3 . 5 1 6 3 . 8 8 2 7 . 6 3 2 
5 4 9 7 3 . 6 1 4 4 . 7 7 6 7 . 7 1 1 
5 5 9 8 3 . 6 8 0 6 . 7 2 7 7 . 7 9 1 
5 6 9 9 3 . 7 2 7 6 . 8 5 8 7 . 8 7 0 
5 7 1 0 0 3 . 7 6 5 8 . 3 7 3 7 . 9 5 0 

4 3 5.8 

• 

1 0 1 3 . 8 0 1 7 . 8 5 5 8 . 0 2 9 
5 9 1 0 2 3 . 5 8 2 9 . 4 8 4 8 . 1 0 9 
6 0 1 0 3 3 . 6 1 6 8 . 5 8 2 8 . 1 8 8 
6 1 1 0 4 3 . 6 5 5 9 . 0 9 7 8 . 2 6 8 
6 2 1 0 5 3 . 7 0 2 7 . 7 3 2 8 . 3 4 7 

4 4 4 8 9 2 3 . 6 9 8 4 . 1 1 9 7 . 3 1 4 
4 9 9 3 3 . 4 2 8 - 0 . 1 7 5 7 . 3 9 3 
5 0 9 4 2 . 9 1 2 - 5 . 6 1 1 7 . 4 7 3 
5 1 9 5 3 . 2 2 0 0 . 9 3 7 7 . 5 5 2 
52 9 6 3 . 4 3 6 2 . 7 1 9 7 . 6 3 2 

4 4 5 3 9 7 3 . 5 8 2 5 . 0 8 6 7 . 7 1 1 
5 4 9 8 3 . 6 8 0 5 . 9 8 0 7 . 7 9 1 
5 5 9 9 3 . 7 4 7 7 . 9 3 1 7 . 8 7 0 
5 6 1 0 0 3 . 7 9 4 8 . 0 6 2 7 . 9 5 0 
5 7 1 0 1 3 . 8 3 2 9 . 5 7 7 8 . 0 2 9 

4 4 5 8 1 0 2 3 . 8 6 7 9 . 0 5 9 8 . 1 0 9 
5 9 1 0 3 3 . 6 4 9 1 0 . 6 8 8 8 . 1 8 8 
6 0 1 0 4 3 . 6 8 2 9 . 7 8 6 8 . 2 6 8 
6 1 1 0 5 3 . 7 2 2 1 0 . 3 0 2 8 . 3 4 7 
6 2 1 0 6 3 . 7 6 8 8 . 9 3 6 8 . 4 2 7 

4 4 6 3 1 0 7 3 . 8 2 2 8 . 9 9 8 8 . 5 0 6 
6 4 1 0 8 3 . 8 8 2 7 . 2 4 4 8 . 5 8 6 

4 5 52 9 7 3 . 4 2 7 3 . 0 1 9 7 . 7 1 1 
5 3 9 8 3 . 5 7 4 5 . 3 9 0 7 . 7 9 1 
5 4 9 9 3 . 6 7 2 6 . 2 8 4 7 . 8 7 0 
5 5 1 0 0 3 . 7 3 8 8 . 2 3 5 7 . 9 5 0 
5 6 1 0 1 3 . 7 8 5 8 . 3 6 6 8 . 0 2 9 

A - P A R 

1 3 . 6 3 0 
1 3 . 9 2 4 
1 4 . 4 2 9 
1 4 . 5 6 9 
1 4 . 9 2 0 

1 4 . 9 7 7 
1 5 . 4 3 6 
1 5 . 4 8 2 
1 5 . 6 6 4 
1 5 . 6 1 6 

1 2 . 9 9 0 
1 1 . 9 9 9 
10.262 
1 2 . 8 3 8 
1 3 . 3 6 6 

1 4 . 0 1 9 
1 4 . 2 8 8 
1 4 . 7 2 4 
1 4 . 8 6 2 
1 5 . 1 5 7 

1 5 . 2 3 8 
1 5 . 6 2 1 
1 5 . 7 0 6 
1 5 . 8 6 9 
1 5 . 8 8 1 

1 6 . 0 0 5 
1 5 . 8 5 6 

1 3 . 6 0 1 
1 4 . 2 3 8 
1 4 . 5 0 0 
1 4 . 9 1 9 
1 5 . 0 5 6 

2.14 



N MASS D E F - E DELTA E A-ZERO A-PAR 

5 7 1 0 2 3 . 8 2 3 9 . 8 8 1 8 . 1 0 9 1 5 . 3 3 6 
5 8 1 0 3 3 . 8 5 9 9 . 3 6 4 8 . 1 8 8 1 5 . 4 2 3 
5 9 1 0 4 3 . 6 4 1 1 0 . 9 9 2 8 . 2 6 8 1 5 . 7 8 7 
6 0 1 0 5 3 . 6 7 4 1 0 . 0 9 0 8 . 3 4 7 1 5 . 8 8 2 
6 1 1 0 6 3 . 7 1 3 1 0 . 6 0 6 8 . 4 2 7 1 6 . 0 4 0 

6 2 1 0 7 3 . 7 6 0 9 . 2 4 0 8 . 5 0 6 1 6 . 0 6 8 
6 3 1 0 8 3 . 8 1 4 9 . 3 0 2 8 . 5 8 6 1 6 . 1 9 2 
6 4 1 0 9 3 . 8 7 4 7 . 5 4 9 8 . 6 6 5 1 6 . 0 6 3 
6 5 1 1 0 3 . 3 0 8 1 0 . 7 7 4 8 . 7 4 5 1 6 . 8 6 0 
6 6 1 1 1 3 . 3 1 0 1 0 . 0 2 6 8 . 8 2 4 1 6 . 9 8 7 

52 9 8 3 . 3 7 3 2 . 4 5 8 7 . 7 9 1 1 3 . 6 1 7 
5 3 9 9 3 . 5 1 9 4 . 8 2 9 7 . 8 7 0 1 4 . 2 9 4 
5 4 1 0 0 3 . 6 1 7 5 . 7 2 3 7 . 9 5 0 1 4 . 5 7 0 
5 5 1 0 1 3 . 6 8 4 7 . 6 7 4 8 . 0 2 9 1 5 . 0 2 4 
5 6 1 0 2 3 . 7 3 1 7 . 8 0 5 8 . 1 0 9 1 5 . 1 6 2 

5 7 1 0 3 3 . 7 6 9 9 . 3 2 0 8 . 1 8 8 1 5 . 4 7 0 
5 8 1 0 4 3 . 8 0 4 8 . 8 0 3 8 . 2 6 8 1 5 . 5 4 5 
5 9 1 0 5 3 . 5 8 6 1 0 . 4 3 1 8 . 3 4 7 1 5 . 9 4 6 
6 0 1 0 6 3 . 6 1 9 9 . 5 2 9 8 . 4 2 7 1 6 . 0 2 4 
6 1 1 0 7 3 . 6 5 9 1 0 . 0 4 5 8 . 5 0 6 1 6 . 1 9 0 

6 2 1 0 8 3 . 7 0 5 8 . 6 7 9 8 . 5 8 6 1 6 . 1 9 0 
6 3 1 0 9 3 . 7 5 9 8 . 7 4 1 8 . 6 6 5 1 6 . 3 1 4 
6 4 1 1 0 3 . 8 1 9 6 . 9 8 8 8 . 7 4 5 1 6 . 1 4 6 
6 5 1 1 1 3 . 2 5 4 1 0 . 2 1 3 8 . 8 2 4 1 7 . 0 2 5 
6 6 1 1 2 3 . 2 5 5 9 . 4 6 5 8 . 9 0 4 1 7 . 1 3 8 

6 7 1 1 3 3 . 4 5 3 9 . 7 6 1 8 . 9 8 3 1 7 . 1 9 8 
6 8 1 1 4 3 . 4 3 9 9 . 0 9 1 9 . 0 6 3 1 7 . 3 0 4 

5 6 1 0 3 3 . 5 7 5 6 . 4 9 2 8 . 1 8 8 1 5 . 1 9 4 
5 7 1 0 4 3 . 6 1 3 8 . 0 0 7 8 . 2 6 8 1 5 . 5 6 3 
5 8 1 0 5 3 . 6 4 8 7 . 4 9 0 8 . 3 4 7 1 5 . 6 1 4 
5 9 1 0 6 3 . 4 3 0 9 . 1 1 8 8 . 4 2 7 1 6 . 0 9 7 
6 0 1 0 7 3 . 4 6 3 8 . 2 1 6 8 . 5 0 6 1 6 . 1 3 4 

2.15 



Z N MASS D E F - E DELTA E A-ZERO A-PAR 

4 7 6 1 1 0 8 3 . 5 0 3 8 . 7 3 2 8 . 5 8 6 16 3 2 0 
6 2 1 0 9 3 . 5 4 9 7 . 3 6 6 8 . 6 6 5 16 2 5 6 
6 3 1 1 0 3 . 6 0 3 7 . 4 2 8 8 . 7 4 5 16 3 7 8 
6 4 1 1 1 3 . 6 6 3 5 . 6 7 5 8 . 8 2 4 16 1 2 5 
6 5 1 1 2 3 . 0 9 8 8 . 9 0 0 8 . 9 0 4 17 1 8 8 

4 7 6 6 1 1 3 3 . 0 9 9 8 . 1 5 2 8 . 9 8 3 17 2 6 7 
6 7 1 1 4 3 . 2 9 7 8 . 4 4 8 9 . 0 6 3 17 3 2 6 
6 8 1 1 5 3 . 2 8 3 7 . 7 7 8 9 . 1 4 2 17 4 0 2 
6 9 1 1 6 3 . 2 8 0 8 . 0 1 9 9 . 2 2 2 17 5 8 9 
7 0 1 1 7 3 . 2 8 4 6 . 6 8 1 9 . 3 0 1 17 5 2 1 

4 8 5 3 1 0 1 2 . 9 7 8 1 . 6 3 3 8 . 0 2 9 14 1 0 3 
5 4 1 0 2 3 . 0 7 6 2 . 5 2 7 8 . 1 0 9 14 4 4 5 
5 5 1 0 3 3 . 1 4 2 4 . 4 7 8 8 . 1 8 8 15 0 7 3 
5 6 1 0 4 3 . 1 8 9 4 . 6 0 9 8 . 2 6 8 15 2 1 5 
5 7 1 0 5 3 . 2 2 7 6 . 1 2 4 8 . 3 4 7 15 6 6 3 

4 8 5 8 1 0 6 3 . 2 6 3 5 . 6 0 6 8 . 4 2 7 15 6 8 2 
5 9 1 0 7 3 . 0 4 4 7 . 2 3 5 8 . 5 0 6 16 2 7 1 
6 0 1 0 8 3 . 0 7 8 6 . 3 3 3 8 . 5 8 6 16 2 5 5 
6 1 1 0 9 3 . 1 1 7 6 . 8 4 9 8 . 6 6 5 16 4 6 7 
6 2 H O 3 . 1 6 4 5 . 4 8 3 8 . 7 4 5 16 3 2 2 

4 8 6 3 1 1 1 3 . 2 1 7 5 . 5 4 5 8 . 8 2 4 16 4 4 3 
6 4 1 1 2 3 . 2 7 7 3 . 7 9 1 8 . 9 0 4 16 0 8 3 
6 5 1 1 3 2 . 7 1 2 7 . 0 1 7 8 . 9 8 3 17 3 7 7 
6 6 1 1 4 2 . 7 1 3 6 . 2 6 9 9 . 0 6 3 17 4 1 2 
6 7 1 1 5 2 . 9 1 1 6 . 5 6 5 9 . 1 4 2 17 4 7 3 

4 8 6 8 1 1 6 2 . 8 9 8 5 . 8 9 5 9 . 2 2 2 17 5 1 0 
6 9 1 1 7 2 . 8 9 4 6 . 1 3 6 9 . 3 0 1 17 7 1 1 
7 0 1 1 8 2 . 8 9 8 4 . 7 9 8 9 . 3 8 1 17 5 6 1 
7 1 1 1 9 4 . 0 9 9 2 . 8 1 8 9 . 4 6 0 15 9 4 3 

4 9 5 9 1 0 8 2 . 2 3 1 5 . 0 2 9 8 . 5 8 6 16 6 1 5 
6 0 1 0 9 2 . 2 6 5 4 . 1 2 6 8 . 6 6 5 16 5 5 5 
6 1 1 1 0 2 . 3 0 4 4 . 6 4 2 8 . 7 4 5 16 7 9 1 
6 2 1 1 1 2 . 3 5 1 3 . 2 7 6 8 . 8 2 4 16 5 7 7 
6 3 1 1 2 2 . 4 0 4 3 . 3 3 9 8 . 9 0 4 16 6 9 8 

2.16 



Z N MASS D E F - E DELTA E A - Z E R O A - P A R 

4 9 6 4 1 1 3 2 . 4 6 4 1 . 5 8 5 8 . 9 8 3 1 6 . 2 4 8 
6 5 1 1 4 1 . 8 9 9 4 . 8 1 0 9 . 0 6 3 1 7 . 7 4 4 
6 6 1 1 5 1 . 9 0 0 4 . 0 6 2 9 . 1 4 2 1 7 . 7 4 4 
6 7 1 1 6 2 . 0 9 8 4 . 3 5 8 9 . 2 2 2 1 7 . 8 0 7 
6 8 1 1 7 2 . 0 8 5 3 . 6 8 8 9 . 3 0 1 1 7 . 8 1 1 

4 9 6 9 1 1 8 2 . 0 8 1 3 . 9 2 9 9 . 3 8 1 1 8 . 0 2 7 
7 0 1 1 9 2 . 0 8 5 2 . 5 9 1 9 . 4 6 0 1 7 . 8 0 7 
7 1 1 2 0 3 . 2 8 7 0 . 6 1 1 9 . 5 4 0 1 6 . 0 0 3 
7 2 1 2 1 3 . 0 9 4 0 . 6 8 1 9 . 6 1 9 1 6 . 3 7 7 
7 3 1 2 2 2 . 9 3 7 2 . 3 4 5 9 . 6 9 9 1 7 . 3 5 0 

5 0 5 7 1 0 7 0 . 9 1 9 1 . 6 8 6 8 . 5 0 6 1 6 . 7 1 3 
5 8 1 0 8 0 . 9 5 5 1 . 1 6 9 8 . 5 8 6 1 6 . 7 0 3 
5 9 1 0 9 0 . 7 3 6 2 . 7 9 8 8 . 6 6 5 1 7 . 4 2 4 
6 0 1 1 0 0 . 7 7 0 1 . 8 9 6 8 . 7 4 5 1 7 . 3 5 5 
6 1 1 1 1 0 . 8 0 9 2 . 4 1 1 8 . 8 2 4 1 7 . 6 0 4 

5 0 6 2 1 1 2 0 . 8 5 6 1 . 0 4 6 8 . 9 0 4 1 7 . 3 7 1 
6 3 1 1 3 0 . 9 0 9 1 . 1 0 8 8 . 9 8 3 1 7 . 4 9 8 
6 4 1 1 4 0 . 9 6 9 - 0 . 6 4 5 9 . 0 6 3 1 7 . 0 1 9 
6 5 1 1 5 0 . 4 0 4 2 . 5 8 0 9 . 1 4 2 1 8 . 5 9 6 
6 6 1 1 6 0 . 4 0 5 1 . 8 3 1 9 . 2 2 2 1 8 . 5 8 9 

5 0 6 7 1 1 7 0 . 6 0 3 2 . 1 2 7 9 . 3 0 1 1 8 . 6 5 7 
6 8 1 1 8 0 . 5 9 0 1 . 4 5 7 9 . 3 8 1 1 8 . 6 5 6 
6 9 1 1 9 0 . 5 8 6 1 . 6 9 9 9 . 4 6 0 1 8 . 8 8 2 
7 0 1 2 0 0 . 5 9 0 0 . 3 6 1 9 . 5 4 0 1 8 . 6 4 3 
7 1 1 2 1 1 . 7 9 1 - 1 . 6 1 8 9 . 6 1 9 1 6 . 7 6 9 

5 0 7 2 1 2 2 1 . 5 9 9 - 1 . 5 4 8 9 . 6 9 9 1 7 . 1 5 5 
7 3 1 2 3 1 . 4 4 1 0 . 1 1 5 9 . 7 7 8 1 8 . 1 7 1 
7 4 1 2 4 1 . 3 1 1 - 0 . 4 5 4 9 . 8 5 8 1 8 . 2 2 8 
7 5 1 2 5 1 . 1 9 9 0 . 4 4 8 9 . 9 3 7 1 8 . 8 4 3 

5 1 6 5 1 1 6 0 . 5 9 6 3 . 9 1 9 9 . 2 2 2 1 8 . 8 6 0 
6 6 1 1 7 0 . 5 9 7 3 . 1 7 0 9 . 3 0 1 1 8 . 8 8 9 
6 7 1 1 8 0 . 7 9 5 3 . 4 6 7 9 . 3 8 1 1 8 . 9 5 5 
6 8 1 1 9 0 . 7 8 2 2 . 7 9 7 9 . 4 6 0 1 8 . 9 8 6 
6 9 1 2 0 0 . 7 7 8 3 . 0 3 8 9 . 5 4 0 1 9 . 2 0 2 

2.17 



Z N MASS D E F - E DELTA E A-ZERO A-PAR 

5 1 7 0 1 2 1 0 , 7 8 2 1 . 7 0 0 9 . 6 1 9 1 9 . 0 2 7 
7 1 1 2 2 1 . 9 8 3 - 0 . 2 7 9 9 . 6 9 9 1 7 . 2 9 5 
7 2 1 2 3 1 . 7 9 1 - 0 . 2 0 9 9 . 7 7 8 1 7 . 6 7 4 
7 3 1 2 4 1 . 6 3 4 1 . 4 5 4 9 . 8 5 8 1 8 . 6 1 5 
7 4 1 2 5 1 . 5 0 3 0 . 8 8 4 9 . 9 3 7 1 8 . 6 9 4 

5 1 7 5 1 2 6 1 . 3 9 1 1 . 7 8 7 1 0 . 0 1 7 1 9 . 2 6 4 
7 6 1 2 7 1 . 2 8 7 0 . 6 9 3 1 0 . 0 9 6 1 9 . 1 4 4 
7 7 1 2 8 1 . 1 8 1 0 . 8 4 7 1 0 . 1 7 6 1 9 . 4 6 0 

5 2 6 3 1 1 5 1 . 5 0 1 3 . 2 1 5 9 . 1 4 2 1 7 . 8 6 9 
6 4 1 1 6 1 . 5 7 2 1 . 4 5 0 9 . 2 2 2 1 7 . 4 7 0 
6 5 1 1 7 0 . 8 9 0 4 . 7 9 2 9 . 3 0 1 1 8 . 9 4 5 
6 6 1 1 8 0 . 8 9 1 4 . 0 4 4 9 . 3 8 1 1 8 . 9 8 8 
6 7 1 1 9 1 . 1 2 9 4 . 3 0 0 9 . 4 6 0 1 9 . 0 1 6 

5 2 6 8 1 2 0 1 . 1 1 2 3 . 6 3 4 9 . 5 4 0 1 9 . 0 6 0 
6 9 1 2 1 1 . 1 0 7 3 . 8 7 7 9 . 6 1 9 1 9 . 2 7 2 
7 0 1 2 2 1 . 1 1 1 2 . 5 3 8 9 . 6 9 9 1 9 . 1 2 0 
7 1 1 2 3 2 . 5 5 3 0 . 3 1 8 9 . 7 7 8 1 7 . 0 7 9 
7 2 1 2 4 2 . 3 2 0 0 . 4 2 8 9 . 8 5 8 1 7 . 5 1 7 

5 2 7 3 1 2 5 2 . 1 3 0 2 . 1 2 4 9 . 9 3 7 1 8 . 5 0 6 
7 4 1 2 6 1 . 9 7 3 1 . 5 8 2 1 0 . 0 1 7 1 8 . 6 2 0 
7 5 1 2 7 1 . 8 3 8 2 . 5 0 8 1 0 . 0 9 6 1 9 . 2 1 6 
7 6 1 2 8 1 . 7 1 2 1 . 4 3 5 1 0 . 1 7 6 1 9 . 1 2 9 
7 7 1 2 9 1 . 5 8 4 1 . 6 1 1 1 0 . 2 5 5 1 9 . 4 7 1 

52 7 8 1 3 0 1 . 4 3 9 0 . 1 1 7 1 0 . 3 3 5 1 9 . 2 0 8 
7 9 1 3 1 1 . 2 6 4 - 0 . 4 3 3 1 0 . 4 1 4 1 9 . 3 1 9 

5 3 6 9 1 2 2 1 . 2 5 1 5 . 3 4 9 9 . 6 9 9 1 9 . 5 7 4 
7 0 1 2 3 1 . 2 5 5 4 . 0 1 1 9 . 7 7 8 1 9 . 4 9 9 
7 1 1 2 4 2 . 7 0 7 1 . 7 8 0 9 . 8 5 8 1 7 . 6 5 5 
7 2 1 2 5 2 . 4 7 3 1 . 8 9 2 9 . 9 3 7 1 8 . 0 8 1 
7 3 1 2 6 2 . 2 8 1 3 . 5 9 0 1 0 . 0 1 7 1 8 . 9 7 5 

5 3 7 4 1 2 7 2 . 1 2 3 3 . 0 4 9 1 0 . 0 9 6 1 9 . 1 1 2 
7 5 1 2 8 1 . 9 8 7 3 . 9 7 6 1 0 . 1 7 6 1 9 . 6 5 1 
7 6 1 2 9 1 . 8 6 0 2 . 9 0 4 1 0 . 2 5 5 1 9 . 6 2 0 
7 7 1 3 0 1 . 7 3 1 3 . 0 8 1 1 0 . 3 3 5 1 9 . 9 4 8 
7 8 1 3 1 1 . 5 8 5 1 . 5 8 8 1 0 . 4 1 4 1 9 . 7 6 4 

2.18 



Z N MASS D E F - E DELTA E A-ZERO A-PAR 

5 3 7 9 1 3 2 1 . 4 0 8 1 . 0 3 8 1 0 . 4 9 4 1 9 . 9 0 0 
8 0 1 3 3 1 . 1 8 5 - 0 . 7 6 4 1 0 . 5 7 3 1 9 . 5 5 9 
8 1 1 3 4 0 . 9 0 0 - 2 . 0 1 1 1 0 . 6 5 3 1 9 . 4 6 0 

5 4 6 6 1 2 0 1 . 1 5 9 5 . 3 4 7 9 . 5 4 0 1 9 . 3 1 7 
6 7 1 2 1 1 . 4 0 0 5 . 6 0 0 9 . 6 1 9 1 9 . 3 4 2 
6 8 1 2 2 1 . 3 8 3 4 . 9 3 4 9 . 6 9 9 1 9 . 4 1 3 
6 9 1 2 3 1 . 3 7 7 5 . 1 7 7 9 . 7 7 8 1 9 . 6 1 5 
7 0 1 2 4 1 . 3 8 1 3 . 8 3 9 9 . 8 5 8 1 9 . 5 1 7 

5 4 7 1 1 2 5 2 . 8 4 4 1 . 5 9 8 9 . 9 3 7 1 7 . 5 8 1 
7 2 1 2 6 2 . 6 0 8 1 . 7 1 2 1 0 . 0 1 7 1 8 . 0 1 6 
7 3 1 2 7 2 . 4 1 5 3 . 4 1 1 1 0 . 0 9 6 1 8 . 9 4 6 
7 4 1 2 8 2 . 2 5 6 2 . 8 7 1 1 0 . 1 7 6 1 9 . 0 7 8 
7 5 1 2 9 2 . 1 1 8 3 . 7 9 9 1 0 . 2 5 5 1 9 . 6 3 8 

5 4 7 6 1 3 0 1 . 9 9 1 2 . 7 2 8 1 0 . 3 3 5 1 9 . 5 9 1 
7 7 1 3 1 1 . 8 6 0 2 . 9 0 6 1 0 . 4 1 4 1 9 . 9 2 5 
7 8 1 3 2 1 . 7 1 3 1 . 4 1 4 1 0 . 4 9 4 1 9 . 7 1 9 
7 9 1 3 3 1 . 5 3 5 0 . 8 6 6 1 0 . 5 7 3 1 9 . 8 4 9 
8 0 1 3 4 1 . 3 1 0 - 0 . 9 3 5 1 0 . 6 5 3 1 9 . 4 8 4 

54 8 1 1 3 5 1 . 0 2 3 - 2 . 1 8 0 1 0 . 7 3 2 1 9 . 3 7 2 
82 1 3 6 0 . 6 5 8 - 1 2 . 0 9 8 1 0 . 8 1 2 1 3 . 4 2 6 
8 3 1 3 7 1 . 2 8 8 - 4 . 0 8 6 1 0 . 8 9 1 1 8 . 2 5 4 

55 7 3 1 2 8 2 . 5 4 4 4 . 1 2 9 1 0 . 1 7 6 1 9 . 1 8 7 
7 4 1 2 9 2 . 3 8 4 3 . 5 9 0 1 0 . 2 5 5 1 9 . 3 3 0 
7 5 1 3 0 2 . 2 4 5 4 . 5 2 0 1 0 . 3 3 5 1 9 . 8 6 6 
7 6 1 3 1 2 . 1 1 6 3 . 4 5 0 1 0 . 4 1 4 1 9 . 8 4 4 
7 7 1 3 2 1 . 9 8 5 3 . 6 2 9 1 0 . 4 9 4 2 0 . 1 7 2 

5 5 7 8 1 3 3 1 . 8 3 6 2 . 1 3 8 1 0 . 5 7 3 2 0 . 0 0 0 
7 9 1 3 4 1 . 6 5 7 1 . 5 9 1 1 0 . 6 5 3 2 0 . 1 4 3 
8 0 1 3 5 1 . 4 3 0 - 0 . 2 0 8 1 0 . 7 3 2 1 9 . 8 1 7 
8 1 1 3 6 1 . 1 4 1 - 1 . 4 5 0 1 0 . 8 1 2 1 9 . 7 3 2 
82 1 3 7 0 . 7 7 3 - 1 1 . 3 6 6 1 0 . 8 9 1 1 3 . 9 1 7 

5 5 8 3 1 3 8 1 . 4 0 7 - 3 . 3 5 8 1 0 . 9 7 1 1 8 . 6 5 7 
8 4 1 3 9 1 . 9 0 1 - 2 . 1 9 8 1 1 . 0 5 0 1 8 . 8 0 3 

2.19 



N MASS DEF-E DELTA E A-ZERO A-PAR 

7 0 1 2 6 1 6 3 0 3 . 4 0 8 1 0 . 0 1 7 1 9 . 5 1 3 
71 1 2 7 3 1 1 5 1 . 1 4 4 1 0 . 0 9 6 1 7 . 3 7 4 
7 2 1 2 8 2 8 7 5 1 . 2 6 2 1 0 . 1 7 6 1 7 . 8 2 9 
7 3 1 2 9 2 6 7 9 2 . 9 6 4 1 0 . 2 5 5 1 8 . 8 3 8 
7 4 1 3 0 2 5 1 7 2 . 4 2 7 1 0 . 3 3 5 1 8 . 9 5 8 

7 5 1 3 1 2 3 7 7 3 . 3 5 7 1 0 . 4 1 4 1 9 . 5 6 4 
7 6 1 3 2 2 2 4 7 2 . 2 8 9 1 0 . 4 9 4 1 9 . 4 8 1 
7 7 1 3 3 2 1 1 4 2 . 4 6 9 1 0 . 5 7 3 1 9 . 8 3 0 
7 8 1 3 4 1 9 6 5 0 . 9 7 9 1 0 . 6 5 3 1 9 . 5 7 2 
7 9 1 3 5 1 7 8 4 0 . 4 3 4 1 0 . 7 3 2 1 9 . 6 9 2 

8 0 1 3 6 1 5 5 5 - 1 . 3 6 3 1 0 . 8 1 2 1 9 . 2 7 1 
8 1 1 3 7 1 2 6 4 - 2 . 6 0 4 1 0 . 8 9 1 1 9 . 1 3 1 
82 1 3 8 0 8 9 3 - 1 2 . 5 1 6 1 0 . 9 7 1 1 2 . 9 2 3 
8 3 1 3 9 1 5 3 2 - 4 . 5 1 3 1 1 . 0 5 0 1 7 . 9 1 6 
8 4 1 4 0 2 0 2 9 - 3 . 3 5 7 1 1 . 1 3 0 1 8 . 0 7 7 

8 5 1 4 1 2 4 1 1 - 1 . 7 9 8 1 1 . 2 0 9 1 8 . 6 2 0 
8 6 1 4 2 2 7 0 2 - 0 . 9 9 7 1 1 . 2 8 9 1 8 . 8 2 2 

76 1 3 3 2 6 0 7 3 . 8 1 3 1 0 . 5 7 3 1 9 . 7 8 0 
7 7 1 3 4 2 4 7 3 3 . 9 9 5 1 0 . 6 5 3 2 0 . 1 1 5 
7 8 1 3 5 2 3 2 2 2 . 5 0 7 1 0 . 7 3 2 1 9 . 9 2 4 
7 9 1 3 6 2 1 3 9 1 . 9 6 3 1 0 . 8 1 2 2 0 . 0 6 4 
8 0 1 3 7 1 9 0 9 0 . 1 6 7 1 0 . 8 9 1 1 9 . 7 1 9 

81 1 3 8 1 6 1 5 - 1 . 0 7 0 1 0 . 9 7 1 1 9 . 6 2 7 
8 2 1 3 9 1 2 4 1 - 1 0 . 9 7 9 1 1 . 0 5 0 1 3 . 6 9 0 
8 3 1 4 0 1 8 8 5 - 2 . 9 8 1 1 1 . 1 3 0 1 8 . 5 0 4 
8 4 1 4 1 2 3 8 6 - 1 . 8 2 8 1 1 . 2 0 9 1 8 . 6 3 7 
85 1 4 2 2 7 7 1 - 0 . 2 7 2 1 1 . 2 8 9 1 9 . 1 3 2 

8 6 1 4 3 3 0 6 3 0 . 5 2 5 1 1 . 3 6 8 1 9 . 3 1 3 
8 7 1 4 4 3 2 8 6 1 . 9 4 9 1 1 . 4 4 8 1 9 . 8 7 9 
88 1 4 5 3 4 5 6 2 . 3 7 7 1 1 . 5 2 7 2 0 . 0 0 9 

74 1 3 2 2 8 8 8 4 . 2 0 0 1 0 . 4 9 4 1 9 . 4 7 7 
7 5 1 3 3 2 7 4 6 5 . 1 3 4 1 0 . 5 7 3 2 0 . 0 2 6 
7 6 1 3 4 2 6 1 4 4 . 0 6 7 1 0 . 6 5 3 2 0 . 0 0 1 
7 7 1 3 5 2 4 7 9 4 . 2 4 9 1 0 . 7 3 2 2 0 . 3 3 5 
7 8 1 3 6 2 3 2 7 2 . 7 6 3 1 0 . 8 1 2 2 0 . 1 5 9 

2.20 



Z N MASS DEF-E DELTA E A-ZERO A-PAR 

5 8 7 9 1 3 7 2 . 1 4 2 2 . 2 2 1 1 0 . 8 9 1 20 3 0 6 
8 0 1 3 8 1 . 9 1 0 0 . 4 2 7 1 0 . 9 7 1 19 9 8 0 
8 1 1 3 9 1 . 6 1 3 - 0 . 8 0 8 1 1 . 0 5 0 19 9 0 1 
82 1 4 0 1 . 2 3 7 - 1 0 . 7 1 4 1 1 . 1 3 0 14 0 0 5 
8 3 1 4 1 1 . 8 8 6 - 2 . 7 2 2 1 1 . 2 0 9 18 7 9 0 

5 8 8 4 1 4 2 2 . 3 9 0 - 1 . 5 7 3 1 1 . 2 8 9 18 9 1 1 
8 5 1 4 3 2 . 7 7 8 - 0 . 0 2 0 1 1 . 3 6 8 19 3 9 3 
8 6 1 4 4 3 . 0 7 3 0 . 7 7 6 1 1 . 4 4 8 19 5 6 6 
8 7 1 4 5 3 . 2 9 7 2 . 1 9 8 1 1 . 5 2 7 20 1 2 0 
8 8 1 4 6 3 . 4 6 9 2 . 6 2 4 1 1 . 6 0 7 2 0 2 4 6 

5 8 8 9 1 4 7 3 . 6 0 4 3 . 8 4 8 1 1 . 6 8 6 2 0 7 5 7 
9 0 1 4 8 3 . 7 1 5 3 . 9 0 2 1 1 . 7 6 6 2 0 7 9 0 

5 9 7 8 1 3 7 2 . 3 4 0 4 . 6 2 2 1 0 . 8 9 1 20 8 7 3 
7 9 1 3 8 2 . 1 5 5 4 . 0 8 1 1 0 . 9 7 1 2 1 0 5 4 
8 0 1 3 9 1 . 9 2 0 2 . 2 8 9 1 1 . 0 5 0 20 8 6 7 
8 1 1 4 0 1 . 6 2 1 1 . 0 5 5 1 1 . 1 3 0 20 8 7 3 
82 1 4 1 1 . 2 4 2 - 8 . 8 4 7 1 1 . 2 0 9 15 5 5 0 

5 9 8 3 1 4 2 1 . 8 9 6 - 0 . 8 5 9 1 1 . 2 8 9 19 9 4 8 
8 4 1 4 3 2 . 4 0 5 0 . 2 8 5 1 1 . 3 6 8 2 0 0 2 6 
8 5 1 4 4 2 . 7 9 5 1 . 8 3 5 1 1 . 4 4 8 20 4 2 1 
8 6 1 4 5 3 . 0 9 3 2 . 6 2 9 1 1 . 5 2 7 2 0 5 5 9 
8 7 1 4 6 3 . 3 1 9 4 . 0 4 9 1 1 . 6 0 7 2 1 0 1 7 

5 9 8 8 1 4 7 3 . 4 9 1 4 . 4 7 4 1 1 . 6 8 6 2 1 1 2 8 
8 9 1 4 8 3 . 6 2 7 5 . 6 9 7 1 1 . 7 6 6 2 1 5 4 5 
9 0 1 4 9 3 . 7 3 9 5 . 7 5 0 1 1 . 8 4 5 2 1 5 8 9 

6 0 7 8 1 3 8 2 . 3 7 2 3 . 9 3 1 1 0 . 9 7 1 2 0 7 9 7 
7 9 1 3 9 2 . 1 8 4 3 . 3 9 2 1 1 . 0 5 0 2 0 9 6 8 
8 0 1 4 0 1 . 9 4 8 1 . 6 0 2 1 1 . 1 3 0 2 0 7 2 5 
8 1 1 4 1 1 . 6 4 6 0 . 3 7 1 1 1 . 2 0 9 2 0 7 0 2 
8 2 1 4 2 1 . 2 6 3 - 9 . 5 2 8 1 1 . 2 8 9 15 1 0 0 

6 0 8 3 1 4 3 1 . 9 2 3 - 1 . 5 4 6 1 1 . 3 6 8 19 6 8 4 
8 4 1 4 4 2 . 4 3 6 - 0 . 4 0 5 1 1 . 4 4 8 19 7 6 8 
8 5 1 4 5 2 . 8 3 0 1 . 1 4 1 1 1 . 5 2 7 2 0 1 9 4 
8 6 1 4 6 3 . 1 3 0 1 . 9 3 2 1 1 . 6 0 7 2 0 3 4 0 
8 7 1 4 7 3 . 3 5 7 3 . 3 5 1 1 1 . 6 8 6 2 0 8 3 8 

2.21 



N MASS DEF-E DELTA E A-ZERO A-PAR 

8 8 1 4 8 3 . 5 3 1 3 . 7 7 5 1 1 . 7 6 6 2 0 . 9 5 2 
8 9 1 4 9 3 . 6 6 8 4 . 9 9 7 1 1 . 8 4 5 2 1 . 4 0 9 
9 0 1 5 0 3 . 7 8 1 5 . 0 4 8 1 1 . 9 2 5 2 1 . 4 4 5 
9 1 1 5 1 3 . 9 8 2 5 . 7 5 0 1 2 . 0 0 4 2 1 . 6 1 5 
9 2 1 5 2 4 . 0 8 2 5 . 3 4 1 1 2 . 0 8 4 2 1 . 4 9 9 

8 0 1 4 1 1 . 9 9 8 2 . 6 9 2 1 1 . 2 0 9 2 1 . 2 2 9 
8 1 1 4 2 1 . 6 9 4 1 . 4 6 4 1 1 . 2 8 9 2 1 . 2 5 4 
82 1 4 3 1 . 3 0 7 - 8 . 4 3 2 1 1 . 3 6 8 1 5 . 9 8 6 
8 3 1 4 4 1 . 9 7 2 - 0 . 4 5 5 1 1 . 4 4 8 2 0 . 3 3 9 
8 4 1 4 5 2 . 4 9 0 0 . 6 8 1 1 1 . 5 2 7 2 0 . 3 9 5 

8 5 1 4 6 2 . 8 8 7 2 . 2 2 4 1 1 . 6 0 7 2 0 . 7 6 9 
8 6 1 4 7 3 . 1 8 9 3 . 0 1 4 1 1 . 6 8 6 2 0 . 8 9 4 
8 7 1 4 8 3 . 4 1 8 4 . 4 3 0 1 1 . 7 6 6 2 1 . 3 3 6 
8 8 1 4 9 3 . 5 9 4 4 . 8 5 3 1 1 . 8 4 5 2 1 . 4 4 0 
8 9 1 5 0 3 . 7 3 2 6 . 0 7 4 1 1 . 9 2 5 2 1 . 8 4 4 

9 0 1 5 1 3 . 8 4 6 6 . 1 2 4 1 2 . 0 0 4 2 1 . 8 8 6 
9 1 1 5 2 4 . 0 4 8 6 . 8 2 5 1 2 . 0 8 4 2 2 . 0 3 2 
92 1 5 3 4 . 1 4 9 6 . 4 1 5 1 2 . 1 6 3 2 1 . 9 4 3 
9 3 1 5 4 4 . 2 5 2 7 . 1 8 8 1 2 . 2 4 3 2 2 . 2 1 6 
9 4 1 5 5 4 . 3 6 4 6 . 4 3 2 1 2 . 3 2 2 2 1 . 9 9 9 

7 8 1 4 0 2 . 5 0 4 3 . 5 1 7 1 1 . 1 3 0 2 0 . 8 2 9 
7 9 1 4 1 2 . 3 1 3 2 . 9 8 2 1 1 . 2 0 9 2 0 . 9 9 4 
8 0 1 4 2 2 . 0 7 3 1 . 1 9 6 1 1 . 2 8 9 2 0 . 7 0 8 
8 1 1 4 3 1 . 7 6 6 - 0 . 0 2 9 1 1 . 3 6 8 2 0 . 6 6 5 
82 1 4 4 1 . 3 7 6 - 9 . 9 2 2 1 1 . 4 4 8 1 4 . 8 1 9 

8 3 1 4 5 2 . 0 4 7 - 1 . 9 5 1 1 1 . 5 2 7 1 9 . 5 6 0 
8 4 1 4 6 2 . 5 6 8 - 0 . 8 1 9 1 1 . 6 0 7 1 9 . 6 3 7 
8 5 1 4 7 2 . 9 6 9 0 . 7 2 0 1 1 . 6 8 6 2 0 . 0 8 0 
8 6 1 4 8 3 . 2 7 4 1 . 5 0 7 1 1 . 7 6 6 2 0 . 2 2 7 
8 7 1 4 9 3 . 5 0 5 2 . 9 2 2 1 1 . 8 4 5 2 0 . 7 5 5 

8 8 1 5 0 3 . 6 8 2 3 . 3 4 3 1 1 . 9 2 5 2 0 . 8 6 8 
8 9 1 5 1 3 . 8 2 1 4 . 5 6 3 1 2 . 0 0 4 2 1 . 3 5 8 
9 0 1 5 2 3 . 9 3 5 4 . 6 1 3 1 2 . 0 8 4 2 1 . 3 8 5 
9 1 1 5 3 4 . 1 4 0 5 . 3 1 2 1 2 . 1 6 3 2 1 . 5 6 3 
92 1 5 4 4 . 2 4 1 4 . 9 0 1 1 2 . 2 4 3 2 1 . 4 2 0 

2.22 



Z N MASS D E F - E DELTA E A-ZERO A-PAR 

6 2 9 3 1 5 5 4 . 3 4 5 5 . 6 7 3 1 2 . 3 2 2 2 1 . 7 4 5 
9 4 1 5 6 4 . 4 5 8 4 . 9 1 7 1 2 . 4 0 2 2 1 . 4 4 1 
9 5 1 5 7 4 . 5 8 4 5 . 4 1 2 1 2 . 4 8 1 2 1 . 6 3 6 
9 6 1 5 8 4 . 7 2 6 4 . 3 3 7 1 2 . 5 6 1 2 1 . 1 0 6 

6 3 8 4 1 4 7 2 . 6 7 4 - 0 . 4 9 2 1 1 . 6 8 6 1 9 . 8 1 3 
8 5 1 4 8 3 . 0 7 8 1 . 0 4 4 1 1 . 7 6 6 2 0 . 2 4 3 
8 6 1 4 9 3 . 3 8 5 1 . 8 2 8 1 1 . 8 4 5 2 0 . 3 8 2 
8 7 1 5 0 3 . 6 1 8 3 . 2 4 1 1 1 . 9 2 5 2 0 . 8 9 9 
8 8 1 5 1 3 . 7 9 7 3 . 6 6 1 1 2 . 0 0 4 2 1 . 0 0 8 

6 3 8 9 1 5 2 3 . 9 3 7 4 . 8 7 9 1 2 . 0 8 4 2 1 . 4 8 9 
9 0 1 5 3 4 . 0 5 2 4 . 9 2 8 1 2 . 1 6 3 2 1 . 5 1 5 
9 1 1 5 4 4 . 2 5 8 5 . 6 2 6 1 2 . 2 4 3 2 1 . 6 8 7 
9 2 1 5 5 4 . 3 6 0 5 . 2 1 4 1 2 . 3 2 2 2 1 . 5 4 6 
9 3 1 5 6 4 . 4 6 5 5 . 9 8 5 1 2 . 4 0 2 2 1 . 8 6 5 

6 3 9 4 1 5 7 4 . 5 7 9 5 . 2 2 8 1 2 . 4 8 1 2 1 . 5 6 4 
9 5 1 5 8 4 . 7 0 6 5 . 7 2 3 1 2 . 5 6 1 2 1 . 7 5 5 
9 6 1 5 9 4 . 8 4 9 4 . 6 4 6 1 2 . 6 4 0 2 1 . 2 2 9 
9 7 1 6 0 5 . 0 1 0 4 . 8 5 2 1 2 . 7 2 0 2 1 . 2 5 1 
9 8 1 6 1 5 . 1 9 2 3 . 4 8 5 1 2 . 7 9 9 2 0 . 4 1 2 

6 4 8 4 1 4 8 2 . 8 0 7 - 2 . 6 8 2 1 1 . 7 6 6 1 8 . 4 1 3 
8 5 1 4 9 3 . 2 1 4 - 1 . 1 4 8 1 1 . 8 4 5 1 8 . 9 3 4 
8 6 1 5 0 3 . 5 2 4 - 0 . 3 6 6 1 1 . 9 2 5 1 9 . 1 0 2 
8 7 1 5 1 3 . 7 5 9 1 . 0 4 3 1 2 . 0 0 4 1 9 . 7 3 4 
8 8 1 5 2 3 . 9 3 9 1 . 4 6 2 1 2 . 0 8 4 1 9 . 8 5 5 

6 4 

6 4 

8 9 1 5 3 4 . 0 8 0 2 . 6 7 9 1 2 . 1 6 3 2 0 . 4 5 2 
9 0 1 5 4 4 . 1 9 7 2 . 7 2 8 1 2 . 2 4 3 2 0 . 4 5 7 
9 1 1 5 5 4 . 4 0 4 3 . 4 2 3 1 2 . 3 2 2 2 0 . 6 7 3 
9 2 1 5 6 4 . 5 0 7 3 . 0 1 1 1 2 . 4 0 2 2 0 . 4 5 4 
9 3 1 5 7 4 . 6 1 2 3 . 7 8 1 1 2 . 4 8 1 2 0 . 8 4 6 

9 4 1 5 8 4 . 7 2 7 3 . 0 2 4 1 2 . 5 6 1 2 0 . 4 2 0 
9 5 1 5 9 4 . 8 5 5 3 . 5 1 7 1 2 . 6 4 0 2 0 . 6 4 4 
9 6 1 6 0 4 . 9 9 9 2 . 4 3 9 1 2 . 7 2 0 1 9 . 9 4 9 
9 7 1 6 1 5 . 1 6 2 2 . 6 4 3 1 2 . 7 9 9 1 9 . 9 5 9 
9 8 1 6 2 5 . 3 4 5 1 . 2 7 5 1 2 . 8 7 9 1 8 . 9 1 6 

2.23 



Z N MASS D E F - E DELTA E A - Z E R O A - P A R 

6 4 9 9 1 6 3 5 , 5 4 7 1 . 1 8 3 1 2 . 9 5 8 1 8 . 6 5 0 
1 0 0 1 6 4 5 . 7 6 8 - 0 . 4 4 4 1 3 . 0 3 8 1 7 . 1 8 6 

6 5 8 9 1 5 4 5 . 0 3 8 2 . 5 3 7 1 2 . 2 4 3 1 9 . 2 0 3 
9 0 1 5 5 5 . 1 5 5 2 . 5 8 5 1 2 . 3 2 2 1 9 . 1 9 1 
9 1 1 5 6 5 . 3 6 3 3 . 2 8 0 1 2 . 4 0 2 1 9 . 4 2 5 
9 2 1 5 7 5 . 4 6 6 2 . 8 6 7 1 2 . 4 8 1 1 9 . 1 6 1 
9 3 1 5 8 5 . 5 7 2 3 . 6 3 8 1 2 . 5 6 1 1 9 . 5 8 6 

6 5 9 4 1 5 9 5 . 6 8 7 2 . 8 7 9 1 2 . 6 4 0 1 9 . 0 9 0 
9 5 1 6 0 5 . 8 1 5 3 . 3 7 3 1 2 . 7 2 0 1 9 . 3 2 6 
9 6 1 6 1 5 . 9 6 0 2 . 2 9 4 1 2 . 7 9 9 1 8 . 5 3 7 
9 7 1 6 2 6 . 1 2 4 2 . 4 9 8 1 2 . 8 7 9 1 8 . 3 3 6 
9 8 1 6 3 6 . 3 0 7 1 . 1 2 8 1 2 . 9 5 8 1 7 . 3 8 5 

6 5 9 9 1 6 4 6 . 5 1 1 1 . 0 3 5 1 3 . 0 3 8 1 7 . 0 8 5 
1 0 0 1 6 5 6 . 7 3 3 - 0 . 5 9 3 1 3 . 1 1 7 1 5 . 5 0 9 
1 0 1 1 6 6 5 . 9 0 8 3 . 1 1 2 1 3 . 1 9 7 1 9 . 7 4 1 

6 6 8 6 1 5 2 4 . 2 7 6 - 0 . 4 2 5 1 2 . 0 8 4 1 8 . 2 1 8 
8 7 1 5 3 4 . 5 1 5 0 . 9 8 1 1 2 . 1 6 3 1 8 . 8 8 9 
8 8 1 5 4 4 . 6 9 7 1 . 3 9 7 1 2 . 2 4 3 1 9 . 0 0 6 
8 9 1 5 5 4 . 8 4 0 2 . 6 1 2 1 2 . 3 2 2 1 9 . 6 4 8 
9 0 1 5 6 4 . 9 5 8 2 . 6 5 9 1 2 . 4 0 2 1 9 . 6 3 6 

6 6 9 1 1 5 7 5 . 1 6 9 3 . 3 5 1 1 2 . 4 8 1 1 9 . 8 6 2 
9 2 1 5 8 5 . 2 7 2 2 . 9 3 8 1 2 . 5 6 1 1 9 . 6 0 3 
9 3 1 5 9 5 . 3 7 9 3 . 7 0 7 1 2 . 6 4 0 2 0 . 0 2 1 
9 4 1 6 0 5 . 4 9 5 2 . 9 4 8 1 2 . 7 2 0 1 9 . 5 3 4 
9 5 1 6 1 5 . 6 2 5 3 . 4 4 0 1 2 . 7 9 9 1 9 . 7 6 5 

6 6 9 6 1 6 2 5 . 7 7 1 2 . 3 6 0 1 2 . 8 7 9 1 8 . 9 8 7 
9 7 1 6 3 5 . 9 3 6 2 . 5 6 2 1 2 . 9 5 8 1 8 . 9 8 4 
9 8 1 6 4 6 . 1 2 2 1 . 1 9 1 1 3 . 0 3 8 1 7 . 8 4 2 
9 9 1 6 5 6 . 3 2 7 1 . 0 9 6 1 3 . 1 1 7 1 7 . 5 4 1 

1 0 0 1 6 6 6 . 5 5 2 - 0 . 5 3 5 1 3 . 1 9 7 1 5 . 9 7 0 

6 6 1 0 1 1 6 7 5 . 7 1 9 3 . 1 7 8 1 3 . 2 7 6 2 0 . 1 9 3 
1 0 2 1 6 8 5 . 6 8 7 2 . 8 7 9 1 3 . 3 5 6 2 0 . 1 7 0 
1 0 3 1 6 9 5 . 6 9 5 3 . 2 3 6 1 3 . 4 3 5 2 0 . 5 1 0 

2.24 



2 N MASS DEF-E DELTA E A-ZERO A-PAR 

6 7 9 3 1 6 0 5 . 2 4 0 6 . 1 3 7 1 2 . 7 2 0 2 1 5 4 8 
9 4 1 6 1 5 . 3 5 7 5 . 3 7 6 1 2 . 7 9 9 2 1 1 8 4 
9 5 1 6 2 5 . 4 8 8 5 . 8 6 7 1 2 . 8 7 9 2 1 3 7 9 
9 6 1 6 3 5 . 6 3 6 4 . 7 8 6 1 2 . 9 5 8 2 0 7 6 6 
9 7 1 6 4 5 . 8 0 2 4 . 9 8 6 1 3 . 0 3 8 2 0 7 6 9 

6 7 9 8 1 6 5 5 . 9 8 9 3 . 6 1 3 1 3 . 1 1 7 19 8 1 9 
9 9 1 6 6 6 . 1 9 6 3 . 5 1 7 1 3 . 1 9 7 19 5 6 2 

1 0 0 1 6 7 6 . 4 2 3 1 . 8 8 3 1 3 . 2 7 6 18 1 8 4 
1 0 1 1 6 8 5 . 5 8 3 5 . 6 0 4 1 3 . 3 5 6 2 1 9 1 1 
1 0 2 1 6 9 5 . 5 5 0 5 . 3 0 5 1 3 . 4 3 5 2 1 9 3 2 

6 7 1 0 3 1 7 0 5 . 5 5 8 5 . 6 6 2 1 3 . 5 1 5 22 2 3 6 
1 0 4 1 7 1 5 . 6 0 5 4 . 8 3 0 1 3 . 5 9 4 2 1 8 5 4 
1 0 5 1 7 2 6 . 3 5 5 3 . 1 1 3 1 3 . 6 7 4 19 7 3 8 

6 8 9 1 1 5 9 4 . 9 3 6 5 . 0 7 7 1 2 . 6 4 0 2 1 3 2 1 
9 2 1 6 0 5 . 0 4 1 4 . 6 6 1 1 2 . 7 2 0 2 1 1 1 7 
9 3 1 6 1 5 . 1 5 0 5 . 4 2 9 1 2 . 7 9 9 2 1 4 7 7 
9 4 1 6 2 5 . 2 6 9 4 . 6 6 7 1 2 . 8 7 9 2 1 0 7 7 
9 5 1 6 3 5 . 4 0 1 5 . 1 5 7 1 2 . 9 5 8 2 1 2 8 0 

6 8 96 1 6 4 5 . 5 5 0 4 . 0 7 4 1 3 . 0 3 8 2 0 6 1 8 
9 7 1 6 5 5 . 7 1 8 4 . 2 7 3 1 3 . 1 1 7 2 0 6 1 5 
9 8 1 6 6 5 . 9 0 7 2 . 8 9 8 1 3 . 1 9 7 19 6 0 4 
9 9 1 6 7 6 . 1 1 6 2 . 7 9 9 1 3 . 2 7 6 19 3 2 8 

1 0 0 1 6 8 6 . 3 4 5 1 . 1 6 4 1 3 . 3 5 6 17 8 8 2 

6 8 1 0 1 1 6 9 5 . 4 9 7 4 . 8 9 3 1 3 . 4 3 5 2 1 7 8 7 
1 0 2 1 7 0 5 . 4 6 4 4 . 5 9 4 1 3 . 5 1 5 2 1 7 9 9 
1 0 3 1 7 1 5 . 4 7 2 4 . 9 5 1 1 3 . 5 9 4 22 1 1 3 
1 0 4 1 7 2 5 . 5 1 9 4 . 1 1 9 1 3 . 6 7 4 2 1 6 9 6 
1 0 5 1 7 3 6 . 2 7 6 2 . 3 9 5 1 3 . 7 5 3 19 4 6 8 

6 8 1 0 6 1 7 4 5 . 9 5 0 2 . 7 7 7 1 3 . 8 3 3 2 0 3 9 4 
1 0 7 1 7 5 5 . 6 8 6 4 . 5 7 6 1 3 . 9 1 2 22 0 9 6 

6 9 9 5 1 6 4 5 . 3 5 8 6 . 8 1 9 1 3 . 0 3 8 22 2 3 0 
9 6 1 6 5 5 . 5 0 9 5 . 7 3 5 1 3 . 1 1 7 2 1 6 8 4 
9 7 1 6 6 5 . 6 7 8 5 . 9 3 2 1 3 . 1 9 7 2 1 6 8 4 
9 8 1 6 7 5 . 8 6 9 4 . 5 5 5 1 3 . 2 7 6 20 8 1 0 
9 9 1 6 8 6 . 0 8 0 4 . 4 5 5 1 3 . 3 5 6 2 0 5 6 4 

2.25 



2 N MASS DEF-E DELTA E A-ZERO A-PAR 

6 9 1 0 0 1 6 9 6 . 3 1 1 2 . 8 1 7 13 4 3 5 1 9 . 2 6 0 
1 0 1 1 7 0 5 . 4 5 5 6 . 5 5 4 1 3 5 1 5 2 2 . 8 0 2 
1 0 2 1 7 1 5 . 4 2 1 6 . 2 5 6 13 5 9 4 2 2 . 8 4 4 
1 0 3 1 7 2 5 . 4 2 9 6 . 6 1 3 1 3 6 7 4 2 3 . 1 3 1 
1 0 4 1 7 3 5 . 4 7 7 5 . 7 8 0 1 3 7 5 3 2 2 . 8 0 1 

6 9 1 0 5 1 7 4 6 . 2 4 1 4 . 0 4 9 1 3 8 3 3 2 0 . 7 8 8 
1 0 6 1 7 5 5 . 9 1 3 4 . 4 3 5 13 9 1 2 2 1 . 6 6 6 
1 0 7 1 7 6 5 . 6 4 5 6 . 2 3 6 13 9 9 2 2 3 . 1 9 2 
1 0 8 1 7 7 5 . 4 3 5 6 . 0 6 9 1 4 0 7 1 2 3 . 5 3 4 
1 0 9 1 7 8 5 . 2 7 6 7 . 3 3 3 14 1 5 1 2 4 . 4 5 6 

7 0 9 3 1 6 3 5 . 0 9 9 5 . 7 3 9 12 9 5 8 2 1 . 9 5 3 
9 4 1 6 4 5 . 2 2 0 4 . 9 7 5 13 0 3 8 2 1 . 5 6 3 
9 5 1 6 5 5 . 3 5 4 5 . 4 6 2 13 1 1 7 2 1 . 7 5 6 
9 6 1 6 6 5 . 5 0 6 4 . 3 7 7 1 3 1 9 7 2 1 . 1 0 5 
9 7 1 6 7 5 . 6 7 8 4 . 5 7 2 13 2 7 6 2 1 . 0 9 6 

7 0 9 8 1 6 8 5 . 8 7 0 3 . 1 9 4 13 3 5 6 2 0 . 0 9 3 
9 9 1 6 9 6 . 0 8 3 3 . 0 9 1 13 4 3 5 1 9 . 8 1 0 

1 0 0 1 7 0 6 . 3 1 6 1 . 4 5 1 1 3 5 1 5 1 8 . 3 6 5 
1 0 1 1 7 1 5 . 4 5 1 5 . 1 9 7 1 3 5 9 4 2 2 . 2 7 4 
1 0 2 1 7 2 5 . 4 1 7 4 . 8 9 9 1 3 6 7 4 2 2 . 2 9 2 

7 0 1 0 3 1 7 3 5 . 4 2 6 5 . 2 5 6 1 3 7 5 3 2 2 . 6 0 3 
1 0 4 1 7 4 5 . 4 7 4 4 . 4 2 3 1 3 8 3 3 2 2 . 1 9 7 
1 0 5 1 7 5 6 . 2 4 5 2 . 6 8 4 1 3 9 1 2 1 9 . 9 5 7 
1 0 6 1 7 6 5 . 9 1 3 3 . 0 7 3 1 3 9 9 2 2 0 . 8 9 6 
1 0 7 1 7 7 5 . 6 4 3 4 . 8 7 7 14 0 7 1 2 2 . 5 9 1 

7 0 1 0 8 1 7 8 5 . 4 3 1 4 . 7 1 3 14 1 5 1 2 2 . 9 4 2 
1 0 9 1 7 9 5 . 2 7 0 5 . 9 7 8 1 4 2 3 0 2 3 . 9 8 7 
1 1 0 1 8 0 5 . 1 5 5 5 . 3 3 0 1 4 3 1 0 2 3 . 9 5 2 
1 1 1 1 8 1 5 . 0 7 9 6 . 0 7 5 1 4 3 8 9 2 4 . 5 7 0 

7 1 9 9 1 7 0 6 . 1 1 7 3 . 9 9 1 1 3 5 1 5 2 0 . 4 6 4 
1 0 0 1 7 1 6 . 3 5 3 2 . 3 4 9 1 3 5 9 4 1 9 . 0 8 3 
1 0 1 1 7 2 5 . 4 7 9 6 . 1 0 4 1 3 6 7 4 2 2 . 8 2 6 
1 0 2 1 7 3 5 . 4 4 5 5 . 8 0 6 1 3 7 5 3 2 2 . 8 5 9 
1 0 3 1 7 4 5 . 4 5 3 6 . 1 6 3 13 8 3 3 2 3 . 1 5 7 

2.26 



Z N MASS D E F - E DELTA E A - Z E R O A - P A R 

7 1 1 0 4 1 7 5 5 . 5 0 2 5 . 3 3 0 1 3 . 9 1 2 2 2 . 7 9 4 
1 0 5 1 7 6 6 . 2 6 1 3 . 5 8 3 1 3 . 9 9 2 2 0 . 6 5 0 
1 0 6 1 7 7 5 . 9 4 5 3 . 9 7 6 1 4 . 0 7 1 2 1 . 5 7 0 
1 0 7 1 7 8 5 . 6 7 3 5 . 7 8 3 1 4 . 1 5 1 2 3 . 1 8 1 
1 0 8 1 7 9 5 . 4 5 8 5 . 6 2 0 1 4 . 2 3 0 2 3 . 5 3 6 

7 1 1 0 9 1 8 0 5 . 2 9 6 6 . 8 8 8 1 4 . 3 1 0 2 4 . 5 1 4 
1 1 0 1 8 1 5 . 1 7 9 6 . 2 4 0 1 4 . 3 8 9 2 4 . 5 1 0 

7 2 9 9 1 7 1 6 . 1 7 5 2 . 0 9 6 1 3 . 5 9 4 1 9 . 1 9 2 
1 0 0 1 7 2 6 . 4 1 3 0 . 4 5 1 1 3 . 6 7 4 1 7 . 6 1 9 
1 0 1 1 7 3 5 . 5 3 0 4 . 2 1 5 1 3 . 7 5 3 2 1 . 8 6 3 
1 0 2 1 7 4 5 . 4 9 5 3 . 9 1 8 1 3 . 8 3 3 2 1 . 8 6 2 
1 0 3 1 7 5 5 . 5 0 4 4 . 2 7 5 1 3 . 9 1 2 2 2 . 1 9 2 

72 1 0 4 1 7 6 5 . 5 5 3 3 . 4 4 1 1 3 . 9 9 2 2 1 . 7 2 2 
1 0 5 1 7 7 6 . 3 3 9 1 . 6 8 7 1 4 . 0 7 1 1 9 . 2 6 6 
1 0 6 1 7 8 6 . 0 0 0 2 . 0 8 3 1 4 . 1 5 1 2 0 . 2 6 8 
1 0 7 1 7 9 5 . 7 2 5 3 . 8 9 3 1 4 . 2 3 0 2 2 . 1 1 2 
1 0 8 1 8 0 5 . 5 0 8 3 . 7 3 2 1 4 . 3 1 0 2 2 . 4 7 8 

7 2 1 0 9 1 8 1 5 . 3 4 4 5 . 0 0 2 1 4 . 3 8 9 2 3 . 6 2 7 
1 1 0 1 8 2 5 . 2 2 6 4 . 3 5 5 1 4 . 4 6 9 2 3 . 5 6 1 
1 1 1 1 8 3 5 . 1 4 9 5 . 1 0 2 1 4 . 5 4 8 2 4 . 2 3 8 
1 1 2 1 8 4 5 . 1 0 3 4 . 0 3 6 1 4 . 6 2 8 2 3 . 6 1 8 
1 1 3 1 8 5 5 . 0 8 2 4 . 2 8 0 1 4 . 7 0 7 2 4 . 1 3 0 

7 3 1 0 4 1 7 7 5 . 6 1 7 3 . 6 0 6 1 4 . 0 7 1 2 1 . 8 5 1 
1 0 5 1 7 8 6 . 4 1 1 1 . 8 4 4 1 4 . 1 5 1 1 9 . 3 7 2 
1 0 6 1 7 9 6 . 0 6 9 2 . 2 4 3 1 4 . 2 3 0 2 0 . 3 8 6 
1 0 7 1 8 0 5 . 7 9 0 4 . 0 5 6 1 4 . 3 1 0 2 2 . 2 3 7 
1 0 8 1 8 1 5 . 5 7 1 3 . 8 9 8 1 4 . 3 8 9 2 2 . 6 0 9 

7 3 1 0 9 1 8 2 5 . 4 0 5 5 . 1 6 9 1 4 . 4 6 9 2 3 . 7 6 0 
1 1 0 1 8 3 5 . 2 8 6 4 . 5 2 4 1 4 . 5 4 8 2 3 . 6 9 8 
1 1 1 1 8 4 5 . 2 0 8 5 . 2 7 2 1 4 . 6 2 8 2 4 . 3 7 6 
1 1 2 1 8 5 5 . 1 6 1 4 . 2 0 6 1 4 . 7 0 7 2 3 . 9 6 0 
1 1 3 1 8 6 5 . 1 4 0 4 . 4 5 1 1 4 . 7 8 7 2 4 . 2 7 2 

2.27 



Z N MASS D E F - E DELTA E A-ZERO A-PAR 

7 4 1 0 2 1 7 6 5 , 6 2 4 1 . 7 6 8 1 3 . 9 9 2 2 0 . 4 4 3 
1 0 3 1 7 7 5 * 6 3 2 2 * 1 2 5 1 4 . 0 7 1 2 0 . 8 0 8 
1 0 4 1 7 8 5 * 6 8 2 1 . 2 9 0 1 4 . 1 5 1 2 0 . 2 1 4 
1 0 5 1 7 9 6 , 4 8 5 - 0 . 4 7 9 1 4 . 2 3 0 1 7 . 3 9 5 
1 0 6 1 8 0 6 . 1 3 8 - 0 . 0 7 6 1 4 . 3 1 0 1 8 . 4 9 3 

7 4 1 0 7 1 8 1 5 . 8 5 7 1 . 7 3 9 1 4 . 3 8 9 2 0 . 5 9 6 
1 0 8 1 8 2 5 . 6 3 5 1 . 5 8 3 1 4 . 4 6 9 2 0 * 9 8 0 
1 0 9 1 8 3 5 . 4 ; 6 7 2 . 8 5 6 1 4 . 5 4 8 2 2 . 3 2 5 
1 1 0 1 8 4 5 . 3 1 4 7 2 . 2 1 3 1 4 . 6 2 8 2 2 . 1 8 9 » 
1 1 1 1 8 5 5 . 2 6 8 2 . 9 6 1 1 4 . 7 0 7 2 2 . 9 7 8 

7 4 1 1 2 1 8 6 5 . 2 2 1 1 . 8 9 6 1 4 . 7 8 7 2 2 . 4 1 5 
1 1 3 1 8 7 5 . 1 9 9 2 . 1 4 1 1 4 . 8 6 6 2 2 . 7 5 6 
1 1 4 1 8 8 5 . 1 9 2 0 . 7 1 9 1 4 . 9 4 6 2 1 * 7 8 2 
1 1 5 1 8 9 5 . 1 9 2 0 . 4 8 5 1 5 . 0 2 5 2 1 . 7 0 8 
1 1 6 1 9 0 5 . 1 6 5 - 1 . 2 3 0 1 5 , 1 0 5 2 0 . 3 3 7 

7 4 1 1 7 1 9 1 5 . 1 6 1 - 1 » 9 0 9 1 5 . 1 8 4 1 9 . 8 6 2 
1 1 8 1 9 2 5 . 1 0 6 - 3 . 8 5 3 1 5 * 2 6 4 1 8 . 1 7 4 

7 5 1 0 5 1 8 0 6 . 5 4 6 - 1 . 0 4 4 1 4 . 3 1 0 1 6 . 8 6 8 
1 0 6 1 8 1 6 . 1 9 5 - 0 . 6 3 6 1 4 . 3 8 9 1 7 . 9 9 7 
1 0 7 1 6 2 5 * 9 1 1 1 * 1 8 1 1 4 . 4 6 9 2 0 . 1 7 3 
1 0 8 1 8 3 5 . 6 8 6 1 * 0 2 9 1 4 . 5 4 8 2 0 . 5 6 5 
1 0 9 1 8 4 5 . 5 1 7 2 * 3 0 3 1 4 . 6 2 8 2 1 . 9 6 4 

7 5 1 1 0 1 8 5 5 . 3 9 5 1 . 6 6 1 1 4 . 7 0 7 2 1 . 8 1 2 
1 1 1 1 8 6 5 . 3 1 4 2 . 4 1 1 1 4 . 7 8 7 2 2 . 6 3 2 
1 1 2 1 8 7 5 . 2 6 7 1 * 3 4 6 1 4 . 8 6 6 2 2 . 0 3 1 
1 1 3 1 8 8 5 . 2 4 5 1 . 5 9 2 1 4 . 9 4 6 2 2 . 3 8 1 
1 1 4 1 8 9 5 . 2 3 8 0 . 1 6 9 1 5 . 0 2 5 2 1 . 3 5 6 

7 5 1 1 5 1 9 0 5 . 2 3 7 - 0 . 0 6 3 1 5 . 1 0 5 2 1 . 2 7 1 
1 1 6 1 9 1 5 * 2 3 0 - 1 . 7 7 9 1 5 . 1 8 4 1 9 * 8 4 5 
1 1 7 1 9 2 5 * 2 0 6 - 2 * 4 5 8 1 5 . 2 6 4 1 9 . 3 5 0 
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3. LEVEL DENSITY PARAMETERS FOR FISSION FRAGMENT3 (25 ̂  Z ̂  70) 

3.1. FOREWORD t 

This Section contains values of a-paraaeters of nuclei with 

neutron excess in the mass range 57 ¿é A ̂  191» available to us 

as fragaent nucleides from prompt fission. Nilsson level sequen-

ce1 has been assumed to be valid for these species away from the 

valley of beta-stability. The main use of the predictions in 

Table 2 (pp. 3.2 - 3.13) will be in the calculations of prompt 

fragment mass and charge yields and distributions. In addition, 

use of the knowledge of deformation energies may be necessary to 

understand the fission energy kinetics and kinematics. As an ex-
2 

ample, we cite the work of our group to evaluate the prompt 

gamma-ray yields from fission fragments. 

Some limited excercise of computing the prompt mass yields 

from 239[i (using 238g target and 1 MeV and 14 MeV neutrons) was 

done^ using the Fong-Ericson type of formulation^; fairly good 

fit was obtained. Calculations are currently under way to per-

fect a method to predict V and fragment mass distributions^. 

3.2. REFERENCES t 

1. See ref.15 in Sec. 1.7 . 

2. R. Sarkar and A. Chatterjee, Phys. Lett. 33B(1971)203 . 

3. R. Sarkar, Ph.D. Dissertation, 1971 (unpublished) 

4. P. Fong, Phys. Rev. 102(1956)434; 122(1961)1453; 135B(1964)1338; 

T. Ericson, Advances in Phys. (Phil. Mag. Suppl.) 2(196°)425# 

5. H. MaJumdar . 

3.3. THE TABLE ( TABLE 2 ) 

See comments and explanation of the symbols of column headings 

in Sec. 1.6 0 
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2 5 

26 

27 

28 

29 

29 

3 0 

3 0 

N MASS D E F - E DELTA E A-ZERO A-PAR 

3 2 5 7 3 . 7 9 9 5 . 0 4 0 4 . 5 3 6 7 8 0 3 
3 3 5 8 4 . 1 9 0 7 . 0 4 0 4 . 6 1 6 • 7 8 8 6 
3 4 5 9 4 . 1 9 0 7 . 3 2 0 4 . 6 9 6 8 0 4 3 
3 5 6 0 4 . 1 9 9 9 . 1 8 0 4 . 7 7 9 8 3 0 0 
3 6 6 1 4 . 2 4 0 7 . 8 9 0 4 . 8 5 5 8 3 2 8 

3 5 6 1 3 . 9 6 9 6 . 7 1 0 4 . 8 5 5 8 3 9 8 
3 6 6 2 4 . 0 1 0 5 . 4 2 0 4 . 9 3 4 8 3 9 9 
3 7 6 3 4 . 0 8 0 5 . 9 4 0 5 . 0 1 4 8 5 4 0 
3 8 6 4 4 . 1 8 0 3 . 4 5 0 5 . 0 9 3 8 3 6 5 
3 9 6 5 3 . 3 4 0 7 . 0 0 9 5 . 1 7 3 9 3 6 3 

3 8 6 5 3 . 3 5 0 0 . 2 6 0 5 . 1 7 3 8 5 8 6 
3 9 6 6 2 . 5 1 0 3 . 8 2 0 5 . 2 5 3 9 6 8 1 
4 0 6 7 2 . 5 0 0 2 . 6 8 0 5 . 3 3 2 9 6 9 0 
4 1 6 8 4 . 2 3 0 0 . 1 5 0 5 . 4 1 2 8 4 2 9 
4 2 6 9 3 . 9 2 0 0 . 3 3 0 5 . 4 9 1 8 7 7 3 

4 1 6 9 2 . 2 3 0 - 3 . 0 5 0 5 . 4 9 1 9 2 0 0 
4 2 7 0 1 . 9 2 0 - 2 . 8 7 0 5 . 5 7 1 9 5 4 3 
4 3 7 1 1 . 6 8 0 - 0 . 4 7 0 5 . 6 5 1 10 2 6 8 
4 4 72 1 . 5 0 0 - 1 . 3 7 0 5 . 7 3 0 10 3 5 2 
4 5 7 3 1 . 3 5 0 - 0 . 2 3 0 5 . 8 1 0 10 7 9 8 

4 1 7 0 2 . 5 5 9 0 . 7 6 0 5 . 5 7 1 9 8 0 7 
4 2 7 1 2 . 2 5 0 0 . 9 4 0 5 . 6 5 1 10 1 6 4 
4 3 72 2 . 0 1 0 3 . 3 4 0 5 . 7 3 0 10 8 1 2 
4 4 7 3 1 . 8 3 0 2 . 4 4 0 5 . 8 1 0 10 9 4 6 
4 5 7 4 1 . 6 7 9 3 . 5 8 0 5 . 8 8 9 11 3 5 6 

4 6 75 1 . 5 2 9 1 . 9 0 0 5 . 9 6 9 11 3 5 1 
4 7 7 6 1 . 3 5 0 1 . 8 1 0 6 . 0 4 9 11 6 0 2 

4 2 72 2 . 4 7 0 0 . 9 6 0 5 . 7 3 0 10 1 7 5 
4 3 7 3 2 . 2 3 0 3 . 3 6 0 5 . 8 1 0 10 8 2 6 
4 4 7 4 2 . 0 5 0 2 . 4 6 0 5 . 8 8 9 10 9 6 0 
4 5 75 1 . 9 0 0 3 . 6 0 0 5 . 9 6 9 11 3 7 1 
4 6 7 6 1 . 7 5 0 1 . 9 2 0 6 . 0 4 9 11 3 6 5 

4 7 7 7 1 . 5 7 0 1 . 8 3 0 6 . 1 2 8 11 6 1 7 
4 8 7 8 1 . 3 3 0 - 0 . 3 6 9 6 . 2 0 8 11 5 2 3 

3.2 



25 

N MASS D E F - E DELTA E A-ZERO A-PAR 

4 3 7 4 2 . 3 9 0 4 . 3 3 0 5 , 8 8 9 1 0 , 9 9 9 
4 4 75 2 . 2 1 0 3 , 4 2 9 5 , 9 6 9 1 1 , 1 4 5 
4 5 76 2 . 0 6 0 4 , 5 7 0 6 , 0 4 9 1 1 , 5 4 9 
4 6 7 7 1 . 9 1 0 2 , 8 9 0 6 , 1 2 8 1 1 , 5 6 3 
4 7 7 8 1 . 7 3 0 2 , 8 0 0 6 , 2 0 8 1 1 . 8 1 9 

3 1 4 8 7 9 1 , 4 9 0 0 . 6 0 0 6 . 2 8 7 11 
4 9 8 0 1 . 1 6 0 - 0 . 6 6 0 6 , 3 6 7 11 

32 4 7 7 9 1 , 8 6 0 1 , 0 3 0 6 . 2 8 7 11 5 8 7 
4 8 8 0 1 , 6 2 0 - 1 , 1 7 0 6 . 3 6 7 11 4 6 7 
4 9 e i 1 , 2 9 0 - 2 . 4 3 0 6 . 4 4 7 11 5 4 8 
5 0 62 0 , 8 4 0 - 4 . 7 0 0 6 . 5 2 6 11 4 1 0 
5 1 8 3 1 , 1 5 1 - 4 . 7 5 0 6 . 6 0 6 11 3 4 2 

3 2 52 8 4 1 . 3 6 3 - 2 . 6 2 2 6 . 6 8 5 11 
5 3 8 5 1 . 5 0 8 - 0 . 2 6 2 6 . 7 6 5 12 

3 3 4 8 8 1 2 . 0 7 0 0 , 2 0 0 6 . 4 4 7 11 5 8 3 
4 9 8 2 1 . 7 3 9 - 1 , 0 6 0 6 . 5 2 6 11 6 9 7 
5 0 8 3 1 . 2 9 0 - 3 , 3 3 0 6 . 6 0 6 11 6 1 7 
5 1 8 4 1 . 6 0 1 - 3 , 3 8 0 6 . 6 8 5 11 5 4 1 
52 8 5 1 , 8 1 2 - 1 , 2 5 2 6 . 7 6 5 12 0 3 2 

3 3 5 3 86 1 . 9 5 8 1 . 1 0 8 6 . 8 4 5 12 
5 4 8 7 2 . 0 5 7 2 . 0 1 4 6 . 9 2 4 1 2 

3 4 4 9 8 3 1 . 6 7 0 - 1 , 5 2 0 6 . 6 0 6 11 7 8 7 
5 0 8 4 1 . 2 2 0 - 3 , 7 9 0 6 , 6 8 5 11 6 8 6 
5 1 8 5 1 . 5 3 1 - 3 , 8 4 0 6 . 7 6 5 11 6 0 9 
52 8 6 1 . 7 4 3 - 1 , 7 1 2 6 . 8 4 5 12 1 1 9 
5 3 8 7 1 , 8 8 8 0 . 6 4 8 6 . 9 2 4 12 6 6 4 

3 4 5 4 8 8 1 . 9 8 7 1 . 5 5 4 7 . 0 0 4 12 9 1 4 
5 5 8 9 2 . 0 5 1 3 . 4 9 6 7 . 0 8 3 1 3 3 6 0 

3 5 50 8 5 1 . 1 5 0 - 2 , 1 6 0 6 . 7 6 5 12 2 7 6 
5 1 8 6 1 , 4 6 1 - 2 , 2 1 0 6 . 8 4 5 12 1 9 7 
52 8 7 1 , 6 7 2 - 0 , 0 8 1 6 . 9 2 4 12 6 7 0 
5 3 8 8 1 , 8 1 7 2 . 2 7 8 7 . 0 0 4 1 3 1 7 5 
5 4 8 9 1 , 9 1 7 3 . 1 8 4 7 , 0 8 3 1 3 4 1 0 

3.2 



25 

36 

36 

3 7 

3 7 

3 8 

3 8 

3 9 

3 9 

N MASS D E F - E DELTA E A-ZERO A-PAR 

5 5 9 0 1 . 9 8 0 5 . 1 2 6 7 . 1 6 3 1 3 . 8 2 3 
5 6 9 1 2 . 0 2 8 5 . 2 6 7 7 . 2 4 3 1 3 . 9 6 0 

5 1 8 7 1 . 3 7 1 - 3 . 8 7 0 6 . 9 2 4 1 1 . 9 8 2 
52 8 8 1 . 5 8 3 - 1 . 7 4 2 7 . 0 0 4 1 2 . 5 0 7 
5 3 8 9 1 . 7 2 8 0 . 6 1 8 7 . 0 8 3 1 3 . 0 6 8 
5 4 9 0 1 . 8 2 7 1 . 5 2 4 7 . 1 6 3 1 3 . 3 2 4 
5 5 9 1 1 . 8 9 0 3 . 4 6 6 7 . 2 4 3 1 3 . 7 8 1 

5 6 9 2 1 . 9 3 8 3 . 6 0 7 7 . 3 2 2 1 3 . 9 1 9 
5 7 9 3 1 . 9 7 6 5 . 1 1 5 7 . 4 0 2 1 4 . 2 8 5 

52 8 9 1 . 4 6 3 - 1 . 5 4 2 7 . 0 8 3 1 2 . 7 8 3 
5 3 9 0 1 . 6 0 8 0 . 8 1 7 7 . 1 6 3 1 3 . 3 4 7 
5 4 9 1 1 . 7 0 7 1 . 7 2 4 7 . 2 4 3 1 3 . 6 0 3 
5 5 9 2 1 . 7 7 1 3 . 6 6 6 7 . 3 2 2 1 4 . 0 6 2 
5 6 9 3 1 . 8 1 7 3 . 8 0 7 7 . 4 0 2 1 4 . 2 0 2 

5 7 9 4 1 . 8 5 7 5 . 3 1 5 7 . 4 8 1 1 4 . 5 6 8 
5 8 9 5 1 . 8 9 5 4 . 7 9 7 7 . 5 6 1 1 4 . 6 1 0 
5 9 9 6 1 . 6 7 7 6 . 4 1 8 7 . 6 4 0 1 5 . 1 9 2 

5 4 9 2 1 . 5 1 7 - 0 . 6 9 5 7 . 3 2 2 1 3 . 3 7 6 
5 5 9 3 1 . 5 8 1 1 . 2 4 6 7 . 4 0 2 1 3 . 9 0 3 
5 6 9 4 1 . 6 2 8 1 . 3 8 7 7 . 4 8 1 1 4 . 0 4 5 
5 7 9 5 1 . 6 6 7 2 . 8 9 5 7 . 5 6 1 1 4 . 4 6 4 
58 9 6 1 . 7 0 5 2 . 3 7 7 7 . 6 4 0 1 4 . 4 8 5 

5 9 9 7 1 . 4 8 7 3 . 9 9 8 7 . 7 2 0 1 5 . 1 2 1 
6 0 9 8 1 . 5 1 9 3 . 1 0 5 7 . 8 0 0 1 5 . 0 8 4 
6 1 9 9 1 . 5 6 0 3 . 6 1 8 7 . 8 7 9 1 5 . 3 0 2 

5 6 9 5 1 . 0 1 8 3 . 2 9 7 7 . 5 6 1 1 5 . 0 5 7 
5 7 9 6 1 . 0 5 7 4 . 8 0 5 7 . 6 4 0 1 5 . 4 5 2 
5 8 9 7 1 . 0 9 5 4 . 2 8 7 7 . 7 2 0 1 5 . 4 9 3 
5 9 9 8 0 . 8 7 6 5 . 9 0 8 7 . 8 0 0 1 6 . 1 0 0 
6 0 9 9 0 . 9 0 8 5 . 0 1 5 7 . 8 7 9 1 6 . 0 9 3 

6 1 1 0 0 0 . 9 4 9 5 . 5 2 8 7 . 9 5 9 1 6 . 3 0 7 
62 1 0 1 0 . 9 9 5 4 . 1 6 9 8 . 0 3 8 1 6 . 1 9 5 
6 3 1 0 2 1 . 0 4 9 4 . 2 2 1 8 . 1 1 8 1 6 . 3 1 9 

3.2 



Z N MASS D E F - E DELTA E A - Z E R O A - P A R 

4 0 5 7 9 7 0 . 9 1 7 1 . 9 5 4 7 . 7 2 0 1 5 . 1 8 5 
5 8 9 8 0 . 9 5 5 1 . 4 3 7 7 . 8 0 0 1 5 . 1 9 8 
5 9 9 9 0 . 7 3 7 3 . 0 5 8 7 . 8 7 9 1 5 . 8 7 3 
6 0 1 0 0 0 . 7 6 9 2 . 1 6 5 7 . 9 5 9 1 5 . 8 2 1 
6 1 1 0 1 0 . 8 1 0 2 . 6 7 8 8 . 0 3 8 1 6 . 0 5 5 

4 0 6 2 1 0 2 0 . 8 5 5 1 . 3 1 8 8 . 1 1 8 1 5 . 8 7 4 
6 3 1 0 3 0 . 9 0 9 1 . 3 7 1 8 . 1 9 8 1 5 . 9 9 7 
6 4 1 0 4 0 . 9 6 9 - 0 . 3 8 3 8 . 2 7 7 1 5 . 6 6 2 
6 5 1 0 5 0 . 4 0 2 2 . 8 4 2 8 . 3 5 7 1 7 . 0 7 4 

4 1 5 9 1 0 0 2 . 5 1 7 4 . 7 9 8 7 . 9 5 9 1 4 . 8 3 0 
6 0 1 0 1 2 . 5 4 9 3 . 9 0 5 8 . 0 3 8 1 4 . 7 9 5 
6 1 1 0 2 2 . 5 9 0 4 . 4 1 8 8 . 1 1 8 1 4 . 9 9 5 
6 2 1 0 3 2 . 6 3 5 3 . 0 5 9 8 . 1 9 8 1 4 . 8 4 9 
6 3 1 0 4 2 . 6 8 9 3 . 1 1 1 8 . 2 7 7 1 4 . 9 5 4 

4 1 6 4 1 0 5 2 . 7 4 9 1 . 3 5 6 8 . 3 5 7 1 4 . 6 7 4 
6 5 1 0 6 2 . 1 8 2 4 . 5 8 2 8 . 4 3 6 1 5 . 9 9 7 
6 6 1 0 7 2 . 1 8 2 3 . 8 3 9 8 . 5 1 6 1 6 . 0 0 8 
6 7 1 0 8 2 . 3 8 1 4 . 1 3 3 8 . 5 9 6 1 6 . 0 2 5 

4 2 6 1 1 0 3 3 . 3 6 9 7 . 0 6 7 8 . 1 9 8 1 4 . 8 1 7 
6 2 1 0 4 3 . 4 1 4 5 . 7 0 8 8 . 2 7 7 1 4 . 7 1 9 
6 3 1 0 5 3 . 4 6 9 5 . 7 6 0 8 . 3 5 7 1 4 . 8 1 6 
6 4 1 0 6 3 . 5 2 8 4 . 0 0 6 8 . 4 3 6 1 4 . 6 0 3 
6 5 1 0 7 2 . 9 6 1 7 . 2 3 2 8 . 5 1 6 1 5 . 8 2 2 

4 2 6 6 1 0 8 2 . 9 6 1 6 . 4 8 9 8 . 5 9 6 1 5 . 8 6 1 
6 7 1 0 9 3 . 1 6 1 6 . 7 8 2 8 . 6 7 5 1 5 . 8 5 1 
6 8 1 1 0 3 . 1 4 5 6 . 1 1 9 8 . 7 5 5 1 5 . 9 1 0 
6 9 1 1 1 3 . 1 4 5 6 . 3 5 3 8 . 8 3 4 1 6 . 0 9 1 

4 3 6 3 1 0 6 3 . 7 4 9 7 . 7 8 1 8 . 4 3 6 1 4 . 9 6 2 
6 4 1 0 7 3 . 8 0 9 6 . 0 2 6 8 . 5 1 6 1 4 . 7 9 6 
6 5 1 0 8 3 . 2 4 2 9 . 2 5 2 8 . 5 9 6 1 5 . 9 4 2 
6 6 1 0 9 3 . 2 4 2 8 . 5 0 9 8 . 6 7 5 1 6 . 0 0 2 
6 7 1 1 0 3 . 4 4 1 8 . 8 0 3 8 . 7 5 5 1 5 . 9 7 9 

4 3 6 8 1 1 1 3 . 4 2 6 8 . 1 4 0 8 . 8 3 4 1 6 . 0 5 7 
6 9 1 1 2 3 . 4 2 6 8 . 3 7 3 8 . 9 1 4 1 6 . 2 3 1 
7 0 1 1 3 3 . 4 2 6 7 . 0 4 8 8 . 9 9 4 1 6 . 1 9 3 
7 1 1 1 4 4 . 6 2 6 5 . 0 6 2 9 . 0 7 3 1 4 . 7 0 5 

2.5 



2 N MASS D E F - F DELTA E A-ZERO A-PAR 

4 4 6 5 1 0 9 3 . 3 1 1 1 0 . 4 6 2 8 . 6 7 5 1 6 . 1 4 3 
6 6 H O 3 . 3 1 1 9 . 7 1 9 8 . 7 5 5 1 6 . 2 1 6 
6 7 1 1 1 3 . 5 1 0 1 0 . 0 1 3 8 . 8 3 4 1 6 . 1 8 5 
6 8 1 1 2 3 . 4 9 5 9 . 3 5 0 8 . 9 1 4 1 6 . 2 7 5 
6 9 1 1 3 3 . 4 9 5 9 . 5 8 3 8 . 9 9 4 1 6 . 4 4 6 

4 4 7 0 1 1 4 3 . 4 9 5 8 . 2 5 8 9 . 0 7 3 1 6 . 4 3 1 
7 1 1 1 5 4 . 6 9 6 6 . 2 7 1 9 . 1 5 3 1 4 . 9 5 1 
7 2 1 1 6 4 . 5 1 0 6 . 3 3 7 9 . 2 3 2 1 5 . 3 0 4 
7 3 1 1 7 4 . 3 4 8 7 . 9 9 8 9 . 3 1 2 1 5 . 8 6 4 

4 5 6 7 1 1 2 3 . 5 0 1 1 0 . 3 1 3 8 . 9 1 4 1 6 . 3 7 2 
6 8 1 1 3 3 . 4 8 6 9 . 6 4 9 8 . 9 9 4 1 6 . 4 6 5 
6 9 1 1 4 3 . 4 8 6 9 . 8 8 3 9 . 0 7 3 1 6 . 6 3 6 
7 0 1 1 5 3 . 4 8 6 8 . 5 5 8 9 . 1 5 3 1 6 . 6 2 5 
7 1 1 1 6 4 . 6 8 6 6 . 5 7 2 9 . 2 3 2 1 5 . 1 3 9 

4 5 7 2 1 1 7 4 . 5 0 0 6 . 6 3 7 9 . 3 1 2 1 5 . 4 9 4 
7 3 1 1 8 4 . 3 3 9 8 . 2 9 9 9 . 3 9 2 1 6 . 0 5 1 
7 4 1 1 9 4 . 2 1 2 7 . 7 3 3 9 . 4 7 1 1 6 . 2 5 8 
7 5 1 2 0 4 . 0 9 3 8 . 6 3 7 9 . 5 5 1 1 6 . 6 5 7 

4 6 6 9 1 1 5 3 . 4 3 6 9 . 3 2 3 9 . 1 5 3 1 6 . 7 7 3 
7 0 1 1 6 3 . 4 3 6 7 . 9 9 8 9 . 2 3 2 1 6 . 7 4 9 
7 1 1 1 7 4 . 6 3 5 6 . 0 1 2 9 . 3 1 2 1 5 . 2 4 0 
7 2 1 1 8 4 . 4 5 0 6 . 0 7 7 9 . 3 9 2 1 5 . 5 9 6 
7 3 1 1 9 4 . 2 8 9 7 . 7 3 9 9 . 4 7 1 1 6 . 1 6 9 

4 6 7 4 1 2 0 4 . 1 6 2 7 . 1 7 3 9 . 5 5 1 1 6 . 3 7 0 
7 5 1 2 1 4 . 0 4 3 8 . 0 7 7 9 . 6 3 0 1 6 . 7 7 9 
7 6 1 2 2 3 . 9 4 2 6 . 9 8 5 9 . 7 1 0 1 6 . 8 7 3 
7 7 1 2 3 3 . 8 3 2 7 . 1 4 4 9 . 7 8 9 1 7 . 1 6 7 

4 7 7 1 1 1 8 4 . 4 7 5 4 . 7 0 2 9 . 3 9 2 1 5 . 3 2 9 
7 2 1 1 9 4 . 2 9 0 4 . 7 6 7 9 . 4 7 1 1 5 . 6 8 5 
7 3 1 2 0 4 . 1 2 9 6 . 4 2 9 9 . 5 5 1 1 6 . 2 9 2 
7 4 1 2 1 4 . 0 0 2 5 . 8 6 3 9 . 6 3 0 1 6 . 4 8 0 
7 5 1 2 2 3 . 8 8 3 6 . 7 6 7 9 . 7 1 0 1 6 . 9 0 8 

4 7 7 6 1 2 3 3 . 7 8 1 5 . 6 7 5 9 . 7 8 9 1 6 . 9 7 7 
7 7 1 2 4 3 . 6 7 2 5 . 8 3 4 9 . 8 6 9 1 7 . 2 7 3 
7 8 1 2 5 3 . 5 5 3 4 . 3 2 1 9 . 9 4 9 1 7 . 2 5 8 
7 9 1 2 6 3 . 4 0 8 3 . 7 2 9 1 0 . 0 2 8 1 7 . 4 3 7 

2.6 



z N MASS DEF-E DELTA E A-ZFRO A-PAR 

48 7 2 1 2 0 3 . 9 0 0 2 . 8 9 7 9 . 5 5 1 1 5 . 8 8 4 
7 3 1 2 1 3 . 7 3 9 4 . 5 5 9 9 . 6 3 0 1 6 . 5 4 2 
7 4 1 2 2 3 . 6 1 1 3 . 9 9 3 9 . 7 1 0 1 6 . 7 1 0 
7 5 1 2 3 3 . 4 9 3 4 . 8 9 7 9 . 7 8 9 1 7 . 1 6 5 
76 1 2 4 3 . 3 9 1 3 . 8 0 5 9 . 8 6 9 1 7 . 1 9 6 

48 7 7 1 2 5 3 . 2 8 1 3 . 9 6 4 9 . 9 4 9 1 7 . 4 9 6 
7 8 1 2 6 3 . 1 6 3 2 . 4 5 1 1 0 . 0 2 8 1 7 . 4 2 4 
7 9 1 2 7 3 . 0 1 8 1 . 8 5 9 1 0 . 1 0 8 1 7 . 5 7 8 
8 0 1 2 8 2 . 8 3 3 0 . 0 2 8 1 0 . 1 8 7 1 7 . 4 2 0 
8 1 1 2 9 2 . 5 9 5 - 1 . 2 7 4 1 0 . 2 6 7 1 7 . 4 1 6 

49 74 1 2 3 2 . 8 0 2 1 . 7 8 3 9 . 7 8 9 1 7 . 2 4 1 
75 1 2 4 2 . 6 8 3 2 . 6 8 7 9 . 8 6 9 1 7 . 7 3 6 
76 1 2 * 2 . 5 8 2 1 . 5 9 5 9 . 9 4 9 1 7 . 7 1 4 
77 1 2 6 2 . 4 7 2 1 . 7 5 4 1 0 . 0 2 8 1 8 . 0 1 8 
7 8 1 2 7 2 . 3 5 3 0 . 2 4 0 1 0 . 1 0 8 1 7 . 8 6 9 

49 7 9 1 2 8 : 2 . 2 0 9 - 0 . 3 5 1 1 0 . 1 8 7 1 7 . 9 8 7 
8 0 1 2 9 2 . 0 2 3 - 2 . 1 8 2 1 0 . 2 6 7 1 7 . 7 2 3 
8 1 1 3 0 1 . 7 8 5 - 3 . 4 8 4 1 0 . 3 4 7 1 7 . 6 3 3 
8 2 1 3 1 1 . 4 9 0 - 1 3 . 4 6 9 1 0 . 4 2 6 1 3 . 2 3 0 
8 3 1 3 2 2 . 0 1 0 - 5 . 3 5 5 1 0 . 5 0 6 1 6 . 9 2 5 

5 0 76 1 2 6 1 . 0 9 2 - 0 . 6 3 5 1 0 . 0 2 8 1 8 . 7 7 1 
7 7 1 2 7 0 . 9 8 2 - 0 . 4 7 6 1 0 . 1 0 8 1 9 . 0 8 3 
7 8 1 2 8 0 . 8 6 3 - 1 . 9 8 9 1 0 . 1 8 7 1 8 . 8 3 5 
7 9 1 2 9 0 . 7 1 9 - 2 . 5 8 1 1 0 . 2 6 7 1 8 . 9 0 7 
8 0 1 3 0 0 . 5 3 3 - 4 . 4 1 2 1 0 . 3 4 7 1 8 . 5 0 5 

50 8 1 1 3 1 0 . 2 9 6 - 5 . 7 1 5 1 0 . 4 2 6 1 8 . 3 0 1 
82 1 3 2 0 . 0 0 0 - 1 5 . 7 0 0 1 0 . 5 0 6 1 2 . 9 9 6 
8 3 1 3 3 0 . 5 2 0 - 7 . 5 8 5 1 0 . 5 8 5 1 7 . 4 7 5 
8 4 1 3 4 0 . 9 2 6 - 5 . 4 0 5 1 0 . 6 6 5 1 8 . 2 5 0 
8 5 1 3 5 1 . 2 4 0 - 4 . 7 1 1 1 0 . 7 4 5 1 8 . 3 7 5 

5 1 7 8 1 2 9 1 . 0 5 3 - 0 . 6 4 9 1 0 . 2 6 7 1 9 . 2 5 3 
79 1 3 0 0 . 9 0 8 - 1 . 2 4 1 1 0 . 3 4 7 1 9 . 3 4 9 
8 0 1 3 1 0 . 7 2 3 - 3 . 0 7 2 1 0 . 4 2 6 1 9 . 0 0 6 
81 1 3 2 0 . 4 e 6 - 4 . 3 7 5 1 0 . 5 0 6 1 8 . 8 5 1 
8 ? 1 3 3 0 . 1 9 0 - 1 4 . 3 6 0 1 0 . 5 8 5 1 3 . 8 5 9 
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Z N MASS DEF-E DELTA E A-ZERO 

51 8 3 1 3 4 0 . 7 1 0 - 6 . 2 4 5 1 0 . 6 6 5 
8 4 1 3 5 1 . 1 1 6 - 4 . 0 6 5 1 0 . 7 4 5 
8 5 1 3 6 1 . 4 2 9 - 3 . 3 7 1 1 0 . 8 2 4 
8 6 1 3 7 1 . 6 6 0 - 2 . 4 7 8 1 0 . 9 0 4 
8 7 1 3 8 1 . 8 6 0 - 1 . 0 5 9 1 0 . 9 8 3 

52 8 0 1 3 2 1 . 0 3 1 - 2 . 2 2 0 1 0 . 5 0 6 
8 1 1 3 3 0 . 7 4 7 - 3 . 4 7 6 1 0 . 5 8 5 
82 1 3 4 0 . 3 9 3 - 1 3 . 4 0 3 1 0 . 6 6 5 
8 3 1 3 5 1 . 0 1 4 - 5 . 3 8 9 1 0 . 7 4 5 
8 4 1 3 6 1 . 4 9 7 - 3 . 2 8 6 1 0 . 8 2 4 

52 8 5 1 3 7 1 . 8 7 1 - 2 . 6 5 2 1 0 . 9 0 4 
8 6 1 3 8 2 . 1 4 4 - 1 . 8 0 2 1 0 . 9 8 3 
8 7 1 3 9 2 . 3 8 1 - 0 . 4 2 0 1 1 . 0 6 3 
8 8 1 4 0 2 . 5 3 5 0 . 0 2 2 1 1 . 1 4 3 
8 9 1 4 1 2 . 6 6 4 1 . 2 5 0 1 1 . 2 2 2 

5 3 8 2 1 3 5 0 . 5 2 8 - 1 1 . 9 2 8 1 0 . 7 4 5 
8 3 1 3 6 1 . 1 5 3 - 3 . 9 1 8 1 0 . 8 2 4 
8 4 1 3 7 1 . 6 4 0 - 1 . 8 1 9 1 0 . 9 0 4 
85 1 3 8 2 . 0 1 6 - 1 . 1 8 7 1 0 . 9 8 3 
8 6 1 3 9 2 . 2 9 1 - 0 . 3 3 9 1 1 . 0 6 3 

5 3 8 7 1 4 0 2 . 5 3 0 1 . 0 4 0 1 1 . 1 4 3 
8 8 1 4 1 2 . 6 8 4 1 . 4 8 3 1 1 . 2 2 2 
8 9 1 4 2 2 . 8 1 5 2 . 7 0 9 1 1 . 3 0 2 
9 0 1 4 3 2 . 9 2 1 2 . 7 6 7 1 1 . 3 8 1 
9 1 1 4 4 3 . 1 1 1 3 . 4 7 8 1 1 . 4 6 1 

5 4 8 4 1 3 8 1 . 7 7 3 - 1 . 9 9 2 1 0 . 9 8 3 
8 5 1 3 9 2 . 1 5 1 - 1 . 3 6 2 1 1 . 0 6 3 
8 6 1 4 0 2 . 4 2 8 - 0 . 5 1 6 1 1 . 1 4 3 
8 7 1 4 1 2 . 6 6 9 0 . 8 6 1 1 1 . 2 2 2 
8 8 1 4 2 2 . 8 2 4 1 . 3 0 3 1 1 . 3 0 2 

5 4 8 9 1 4 3 2 . 9 5 5 2 . 5 2 9 1 1 . 3 8 1 
9 0 1 4 4 3 . 0 6 3 2 . 5 8 5 1 1 . 4 6 1 
9 1 1 4 5 3 . 2 5 4 3 . 2 9 5 1 1 . 5 4 1 
9 2 1 4 6 3 . 3 4 9 2 . 8 9 3 1 1 . 6 2 0 
9 3 1 4 7 3 . 4 4 4 3 . 6 7 4 1 1 . 7 0 0 

A - P A R 

1 8 . 0 7 6 
1 8 . 7 7 5 
1 8 . 8 7 1 
1 9 . 1 1 2 
1 9 . 5 5 0 

1 9 . 1 6 5 
1 9 . 1 0 9 
1 4 . 4 2 6 
1 8 . 3 0 6 
1 8 . 8 3 3 

1 8 . 8 1 4 
1 8 . 9 6 2 
1 9 . 3 0 7 
1 9 . 4 1 0 
1 9 . 7 7 6 

1 5 . 3 3 5 
1 8 . 9 3 7 
1 9 . 3 8 0 
1 9 . 3 2 7 
1 9 . 4 4 0 

1 9 . 7 3 7 
1 9 . 8 2 2 
2 0 . 1 5 0 
2 0 . 1 7 1 
2 0 . 2 5 5 

1 9 . 3 1 0 
1 9 . 2 5 0 
1 9 . 3 5 8 
1 9 . 6 5 3 
1 9 . 7 3 5 

20.062 
20.080 
20.160 
20.066 
20.282 

3.8 



Z N MASS D E F - E DELTA E A - Z E R O A - P A R 

5 5 8 5 1 4 0 2 . 2 7 7 - 0 . 6 4 8 1 1 . 1 4 3 1 9 . 4 9 2 
8 6 1 4 1 2 . 5 5 6 0 . 1 9 5 1 1 . 2 2 2 1 9 . 5 8 0 
8 7 1 4 2 2 . 7 9 7 1 . 5 7 3 1 1 . 3 0 2 1 9 . 8 4 8 
8 8 1 4 3 2 . 9 5 4 2 . 0 1 3 1 1 . 3 8 1 1 9 . 9 1 8 
8 9 1 4 4 3 . 0 8 6 3 . 2 3 8 1 1 . 4 5 1 2 0 . 2 2 5 

55 9 0 1 4 5 3 . 1 9 4 3 . 2 9 4 1 1 . 5 4 1 2 0 . 2 3 9 
9 1 1 4 6 3 . 3 8 7 4 . 0 0 2 1 1 . 6 2 0 2 0 . 3 0 3 
9 2 1 4 7 3 . 4 8 2 3 . 6 0 0 1 1 . 7 0 0 2 0 . 2 1 1 
9 3 1 4 8 3 . 5 7 8 4 . 3 8 0 1 1 . 7 7 9 2 0 . 4 1 4 
9 4 1 4 9 3 . 6 9 7 3 . 6 2 3 1 1 . 8 5 9 2 0 . 1 9 5 

5 6 8 7 1 4 3 2 . 9 2 9 0 . 4 2 1 1 1 . 3 8 1 1 9 . 4 6 9 
8 8 1 4 4 3 . 0 8 6 0 . 8 6 1 1 1 . 4 6 1 1 9 . 5 4 4 
89 1 4 5 3 . 2 2 0 2 . 0 8 4 1 1 . 5 4 1 1 9 . 8 7 4 
9 0 1 4 6 3 . 3 2 8 2 . 1 4 0 1 1 . 6 2 0 1 9 . 8 8 4 
9 1 1 4 7 3 . 5 2 2 2 . 8 4 7 1 1 . 7 0 0 1 9 . 9 5 8 

5 6 92 1 4 8 3 . 6 1 8 2 . 4 4 4 1 1 . 7 7 9 1 9 . 8 5 2 
9 3 1 4 9 3 . 7 1 4 3 . 2 2 4 1 1 . 8 5 9 2 0 . 0 6 8 
9 4 1 5 0 3 . 8 3 4 2 . 4 6 6 1 1 . 9 3 9 1 9 . 8 2 8 
9 5 1 5 1 3 . 9 5 4 2 . 9 5 9 1 2 . 0 1 8 1 9 . 9 2 7 
9 6 1 5 2 4 . 0 8 7 1 . 8 9 7 1 2 . 0 9 8 1 9 . 5 7 4 

5 7 8 9 1 4 6 3 . 5 8 9 3 . 5 9 5 1 1 . 6 2 0 1 9 . 9 2 7 
9 0 1 4 7 3 . 6 9 9 3 . 6 4 9 1 1 . 7 0 0 1 9 . 9 2 9 
9 1 1 4 8 3 . 8 9 4 4 . 3 5 5 1 1 . 7 7 9 1 9 . 9 6 9 
92 1 4 9 3 . 9 9 0 3 . 9 5 2 1 1 . 8 5 9 1 9 . 8 6 9 
9 3 1 5 0 4 . 0 8 7 4 . 7 3 1 1 1 . 9 3 9 2 0 . 0 5 4 

5 7 9 4 1 5 1 4 . 2 0 8 3 . 9 7 2 1 2 . 0 1 8 1 9 . 8 3 0 
9 5 1 5 2 4 . 3 2 8 4 . 4 6 5 1 2 . 0 9 8 1 9 . 9 0 6 
9 6 1 5 3 4 . 4 6 2 3 . 4 0 2 1 2 . 1 7 7 1 9 . 5 7 7 
9 7 1 5 4 4 . 6 1 9 3 . 6 1 3 1 2 . 2 5 7 1 9 . 5 2 6 
9 8 1 5 5 4 . 7 8 9 2 . 2 6 0 1 2 . 3 3 6 1 9 . 0 3 9 

5 8 9 1 1 4 9 3 . 9 1 1 4 . 5 9 8 1 1 . 8 5 9 2 0 . 1 3 7 
9 2 1 5 0 4 . 0 0 9 4 . 1 9 3 1 1 . 9 3 9 2 0 . 0 3 6 
9 3 1 5 1 4 . 1 0 6 4 . 9 7 2 1 2 . 0 1 8 2 0 . 2 1 7 
9 4 1 5 2 4 . 2 2 8 4 . 2 1 2 1 2 . 0 9 8 1 9 . 9 9 2 
9 5 1 5 3 4 . 3 4 9 4 . 7 0 4 1 2 . 1 7 7 2 0 . 0 6 3 

2.9 



58 

5 9 

59 

60 

60 

61 

61 

N MASS DEF-E DELTA E A-ZERO A-PAR 

9 6 1 5 4 4 . 4 8 3 3 . 6 4 1 1 2 . 2 5 7 1 9 . 7 3 4 
9 7 1 5 5 4 . 6 4 2 3 . 8 5 0 1 2 . 3 3 6 1 9 . 6 7 8 
9 8 1 5 6 4 . 8 1 3 2 . 4 9 6 1 2 . 4 1 6 1 9 . 1 9 1 
9 9 1 5 7 5 . 0 0 8 2 . 4 0 2 1 2 . 4 9 6 1 8 . 9 9 3 

1 0 0 1 5 8 5 . 2 1 6 0 . 7 9 0 1 2 . 5 7 5 1 8 . 3 3 4 

9 1 1 5 0 3 . 9 3 0 6 . 4 4 9 1 1 . 9 3 9 2 0 . 6 5 6 
9 2 1 5 1 4 . 0 2 8 6 . 0 4 4 1 2 . 0 1 8 2 0 . 5 6 7 
9 3 1 5 2 ' 4 . 1 2 6 6 . 8 2 2 1 2 . 0 9 8 2 0 . 7 2 0 
9 4 1 5 3 4 . 2 4 8 6 . 0 6 2 1 2 . 1 7 7 2 0 . 5 1 8 
9 5 1 5 4 4 . 3 7 1 6 . 5 5 2 1 2 . 2 5 7 2 0 . 5 7 1 

96 1 5 5 4 . 5 0 6 5 . 4 8 8 1 2 . 3 3 6 2 0 . 2 7 2 
9 7 1 5 6 4 . 6 6 6 5 . 6 9 6 1 2 . 4 1 6 2 0 . 2 0 5 
9 8 1 5 7 4 . 8 3 8 4 . 3 4 1 1 2 . 4 9 6 1 9 . 7 5 5 
9 9 1 5 3 5 . 0 3 5 4 . 2 4 5 1 2 . 5 7 5 1 9 . 5 5 2 

1 0 0 1 5 9 5 . 2 4 4 2 . 6 3 2 1 2 . 6 5 5 1 8 . 9 3 4 

9 3 1 5 3 4 . 1 7 1 6 . 1 1 7 1 2 . 1 7 7 2 0 • 6 4 3 
9 4 1 5 4 4 . 2 9 5 5 . 3 5 5 1 2 . 2 5 7 2 0 . 4 2 6 
9 5 1 5 5 4 . 4 1 9 5 . 8 4 4 1 2 . 3 3 6 2 0 . 4 8 3 
9 6 1 5 6 4 . 5 5 5 4 . 7 7 9 1 2 . 4 1 6 2 0 . 1 6 5 
9 7 1 5 7 4 . 7 1 6 4 . 9 8 6 1 2 . 4 9 6 2 0 . 0 9 7 

9 8 1 5 8 4 . 8 8 9 3 . 6 3 0 1 2 . 5 7 5 1 9 . 6 2 4 
9 9 1 5 9 5 . 0 8 7 3 . 5 3 3 1 2 . 6 5 5 1 9 . 4 1 5 

1 0 0 1 6 0 5 . 2 9 8 1 . 9 1 8 1 2 . 7 3 4 1 8 . 7 7 1 
1 0 1 1 6 1 4 . 5 0 3 5 . 5 9 9 1 2 . 8 1 4 2 1 . 0 8 6 
1 0 2 1 6 2 4 . 4 7 3 5 . 2 9 6 1 2 . 8 9 4 2 1 . 1 9 3 

9 5 1 5 6 4 . 4 9 3 6 . 9 2 0 1 2 . 4 1 6 2 0 . 7 2 6 
9 6 1 5 7 4 . 6 3 0 5 . 8 5 4 1 2 . 4 9 6 2 0 . 4 2 4 
9 7 1 5 8 4 . 7 9 2 6 . 0 6 0 1 2 . 5 7 5 2 0 . 3 4 6 
98 1 5 9 4 . 9 6 7 4 . 7 0 2 1 2 . 6 5 5 1 9 . 8 9 3 
9 9 1 6 0 5 . 1 6 7 4 . 6 0 3 1 2 . 7 3 4 1 9 . 6 7 7 

1 0 0 1 6 1 5 . 3 7 9 2 . 9 8 7 1 2 . 8 1 4 1 9 . 0 5 4 
1 0 1 1 6 2 4 . 5 7 8 6 . 6 7 4 1 2 . 8 9 4 2 1 . 3 3 6 
1 0 2 1 6 3 4 . 5 4 7 6 . 3 7 2 1 2 . 9 7 3 2 1 . 4 5 2 
1 0 3 1 6 4 4 . 5 5 3 6 . 7 2 8 1 3 . 0 5 3 2 1 . 6 5 2 
1 0 4 1 6 5 4 . 6 0 4 5 . 8 9 2 1 3 . 1 3 2 2 1 . 5 1 5 

3 .1o 



z N MASS DEF-E DELTA E A-ZERO A-PAR 

6 2 9 7 1 5 9 4 . 8 8 3 4 . 5 3 9 1 2 . 6 5 5 1 9 . 9 8 4 
9 8 1 6 0 5 . 0 5 9 3 . 1 8 0 1 2 . 7 3 4 1 9 . 4 8 9 
9 9 1 6 1 5 . 2 6 1 3 . 0 7 9 1 2 . 8 1 4 1 9 . 2 6 6 

1 0 0 1 6 2 5 . 4 7 5 1 . 4 6 1 1 2 . 8 9 4 1 8 . 5 9 6 
1 0 1 1 6 3 4 . 6 6 7 5 . 1 5 5 1 2 . 9 7 3 2 0 . 9 8 3 

6 2 1 0 2 1 6 4 4 . 6 3 6 4 . 8 5 3 1 3 . 0 5 3 2 1 . 0 8 8 
1 0 3 1 6 5 4 . 6 4 1 5 . 2 1 0 1 3 . 1 3 2 2 1 . 2 9 5 
1 0 4 1 6 6 4 . 6 9 3 4 . 3 7 3 1 3 . 2 1 2 2 1 . 1 3 0 
1 0 5 1 6 7 5 . 4 2 4 2 . 6 7 2 1 3 . 2 9 2 1 9 . 6 0 3 
1 0 6 1 6 8 5 . 1 0 2 3 . 0 6 1 1 3 . 3 7 1 2 0 . 3 6 1 

6 3 9 9 1 6 2 5 . 3 9 5 3 . 3 8 5 1 2 . 8 9 4 1 9 . 2 5 1 
1 0 0 1 6 3 5 . 6 1 1 1 . 7 6 5 1 2 . 9 7 3 1 8 . 5 8 1 
1 0 1 1 6 4 4 . 7 9 6 5 . 4 6 6 1 3 . 0 5 3 2 0 . 9 7 7 
1 0 2 1 6 5 4 . 7 6 5 5 . 1 6 4 1 3 . 1 3 2 2 1 . 0 8 4 
1 0 3 1 6 6 4 . 7 7 0 5 . 5 2 1 1 3 . 2 1 2 2 1 . 2 8 9 

6 3 1 0 4 1 6 7 4 . 8 2 3 4 . 6 8 3 1 3 . 2 9 2 2 1 . 1 2 6 
1 0 5 1 6 8 5 . 5 5 9 2 . 9 7 7 1 3 . 3 7 1 1 9 . 5 8 1 
1 0 6 1 6 9 5 . 2 3 4 3 . 3 6 9 1 3 . 4 5 1 2 0 . 3 4 8 
1 0 7 1 7 0 4 . 9 7 2 5 . 1 6 7 1 3 . 5 3 0 2 1 . 3 7 6 
1 0 8 1 7 1 4 . 7 9 8 4 . 9 5 1 1 3 . 6 1 0 2 1 . 7 4 2 

6 4 1 0 1 1 6 5 4 . 9 4 1 3 . 2 6 1 1 3 . 1 3 2 2 0 . 3 0 9 
1 0 2 1 6 6 4 . 9 1 0 2 . 9 5 9 1 3 . 2 1 2 2 0 . 3 9 9 
1 0 3 1 6 7 4 . 9 1 5 3 . 3 1 6 1 3 . 2 9 2 2 0 . 6 1 4 
1 0 4 1 6 8 4 . 9 6 8 2 . 4 7 8 1 3 . 3 7 1 2 0 . 4 1 2 
1 0 5 1 6 9 5 . 7 1 0 0 . 7 6 6 1 3 . 4 5 1 1 8 . 7 9 9 

6 4 1 0 6 1 7 0 5 . 3 8 2 1 . 1 6 1 1 3 . 5 3 0 1 9 . 5 7 3 
1 0 7 1 7 1 5 . 1 1 8 2 . 9 6 1 1 3 . 6 1 0 2 0 . 6 6 8 
1 0 8 1 7 2 4 . 9 4 2 2 . 7 4 7 1 3 . 6 9 0 2 1 . 0 2 1 
1 0 9 1 7 3 4 . 7 8 0 4 . 0 1 4 1 3 . 7 6 9 2 1 . 7 7 7 
1 1 0 1 7 4 4 . 6 8 5 3 . 3 4 8 1 3 . 8 4 9 2 1 . 8 7 5 

6 5 1 0 2 1 6 7 5 . 8 6 9 2 . 8 2 0 1 3 . 2 9 2 1 8 . 9 0 6 
1 0 3 1 6 8 5 . 8 7 3 3 . 1 7 8 1 3 . 3 7 1 1 9 . 1 0 8 
1 0 4 1 6 9 5 . 9 2 6 2 . 3 4 0 1 3 . 4 5 1 1 8 . 9 0 5 
1 0 5 1 7 0 6 . 6 7 4 0 . 6 2 2 1 3 . 5 3 0 1 7 . 2 5 2 
1 0 6 1 7 1 6 . 3 4 3 1 . 0 2 0 1 3 . 6 1 0 1 8 . 0 3 6 

2.11 



Z N MASS D E F - E DELTA E A-ZERO A-PAR 

6 5 1 0 7 1 7 2 6 . 0 7 5 2 . 8 2 4 1 3 . 6 9 0 19 1 1 6 
1 0 8 1 7 3 5 . 8 9 7 2 . 6 1 2 1 3 . 7 6 9 19 4 7 8 
1 0 9 1 7 4 5 . 7 3 4 3 . 8 8 0 1 3 . 8 4 9 20 2 2 3 
1 1 0 1 7 5 5 . 6 3 7 3 . 2 1 6 1 3 . 9 2 8 20 3 2 9 
1 1 1 1 7 6 5 . 5 4 4 3 . 9 8 8 1 4 . 0 0 8 2 0 8 2 0 

6 6 1 0 4 1 7 0 5 . 7 2 8 2 . 4 0 8 1 3 . 5 3 0 19 3 6 9 
1 0 5 1 7 1 6 . 4 8 4 0 . 6 8 2 1 3 . 6 1 0 17 6 9 6 
1 0 6 1 7 2 6 . 1 4 9 1 . 0 8 4 1 3 . 6 9 0 18 4 9 1 
1 0 7 1 7 3 5 . 8 8 0 2 . 8 8 9 1 3 . 7 6 9 19 5 8 6 
1 0 8 1 7 4 5 , 7 0 0 2 . 6 7 9 1 3 . 8 4 9 19 9 5 2 

6 6 1 0 9 1 7 5 5 . 5 3 5 3 . 9 4 9 1 3 . 9 2 8 20 7 0 7 
1 1 0 1 7 6 5 , 4 3 7 3 . 2 8 6 1 4 . 0 0 8 20 8 1 4 
1 1 1 1 7 7 5 . 3 4 3 4 . 0 5 9 1 4 . 0 8 8 21 3 1 2 
1 1 2 1 7 8 5 . 3 0 3 2 . 9 7 6 1 4 , 1 6 7 21 1 9 6 
1 1 3 1 7 9 5 . 2 9 5 3 . 2 0 7 1 4 , 2 4 7 21 3 9 7 

6 7 1 0 6 1 7 3 6 , 0 1 9 3 . 5 0 4 1 3 , 7 6 9 . 19 5 0 8 
1 0 7 1 7 4 5 , 7 4 7 5 . 3 1 2 1 3 , 8 4 9 20 5 5 7 
1 0 8 1 7 5 5 , 5 6 6 5 . 1 0 3 1 3 , 9 2 8 20 9 4 8 
1 0 9 1 7 6 5 , 3 9 9 6 . 3 7 5 1 4 , 0 0 8 21 6 6 4 
1 1 0 1 7 7 5 , 3 0 0 5 . 7 1 3 1 4 , 0 8 8 21 8 1 0 

6 7 1 1 1 1 7 8 5 , 2 0 6 6 . 4 8 6 1 4 , 1 6 7 22 2 8 5 
1 1 2 1 7 9 5 , 1 6 6 5 . 4 0 3 1 4 , 2 4 7 22 2 2 3 
1 1 3 1 8 0 5 , 1 5 7 5 . 6 3 5 1 4 , 3 2 6 22 4 2 0 
1 1 4 1 8 1 5 . 1 5 4 4 . 2 0 5 1 4 . 4 0 6 22 1 7 4 
1 1 5 1 8 2 5 , 1 4 2 3 . 9 8 6 1 4 . 4 8 6 22 2 5 7 

6 8 1 0 8 1 7 6 5 . 4 8 3 4 . 3 9 6 1 4 . 0 0 8 21 0 3 4 
1 0 9 1 7 7 5 . 3 1 5 5 . 6 6 9 1 4 . 0 8 8 21 7 7 3 
1 1 0 1 7 8 5 . 2 1 6 5 . 0 0 7 1 4 . 1 6 7 21 9 0 9 
1 1 1 1 7 9 5 . 1 2 0 5 . 7 8 2 1 4 , 2 4 7 22 3 9 8 
1 1 2 1 8 0 5 . 0 8 0 4 . 6 9 9 1 4 . 3 2 6 22 3 1 8 

6 8 1 1 3 1 8 1 5 . 0 7 1 4 . 9 3 1 1 4 . 4 0 6 22 5 1 9 
1 1 4 1 8 2 5 . 0 6 8 3 . 5 0 1 1 4 . 4 8 6 22 2 4 9 
1 1 5 1 8 3 5 . 0 5 6 3 . 2 8 2 1 4 . 5 6 5 22 3 2 8 
1 1 6 1 8 4 5 . 0 4 8 1 . 5 6 7 1 4 . 6 4 5 21 9 1 2 
1 1 7 1 8 5 5 . 0 2 7 0 . 8 9 0 1 4 . 7 2 4 21 8 3 5 

3.12 



N MASS D E F - E DFLTA E A-ZERO A-PAR 

1 1 0 1 7 9 5 . 1 7 0 6 . 6 7 3 1 4 . 2 4 7 2 2 . 5 1 6 
H l 1 8 0 5 . 0 7 4 7 . 4 4 8 1 4 . 3 2 6 2 2 . 9 8 8 
1 1 2 1 8 1 5 . 0 3 3 6 . 3 6 6 1 4 . 4 0 6 2 2 . 9 4 7 
1 1 3 1 8 2 5 . 0 2 4 6 . 5 9 8 1 4 . 4 8 6 2 3 . 1 4 4 
1 1 4 1 8 3 5 . 0 2 1 5 . 1 6 8 1 4 . 5 6 5 2 2 . 9 2 2 

1 1 5 1 8 4 5 . 0 0 9 4 . 9 4 9 1 4 . 6 4 5 2 3 . 0 1 2 
1 1 6 1 8 5 5 . 0 0 1 3 . 2 3 4 1 4 . 7 2 4 2 2 . 6 5 5 
1 1 7 1 8 6 4 . 9 7 9 2 . 5 5 8 1 4 . 8 0 4 2 2 . 6 0 3 
1 1 8 1 8 7 4 . 9 1 1 0 . 6 1 7 1 4 . 8 8 3 2 2 . 1 7 7 
1 1 9 1 8 8 4 . 0 9 8 3 . 4 3 1 1 4 . 9 6 3 2 4 . 7 1 3 

1 1 2 1 8 2 5 . 0 2 7 5 . 0 1 2 1 4 . 4 8 6 2 2 . 7 4 5 
1 1 3 1 8 3 5 . 0 1 8 5 . 2 4 4 1 4 . 5 6 5 2 2 . 9 4 7 
1 1 4 1 8 4 5 . 0 1 5 3 . 8 1 4 1 4 . 6 4 5 2 2 . 6 8 1 
1 1 5 1 8 5 5 . 0 0 2 3 . 5 9 6 1 4 . 7 2 4 2 2 . 7 6 3 
1 1 6 1 8 6 4 . 9 9 5 1 . 8 8 0 1 4 . 8 0 4 2 2 . 3 5 3 

1 1 7 1 8 7 4 . 9 7 3 1 . 2 0 4 1 4 . 8 8 3 2 2 . 2 7 9 
1 1 8 1 8 8 4 . 9 0 3 - 0 . 7 3 4 1 4 . 9 6 3 2 1 . 7 9 1 
1 1 9 1 8 9 4 . 0 8 3 2 . 0 8 6 1 5 . 0 4 3 2 4 . 4 1 4 
1 2 0 1 9 0 3 . 8 2 6 1 . 8 0 8 1 5 . 1 2 2 2 4 . 8 9 3 
1 2 1 1 9 1 3 . 5 7 4 1 . 8 8 5 1 5 . 2 0 2 2 5 . 4 9 1 

3.13 



4. LEVEL DENSITY PARAMETERS FOR 76 ̂  Z < 126 ( 181 ̂  A ̂  338) 

4.1. FOREVftRD : 

The following pages (pp. 4.2 - 4.23) cover the atomic number 
range 7 6 ^ Z < 126, 181 A 338. This is a most interesting 
region for aeveral reasons. The lightest of the group are tran-
sitional elements. They are known to have higher modes (orders) 
of deformation coexistant with lower modes near ground states. 
The effects of |3 - / vibrations has been estimated from the Dav^-
dov-Filipov model^. In addition, the octupole mode has been in-
cluded. With these refinements, resulta in this region (185^ A-ir 
205) are slightly different from our earlier wofck . 

The mass 205-210 region has abnormally low a-values (deduced 
from experiments) associated with near doubly magic configuration. 
Beyond Pb-Bi, experimental information is lacking upto Z = 89 . 
Fair agreement with our predictions is obtained in Th and actini-

2 des upto Cm, as noted in ref. . 

The rest of the presentation (Table 3) is concerned with light 
superheavy elements upto Z = 126. This speculative region has 
been studied using Nilsson's level scheme^. An elementary version 
of this work has already been reported^ . 

4.2. REFERENCES : 

1. A. S. Davydov and G. F. Filipov, Nucl. Phya. 8(1958)237 . 
2. S. K. Ghosh and A.Chatterjee,Phys.Rev.C7(1973)840;C8(1973)423. 

15 3. See réf. J in Sec. 1.7 . 
4. S. K. Ghosh and A. Chatterjee, Proc. Intern. Conf. on Nuclear 

Structure Study with Neutrons, Budapest, 1972, p.182. 

4.3. THE TABLE ( TABLE 3 ) : 
See comments and explanations in Sec. 1.6 . 
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N MASS D E F - E DELTA E A - Z E R O A - P A R 

7 6 1 0 5 1 8 1 6 . 5 7 7 - 3 . 6 9 5 1 4 . 3 8 9 1 4 . 3 6 6 
1 0 6 1 8 2 6 . 2 2 3 - 3 . 2 8 3 1 4 . 4 6 9 1 5 . 5 6 1 
1 0 7 1 8 3 5 . 9 3 5 - 1 . 4 6 1 1 4 . 5 4 8 1 7 . 9 4 9 
1 0 8 1 8 4 5 . 7 0 8 - 1 . 6 1 1 1 4 . 6 2 8 1 8 . 3 4 9 
1 0 9 1 8 5 5 . 5 3 6 - 0 . 3 3 4 1 4 . 7 0 7 1 9 . 9 2 1 

7 6 1 1 0 1 8 6 5 . 4 1 3 - 0 . 9 7 5 1 4 . 7 8 7 1 9 . 6 9 9 
1 1 1 1 8 7 5 . 3 3 2 - 0 . 2 2 5 1 4 . 8 6 6 2 0 . 6 2 0 
1 1 2 1 8 8 5 . 2 8 4 - 1 . 2 8 9 1 4 . 9 4 6 1 9 . 8 7 9 
1 1 3 1 8 9 5 . 2 6 1 - 1 . 0 4 3 1 5 . 0 2 5 2 0 . 2 5 2 
1 1 4 1 9 0 5 . 2 5 4 - 2 . 4 6 5 1 5 . 1 0 5 1 9 . 0 4 4 

7 6 1 1 5 1 9 1 5 . 2 5 3 - 2 . 6 9 8 1 5 . 1 8 4 1 8 . 9 2 0 
1 1 6 1 9 2 5 . 2 4 6 - 4 . 4 1 4 1 5 . 2 6 4 1 7 . 3 0 7 
1 1 7 1 9 3 5 . 2 2 1 - 5 . 0 9 3 1 5 . 3 4 3 1 6 . 7 4 1 
1 1 8 1 9 4 5 . 1 6 5 - 7 . 0 3 5 1 5 . 4 2 3 1 4 . 8 5 4 
1 1 9 1 9 5 4 . 2 7 6 - 4 . 1 5 5 1 5 . 5 0 2 1 9 . 8 9 8 

7 6 1 2 0 1 9 6 4 . 0 0 3 - 4 . 4 1 9 1 5 . 5 8 2 2 0 . 3 0 9 
1 2 1 1 9 7 3 . 7 2 5 - 4 . 3 1 6 1 5 . 6 6 1 2 1 . 1 0 2 

7 7 1 0 9 1 8 6 5 . 3 3 7 2 . 6 5 5 1 4 . 7 8 7 2 2 . 7 6 9 
1 1 0 1 8 7 5 . 2 1 5 2 . 0 1 3 1 4 . 8 6 6 2 2 . 6 3 3 
1 1 1 1 8 8 5 . 1 5 1 2 . 7 4 6 1 4 . 9 4 6 2 3 . 3 9 8 
1 1 2 1 8 9 5 . 1 4 6 1 . 6 4 0 1 5 . 0 2 5 2 2 . 7 1 4 
1 1 3 1 9 0 5 . 1 7 6 1 . 8 3 2 1 5 . 1 0 5 2 2 . 9 2 7 

7 7 1 1 4 1 9 1 5 . 2 3 1 0 . 3 4 9 1 5 . 1 8 4 2 1 . 7 4 9 
1 1 5 1 9 2 5 . 3 0 4 0 . 0 4 2 1 5 . 2 6 4 2 1 . 4 5 9 
1 1 6 1 9 3 5 . 3 9 2 - 1 . 7 6 9 1 5 . 3 4 3 1 9 . 7 3 6 
1 1 7 1 9 4 5 . 4 0 2 - 2 . 4 8 2 1 5 . 4 2 3 1 9 . 1 2 4 
1 1 8 1 9 5 5 . 3 4 2 - 4 . 4 2 2 1 5 . 5 0 2 1 7 . 3 6 3 

7 7 1 1 9 1 9 6 1 . 9 7 4 0 . 9 3 8 1 5 . 5 8 2 2 8 . 5 8 8 
1 2 0 1 9 7 1 . 7 8 6 0 . 5 8 8 1 5 . 6 6 1 2 8 . 8 2 8 
1 2 1 1 9 8 1 . 5 9 5 0 . 6 0 5 1 5 . 7 4 1 2 9 . 2 9 9 

7 8 1 0 9 1 8 7 5 . 3 5 8 1 . 8 1 0 1 4 . 8 6 6 2 2 . 2 2 9 
1 1 0 1 8 8 5 . 2 3 6 1 . 1 6 7 1 4 . 9 4 6 2 2 . 0 6 3 
1 1 1 1 8 9 5 . 1 8 5 1 . 8 8 8 1 5 . 0 2 5 2 2 . 8 3 4 
1 1 2 1 9 0 5 . 1 7 9 0 . 7 8 1 1 5 . 1 0 5 2 2 . 0 9 0 
1 1 3 1 9 1 5 . 2 1 1 0 . 9 7 3 1 5 . 1 8 4 2 2 . 3 0 5 

4 . 2 



z N MASS D E F - E DELTA E A-ZERO A-PAR 

7 8 1 1 4 1 9 2 5 . 2 7 4 - 0 . 5 1 8 1 5 . 2 6 4 2 1 . 0 2 2 
1 1 5 1 9 3 5 . 3 6 9 - 0 . 8 4 7 1 5 . 3 4 3 2 0 . 6 4 7 
1 1 6 1 9 4 5 . 4 0 3 - 2 . 6 0 4 1 5 . 4 2 3 1 9 . 0 0 0 
1 1 7 1 9 5 5 . 3 8 8 - 3 . 2 9 3 1 5 . 5 0 2 1 8 . 4 3 5 
1 1 8 1 9 6 5 . 2 9 9 - 5 . 2 0 3 1 5 . 5 8 2 1 6 . 7 1 5 

7 8 1 1 9 1 9 7 1 . 9 2 2 0 . 1 6 5 1 5 . 6 6 1 2 8 . 3 3 3 
1 2 0 1 9 8 1 . 7 3 4 - 0 . 1 8 4 1 5 . 7 4 1 2 8 . 5 6 5 
1 2 1 1 9 9 1 . 5 4 3 - 0 . 1 6 7 1 5 . 8 2 0 2 9 . 0 4 7 
1 2 2 2 0 0 1 . 3 4 1 - 0 . 8 3 9 1 5 . 9 0 0 2 9 . 0 9 1 
1 2 3 2 0 1 1 . 2 2 1 - 3 . 8 9 7 1 5 . 9 7 9 2 7 . 0 7 8 

7 9 1 1 1 1 9 0 5 . 2 1 2 1 . 5 0 2 1 5 . 1 0 5 2 2 . 6 0 8 
1 1 2 1 9 1 5 . 2 0 6 0 . 3 9 6 1 5 . 1 8 4 2 1 . 8 3 5 
1 1 3 1 9 2 5 . 2 4 5 0 . 5 8 0 1 5 . 2 6 4 2 2 . 0 3 0 
1 1 4 1 9 3 5 . 3 3 0 - 0 . 9 3 3 1 5 . 3 4 3 2 0 . 6 4 5 
1 1 5 1 9 4 5 . 3 7 2 - 1 . 2 0 9 1 5 . 4 2 3 2 0 . 4 1 1 

7 9 1 1 6 1 9 5 5 . 3 8 2 - 2 . 9 4 2 1 5 . 5 0 2 1 8 . 8 0 3 
1 1 7 1 9 6 5 . 3 3 8 - 3 . 6 0 2 1 5 . 5 8 2 1 8 . 3 1 7 
1 1 8 1 9 7 5 . 2 2 9 - 5 . 4 9 1 1 5 . 6 6 1 1 6 . 6 4 2 
1 1 9 1 9 8 4 . 5 2 9 - 2 . 8 0 0 1 5 . 7 4 1 2 1 . 0 3 0 
1 2 0 1 9 9 4 . 0 1 8 - 2 . 8 2 7 1 5 . 8 2 0 2 2 . 1 7 2 

7 9 1 2 1 2 0 0 3 . 4 8 5 - 2 . 4 6 8 1 5 . 9 0 0 2 3 . 7 1 6 
1 2 2 2 0 1 2 . 9 4 7 - 2 . 8 0 4 1 5 . 9 7 9 2 4 . 6 1 4 
1 2 3 2 0 2 2 . 6 3 5 - 5 . 6 7 0 1 6 . 0 5 9 2 2 . 5 9 2 

8 0 1 1 1 1 9 1 5 . 2 6 5 - 2 . 4 3 1 1 5 . 1 8 4 1 9 . 1 5 4 
1 1 2 1 9 2 5 . 2 6 7 - 3 . 5 4 5 1 5 . 2 6 4 1 8 . 1 5 0 
1 1 3 1 9 3 5 . 3 2 6 - 3 . 3 8 1 1 5 . 3 4 3 1 8 . 2 8 6 
1 1 4 1 9 4 5 . 3 5 « - 4 . 8 4 3 1 5 . 4 2 3 1 6 . 7 9 6 
1 1 5 1 9 5 5 . 3 7 8 - 5 . 0 9 6 1 5 . 5 0 2 1 6 . 5 7 3 

80 1 1 6 1 9 6 5 . 3 6 1 - 6 . 8 0 1 1 5 . 5 8 2 1 4 . 8 3 4 
1 1 7 1 9 7 5 . 2 9 7 - 7 . 4 4 1 1 5 . 6 6 1 1 4 . 3 3 8 
1 1 8 1 9 8 5 . 1 4 2 - 9 . 2 8 6 1 5 . 7 4 1 1 2 . 6 6 0 
1 1 9 1 9 9 4 . 4 5 0 - 6 . 6 0 1 1 5 . 8 2 0 1 7 . 3 1 7 
1 2 0 2 0 0 3 . 9 0 8 - 6 . 5 9 7 1 5 . 9 0 0 1 8 . 6 1 3 



80 

80 

81 

81 

82 

82 

82 

N MASS D E F - E DELTA E A - ZERO A 

1 2 1 2 0 1 3 . 3 7 8 - 6 . 2 4 2 1 5 9 7 9 20 
1 2 2 2 0 2 2 . 8 6 8 - 6 . 6 0 6 16 0 5 9 21 
1 2 3 2 0 3 2 . 5 5 7 - 9 . 4 7 3 16 1 3 8 18 
1 2 4 2 0 4 2 . 0 5 0 - 1 2 . 6 9 9 16 2 1 8 16 
1 2 5 2 0 5 1 . 2 4 3 - 1 4 . 7 6 0 16 2 9 7 15 

1 2 6 2 0 6 0 . 3 9 3 - 1 7 . 4 3 3 16 3 7 7 14 
1 2 7 2 0 7 1 . 1 7 9 - 1 1 . 7 5 6 16 4 5 6 19 
1 2 8 2 0 8 1 . 6 5 4 - 6 . 5 7 8 16 5 3 6 2 4 
1 2 9 2 0 9 2 . 1 5 7 - 5 . 6 3 8 16 6 1 5 2 4 
1 3 0 2 1 0 2 . 5 7 2 - 5 . 4 9 3 16 6 9 5 2 3 

1 2 0 2 0 1 3 . 6 3 7 - 9 . 4 1 7 15 9 7 9 16 
1 2 1 2 0 2 3 . 1 4 0 - 9 . 0 9 4 16 0 5 9 17 
1 2 2 2 0 3 2 . 6 3 2 - 9 . 4 5 9 1 6 1 3 8 18 
1 2 3 2 0 4 2 . 3 2 4 - 1 2 . 3 3 1 16 2 1 8 15 
1 2 4 2 0 5 1 . 8 2 8 - 1 5 . 5 6 6 16 2 9 7 13 

1 2 5 2 0 6 1 . 0 1 2 - 1 7 . 6 2 0 16 3 7 7 12 
1 2 6 2 0 7 0 . 1 4 9 - 2 0 . 2 7 9 16 4 5 6 11 
1 2 7 2 0 8 1 . 0 2 5 - 1 4 . 6 9 3 16 5 3 6 16 
1 2 8 2 0 9 1 . 5 0 6 - 9 . 5 2 0 16 6 1 5 21 
1 2 9 2 1 0 2 . 0 1 5 - 8 . 5 8 6 16 6 9 5 21 

1 1 7 1 9 9 4 . 9 2 9 - 1 4 . 0 8 7 15 8 2 0 7 
1 1 8 2 0 0 4 . 7 3 7 - 1 5 . 8 9 4 15 9 0 0 6 
1 1 9 2 0 1 4 . 0 0 8 - 1 3 . 1 7 4 1 5 9 7 9 10 
1 2 0 2 0 2 3 . 5 0 5 - 1 3 . 2 0 9 16 0 5 9 12 
1 2 1 2 0 3 3 . 0 0 8 - 1 2 . 8 8 6 16 1 3 8 13 

1 2 2 2 0 4 2 . 5 0 1 - 1 3 . 2 5 2 16 2 1 8 14 
1 2 3 2 0 5 2 . 2 0 6 - 1 6 . 1 3 6 1 6 2 9 7 11 
1 2 4 2 0 6 1 . 7 0 7 - 1 9 . 3 6 9 1 6 3 7 7 9 
1 2 5 2 0 7 0 . 8 7 7 - 2 1 . 4 0 9 16 4 5 6 8 
1 2 6 2 0 8 0 . 0 0 0 - 2 4 . 0 5 3 16 5 3 6 7 

1 2 7 2 0 9 0 . 9 3 7 - 1 8 . 5 2 8 16 6 1 5 12 
1 2 8 2 1 0 1 . 4 2 3 - 1 3 . 3 6 1 16 6 9 5 17 
1 2 9 2 1 1 1 . 9 3 8 - 1 2 . 4 3 3 16 7 7 4 17 
1 3 0 2 1 2 2 . 3 6 4 - 1 2 . 2 9 8 16 8 5 4 16 
1 3 1 2 1 3 2 . 7 2 5 - 1 1 . 5 5 5 16 9 3 3 16 

A - P A R 

4.4 



Z N MASS DEF-E DELTA E A-ZERO A-PAR 

8 3 1 2 0 2 0 3 1 * 8 6 0 - 7 . 6 0 5 1 6 * 1 3 8 2 2 . 3 6 1 
1 2 1 2 0 4 1 * 6 6 9 - 7 * 5 8 8 1 6 . 2 1 8 2 2 . 9 1 3 
1 2 2 2 0 5 1 . 4 6 7 - 8 * 2 6 0 1 6 * 2 9 7 2 2 . 7 4 6 
1 2 3 2 0 6 1 . 3 4 7 - 1 1 . 3 1 8 1 6 . 3 7 7 1 9 . 6 4 6 
1 2 4 2 0 7 1 . 1 3 5 - 1 4 * 8 3 8 1 6 . 4 5 6 1 5 . 9 9 7 

8 3 1 2 5 2 0 8 0 . 7 7 9 - 1 7 * 3 5 2 1 6 . 5 3 6 1 3 . 8 2 9 
1 2 6 2 0 9 0 * 4 0 0 - 2 0 . 4 9 4 1 6 . 6 1 5 1 0 . 9 2 9 
1 2 7 2 1 0 1 * 0 1 1 - 1 4 * 6 4 3 1 6 . 6 9 5 1 6 . 7 7 0 
1 2 8 2 1 1 1 * 3 2 9 - 9 . 3 0 8 1 6 . 7 7 4 2 2 . 5 3 9 
1 2 9 2 1 2 1 * 6 6 6 - 8 * 2 0 2 1 6 . 8 5 4 2 3 . 1 2 5 

8 3 

8 4 

8 4 

8 4 

8 5 

1 3 0 2 1 3 1 * 9 4 6 - 7 . 9 2 1 1 6 . 9 3 3 2 2 . 9 0 4 
1 3 1 2 1 4 2 * 1 8 3 - 7 . 0 5 4 1 7 . 0 1 3 2 3 . 4 4 1 
1 3 2 2 1 5 2 * 3 9 3 - 7 . 2 2 6 1 7 . 0 9 2 2 2 . 8 6 4 
1 3 3 2 1 6 2 * 5 8 9 - 6 . 6 5 4 1 7 . 1 7 2 2 3 . 1 6 4 
1 3 4 2 1 7 2 * 7 7 9 - 7 . 2 6 4 1 7 . 2 5 1 2 2 . 1 1 5 

1 2 0 2 0 4 2 . 0 9 7 - 0 . 2 6 3 1 6 . 2 1 8 2 8 . 7 2 8 
1 2 1 2 0 5 1 . 9 0 6 - 0 . 2 4 6 1 6 . 2 9 7 2 9 . 2 2 5 
1 2 2 2 0 6 1 . 7 0 4 - 0 . 9 1 8 1 6 . 3 7 7 2 9 . 2 4 7 
1 2 3 2 0 7 1 . 5 8 4 - 3 . 9 7 6 1 6 . 4 5 6 2 7 . 0 7 5 
1 2 4 2 0 8 1 . 3 7 2 - 7 . 4 9 7 1 6 . 5 3 6 2 4 . 1 2 7 

1 2 5 2 0 9 1 . 0 1 6 - 1 0 . 0 1 0 1 6 . 6 1 5 2 2 . 2 4 5 
1 2 6 2 1 0 0 . 6 3 7 - 1 3 . 1 5 3 1 6 . 6 9 5 1 9 . 5 0 3 
1 2 7 2 1 1 1 . 2 4 8 - 7 . 3 0 1 1 6 . 7 7 4 2 4 . 9 6 8 
1 2 8 2 1 2 1 . 5 6 6 - 1 . 9 6 6 1 6 . 8 5 4 2 9 . 5 3 6 
1 2 9 2 1 3 1 . 9 0 4 - 0 . 8 6 1 1 6 . 9 3 3 2 9 . 9 0 5 

1 3 0 2 1 4 2 . 1 8 3 - 0 . 5 7 9 1 7 . 0 1 3 2 9 . 7 2 9 
1 3 1 2 1 5 2 . 4 2 0 0 . 2 8 6 1 7 . 0 9 2 3 0 . 0 8 0 
1 3 2 2 1 6 2 . 6 3 1 0 . 1 1 5 1 7 . 1 7 2 2 9 . 6 8 6 
1 3 3 2 1 7 2 . 8 2 6 0 . 6 8 7 1 7 . 2 5 1 2 9 . 8 9 0 
1 3 4 2 1 8 3 . 0 1 6 0 . 0 7 7 1 7 . 3 3 1 2 9 . 1 7 2 

1 2 0 2 0 5 2 . 2 2 0 - 0 . 2 2 5 1 6 . 2 9 7 2 8 . 6 7 4 
1 2 1 2 0 6 2 . 0 2 9 - 0 . 2 0 8 1 6 . 3 7 7 2 9 . 1 7 4 
1 2 2 2 0 7 1 . 8 2 7 - 0 . 8 8 0 1 6 . 4 5 6 2 9 . 1 9 1 
1 2 3 2 0 8 1 . 7 0 6 - 3 . 9 3 8 1 6 . 5 3 6 2 6 . 9 8 8 
1 2 4 2 0 9 1 . 4 9 5 - 7 . 4 5 9 1 6 . 6 1 5 2 4 . 0 0 8 

4.5 



2 N MASS D E F - E DELTA E A-ZERO A-PAR 

8 5 1 2 5 2 1 0 1 . 1 3 9 - 9 . 9 7 2 1 6 * 6 9 5 2 2 . 1 0 9 
1 2 6 2 1 1 0 . 7 5 9 - 1 3 . 1 1 5 1 6 * 7 7 4 1 9 . 3 4 8 
1 2 7 2 1 2 1 . 3 7 1 - 7 . 2 6 3 1 6 . 8 5 4 2 4 . 8 5 0 
1 2 6 2 1 3 1 . 6 8 9 - 1 . 9 2 8 1 6 . 9 3 3 2 9 . 4 6 5 
1 2 9 2 1 4 2 . 0 2 6 - 0 . 8 2 3 1 7 . 0 1 3 2 9 . 8 3 9 

8 5 1 3 0 2 1 5 2 . 3 0 5 - 0 . 5 4 1 1 7 . 0 9 2 2 9 . 6 6 1 
1 3 1 2 1 6 2 . 5 4 3 0 . 3 2 4 1 7 . 1 7 2 3 0 . 0 1 6 
1 3 2 2 1 7 2 . 7 5 3 0 . 1 5 3 1 7 . 2 5 1 2 9 . 6 1 6 
1 3 3 2 1 8 2 . 9 4 8 0 . 7 2 5 1 7 . 3 3 1 2 9 . 8 2 2 
1 3 4 2 1 9 3 . 1 3 8 0 . 1 1 5 1 7 . 4 1 0 2 9 . 0 9 3 

8 6 1 2 2 20a 1 . 9 6 5 - 0 . 8 3 3 1 6 . 5 3 6 2 9 . 1 0 9 
1 2 3 2 0 9 1 . 8 4 5 - 3 . 8 9 1 1 6 . 6 1 5 2 6 . 8 7 3 
1 2 4 2 1 0 1 . 6 3 3 - 7 . 4 1 2 1 6 . 6 9 5 2 3 . 8 6 1 
1 2 5 2 1 1 1 . 2 7 7 - 9 . 9 2 5 1 6 . 7 7 4 2 1 . 9 4 3 
1 2 6 2 1 2 0 . 8 9 8 - 1 3 . 0 6 8 1 6 . 8 5 4 1 9 . 1 6 2 

8 6 1 2 7 2 1 3 1 . 5 0 9 - 7 . 2 1 6 1 6 . 9 3 3 2 4 . 7 0 2 
1 2 8 2 1 4 1 . 8 2 7 - 1 . 8 8 1 1 7 . 0 1 3 2 9 . 3 6 8 
1 2 9 2 1 5 2 . 1 6 5 - 0 . 7 7 6 1 7 . 0 9 2 2 9 . 7 4 7 
1 3 0 2 1 6 2 . 4 4 4 - 0 . 4 9 4 1 7 . 1 7 2 2 9 . 5 6 5 
1 3 1 2 1 7 2 . 6 8 1 0 . 3 7 1 1 7 . 2 5 1 2 9 . 9 2 6 

8 6 1 3 2 2 1 8 2 . 8 9 2 0 * 2 0 0 1 7 . 3 3 1 2 9 . 5 1 8 
1 3 3 2 1 9 3 . 0 8 7 0 . 7 7 2 1 7 . 4 1 0 2 9 . 7 2 6 
1 3 4 2 2 0 3 . 2 7 7 0 * 1 6 2 1 7 . 4 9 0 2 8 . 9 8 6 
1 3 5 2 2 1 3 . 4 7 0 0 * 4 0 2 1 7 . 5 6 9 2 8 . 9 2 9 
1 3 6 2 2 2 3 . 6 7 2 - 0 * 6 2 5 1 7 . 6 4 9 2 7 . 7 2 1 

8 7 1 2 8 2 1 5 1 . 9 3 9 - 1 * 6 1 6 1 7 . 0 9 2 2 9 . 3 3 5 
1 2 9 2 1 6 2 . 2 7 7 - 0 * 7 1 1 1 7 . 1 7 2 2 9 . 7 1 8 
1 3 0 2 1 7 2 . 5 5 6 - 0 * 4 2 9 1 7 . 2 5 1 2 9 . 5 3 4 
1 3 1 2 1 8 2 . 7 9 3 0 * 4 3 6 1 7 . 3 3 1 2 9 . 8 9 7 
1 3 2 2 1 9 3 . 0 0 4 0 * 2 6 5 1 7 . 4 1 0 2 9 . 4 8 5 

8 7 1 3 3 2 2 0 3 . 1 9 9 0 * 8 3 7 1 7 . 4 9 0 2 9 . 6 9 4 
1 3 4 2 2 1 3 . 3 8 9 0 . 2 2 7 . 1 7 . 5 6 9 2 8 . 9 4 5 
1 3 5 2 2 2 3 . 5 8 2 0 * 4 6 7 1 7 . 6 4 9 2 8 . 8 8 7 
1 3 6 2 2 3 3 . 7 8 4 - 0 * 5 6 0 1 7 . 7 2 8 2 7 . 6 6 6 
1 3 7 2 2 4 5 . 0 6 4 - 1 * 4 1 7 1 7 . 8 0 8 2 4 . 0 5 5 

3.6 



N MASS D E F - E DELTA E A - Z E R O A - P A R 

8 7 1 3 8 2 2 5 4 . 9 2 3 
1 3 9 2 2 6 4 . 7 8 6 
1 4 0 2 2 7 4 . 6 6 4 
1 4 1 2 2 8 4 . 5 6 3 
1 4 2 2 2 9 4 , 4 8 9 

8 8 1 3 1 2 1 9 2 . 8 9 2 
1 3 2 2 2 0 3 . 1 0 2 
1 3 3 2 2 1 3 . 2 9 7 
1 3 4 2 2 2 3 . 4 8 8 
1 3 5 2 2 3 3 . 6 8 0 

8 8 1 3 6 2 2 4 3 . 8 8 2 
1 3 7 2 2 5 5 . 1 6 3 
1 3 8 2 2 6 5 . 0 2 2 
1 3 9 2 2 7 4 . 8 8 5 
1 4 0 2 2 8 4 . 7 6 3 

8 8 1 4 1 2 2 9 4 . 6 6 2 
1 4 2 2 3 0 4 . 5 8 7 
1 4 3 2 3 1 4 . 5 4 1 
1 4 4 2 3 2 4 . 5 2 5 
1 4 5 2 3 3 4 . 5 3 8 

8 9 1 3 2 2 2 1 3 . 1 9 8 
1 3 3 2 2 2 3 . 3 9 3 
1 3 4 2 2 3 3 . 5 8 3 
1 3 5 2 2 4 3 . 7 7 6 
1 3 6 2 2 5 3 . 9 7 8 

8 9 1 3 7 2 2 6 5 . 2 5 9 
1 3 8 2 2 7 5 . 1 1 7 
1 3 9 2 2 8 4 . 9 8 1 
1 4 0 2 2 9 4 . 8 5 9 
1 4 1 2 3 0 4 . 7 5 8 

8 9 

0 . 9 0 7 1 7 . 8 8 7 2 5 . 0 3 0 
0 . 9 3 5 1 7 . 9 6 7 2 7 . 2 7 8 
0 . 9 8 4 1 8 . 0 4 6 2 7 . 7 0 9 
2 . 4 8 2 1 8 . 1 2 6 2 9 . 3 5 7 
2 . 1 0 2 1 8 . 2 0 5 2 9 . 3 2 2 

0 . 4 6 1 1 7 . 4 1 0 2 9 . 8 6 2 
0 . 2 9 0 1 7 . 4 9 0 2 9 . 4 4 4 
0 . 8 6 2 1 7 . 5 6 9 2 9 . 6 5 4 
0 . 2 5 2 1 7 . 6 4 9 2 8 . 8 9 5 
0 . 4 9 2 1 7 . 7 2 8 2 8 . 8 3 6 

0 . 5 3 5 1 7 . 8 0 8 2 7 . 6 0 0 
1 . 3 9 2 1 7 . 8 8 7 2 3 . 9 6 0 
0 . 8 8 2 1 7 . 9 6 7 2 4 . 9 4 1 
0 . 9 6 0 1 8 . 0 4 6 2 7 . 2 0 8 
1 . 0 0 9 1 8 . 1 2 6 2 7 . 6 4 1 

2 . 5 0 7 1 8 . 2 0 5 2 9 . 3 0 5 
2 . 1 2 7 1 8 . 2 8 5 2 9 . 2 6 6 
3 . 2 6 1 1 8 . 3 6 4 3 0 . 4 1 5 
2 . 4 9 0 1 8 . 4 4 4 2 9 . 9 5 8 
3 . 2 4 8 1 8 . 5 2 3 3 0 . 6 7 5 

0 . 2 7 6 1 7 . 5 6 9 2 9 . 3 7 3 
0 . 8 4 8 1 7 . 6 4 9 2 9 . 5 8 7 
0 . 2 3 8 1 7 . 7 2 8 2 8 . 8 1 5 
0 . 4 7 8 1 7 . 8 0 8 2 8 . 7 5 4 
0 . 5 4 9 1 7 . 8 8 7 2 7 . 5 0 1 

1 . 4 0 6 1 7 . 9 6 7 2 3 . 8 2 7 
0 . 8 9 6 1 8 . 0 4 6 2 4 . 8 1 5 
0 . 9 4 6 1 8 . 1 2 6 2 7 . 1 0 5 
0 . 9 9 5 1 8 . 2 0 5 2 7 . 5 4 0 
2 . 4 9 3 1 8 . 2 8 5 2 9 . 2 2 4 

1 4 2 2 3 1 4 . 6 8 3 2 . 1 1 3 1 8 . 3 6 4 2 9 . 1 8 1 
1 4 3 2 3 2 4 . 6 3 7 3 . 2 4 7 1 8 . 4 4 4 3 0 . 3 4 5 
1 4 4 2 3 3 4 . 6 2 1 2 . 4 7 6 1 8 . 5 2 3 2 9 . 8 7 7 
1 4 5 2 3 4 4 . 6 3 4 3 . 2 3 4 1 8 . 6 0 3 3 0 . 6 0 2 
1 4 6 2 3 5 4 . 6 7 5 2 . 1 1 0 1 8 . 6 8 2 2 9 . 6 9 9 

4.7 



9 0 

9 0 

9 0 

9 1 

9 1 

9 1 

92 

N MASS D E F - E DELTA E A-ZERO A-PAR 

1 3 6 2 2 6 4 . 1 0 0 - 0 . 0 7 4 1 7 . 9 6 7 2 7 . 8 1 3 
1 3 7 2 2 7 5 . 4 0 9 - 0 . 9 0 5 1 8 . 0 4 6 2 4 . 1 2 7 
1 3 8 2 2 8 5 . 2 9 8 - 0 . 3 1 4 1 8 . 1 2 6 2 5 . 1 2 4 
1 3 9 2 2 9 5 . 1 8 8 1 . 4 7 9 1 8 . 2 0 5 2 7 . 2 7 9 
1 4 0 2 3 0 5 . 0 8 8 1 . 6 2 4 1 8 . 2 8 5 2 7 . 7 5 2 

1 4 1 2 3 1 5 . 0 0 6 3 . 0 8 9 1 8 . 3 6 4 2 9 . 3 4 0 
1 4 2 2 3 2 4 . 9 4 8 2 . 8 0 9 1 8 . 4 4 4 2 9 . 3 5 2 
1 4 3 2 3 3 4 . 9 1 6 3 . 9 2 7 1 8 . 5 2 3 3 0 . 4 4 8 
1 4 4 2 3 4 4 . 9 1 5 3 . 2 5 1 1 8 . 6 0 3 3 0 . 0 4 3 
1 4 5 2 3 5 4 . 9 4 6 4 . 0 1 0 1 8 . 6 8 2 3 0 . 7 1 5 

1 4 6 2 3 6 5 . 0 0 8 2 . 9 6 8 1 8 . 7 6 2 2 9 . 8 6 9 
1 4 7 2 3 7 5 . 1 0 1 3 . 3 6 1 1 8 . 8 4 1 3 0 . 1 3 3 
1 4 8 2 3 8 5 . 2 2 5 1 . 9 8 7 1 8 . 9 2 1 2 8 . 7 5 9 
1 4 9 2 3 9 5 . 3 7 6 2 . 0 0 8 1 9 . 0 0 0 2 8 . 5 6 0 
1 5 0 2 4 0 5 . 5 5 2 0 . 3 3 6 1 9 . 0 8 0 2 6 . 5 4 8 

1 3 4 2 2 5 3 . 7 8 4 1 . 2 1 3 1 7 . 8 8 7 2 9 . 4 9 8 
1 3 5 2 2 6 3 . 9 9 2 1 . 3 7 5 1 7 . 9 6 7 2 9 . 3 3 9 
1 3 6 2 2 7 4 . 2 1 1 0 . 3 9 3 1 8 . 0 4 6 2 8 . 1 3 6 
1 3 7 2 2 8 5 . 5 2 0 - 0 . 4 3 7 1 8 . 1 2 6 2 4 . 4 8 0 
1 3 8 2 2 9 5 . 4 0 9 0 . 1 5 4 1 8 . 2 0 5 2 5 . 4 6 9 

1 3 9 2 3 0 5 . 2 9 9 1 . 9 4 7 1 8 . 2 8 5 2 7 . 5 9 6 
1 4 0 2 3 1 5 . 1 9 9 2 . 0 9 2 1 8 . 3 6 4 2 8 . 0 6 5 
1 4 1 2 3 2 5 . 1 1 7 3 . 5 5 7 1 8 . 4 4 4 2 9 . 6 2 5 
1 4 2 2 3 3 5 . 0 5 9 3 . 2 7 7 1 8 . 5 2 3 2 9 . 6 4 2 
1 4 3 2 3 4 5 . 0 2 8 4 . 3 9 6 1 8 . 6 0 3 3 0 . 7 1 5 

1 4 4 2 3 5 5 . 0 2 6 3 . 7 1 9 1 8 . 6 8 2 3 0 . 3 2 4 
1 4 5 2 3 6 5 . 0 5 7 4 . 4 7 8 1 8 . 7 6 2 3 0 . 9 8 2 
1 4 6 2 3 7 5 . 1 1 9 3 . 4 3 7 1 8 . 8 4 1 3 0 . 1 6 0 
1 4 7 2 3 8 5 . 2 1 2 3 . 8 2 9 1 8 . 9 2 1 3 0 . 4 1 8 
1 4 8 2 3 9 5 . 3 3 6 2 . 4 5 5 1 9 . 0 0 0 2 9 . 0 7 5 

1 3 6 2 2 8 4 . 3 3 6 - 1 . 3 2 1 1 8 . 1 2 6 2 6 . 2 8 0 
1 3 7 2 2 9 5 . 6 4 6 - 2 . 1 5 1 1 8 . 2 0 5 2 2 . 3 6 4 
1 3 8 2 3 0 5 . 5 3 5 - 1 . 5 6 0 1 8 . 2 8 5 2 3 . 4 1 2 
1 3 9 2 3 1 5 . 4 2 5 0 . 2 3 3 1 8 . 3 6 4 2 5 . 7 3 8 
1 4 0 2 3 2 5 . 3 2 5 0 . 3 7 7 1 8 . 4 4 4 2 6 . 2 3 1 

4.8 



z N MASS DEF-E DELTA E A-ZERO A-PAR 

9 2 1 4 1 2 3 3 5 2 4 3 1 . 8 4 3 1 8 . 5 2 3 2 7 . 9 8 0 
1 4 2 2 3 4 5 1 8 4 1 . 5 6 2 1 8 . 6 0 3 2 7 . 9 6 3 
1 4 3 2 3 5 5 1 5 3 2 . 6 8 1 1 8 . 6 8 2 2 9 . 1 8 5 
1 4 4 2 3 6 5 1 5 2 2 . 0 0 4 1 8 . 7 6 2 2 8 . 6 9 4 
1 4 5 2 3 7 5 1 8 2 2 . 7 6 4 1 8 . 8 4 1 . 2 9 . 4 4 4 

92 1 4 6 2 3 8 5 2 4 4 1 . 7 2 2 1 8 . 9 2 1 2 8 . 4 6 1 
1 4 7 2 3 9 5 3 3 8 2 . 1 1 4 1 9 . 0 0 0 2 8 . 7 4 9 
1 4 8 2 4 0 5 4 6 1 0 . 7 4 1 1 9 . 0 8 0 2 7 . 1 9 7 
1 4 9 2 4 1 5 6 1 3 0 . 7 6 1 1 9 . 1 5 9 2 6 . 9 7 2 
1 5 0 2 4 2 5 7 8 9 - 0 . 9 0 9 1 9 . 2 3 9 2 4 . 7 6 5 

9 3 1 3 7 2 3 0 6 2 8 4 - 1 . 8 2 4 1 8 . 2 8 5 2 1 . 2 7 9 
1 3 8 2 3 1 6 1 7 3 - 1 . 2 3 3 1 8 . 3 6 4 2 2 . 3 3 9 
1 3 9 2 3 2 6 0 6 3 0 . 5 6 0 1 8 . 4 4 4 2 4 . 7 1 0 
1 4 0 2 3 3 5 9 6 3 0 . 7 0 5 1 8 . 5 2 3 2 5 . 2 0 6 
1 4 1 2 3 4 5 8 8 1 2 . 1 7 0 1 8 . 6 0 3 2 6 . 9 9 9 

9 3 1 4 2 2 3 5 5 8 2 2 1 . 8 9 0 1 8 . 6 8 2 2 6 . 9 7 0 
1 4 3 2 3 6 5 7 9 1 3 . 0 0 8 1 8 . 7 6 2 2 8 . 2 2 6 
1 4 4 2 3 7 5 7 9 0 2 . 3 3 1 1 8 . 8 4 1 2 7 . 7 0 7 
1 4 5 2 3 8 5 8 2 0 3 . 0 9 1 1 8 . 9 2 1 2 8 . 4 7 8 
1 4 6 2 3 9 5 8 8 2 2 . 0 4 9 1 9 . 0 0 0 2 7 . 4 5 2 

9 3 1 4 7 2 4 0 5 9 7 6 2 . 4 4 2 1 9 . 0 8 0 2 7 . 7 4 4 
1 4 8 2 4 1 6 1 0 0 1 . 0 6 8 1 9 . 1 5 9 2 6 . 1 3 9 
1 4 9 2 4 2 6 2 5 1 1 . 0 8 9 1 9 . 2 3 9 2 5 . 9 0 3 
1 5 0 2 4 3 6 4 2 7 - 0 . 5 8 2 1 9 . 3 1 8 2 3 . 6 3 8 
1 5 1 2 4 4 6 6 2 4 - 0 . 9 3 3 1 9 . 3 9 8 2 2 . 8 0 0 

9 4 1 3 7 2 3 1 6 1 3 7 - 1 . 6 7 8 1 8 . 3 6 4 2 1 . 9 0 6 
1 3 8 2 3 2 6 0 2 6 - 1 . 0 8 7 1 8 . 4 4 4 2 2 . 9 6 2 
1 3 9 2 3 3 5 9 1 6 0 . 7 0 6 1 8 . 5 2 3 2 5 . 3 1 5 
1 4 0 2 3 4 5 8 1 6 0 . 8 5 0 1 8 . 6 0 3 2 5 . 8 1 0 
1 4 1 2 3 5 5 7 3 4 2 . 3 1 6 1 8 . 6 8 2 2 7 . 5 8 2 

9 4 1 4 2 2 3 6 5 6 7 6 2 . 0 3 5 1 8 . 7 6 2 2 7 . 5 5 9 
1 4 3 2 3 7 5 6 4 5 3 . 1 5 4 1 8 . 8 4 1 2 8 . 7 9 7 
1 4 4 2 3 8 5 6 4 4 2 . 4 7 7 1 8 . 9 2 1 2 8 . 2 9 2 
1 4 5 2 3 9 5 6 7 4 3 . 2 3 7 1 9 . 0 0 0 2 9 . 0 5 2 
1 4 6 2 4 0 5 7 3 6 2 . 1 9 5 1 9 . 0 8 0 2 8 . 0 4 7 

4.9 



MASS D E F - E DELTA E A - Z E R O A - P A R 

9 4 1 4 7 2 4 1 5 . 8 2 9 2 . 5 8 7 1 9 . 1 5 9 2 8 . 3 3 6 
1 4 8 2 4 2 5 . 9 5 3 1 . 2 1 4 1 9 . 2 3 9 2 6 . 7 5 7 
1 4 9 2 4 3 6 . 1 0 5 1 . 2 3 4 1 9 . 3 1 8 2 6 . 5 2 5 
1 5 0 2 4 4 6 . 2 8 1 - 0 . 4 3 6 1 9 . 3 9 8 2 4 . 2 8 4 
1 5 1 2 4 5 6 . 4 7 7 - 0 . 7 8 8 1 9 . 4 7 7 2 3 . 4 5 3 

95 1 4 2 2 3 7 5 . 5 5 1 4 . 3 9 3 1 8 . 8 4 1 3 0 . 0 5 3 
1 4 3 2 3 8 5 . 5 2 0 5 . 5 1 1 1 8 . 9 2 1 3 1 . 0 9 7 
1 4 4 2 3 9 5 . 5 1 8 4 . 8 3 4 1 9 . 0 0 0 3 0 . 7 2 3 
1 4 5 2 4 0 5 . 5 4 9 5 . 5 9 4 1 9 . 0 8 0 3 1 . 3 6 1 
1 4 6 2 4 1 5 . 6 1 1 4 . 5 5 2 1 9 . 1 5 9 3 0 . 5 6 6 

9 5 1 4 7 2 4 2 5 . 7 0 4 4 . 9 4 5 1 9 . 2 3 9 3 0 . 8 1 6 
1 4 8 2 4 3 5 . 8 2 8 3 . 5 7 1 1 9 . 3 1 8 2 9 . 5 0 5 
1 4 9 2 4 4 5 . 9 7 9 3 . 5 9 2 1 9 . 3 9 8 2 9 . 3 1 0 
1 5 0 2 4 5 6 . 1 5 6 1 . 9 2 0 1 9 . 4 7 7 2 7 . 3 5 9 
1 5 1 2 4 6 6 . 3 5 2 1 . 5 6 9 1 9 . 5 5 7 2 6 . 6 1 7 

95 1 5 2 2 4 7 6 . 5 6 3 - 0 . 3 6 3 1 9 . 6 3 6 2 3 . 9 4 3 
1 5 3 2 4 8 5 . 2 7 2 3 . 1 8 7 1 9 . 7 1 6 3 0 . 9 9 9 
1 5 4 2 4 9 5 . 0 9 5 3 . 1 8 0 1 9 . 7 9 5 3 1 . 5 1 1 
1 5 5 2 5 0 4 . 9 4 2 4 . 1 6 2 1 9 . 8 7 5 3 2 . 8 0 7 
1 5 6 2 5 1 4 . 8 1 0 3 . 8 2 0 1 9 . 9 5 4 3 2 . 9 3 9 

96 1 4 1 2 3 7 5 . 5 0 9 4 . 1 9 6 1 8 . 8 4 1 2 9 . 9 7 8 
1 4 2 2 3 8 5 . 4 5 1 3 . 9 1 5 1 8 . 9 2 1 2 9 . 9 9 4 
1 4 3 2 3 9 5 . 4 2 0 5 . 0 3 4 1 9 . 0 0 0 3 1 . 0 7 2 
1 4 4 2 4 0 5 . 4 1 9 4 . 3 5 7 1 9 . 0 8 0 3 0 . 6 7 7 
1 4 5 2 4 1 5 . 4 4 9 5 . 1 1 7 1 9 . 1 5 9 3 1 . 3 3 7 

9 6 1 4 6 2 4 2 5 . 5 1 1 4 . 0 7 5 1 9 . 2 3 9 3 0 . 5 0 6 
1 4 7 2 4 3 5 . 6 0 4 4 . 4 6 7 1 9 . 3 1 8 3 0 . 7 6 3 
1 4 8 2 4 4 5 . 7 2 8 3 . 0 9 4 1 9 . 3 9 8 2 9 . 4 0 6 
1 4 9 2 4 5 5 . 8 8 0 3 . 1 1 4 1 9 . 4 7 7 2 9 . 2 0 4 
1 5 0 2 4 6 6 . 0 5 6 1 . 4 4 3 1 9 . 5 5 7 2 7 . 1 9 9 

96 1 5 1 2 4 7 6 . 2 5 2 1 . 0 9 1 1 9 . 6 3 6 2 6 . 4 3 9 
1 5 2 2 4 8 6 . 4 6 3 - 0 . 8 4 1 1 9 . 7 1 6 2 3 . 7 1 1 
1 5 3 2 4 9 5 . 1 7 3 2 . 7 1 0 1 9 . 7 9 5 3 0 . 9 0 7 
1 5 4 2 5 0 4 . 9 9 5 2 . 7 0 2 1 9 . 8 7 5 3 1 . 4 2 5 
1 5 5 2 5 1 4 . 8 4 2 3 . 6 8 4 1 9 . 9 5 4 3 2 . 7 5 7 

4.10 



Z N MASS D E F - E DELTA E A-ZERO A-PAR 

9 7 1 4 5 2 4 2 5 . 3 7 6 6 9 7 7 19 2 3 9 3 2 . 8 6 6 
1 4 6 2 4 3 5 . 4 3 8 5 9 3 5 19 3 1 8 3 2 . 2 1 2 
1 4 7 2 4 4 5 . 5 3 2 6 3 2 8 19 3 9 8 3 2 . 4 3 4 
1 4 8 2 4 5 5 . 6 5 5 4 9 5 4 19 4 7 7 3 1 . 3 0 7 
1 4 9 2 4 6 5 . 8 0 7 4 9 7 5 19 5 5 7 3 1 . 1 3 5 

9 7 1 5 0 2 4 7 5 . 9 8 3 3 3 0 3 1 9 6 3 6 2 9 . 3 8 9 
1 5 1 2 4 8 6 . 1 7 9 2 9 5 2 19 7 1 6 2 8 . 7 0 9 
1 5 2 2 4 9 6 . 3 9 0 1 0 1 9 19 7 9 5 2 6 . 2 2 5 
1 5 3 2 5 0 5 . 1 0 0 4 5 7 1 19 8 7 5 3 2 . 8 0 3 
1 5 4 2 5 1 4 . 9 2 2 4 5 6 3 19 9 5 4 3 3 . 2 9 7 

9 7 1 5 5 2 5 2 4 . 7 6 9 5 5 4 5 20 0 3 4 3 4 . 4 5 5 
1 5 6 2 5 3 4 . 6 3 8 5 2 0 4 2 0 1 1 3 3 4 . 6 1 6 
1 5 7 2 5 4 4 . 5 2 3 5 8 2 0 2 0 1 9 3 3 5 . 3 8 9 
1 5 8 2 5 5 4 . 4 2 0 5 1 8 4 2 0 2 7 2 3 5 . 3 0 9 
1 5 9 2 5 6 4 . 3 2 4 5 4 4 4 2 0 3 5 2 3 5 . 8 0 8 

98 1 4 6 2 4 4 5 . 3 9 2 4 9 2 5 19 3 9 8 3 1 . 6 9 5 
1 4 7 2 4 5 5 . 4 8 6 5 3 1 7 19 4 7 7 3 1 . 9 3 5 
1 4 e 2 4 6 5 . 6 0 9 3 9 4 4 19 5 5 7 3 0 . 6 8 5 
1 4 9 2 4 7 5 . 7 6 1 3 9 6 4 19 6 3 6 3 0 . 4 9 7 
1 5 0 2 4 8 5 . 9 3 7 2 2 9 3 19 7 1 6 2 8 . 6 0 8 

9 8 1 5 1 2 4 9 6 . 1 3 3 1 9 4 1 19 7 9 5 2 7 . 8 8 2 
1 5 2 2 5 0 6 . 3 4 4 0 0 0 8 19 8 7 5 2 5 . 2 5 7 
1 5 3 2 5 1 5 . 0 5 4 3 5 6 0 19 9 5 4 3 2 . 1 9 2 
1 5 4 2 5 2 4 . 8 7 6 3 5 5 2 2 0 0 3 4 3 2 . 7 0 1 
1 5 5 2 5 3 4 . 7 2 4 4 5 3 4 2 0 1 1 3 3 3 . 9 5 3 

9 8 1 5 6 2 5 4 4 . 5 9 2 4 1 9 3 2 0 1 9 3 3 4 . 0 9 8 
1 5 7 2 5 5 4 . 4 7 7 4 8 1 0 20 2 7 2 3 4 . 9 3 3 
1 5 8 2 5 6 4 . 3 7 4 4 1 7 4 2 0 3 5 2 3 4 . 8 0 8 
1 5 9 2 5 7 4 . 2 7 8 4 4 3 4 2 0 4 3 1 3 5 . 3 3 8 
1 6 0 2 5 8 4 . 1 8 4 3 5 4 2 2 0 5 1 1 3 4 . 9 8 4 

9 9 1 4 9 2 4 8 5 . 7 4 1 5 3 1 4 19 7 1 6 3 1 . 8 0 0 
1 5 0 2 4 9 5 . 9 1 7 3 6 4 2 19 7 9 5 3 0 . 1 0 0 
1 5 1 2 5 0 6 . 1 1 3 3 2 9 1 19 8 7 5 2 9 . 4 3 3 
1 5 2 2 5 1 6 . 3 2 4 1 3 5 8 1 9 9 5 4 2 6 . 9 9 0 
1 5 3 2 5 2 5 . 0 3 4 4 9 1 0 2 0 0 3 4 3 3 . 4 6 7 

4.11 



9 9 

9 9 

100 

100 

100 

101 

101 

N MASS D E F - E DELTA E A-ZERO A-PAR 

1 5 4 2 5 3 4 . 8 5 6 4 . 9 0 2 2 0 1 1 3 3 3 . 9 5 8 
1 5 5 2 5 4 4 . 7 0 3 5 . 8 8 4 2 0 1 9 3 3 5 . 0 8 3 
1 5 6 2 5 5 4 . 5 7 1 5 . 5 4 3 2 0 2 7 2 3 5 . 2 5 3 
1 5 7 2 5 6 4 . 4 5 6 6 . 1 5 9 2 0 3 5 2 3 6 . 0 0 3 
1 5 8 2 5 7 4 . 3 5 4 5 . 5 2 3 2 0 4 3 1 3 5 . 9 4 2 

1 5 9 2 5 8 4 . 2 5 8 5 . 7 8 3 2 0 5 1 1 3 6 . 4 3 1 
1 6 0 2 5 9 4 . 1 6 4 4 . 8 9 2 20 5 9 0 3 6 . 1 7 3 
1 6 1 2 6 0 4 . 0 6 5 4 . 8 1 0 20 6 7 0 3 6 . 4 5 5 
1 6 2 2 6 1 3 . 9 5 4 3 . 7 0 2 2 0 7 4 9 3 6 . 0 1 1 
1 6 3 2 6 2 3 . 8 2 4 3 . 2 9 5 2 0 8 2 9 3 6 . 1 0 6 

1 4 8 2 4 8 5 . 5 9 2 3 . 8 2 9 19 7 1 6 3 0 . 8 7 1 
1 4 9 2 4 9 5 . 7 4 3 3 . 8 5 0 19 7 9 5 3 0 . 6 7 9 
1 5 0 2 5 0 5 . 9 2 0 2 . 1 7 8 19 8 7 5 2 8 . 7 6 1 
1 5 1 2 5 1 6 . 1 1 6 1 . 8 2 7 19 9 5 4 2 8 . 0 2 5 
1 5 2 2 5 2 6 . 3 2 7 - 0 . 1 0 5 2 0 0 3 4 2 5 . 3 6 5 

1 5 3 2 5 3 5 . 0 3 6 3 . 4 4 5 2 0 1 1 3 3 2 . 3 8 6 
1 5 4 2 5 4 4 . 8 5 9 3 . 4 3 8 2 0 1 9 3 3 2 . 9 0 0 
1 5 5 2 5 5 4 . 7 0 6 4 . 4 2 0 20 2 7 2 3 4 . 1 6 9 
1 5 6 2 5 6 4 . 5 7 4 4 . 0 7 9 20 3 5 2 3 4 . 3 1 3 
1 5 7 2 5 7 4 . 4 5 9 4 . 6 9 5 2 0 4 3 1 3 5 . 1 5 9 

1 5 8 2 5 8 4 . 3 5 7 4 . 0 5 9 2 0 5 1 1 3 5 . 0 2 7 
1 5 9 2 5 9 4 . 2 6 1 4 . 3 1 9 2 0 5 9 0 3 5 . 5 6 3 
1 6 0 2 6 0 4 . 1 6 7 3 . 4 2 7 20 6 7 0 3 5 . 1 9 9 
1 6 1 2 6 1 4 . 0 6 8 3 . 3 4 5 2 0 7 4 9 3 5 . 4 8 2 
1 6 2 2 6 2 3 . 9 5 7 2 . 2 3 8 2 0 8 2 9 3 4 . 9 0 8 

1 4 9 2 5 0 5 . 7 6 6 4 . 6 7 3 19 8 7 5 3 1 . 4 7 6 
1 5 0 2 5 1 5 . 9 4 2 3 . 0 0 2 19 9 5 4 2 9 . 6 6 2 
1 5 1 2 5 2 6 . 1 3 9 2 . 6 5 0 2 0 0 3 4 2 8 . 9 5 8 
1 5 2 2 5 3 6 . 3 5 0 0 . 7 1 8 2 0 1 1 3 2 6 . 3 9 7 
1 5 3 2 5 4 5 . 0 5 9 4 . 2 6 9 2 0 1 9 3 3 3 . 1 6 9 

1 5 4 2 5 5 4 . 8 8 2 4 . 2 6 1 2 0 2 7 2 3 3 . 6 7 3 
1 5 5 2 5 6 4 . 7 2 9 5 . 2 4 4 2 0 3 5 2 3 4 . 8 7 1 
1 5 6 2 5 7 4 . 5 9 7 4 . 9 0 2 2 0 4 3 1 3 5 . 0 2 9 
1 5 7 2 5 8 4 . 4 8 2 5 . 5 1 9 20 5 1 1 3 5 . 8 2 8 
1 5 8 2 5 9 4 . 3 8 0 4 . 8 8 3 2 0 5 9 0 3 5 . 7 3 2 

4.12 



2 N MASS DEF-E DELTA E A-ZERO A-PAR 

1 0 1 1 5 9 2 6 0 4 . 2 8 4 5 1 4 3 2 0 . 6 7 0 36 2 4 5 
1 6 0 2 6 1 4 . 1 9 0 4 2 5 1 2 0 . 7 4 9 35 9 3 6 
1 6 1 2 6 2 4 . 0 9 1 4 1 6 9 2 0 . 8 2 9 3 6 2 1 9 
1 6 2 2 6 3 3 . 9 8 0 3 0 6 1 2 0 . 9 0 8 3 5 7 1 1 
1 6 3 2 6 4 3 . 8 5 0 2 6 5 5 2 0 . 9 8 8 3 5 7 8 9 

1 0 2 1 5 0 2 5 2 5 . 9 8 1 1 1 5 5 2 0 . 0 3 4 2 7 7 2 7 
1 5 1 2 5 3 6 . 1 7 7 0 8 0 3 2 0 . 1 1 3 2 6 9 3 8 
1 5 2 2 5 4 6 . 3 8 8 - 1 1 2 9 2 0 . 1 9 3 2 4 1 1 8 
1 5 3 2 5 5 5 . 0 9 e 2 4 2 2 2 0 . 2 7 2 3 1 5 4 7 
1 5 4 2 5 6 4 . 9 2 0 2 4 1 4 2 0 . 3 5 2 32 0 7 7 

1 0 2 1 5 5 2 5 7 4 . 7 6 7 3 3 9 6 2 0 . 4 3 1 3 3 4 5 6 
1 5 6 2 5 8 4 . 6 3 6 3 0 5 5 2 0 . 5 1 1 3 3 5 7 9 
1 5 7 2 5 9 4 . 5 2 1 3 6 7 1 2 0 . 5 9 0 3 4 4 9 7 
1 5 8 2 6 0 4 . 4 1 8 3 0 3 6 2 0 . 6 7 0 3 4 3 1 2 
1 5 9 2 6 1 4 . 3 2 2 3 2 9 6 2 0 . 7 4 9 3 4 8 8 3 

1 0 2 1 6 0 2 6 2 4 . 2 2 8 2 4 0 4 2 0 . 8 2 9 3 4 4 3 8 
1 6 1 2 6 3 4 . 1 2 9 2 3 2 2 2 0 . 9 0 8 3 4 7 2 3 
1 6 2 2 6 4 4 . 0 1 8 1 2 1 4 2 0 . 9 8 8 3 4 0 5 0 
1 6 3 2 6 5 3 . 8 8 8 0 8 0 7 2 1 . 0 6 7 3 4 0 8 2 
1 6 4 2 6 6 3 . 4 3 4 . 2 8 6 2 2 1 . 1 4 6 3 7 1 5 8 

1 0 3 1 5 2 2 5 5 6 . 4 3 7 - 0 8 4 4 2 0 . 2 7 2 2 4 4 4 6 
1 5 3 2 5 6 5 . 1 4 6 2 7 0 6 2 0 . 3 5 2 3 1 8 3 4 
1 5 4 2 5 7 4 . 9 6 9 2 6 9 8 2 0 . 4 3 1 32 3 6 2 
1 5 5 2 5 8 4 . 8 1 6 3 6 8 1 2 0 . 5 1 1 3 3 7 2 5 
1 5 6 2 5 9 4 . 6 8 4 3 3 3 9 2 0 . 5 9 0 3 3 8 5 2 

1 0 3 1 5 7 2 6 0 4 . 5 6 9 3 9 5 6 2 0 . 6 7 0 3 4 7 6 0 
1 5 8 2 6 1 4 . 4 6 6 3 3 2 0 2 0 . 7 4 9 3 4 5 8 4 
1 5 9 2 6 2 4 . 3 7 1 3 5 8 0 2 0 . 8 2 9 3 5 1 5 0 
1 6 0 2 6 3 4 . 2 7 7 2 6 8 8 2 0 . 9 0 8 3 4 7 1 8 
1 6 1 2 6 4 4 . 1 7 8 2 6 0 6 2 0 . 9 8 8 3 5 0 0 3 

1 0 3 1 6 2 2 6 5 4 . 0 6 7 1 4 9 8 2 1 . 0 6 7 3 4 3 4 6 
1 6 3 2 6 6 3 . 9 3 7 1 0 9 2 2 1 . 1 4 6 3 4 3 8 2 
1 6 4 2 6 7 3 . 4 8 3 3 1 4 6 2 1 . 2 2 6 3 7 4 2 0 
1 6 5 2 6 8 2 . 8 8 4 1 6 2 5 2 1 . 3 0 6 3 7 6 2 9 
1 6 6 2 6 9 2 . 6 9 6 1 2 8 1 2 1 . 3 8 5 37 8 9 7 

4.13 



1 0 4 

1 0 4 

1 0 5 

N MASS DEF-E DELTA E A-ZERO A-PAR 

1 5 4 2 5 8 5 . 0 9 9 0 . 6 1 8 2 0 . 5 1 1 30 0 1 6 
1 5 5 2 5 9 5 . 8 0 3 0 . 2 5 3 2 0 . 5 9 0 27 8 9 7 
1 5 6 2 6 0 5 . 5 0 1 0 . 5 1 1 2 0 . 6 7 0 29 0 9 8 
1 5 7 2 6 1 5 . 2 3 2 1 . 8 7 8 2 0 . 7 4 9 31 4 0 7 
1 5 8 2 6 2 4 . 9 9 1 1 . 8 0 0 2 0 . 8 2 9 32 0 3 7 

1 5 9 2 6 3 4 . 7 7 3 2 . 7 9 4 2 0 . 9 0 8 33 6 6 9 
1 6 0 2 6 4 4 . 5 7 2 2 . 4 2 7 2 0 . 9 8 8 3 3 9 2 1 
1 6 1 2 6 5 4 . 3 8 0 3 . 0 5 8 2 1 . 0 6 7 35 0 7 9 
1 6 2 2 6 6 4 . 1 9 0 2 . 4 4 9 2 1 . 1 4 6 35 0 9 4 
1 6 3 2 6 7 3 . 9 9 5 2 . 7 3 1 2 1 . 2 2 6 35 9 3 4 

1 0 4 1 6 4 2 6 8 3 . 7 8 4 
3 . 5 5 0 
3 . 2 8 1 
2 . 9 6 8 
2 . 7 5 1 

1 0 5 1 5 6 2 6 1 5 . 3 8 8 
5 . 1 1 9 
4 . 8 7 8 
4 . 6 6 1 
4 . 4 5 9 

1 0 5 1 6 1 2 6 6 4 . 2 6 7 
4 . 0 7 8 

1 6 4 2 6 8 
1 6 5 2 6 9 
1 6 6 2 7 0 
1 6 7 2 7 1 
1 6 8 2 7 2 

1 5 6 2 6 1 
1 5 7 2 6 2 
1 5 8 2 6 3 
1 5 9 2 6 4 
1 6 0 2 6 5 

1 6 1 2 6 6 
1 6 2 2 6 7 
1 6 3 2 6 8 
1 6 4 2 6 9 
1 6 5 2 7 0 

1 6 6 2 7 1 
1 6 7 2 7 2 
1 6 8 2 7 3 
1 6 9 2 7 4 
1 7 0 2 7 5 

1 5 8 2 6 4 
1 5 9 2 6 5 
1 6 0 2 6 6 
1 6 1 2 6 7 
1 6 2 2 6 8 

3 . 8 8 2 
3 . 6 7 2 
3 . 4 3 8 

1 0 6 1 5 8 2 6 4 4 . 7 7 9 
4 . 5 6 1 
4 . 3 6 0 
4 . 1 6 8 
3 . 9 7 8 

1 . 9 2 7 2 1 . 3 0 6 35 8 2 3 
1 . 8 7 8 2 1 . 3 8 5 36 4 6 1 
0 . 9 3 3 2 1 . 4 6 5 36 3 3 8 
0 . 5 7 4 2 1 . 5 4 4 36 8 7 8 
4 . 1 0 9 2 1 . 6 2 4 32 1 9 3 

1 . 8 7 4 2 0 . 7 4 9 31 0 1 8 
3 . 2 4 1 2 0 . 8 2 9 3 3 1 5 8 
3 . 1 6 4 2 0 . 9 0 8 33 7 7 1 
4 . 1 5 7 2 0 . 9 8 8 35 2 6 1 
3 . 7 9 0 2 1 . 0 6 7 35 5 3 3 

4 . 4 2 1 2 1 . 1 4 6 3 6 5 8 9 
3 . 8 1 2 2 1 . 2 2 6 36 6 5 9 
4 . 0 9 4 2 1 . 3 0 6 37 4 3 6 
3 . 2 9 1 2 1 . 3 8 5 3 7 4 0 3 
3 . 2 4 2 2 1 . 4 6 5 3 8 0 1 6 

3 . 1 6 9 2 . 2 9 6 2 1 . 5 4 4 37 9 7 9 
2 . 8 5 6 1 . 9 3 7 2 1 . 6 2 4 38 5 2 3 
2 . 6 3 8 - 2 . 7 4 6 2 1 . 7 0 3 3 4 3 4 4 
2 . 1 6 7 - 5 . 2 5 2 2 1 . 7 8 3 32 5 7 2 
1 . 5 3 8 - 8 . 0 3 9 . 2 1 . 8 6 2 30 6 2 4 

2 . 2 1 1 2 0 . 9 8 8 33 2 1 6 
3 . 2 0 4 2 1 . 0 6 7 3 4 7 9 7 
2 . 8 3 7 2 1 . 1 4 6 35 0 5 9 
3 . 4 6 9 2 1 . 2 2 6 3 6 1 7 9 
2 . 8 5 9 2 1 . 3 0 6 36 2 1 9 

4.14 



z M MASS D E F - E DELTA E A-ZERO A-PAR 

1 0 6 1 6 3 2 6 9 3 . 7 8 3 3 . 1 4 2 2 1 . 3 8 5 3 7 * 0 3 6 
1 6 4 2 7 0 3 . 5 7 2 2 . 3 3 8 2 1 . 4 6 5 3 6 * 9 5 9 
1 6 5 2 7 1 3 . 3 3 8 2 . 2 8 9 2 1 * 5 4 4 3 7 * 5 9 0 
1 6 6 2 7 2 3 . 0 6 9 1 . 3 4 3 ' 2 1 . 6 2 4 3 7 * 5 0 4 
1 6 7 2 7 3 2 . 7 5 6 0 . 9 8 4 2 1 . 7 0 3 3 8 * 0 5 0 

1 0 6 1 6 8 2 7 4 2 . 5 3 9 - 3 . 6 9 9 2 1 * 7 8 3 3 3 * 5 5 7 
1 6 9 2 7 5 2 . 0 6 8 - 6 . 2 0 5 2 1 . 8 6 2 3 1 * 6 7 1 
1 7 0 2 7 6 1 . 4 3 8 - 8 . 9 9 2 2 1 . 9 4 2 2 9 * 6 2 4 
1 7 1 2 7 7 1 . 5 2 0 1 . 9 8 7 2 2 . 0 2 1 4 2 . 2 2 0 
1 7 2 2 7 8 1 . 5 8 7 1 . 9 8 1 2 2 . 1 0 1 4 2 . 2 2 6 

1 0 7 1 6 0 2 6 7 4 . 2 6 5 3 . 6 4 4 2 1 . 2 2 6 3 6 * 1 0 9 
1 6 1 2 6 8 4 . 0 7 4 4 . 2 7 5 2 1 . 3 0 6 3 7 * 1 6 6 
1 6 2 2 6 9 3 . 8 8 4 3 . 6 6 6 2 1 . 3 8 5 3 7 * 2 3 9 
1 6 3 2 7 0 3 . 6 8 8 3 . 9 4 8 2 1 . ^ 6 5 3 8 * 0 1 9 
1 6 4 2 7 1 3 . 4 7 8 3 . 1 4 5 2 1 . 5 4 4 3 7 * 9 9 0 

1 0 7 1 6 5 2 7 2 3 . 2 4 4 3 . 0 9 6 2 1 . 6 2 4 3 8 * 6 0 6 
1 6 6 2 7 3 2 . 9 7 5 2 . 1 5 0 2 1 . 7 0 3 3 8 . 5 7 4 
1 6 7 2 7 4 2 . 6 6 2 1 . 7 9 1 2 1 . 7 8 3 3 9 * 1 2 3 
1 6 8 2 7 5 2 . 4 4 5 - 2 . 8 9 2 2 1 . 8 6 2 3 4 * 9 4 5 
1 6 9 2 7 6 1 . 9 7 4 - 5 . 3 9 9 2 1 . 9 4 2 3 3 . 1 7 0 

1 0 7 1 7 0 2 7 7 1 . 3 4 4 - 8 . 1 8 5 2 2 * 0 2 1 3 1 * 2 1 7 
1 7 1 2 7 8 1 . 4 2 6 2 . 7 9 3 2 2 * 1 0 1 4 3 * 0 9 5 
1 7 2 2 7 9 1 . 4 9 3 2 . 7 8 7 2 2 * 1 8 0 4 3 * 1 1 1 
1 7 3 2 8 0 1 . 8 9 5 2 . 6 4 2 2 2 * 2 6 0 4 2 * 3 3 8 
1 7 4 2 8 1 1 . 9 9 5 2 . 7 1 4 2 2 * 3 3 9 4 2 * 3 2 9 

1 0 8 1 6 2 2 7 0 3 . 7 8 7 2 . 4 0 4 2 1 . 4 6 5 3 6 * 5 2 3 
1 6 3 2 7 1 3 . 5 9 1 2 . 6 8 6 2 1 . 5 4 4 3 7 * 3 5 6 
1 6 4 2 7 2 3 . 3 8 1 1 . 8 8 2 2 1 . 6 2 4 3 7 * 2 6 8 
1 6 5 2 7 3 3 . 1 4 7 1 . 8 3 3 2 1 * 7 0 3 3 7 . 9 0 7 
1 6 6 2 7 4 2 . 8 7 8 0 . 8 8 7 2 1 . 7 8 3 3 7 * 8 0 8 

1 0 8 1 6 7 2 7 5 2 . 5 6 5 0 . 5 2 9 2 1 . 8 6 2 3 8 * 3 5 7 
1 6 8 2 7 6 2 . 3 4 7 - 4 . 1 5 4 2 1 . 9 4 2 3 3 * 7 5 2 
1 6 9 2 7 7 1 . 8 7 7 - 6 . 6 6 1 2 2 * 0 2 1 3 1 * 8 2 4 
1 7 0 2 7 8 1 . 2 4 7 - 9 . 4 4 8 2 2 * 1 0 1 2 9 * 7 3 6 
1 7 1 2 7 9 1 . 3 2 8 1 . 5 3 1 2 2 * 1 8 0 4 2 * 6 0 8 

4.15 



Z N MASS D E F - E DELTA E A-ZERO A-PAR 

1 0 8 1 7 2 2 8 0 1 . 3 9 6 1 . 5 2 5 2 2 . 2 6 0 4 2 . 6 1 1 
1 7 3 2 8 1 1 . 7 9 8 1 . 3 8 0 2 2 . 3 3 9 4 1 . 7 5 9 
1 7 4 2 8 2 1 . 8 9 8 1 . 4 5 2 2 2 . 4 1 9 4 1 . 7 4 0 
1 7 5 2 8 3 1 . 9 6 5 1 . 8 5 4 2 2 . 4 9 8 4 2 . 0 5 7 
1 7 6 2 8 4 2 . 0 0 5 1 . 6 6 4 2 2 . 5 7 8 4 1 . 9 6 5 

1 0 9 1 6 4 2 7 3 3 . 2 7 1 2 . 1 2 2 2 1 . 7 0 3 3 7 . 8 7 4 
1 6 5 2 7 4 3 . 0 3 7 2 . 0 7 3 2 1 . 7 8 3 3 8 . 5 0 9 
1 6 6 2 7 5 2 . 7 6 9 1 . 1 2 7 2 1 . 8 6 2 3 8 . 4 3 2 
1 6 7 2 7 6 2 . 4 5 5 0 . 7 6 8 2 1 . 9 4 2 3 8 . 9 8 4 
1 6 8 2 7 7 2 . 2 3 8 - 3 . 9 1 5 2 2 . 0 2 1 3 4 . 4 9 2 

1 0 9 1 6 9 2 7 8 1 . 7 6 7 - 6 . 4 2 1 2 2 . 1 0 1 3 2 . 6 0 3 
1 7 0 2 7 9 1 . 1 3 7 - 9 . 2 0 8 2 2 . 1 8 0 3 0 . 5 4 6 
1 7 1 2 8 0 1 . 2 1 9 1 . 7 7 1 2 2 . 2 6 0 4 3 . 1 6 5 
1 7 2 2 8 1 1 . 2 8 6 1 . 7 6 5 2 2 . 3 3 9 4 3 . 1 7 2 
1 7 3 2 8 2 1 . 6 8 9 1 . 6 1 9 2 2 . 4 1 9 4 2 . 3 4 1 

1 0 9 1 7 4 2 8 3 1 . 7 8 8 1 . 6 9 1 2 2 . 4 9 8 4 2 . 3 2 6 
1 7 5 2 8 4 1 . 8 5 6 2 . 0 9 3 2 2 . 5 7 8 4 2 . 6 3 3 
1 7 6 2 8 5 1 . 8 9 5 1 . 9 0 4 2 2 . 6 5 7 4 2 . 5 5 1 
1 7 7 2 8 6 1 . 9 0 8 2 . 0 8 8 2 2 . 7 3 7 4 2 . 8 1 2 
1 7 8 2 8 7 1 . 8 9 6 1 . 6 6 8 2 2 . 8 1 6 4 2 . 6 6 1 

1 1 0 1 6 6 2 7 6 2 . 6 3 6 - 0 . 3 7 3 2 1 . 9 4 2 3 7 . 4 2 1 
1 6 7 2 7 7 2 . 3 2 3 - 0 . 7 3 1 2 2 . 0 2 1 3 7 . 9 7 3 
1 6 8 2 7 8 2 . 1 0 5 - 5 . 4 1 5 2 2 . 1 0 1 3 3 . 0 0 5 
1 6 9 2 7 9 1 . 6 3 4 - 7 . 9 2 2 2 2 . 1 8 0 3 0 . 9 4 9 
1 7 0 2 8 0 1 . 0 0 5 - 1 0 . 7 0 9 2 2 . 2 6 0 2 8 . 7 4 9 

1 1 0 1 7 1 2 8 1 1 . 0 8 6 0 . 2 7 0 2 2 . 3 3 9 4 2 . 4 7 0 
1 7 2 2 8 2 1 . 1 5 3 0 . 2 6 4 2 2 . 4 1 9 4 2 . 4 6 2 
1 7 3 2 8 3 1 . 5 5 6 0 . 1 1 9 2 2 . 4 9 8 4 1 . 5 4 0 
1 7 4 2 8 4 1 . 6 5 6 0 . 1 9 1 2 2 . 5 7 8 4 1 . 5 1 3 
1 7 5 2 8 5 1 . 7 2 3 0 . 5 9 3 2 2 . 6 5 7 4 1 . 8 5 9 

1 1 0 1 7 6 2 8 6 1 . 7 6 2 0 . 4 0 3 2 2 . 7 3 7 4 1 . 7 4 2 
1 7 7 2 8 7 1 . 7 7 6 0 . 5 8 8 2 2 . 8 1 6 4 2 . 0 2 3 
1 7 8 2 8 8 1 . 7 6 3 0 . 1 6 7 2 2 . 8 9 6 4 1 . 8 1 3 
1 7 9 2 8 9 1 . 7 2 4 0 . 1 1 5 2 2 . 9 7 5 4 2 . 0 0 6 
1 8 0 2 9 0 1 . 6 5 6 - 0 . 5 0 0 2 3 . 0 5 5 4 1 . 7 2 3 

4.16 



N MASS D E F - E DELTA E A - Z E R O A - P A R 

1 1 1 1 6 8 2 7 9 1 . 9 3 8 - 5 . 7 5 1 2 2 . 1 8 0 5 3 . 1 5 1 
1 6 9 2 8 0 1 . 4 6 7 - 8 . 2 5 7 2 2 . 2 6 0 3 1 . 0 7 1 
1 7 0 2 8 1 0 . 8 3 8 - 1 1 . 0 4 4 2 2 . 3 3 9 2 8 . 8 5 0 
1 7 1 2 8 2 0 . 9 1 9 - 0 . 0 6 4 2 2 . 4 1 9 4 2 . 7 2 5 
1 7 2 2 8 3 0 . 9 8 6 - 0 . 0 7 0 2 2 . 4 9 6 4 2 . 7 1 6 

1 1 1 1 7 3 2 8 4 1 . 3 8 9 - 0 . 2 1 6 2 2 . 5 7 8 4 1 . 7 8 2 
1 7 4 2 e 5 1 . 4 e 8 - 0 . 1 4 4 2 2 . 6 5 7 4 1 . 7 5 4 
1 7 5 2 8 6 1 . 5 5 6 0 . 2 5 7 2 2 . 7 3 7 4 2 . 1 0 5 
1 7 6 2 8 7 1 . 5 9 5 0 . 0 6 8 2 2 . 8 1 6 4 1 , 9 8 4 
1 7 7 2 8 8 1 . 6 0 9 0 . 2 5 2 2 2 . 8 9 6 4 2 . 2 6 8 

1 1 1 1 7 8 2 8 9 1 . 5 9 6 - 0 . 1 6 8 2 2 . 9 7 5 4 2 . 0 5 2 
1 7 9 2 9 0 1 . 5 5 7 - 0 . 2 1 9 2 3 . 0 5 5 4 2 . 2 4 6 
1 8 0 2 9 1 1 . 4 8 9 - 0 . 8 3 6 2 3 . 1 3 4 4 1 . 9 5 5 
1 8 1 2 9 2 1 . 1 2 5 0 . 1 1 7 2 3 . 2 1 4 4 3 . 9 0 6 
1 8 2 2 9 3 1 . 0 4 7 - 0 . 0 1 0 2 3 . 2 9 3 4 4 . 1 3 2 

1 1 2 1 7 0 2 8 2 0 . 6 7 1 - 1 4 . 2 5 8 2 2 . 4 1 9 2 4 . 2 5 8 
1 7 1 2 8 3 0 . 7 5 3 - 3 . 2 7 8 2 2 . 4 9 8 4 0 . 1 1 7 
1 7 2 2 8 4 0 . 8 2 0 - 3 . 2 8 4 2 2 . 5 7 8 4 0 . 0 7 4 
1 7 3 2 8 5 1 . 2 2 3 - 3 . 4 3 0 2 2 . 6 5 7 3 8 . 9 5 4 
1 7 4 2 8 6 1 . 3 2 2 - 3 . 3 5 8 2 2 . 7 3 7 3 8 . 9 0 3 

1 1 2 1 7 5 2 8 7 1 . 3 9 0 - 2 . 9 5 6 2 2 . 8 1 6 3 9 . 3 3 1 
1 7 6 2 8 8 1 . 4 2 9 - 3 . 1 4 5 2 2 . 6 9 6 3 9 . 1 3 5 
1 7 7 2 8 9 1 . 4 4 2 - 2 . 9 6 1 2 2 . 9 7 5 3 9 . 4 5 5 
1 7 8 2 9 0 1 . 4 3 0 - 3 . 3 8 2 2 3 . 0 5 5 3 9 . 1 1 7 
1 7 9 2 9 1 1 . 3 9 0 - 3 . 4 3 3 2 3 . 1 3 4 3 9 . 2 9 9 

1 1 2 1 8 0 2 9 2 1 . 3 2 ? - 4 . 0 5 0 2 3 . 2 1 4 3 8 . 8 5 3 
1 8 1 2 9 3 0 . 9 5 9 - 3 . 0 9 6 2 3 . 2 9 3 4 1 , 1 8 1 
1 8 2 2 9 4 0 . 8 8 0 - 3 . 2 2 4 2 3 . 3 7 3 4 1 . 3 8 8 
1 8 3 2 9 5 0 . 7 8 5 - 3 . 2 6 3 2 3 . 4 5 2 4 1 . 7 4 7 
1 8 4 2 9 6 0 . 6 7 1 - 4 . 1 4 7 2 3 . 5 3 2 4 1 . 1 4 1 

1 1 3 1 7 2 2 8 5 0 . 5 5 0 - 5 . 9 8 0 2 2 . 6 5 7 3 7 . 6 4 5 
1 7 3 2 8 6 0 . 9 5 2 - 6 . 1 2 6 2 2 . 7 3 7 3 6 . 4 0 0 
1 7 4 2 8 7 1 . 0 5 2 - 6 . 0 5 4 2 2 . 8 1 6 3 6 . 3 3 2 
1 7 5 2 8 8 1 . 1 1 9 - 5 . 6 5 2 2 2 . 8 9 6 3 6 . 8 0 9 
1 7 6 2 8 9 1 . 1 5 9 - 5 . 8 4 1 2 2 . 9 7 5 3 6 . 5 6 0 

4.17 



M MASS DEF-E DELTA E A-ZERO A-PAR 

1 7 7 2 9 0 1 . 1 7 2 - 5 . 6 5 7 2 3 . 0 5 5 3 6 . 9 0 1 
1 7 8 2 9 1 1 . 1 5 9 - 6 . 0 7 8 2 3 . 1 3 4 3 6 . 4 8 0 
1 7 9 2 9 2 1 . 1 2 0 - 6 . 1 2 9 2 3 . 2 1 4 3 6 . 6 5 2 
1 8 0 2 9 3 1 . 0 5 2 - 6 . 7 4 6 2 3 . 2 9 3 3 6 . 1 0 1 
1 8 1 2 9 4 0 . 6 8 8 - 5 . 7 9 2 2 3 . 3 7 3 3 8 . 6 7 5 

1 8 2 2 9 5 0 . 6 1 0 - 5 . 9 2 0 2 3 . 4 5 2 3 8 . 8 6 6 
1 8 3 2 9 6 0 . 5 1 5 - 5 . 9 5 9 2 3 . 5 3 2 3 9 . 2 3 1 
1 8 4 2 9 7 0 . 4 0 1 - 6 . 8 4 3 2 3 . 6 1 1 3 8 . 4 7 1 
1 8 5 2 9 8 0 . 9 1 8 - 1 6 . 1 9 8 2 3 . 6 9 0 2 1 . 3 7 5 
1 8 6 2 9 9 1 . 3 0 7 - 1 3 . 5 1 4 2 3 . 7 7 0 2 4 . 8 4 9 

1 7 4 2 8 8 0 . 6 5 0 - 9 . 4 1 8 2 2 . 8 9 6 3 2 . 7 4 9 
1 7 5 2 8 9 0 . 7 1 8 - 9 . 0 1 6 2 2 . 9 7 5 3 3 . 2 7 0 
1 7 6 2 9 0 0 . 7 5 7 - 9 . 2 0 5 2 3 . 0 5 5 3 2 . 9 6 7 
1 7 7 2 9 1 0 . 7 7 0 - 9 . 0 2 1 2 3 . 1 3 4 3 3 . 3 2 5 
1 7 8 2 9 2 0 . 7 5 8 - 9 . 4 4 2 2 3 . 2 1 4 3 2 . 8 2 1 

1 7 9 2 9 3 0 . 7 1 9 - 9 . 4 9 3 2 3 . 2 9 3 3 2 . 9 7 8 
1 8 0 2 9 4 0 . 6 5 0 - 1 0 . 1 1 0 2 3 . 3 7 3 3 2 . 3 2 6 
1 8 1 2 9 5 0 . 2 8 7 - 9 . 1 5 6 2 3 . 4 5 2 3 5 . 1 2 5 
1 8 2 2 9 6 0 . 2 0 9 - 9 . 2 8 4 2 3 . 5 3 2 3 5 . 2 9 7 
1 8 3 2 9 7 0 . 1 1 4 - 9 . 3 2 3 2 3 . 6 1 1 3 5 . 6 6 3 

1 8 4 2 9 8 0 . 0 0 0 - 1 0 . 2 0 7 2 3 . 6 9 0 3 4 . 7 5 1 
1 8 5 2 9 9 0 . 5 1 7 - 1 9 . 5 6 2 2 3 . 7 7 0 1 6 . 8 7 2 
1 8 6 3 0 0 0 . 9 0 6 - 1 6 . 8 7 8 2 3 . 8 5 0 2 0 . 3 5 4 
1 8 7 3 0 1 1 . 1 8 3 - 1 4 . 0 5 7 2 3 . 9 2 9 2 4 . 4 8 1 
1 8 8 3 0 2 1 . 2 8 3 - 1 0 . 3 7 6 2 4 . 0 0 9 3 0 . 6 2 8 

1 7 6 2 9 1 0 . 9 5 1 - 0 . 1 1 6 2 3 . 1 3 4 4 3 . 9 6 9 
1 7 7 2 9 2 0 . 9 6 4 0 . 0 6 8 2 3 . 2 1 4 4 4 . 2 5 0 
1 7 8 2 9 3 0 . 9 5 1 - 0 . 3 5 2 2 3 . 2 9 3 4 4 . 0 5 8 
1 7 9 2 9 4 0 . 9 1 2 - 0 . 4 0 4 2 3 . 3 7 3 4 4 . 2 5 7 
1 8 0 2 9 5 0 . 8 4 4 - 1 . 0 2 1 2 3 . 4 5 2 4 3 . 9 9 7 

1 8 1 2 9 6 0 . 4 8 1 - 0 . 0 6 7 2 3 . 5 3 2 4 5 . 8 9 4 
1 8 2 2 9 7 0 . 4 0 2 - 0 . 1 9 5 2 3 . 6 1 1 4 6 . 1 2 9 
1 8 3 2 9 8 0 . 3 0 7 - 0 . 2 3 3 2 3 . 6 9 0 4 6 . 4 7 8 
1 8 4 2 9 9 0 . 1 9 3 - 1 . 1 1 8 2 3 . 7 7 0 4 6 . 1 4 0 
1 8 5 3 0 0 0 . 7 1 0 - 1 0 . 4 7 3 2 3 . 8 5 0 3 2 . 1 8 6 

4.18 



104 

116 

116 

116 

1 1 7 

1 1 7 

N MASS D E F - E DELTA E A-ZERO A-PAR 

1 8 6 3 0 1 1 . 0 9 9 - 7 . 7 8 8 2 3 . 9 2 9 3 5 . 3 4 6 
1 8 7 3 0 2 1 . 3 7 7 - 4 . 9 6 8 2 4 . 0 0 9 3 8 . 7 7 0 
1 8 8 3 0 3 1 . 4 7 7 - 1 . 2 8 7 2 4 . 0 8 8 4 3 . 2 3 3 
1 8 9 3 0 4 1 . 7 0 0 - 0 . 5 7 8 2 4 . 1 6 8 4 3 . 5 3 8 
1 * 0 3 0 5 1 . 9 0 0 - 0 . 5 5 8 2 4 . 2 4 7 4 3 . 1 6 4 

1 7 8 2 9 4 1 . 0 8 9 - 0 . 3 6 8 2 3 . 3 7 3 4 3 . 8 5 5 
1 7 9 2 9 5 1 . 0 5 0 - 0 . 4 1 9 2 3 . 4 5 2 4 4 . 0 5 3 
1 8 0 2 9 6 0 . 9 8 2 - 1 . 0 3 6 2 3 . 5 3 2 4 3 . 7 8 0 
1 8 1 2 9 7 0 . 6 1 8 - 0 . 0 8 2 2 3 . 6 1 1 4 5 . 7 0 9 
1 8 2 2 9 8 0 . 5 4 0 - 0 . 2 1 0 2 3 . 6 9 0 4 5 . 9 4 1 

1 8 3 2 9 9 0 . 4 4 5 - 0 . 2 4 9 2 3 . 7 7 0 4 6 . 2 9 2 
1 8 4 3 0 0 0 . 3 3 1 - 1 . 1 3 3 2 3 . 8 5 0 4 5 . 9 3 6 
1 8 5 3 0 1 0 . 8 4 8 - 1 0 . 4 8 9 2 3 . 9 2 9 3 1 . 8 0 4 
1 8 6 3 0 2 1 . 2 3 7 - 7 . 8 0 4 2 4 . 0 0 9 3 4 . 9 9 1 
1 8 7 3 0 3 1 . 5 1 4 - 4 . 9 8 4 2 4 . 0 8 8 3 8 . 4 5 3 

1 8 8 3 0 4 1 . 6 1 4 - 1 . 3 0 2 2 4 . 1 6 8 4 2 . 9 8 2 
1 8 9 3 0 5 1 . 8 3 7 - 0 . 5 9 4 2 4 . 2 4 7 4 3 . 2 9 5 
1 9 0 3 0 6 2 . 0 3 8 - 0 . 5 7 4 2 4 . 3 2 7 4 2 . 9 1 3 
1 9 1 3 0 7 2 . 2 2 3 - 0 . 0 4 9 2 4 . 4 0 6 4 3 . 1 2 3 
1 9 2 3 0 8 2 . 3 9 9 - 0 . 3 2 1 2 4 . 4 8 6 4 2 . 4 8 1 

1 8 0 2 9 7 1 . 0 7 5 - 0 . 5 6 9 2 3 . 6 1 1 4 4 . 1 4 7 
1 8 1 2 9 8 0 . 7 1 1 0 . 3 8 3 2 3 . 6 9 0 4 6 . 0 3 1 
1 8 2 2 9 9 0 . 6 3 3 0 . 2 5 5 2 3 . 7 7 0 4 6 . 2 6 6 
1 8 3 3 0 0 0 . 5 3 8 0 . 2 1 7 2 3 . 8 5 0 4 6 . 6 1 4 
1 8 4 3 0 1 0 . 4 2 4 - 0 . 6 6 7 2 3 . 9 2 9 4 6 . 2 8 6 

1 8 5 3 0 2 0 . 9 4 1 - 1 0 . 0 2 2 2 4 . 0 0 9 3 2 . 3 7 7 
1 8 6 3 0 3 1 . 3 3 0 - 7 . 3 3 7 2 4 . 0 8 8 3 5 . 5 3 5 
1 8 7 3 0 4 1 . 6 0 8 - 4 . 5 1 7 2 4 . 1 6 8 3 8 . 9 4 9 
1 8 8 3 0 5 1 . 7 0 7 - 0 . 8 3 6 2 4 . 2 4 7 4 3 . 3 8 5 
1 8 9 3 0 6 1 . 9 3 1 - 0 . 1 2 7 2 4 . 3 2 7 4 3 . 6 8 4 

1 1 7 1 9 0 3 0 7 2 . 1 3 1 - 0 . 1 0 7 2 4 . 4 0 6 4 3 . 3 0 9 
1 9 1 3 0 8 2 . 3 1 6 0 . 4 1 7 2 4 . 4 8 6 4 3 . 5 0 9 
1 9 2 3 0 9 2 . 4 9 2 0 . 1 4 5 2 4 . 5 6 5 4 2 . 8 8 3 
1 9 3 3 1 0 2 . 6 6 3 0 . 4 6 2 2 4 . 6 4 5 4 2 . 9 0 0 
1 9 4 3 1 1 2 . 8 3 5 - 0 . 0 9 6 2 4 . 7 2 4 4 1 . 9 2 8 

4.19 



Z N MASS DEF-E DELTA E A-ZERO A-PAR 

1 1 8 1 8 2 3 0 0 0 . 6 8 9 - 0 . 2 2 3 2 3 . 8 5 0 4 5 8 7 7 
1 8 3 3 0 1 0 . 5 9 3 - 0 . 2 6 1 2 3 . 9 2 9 4 6 2 2 9 
1 8 4 3 0 2 0 . 4 7 9 - 1 . 1 4 6 2 4 . 0 0 9 4 5 8 5 4 
1 8 5 3 0 3 0 . 9 9 7 - 1 0 . 5 0 1 2 4 . 0 8 8 31 4 9 1 
1 8 6 3 0 4 1 . 3 8 5 - 7 . 8 1 7 2 4 . 1 6 8 3 4 7 1 4 

1 1 8 1 8 7 3 0 5 1 . 6 6 3 - 4 . 9 9 6 2 4 . 2 4 7 38 2 2 5 
1 8 8 3 0 6 1 . 7 6 3 - 1 . 3 1 5 2 4 . 3 2 7 42 8 3 8 
1 8 9 3 0 7 1 . 9 8 6 - 0 . 6 0 7 2 4 . 4 0 6 4 3 1 5 9 
1 9 0 3 0 8 2 . 1 8 7 - 0 . 5 8 6 2 4 . 4 8 6 42 7 6 9 
1 9 1 3 0 9 2 . 3 7 2 - 0 . 0 6 2 2 4 . 5 6 5 4 2 9 8 4 

1 1 8 1 9 2 3 1 0 2 . 5 4 7 - 0 . 3 3 3 2 4 . 6 4 5 4 2 3 2 7 
1 9 3 3 1 1 2 . 7 1 9 - 0 . 0 1 7 2 4 . 7 2 4 4 2 3 4 7 
1 9 4 3 1 2 2 . 8 9 0 - 0 . 5 7 5 2 4 . 8 0 4 4 1 3 2 9 
1 9 5 3 1 3 3 . 0 6 6 - 0 . 4 8 4 2 4 . 8 8 3 4 1 0 6 0 
1 9 6 3 1 4 3 . 2 5 0 - 1 . 3 2 1 2 4 . 9 6 3 39 5 6 3 

1 1 9 1 8 4 3 0 3 0 . 5 0 1 - 0 . 9 9 0 2 4 . 0 8 8 4 6 0 9 9 
1 8 5 3 0 4 1 . 0 1 8 - 1 0 . 3 4 6 2 4 . 1 6 8 31 7 8 5 
1 8 6 3 0 5 1 . 4 0 7 - 7 . 6 6 1 2 4 . 2 4 7 3 5 0 0 5 
1 8 7 3 0 6 1 . 6 8 5 - 4 . 8 4 0 2 4 . 3 2 7 38 5 0 6 
1 8 8 3 0 7 1 . 7 8 5 - 1 . 1 5 9 2 4 . 4 0 6 4 3 0 9 6 

1 1 9 1 8 9 3 0 8 2 . 0 0 8 - 0 . 4 5 1 2 4 . 4 8 6 4 3 4 1 2 
1 9 0 3 0 9 2 . 2 0 8 - 0 . 4 3 0 2 4 . 5 6 5 4 3 0 2 4 
1 9 1 3 1 0 2 . 3 9 3 0 . 0 9 3 2 4 . 6 4 5 4 3 2 3 5 
1 9 2 3 1 1 2 . 5 6 9 - 0 . 1 7 8 2 4 . 7 2 4 42 5 8 2 
1 9 3 3 1 2 2 . 7 4 0 0 . 1 3 8 2 4 . 8 0 4 42 6 0 0 

1 1 9 1 9 4 3 1 3 2 . 9 1 2 - 0 . 4 2 0 2 4 . 8 8 3 4 1 5 8 8 
1 9 5 3 1 4 3 . 0 8 8 - 0 . 3 2 9 2 4 . 9 6 3 4 1 3 2 0 
1 9 6 3 1 5 3 . 2 7 2 - 1 . 1 6 6 2 5 . 0 4 2 39 8 3 1 
1 9 7 3 1 6 2 . 6 6 5 1 . 0 5 9 2 5 . 1 2 2 4 4 3 7 1 
1 9 8 3 1 7 2 . 6 8 8 1 . 1 8 8 2 5 . 2 0 1 4 4 5 8 3 

1 2 0 1 8 6 3 0 6 1 . 3 9 5 - 8 . 5 0 2 2 4 . 3 2 7 3 3 8 0 1 
1 8 7 3 0 7 1 . 6 7 3 - 5 . 6 8 1 2 4 . 4 0 6 3 7 4 3 7 
1 8 8 3 0 8 1 . 7 7 2 - 2 . 0 0 0 2 4 . 4 8 6 4 2 2 8 1 
1 8 9 3 0 9 1 . 9 9 5 - 1 . 2 9 2 2 4 . 5 6 5 42 6 3 0 
1 9 0 3 1 0 2 . 1 9 6 - 1 . 2 7 1 2 4 . 6 4 5 42 2 1 9 

4.20 



Z N MASS D E F - E DELTA E A-ZERO A-PAR 

1 2 0 1 9 1 3 1 1 2 * 3 8 1 - 0 . 7 4 6 2 4 . 7 2 4 4 2 . 4 5 1 
1 9 2 3 1 2 2 * 5 5 7 - 1 . 0 1 8 2 4 . 8 0 4 . 4 1 . 7 5 5 
1 9 3 3 1 3 2 * 7 2 8 - 0 . 7 0 2 2 4 . 8 8 3 4 1 . 7 7 8 
1 9 4 3 1 4 2 * 9 0 0 - 1 * 2 6 0 2 4 . 9 6 3 4 0 . 7 0 1 
1 9 5 3 1 5 3 * 0 7 6 - 1 * 1 6 9 2 5 . 0 4 2 4 0 . 4 1 9 

1 2 0 1 9 6 3 1 6 3 * 2 5 9 - 2 * 0 0 6 2 5 . 1 2 2 3 8 . 8 4 5 
1 9 7 3 1 7 2 * 6 5 3 0 . 2 1 9 2 5 . 2 0 1 4 3 . 6 2 3 
1 9 8 3 1 8 2 * 6 7 6 0 * 3 4 8 2 5 . 2 8 1 4 3 . 8 4 2 
1 9 9 3 1 9 2 * 7 0 2 1 * 0 9 0 2 5 . 3 6 0 4 4 . 7 2 3 
2 0 0 3 2 0 2 * 7 3 4 0 * 9 3 5 2 5 . 4 4 0 4 4 . 6 0 8 

1 2 1 1 8 8 3 0 9 1 * 5 6 4 - 0 * 9 7 4 2 4 . 5 6 5 4 4 . 1 9 6 
1 8 9 3 1 0 1 * 7 8 7 - 0 * 2 6 6 2 4 . 6 4 5 4 4 . 4 9 6 
1 9 0 3 1 1 1 . 9 e 7 - 0 * 2 4 5 2 4 . 7 2 4 4 4 . 1 1 7 
1 9 1 3 1 2 2 * 1 7 2 0 * 2 7 9 2 4 . 8 0 4 4 4 . 3 1 7 
1 9 2 3 1 3 2 * 3 4 8 0 * 0 0 7 2 4 . 8 8 3 4 3 . 6 8 3 

1 2 1 1 9 3 3 1 4 2 * 5 1 9 0 * 3 2 3 2 4 . 9 6 3 4 3 . 6 9 9 
1 9 4 3 1 5 2 . 6 9 1 - 0 * 2 3 4 2 5 . 0 4 2 4 2 . 7 1 6 
1 9 5 3 1 6 2 * 8 6 7 - 0 * 1 4 3 2 5 . 1 2 2 4 2 . 4 5 2 
1 9 6 3 1 7 3 * 0 5 1 - 0 * 9 8 0 2 5 . 2 0 1 4 0 * 9 9 9 
1 9 7 3 1 8 2 * 4 4 4 1 * 2 4 5 2 5 . 2 8 1 4 5 * 4 4 0 

1 2 1 1 9 8 3 1 9 2 . 4 6 7 1 * 3 7 4 2 5 . 3 6 0 4 5 . 6 5 1 
1 9 9 3 2 0 2 * 4 9 4 2 * 1 1 6 2 5 . 4 4 0 4 6 . 4 4 4 
2 0 0 3 2 1 2 . 5 2 5 1 . 9 6 1 2 5 . 5 1 9 4 6 . 3 5 9 
2 0 1 3 2 2 2 . 5 6 5 2 . 4 5 6 2 5 . 5 9 9 4 6 . 8 6 4 
2 0 2 3 2 3 2 . 6 1 3 2 . 0 2 6 2 5 . 6 7 8 4 6 . 4 8 1 

1 2 2 1 9 0 3 1 2 1 . 9 2 0 - 0 * 5 2 0 2 4 . 8 0 4 4 4 . 1 4 2 
1 9 1 3 1 3 2 . 1 0 5 0 * 0 0 4 2 4 . 8 8 3 4 4 . 3 4 8 
1 9 2 3 1 4 2 . 2 8 1 - 0 * 2 6 7 2 4 . 9 6 3 4 3 . 7 0 2 
1 9 3 3 1 5 2 . 4 5 2 0 * 0 4 9 2 5 . 0 4 2 4 3 . 7 1 9 
1 9 4 3 1 6 2 . 6 2 4 - 0 . 5 0 9 2 5 . 1 2 2 4 2 . 7 1 7 

1 2 2 1 9 5 3 1 7 2 . 8 0 0 - 0 . 4 1 8 2 5 . 2 0 1 4 2 . 4 5 0 
1 9 6 3 1 8 2 . 9 8 4 - 1 . 2 5 5 2 5 . 2 8 1 4 0 . 9 7 1 
1 9 7 3 1 9 2 . 3 7 7 0 . 9 7 0 2 5 . 3 6 0 4 5 . 4 8 2 
1 9 8 3 2 0 2 . 4 0 0 1 . 0 9 9 2 5 . 4 4 0 4 5 . 6 9 5 
1 9 9 3 2 1 2 . 4 2 7 1 * 8 4 2 2 5 . 5 1 9 4 6 . 5 0 4 

4.21 



104 

1 2 3 

1 2 3 

1 2 3 

1 2 4 

1 2 4 

1 2 4 

N MASS D E F - E DELTA E A-ZERO A-PAR 

2 0 0 3 2 2 2 . 4 5 8 1 . 6 8 6 2 5 . 5 9 9 4 6 . 4 1 5 
2 0 1 3 2 3 2 . 4 9 8 2 . 1 8 2 2 5 . 6 7 8 4 6 . 9 3 0 
2 0 2 3 2 4 2 . 5 4 6 1 . 7 5 1 2 5 . 7 5 8 4 6 . 5 3 4 
2 0 3 3 2 5 2 . 6 0 4 1 . 9 9 5 2 5 . 8 3 7 4 6 . 7 6 1 
2 0 4 3 2 6 2 . 6 7 4 1 . 3 0 3 2 5 . 9 1 7 4 6 . 0 1 3 

1 9 2 3 1 5 2 , 1 8 9 - 0 . 2 2 1 2 5 . 0 4 2 4 4 . 1 5 0 
1 9 3 3 1 6 2 . 3 6 0 0 . 0 9 4 2 5 . 1 2 2 4 4 . 1 6 6 
1 9 4 3 1 7 2 . 5 3 2 - 0 . 4 6 3 2 5 . 2 0 1 4 3 . 1 7 3 
1 9 5 3 1 8 2 . 7 0 8 - 0 . 3 7 2 2 5 . 2 8 1 4 2 . 9 0 7 
1 9 6 3 1 9 2 . 8 9 2 - 1 . 2 0 9 2 5 . 3 6 0 4 1 . 4 4 0 

1 9 7 3 2 0 2 . 2 8 5 1 . 0 1 5 2 5 . 4 4 0 4 5 . 9 2 1 
1 9 8 3 2 1 2 . 3 0 8 1 . 1 4 5 2 5 . 5 1 9 4 6 . 1 3 3 
1 9 9 3 2 2 2 . 3 3 5 1 . 8 8 7 2 5 . 5 9 9 4 6 . 9 3 3 
2 0 0 3 2 3 2 . 3 6 6 1 . 7 3 1 2 5 . 6 7 8 4 6 . 8 4 7 
2 0 1 3 2 4 2 . 4 0 6 2 . 2 2 7 2 5 . 7 5 8 4 7 . 3 5 6 

2 0 2 3 2 5 2 . 4 5 4 1 . 7 9 7 2 5 . 8 3 7 4 6 . 9 6 8 
2 0 3 3 2 6 2 . 5 1 2 2 . 0 4 1 2 5 . 9 1 7 4 7 . 1 9 3 
2 0 4 3 2 7 2 . 5 8 2 1 . 3 4 8 2 5 . 9 9 6 4 6 . 4 5 6 
2 0 5 3 2 8 4 . 4 4 2 - 1 . 0 9 1 2 6 . 0 7 6 3 7 . 8 0 2 
2 0 6 3 2 9 4 . 2 6 3 - 0 . 7 6 5 2 6 . 1 5 5 3 8 . 9 8 7 

1 9 4 3 1 8 2 . 4 1 1 - 1 . 2 2 7 2 5 . 2 8 1 4 2 . 7 3 0 
1 9 5 3 1 9 2 . 5 8 7 - 1 . 1 3 6 2 5 . 3 6 0 4 2 . 4 5 4 
1 9 6 3 2 0 2 . 7 7 0 - 1 . 9 7 3 2 5 . 4 4 0 4 0 . 9 2 0 
1 9 7 3 2 1 2 . 1 6 4 0 . 2 5 2 2 5 . 5 1 9 4 5 . 5 9 1 
1 9 8 3 2 2 2 . 1 8 7 0 . 3 8 1 2 5 . 5 9 9 4 5 . 8 0 8 

1 9 9 3 2 3 2 . 2 1 3 1 . 1 2 4 2 5 . 6 7 8 4 6 . 6 5 6 
2 0 0 3 2 4 2 . 2 4 5 0 . 9 6 8 2 5 . 7 5 8 4 6 . 5 5 5 
2 0 1 3 2 5 2 . 2 8 4 1 . 4 6 4 2 5 . 8 3 7 4 7 . 0 9 4 
2 0 2 3 2 6 2 . 3 3 3 1 . 0 3 4 2 5 . 9 1 7 4 6 . 6 7 0 
2 0 3 3 2 7 2 . 3 9 1 1 . 2 7 7 2 5 . 9 9 6 4 6 . 9 0 6 

2 0 4 3 2 8 2 . 4 6 0 0 . 5 8 5 2 6 . 0 7 6 4 6 . 1 1 2 
2 0 5 3 2 9 4 . 3 2 1 - 1 . 8 5 5 2 6 . 1 5 5 3 7 . 1 5 8 
2 0 6 3 3 0 4 . 1 4 1 - 1 . 5 2 9 2 6 . 2 3 4 3 8 . 3 7 1 
2 0 7 3 3 1 3 . 9 8 2 - 0 . 1 1 9 2 6 . 3 1 4 4 1 . 0 4 8 
2 0 8 3 3 2 3 . 8 4 3 - 0 . 7 1 4 2 6 . 3 9 4 4 0 . 7 8 1 

4.22 



MASS D E F - E DELTA E A - Z E R O A - P A R 

1 2 5 

1 2 5 

1 2 5 

126 

126 

126 

1 9 6 3 2 1 2 . 8 5 0 - 9 . 0 1 8 2 5 . 5 1 9 2 9 . 3 5 1 
1 9 7 3 2 2 2 . 2 4 4 - 6 . 7 9 3 2 5 . 5 9 9 3 5 . 5 0 2 
1 9 8 3 2 3 2 . 2 6 7 - 6 . 6 6 4 2 5 . 6 7 8 3 5 . 7 4 8 
1 9 9 3 2 4 2 . 2 9 3 - 5 . 9 2 1 2 5 . 7 5 8 3 7 . 0 0 4 
2 0 0 3 2 5 2 . 3 2 5 - 6 . 0 7 7 2 5 . 8 3 7 3 6 . 7 5 0 

2 0 1 3 2 6 2 . 3 6 4 - 5 . 5 8 1 2 5 . 9 1 7 3 7 . 5 4 6 
2 0 2 3 2 7 2 . 4 1 3 - 6 . 0 1 1 2 5 . 9 9 6 3 6 . 7 8 0 
2 0 3 3 2 8 2 . 4 7 1 - 5 . 7 6 7 2 6 . 0 7 6 3 7 . 0 9 6 
2 0 4 3 2 9 2 . 5 4 0 - 6 . 4 6 0 2 6 . 1 5 5 3 5 . 7 9 0 
2 0 5 3 3 0 4 . 4 0 1 - 8 . 9 0 0 2 6 . 2 3 4 2 4 . 6 1 5 

2 0 6 3 3 1 4 . 2 2 1 - 8 . 5 7 4 2 6 . 3 1 4 2 5 . 9 7 9 
2 0 7 3 3 2 4 . 0 6 2 - 7 . 1 6 4 2 6 . 3 9 4 2 9 . 2 9 2 
2 0 8 3 3 3 3 . 9 2 3 - 7 . 1 3 2 2 6 . 4 7 3 2 9 . 9 5 4 
2 0 9 3 3 4 3 . 8 0 7 - 5 . 9 7 5 2 6 . 5 5 3 3 2 . 5 8 3 
2 1 0 3 3 5 3 . 7 1 3 - 6 . 2 1 9 2 6 . 6 3 2 3 2 . 5 8 7 

1 9 8 3 2 4 2 . 3 2 5 - 3 . 9 0 6 2 5 . 7 5 8 4 0 . 0 7 1 
1 9 9 3 2 5 2 . 3 5 1 - 3 . 1 6 3 2 5 . 8 3 7 4 1 . 2 0 7 
2 0 0 3 2 6 2 . 3 8 3 - 3 . 3 1 9 2 5 . 9 1 7 4 1 . 0 0 3 
2 0 1 3 2 7 2 . 4 2 3 - 2 . 8 2 3 2 5 . 9 9 6 4 1 . 7 2 3 
2 0 2 3 2 8 2 . 4 7 1 - 3 . 2 5 3 2 6 . 0 7 6 4 1 . 0 6 4 

2 0 3 3 2 9 2 . 5 2 9 - 3 . 0 1 0 2 6 . 1 5 5 4 1 . 3 5 8 
2 0 4 3 3 0 2 . 5 9 9 - 3 . 7 0 2 2 6 . 2 3 4 4 0 . 2 0 9 
2 0 5 3 3 1 4 . 4 5 9 - 6 . 1 4 3 2 6 . 3 1 4 2 9 . 6 0 7 
2 0 6 3 3 2 4 . 2 7 9 - 5 . 8 1 7 2 6 . 3 9 4 3 0 . 9 4 6 
2 0 7 3 3 3 4 . 1 2 0 - 4 . 4 0 7 2 6 . 4 7 3 3 4 . 1 0 7 

2 0 8 3 3 4 3 . 9 8 1 - 4 . 3 7 5 2 6 . 5 5 3 3 4 . 7 6 1 
2 0 9 3 3 5 3 . 8 6 5 - 3 . 2 1 8 2 6 . 6 3 2 3 7 . 2 2 2 
2 1 0 3 3 6 3 . 7 7 1 - 3 . 4 6 2 2 6 . 7 1 2 3 7 . 2 6 1 
2 1 1 3 3 7 3 . 6 9 9 - 2 . 5 6 2 2 6 . 7 9 1 3 9 . 0 8 2 
2 1 2 3 3 8 3 . 6 4 8 - 3 . 0 6 2 2 6 . 8 7 1 3 8 . 5 7 0 

4.23 


