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to the Hartree-Fock equations. The auto-ionization probabilities are
determined with the help of analytical radial orbitals. Existing experimental
and calculated values from other authors are reviewed in detail, and a
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1. INTRODUCTION

Calculations of the atomic characteristics of highly-ionized ions of
argon and its neighbouring elements chlorine and potassium are of great
interest for research into the dynamics ‘of impurity ions in the thermonuclear
plasma in tokamaks. An "argon programme"” [1l, 2] was carried out on the
T-10 machine; the programme was based on spectroscopic research into transfer
processes in the plasma undergone by ions formed when argon atoms are admitted
into the peripheral part of the column. Observing the dynamics of the
potassium and chlerine ions formed when KCl pellets are injected into the
plasma column is slso a promising research method. 1In all cases, the atoms of
argon, chlorine and potassium ionize down to the state of He-like ions, the
resonance lines and satellites of which form the basis for observing their

dynamics in the plasma.

The quantity of calculated and experimental data available on the excited
configurations of these ions is comparatively small. Also, when numerical
data are given, they must, in accordance with IAEA recommendations, be
accompanied by an estimated value for the accuracy of calculation. It is
therefore very important to compare the calculations one is making with other
theoretical and experimental data, and this review devcotes substantial

attention to these matters.

The purpose of this work is to determine the wavelengths and the
probabilities of radiative transitions and auto-ionization decay of the states
of chlorine, argon and potassium forming dielectron satellites of the
resonance lines of H-, He- and Li-like ions. The original results are given
alongside a review of existing calculated and experimental data, with which
they are compared; it is thus possible to assess the accuracy of the

numerical values obtained.

Below the states of two-, three- and four-electron ions of chlorine,

argon and potassium with a vacancy in the K-shell are examined, and the

wavelengths and procbabilities of transition of an electron from the 2p- to the
1s-shell calculated. The characteristics of the electron transitions between
discrete levels are calculated in a one-configuration approximation with
relativistic corrections and numerical solutions to the Hartree-Fock equations
(HFC). The auto-ionization probabilities are determined using analytical
radial orbitals for electrons in a discrete spectrum, and Coulomb orbitals

with an effective nuclear charge for an electron in a continuum. The results



obtained were compared with existing data found by the 1/z perturbation theory
method [3-5) and in a Hartree-Fock approximation with relativistic corrections
in simplified form [6]) (simplified when compared with HFC and the experimental
data of Ref. [7]).

It should be noted that these states of chlorine, argon and potassium
ions have been little studied, either experimentally or theoretically. They
have been most fully studied using the l/z-parameter perturbation method
[3-5]. The characteristics of some transitions in Ar XVI were calculated
using a Hartree-Fock approximation with relativistic corrections and are given
in Ref.[6). Experimental research has largely been devoted to the decay of
the singly excited states of He-like ions [8]. Experimental values for the
wavelengths of the transitions between several multiplets in Ar XV and Ar XVI
and of the 1$2p1P1 and 3P1 - 1s? 1S° transitions are published in Ref.[7].

We examined the following configurations: lsz, 1s2p, 252, 2s2p, 2p2; 15221,
1s?31, 1s®41, 1s21®, 1s2lnl' (n = 2, 3, 4; 1' =0, 1, 2, 3); 1s21%, 1s®2sn1
and 1s2s2pnl (n =2, 3, 4; 1 =0, 1, 2, 3).

Section 2 describes the method used to calculate the energy spectra and
electron transition probabilities; these are compared with existing
theoretical and experimental data in Section 3. The numerical data needed to
determine the intensities of the dielectron satellite lines are given in
Annexes 1-4. These give the wavelengths and probabilities for electric dipole

and some magnetic quadrupole transitions, and also auto-ionization

probabilities summed for all decay paths (Annexes 1-3) or for the ground
configuration states alone (Annex 4). The following notations are used in
the Annexes: A\ = wavelength, Z; A = radiative transition probability, s
I' = auto-ionization probability, s_l; and SLJ = (2s + 1)L(2g + 1). For the

transition probabilities, the symbol a, bc + d signifies a, bc‘lodclols.



2. METHOD OF CALCULATING ENERGY SPECTRA AND ELECTRON TRANSITION PROBABILITIES

The energy spectrum of the ion was calculated using a one-configuration
intermediate-coupling approximation with relativistic corrections [9). An
operator for the kinetic energy of the electron was used as the zero-order
approximation along with an operator for the energy of electrostatic interaction
of the electron with the nucleus and with other electrons (in the atomic system

of units)

Ho =ZF’,’/2 —’Zz/ri +Z1/rij : | - (L

i 3 i>]

For atoms with a nuclear charge z < 30 the relativistic effects are
comparatively small. They can be allowed for in the form of corrections
relating to non-relativistic wave functions within a Breit operator. We used
the following operators to take into account all relativistic terms of order
o’ (a = e’/ = 1/137): a relativistic correction determined by the

dependence of the electron's mass on velocity
az -
H, =—— P-‘; (2)
, BZ

a correction for the lag in the magnetic field due to the electron, the

so-called orbit-orbit interaction;

@'l [ o = (Tilri PR
Hy == — 9 — { (BB + —H=E 0 (3)
Q L. r?.
|>j I U

Ty = =
2,15 )sr). (4)

. .a 2 o5 - 1 & =
H"—({'3“i""i)"2’§“ij""i)*
]

2\ 0 i>j™
2 - o — 20’® 1T o (5)
i>j i

The spin-orbital interaction within an open cghell is calculated using a

simplified "spin-orbit" operator (the final term in equation (5)) with the



addition of terms for the two-electron spin-orbital interaction operator which
are reduced to single-electron terms. The spin-orbit interaction between open
shells is not taken into account, but the interaction between open and full

shells is determined in full using operator (5).

The program from Ref.[10] is used to find numerical solutions for the
Hartree-Fock equations, and the energy spectra are calculated using the
program from Ref.[1ll). Once the energy matrix has been diagonalized, the
eigenvectors obtained characterize the intermediate-coupling energy levels,

and the wave function of the yJ state is then written in the form

179)=D alre;L;8) 1 7e;L;8). 7
i

where Yy indicates the configuration and a(YuiLiSi) are coefficients of a

polynomial function.

In Ref.[12], using multiply charged ions of chromium as an example, it
is demonstrated that the analytical radial orbitals of Ref.[1l3] can be used to
determine auto-ionization probabilities. The accuracy of the auto-ionization
probability value is almost as good as can be obtained using numerical
solutions for the Hartree-Fock equations, which take a great deal of computer
time to find for an electron in a continuous spectrum. To save computing
time, analytical radial orbitals of the form given in Ref.[13] are used tb
define the auto-ionization characteristics:

max(2,n-1). Y
P(nllr)'A,.,Iv Z . ci'"rm.i"_“’i'")e-‘:i " C?I=1, (8)
1=1 .
the parameters a?l and C?l forn - 1 =1 being determined from the
minimum non-relativistic energy, and for n - 1 > 1 from the conditions of
orthogonality of the single-electron wave functions. Here the energy spectrum
and eigenvectors of the wave functions in intermediate coupling were found
using the program from Ref.[1l4], which supplies the programs from Refs.[15]

and [16) with radial integral values.

The auto-ionization probability of the level T'(RJ), s_l, was

calculated using the formula

> (BdlaLS) x
aLSa'L'S,i.j

2

[(pJ) = 2,596-10"7 D
!

(%)

x (aLSI/r;la’L'S'elLS))



Coulomb functions with an effective nuclear charge were used as radial wave
functions for an electron in a continuous spectrum. The value of the
effective charge was taken to be the difference between the charge of the

ion's nucleus and the number of electrons remaining after auto-ionization.

The radiative transition probabilities were determined using a
transition operator of "length" form, since in the case of electron transition
from the 2p- to the ls-shell the oscillator strengths obtained using operators
in the "length"” and "“velocity" forms are the same to twd significant figures,
i.e. the oscillator strengths are weakly dependent on the calibration of the

electromagnetic field potential {[8}.

In determining the intensities of the spectral lines of states occupied

through dielectron recombination, the following coefficients are needed:
qQ(BJ - B'J') = A(BJ - B'J")K(BJ) (10)

where

21‘(3.1—::)

K(BJd) = ———2 :
(8 Z A(Bd - ") + ) T(BI ~ o) (11)
g’y . a :

Here A(BJ - B'J') is the probability of radiative transition from a higher

state BJ to a lower one B'J'; JA(BJ - B"J") is the total probability of
B"J"
radiative decay from state BJ to all possible lower states B"J"; II(BJ - a')

is the total auto-ionization probability summed for all possible auto-ionization
paths, and EF(BJ - @) is the probability summed for all ground configuration
states formed after auto-ionization. For two- and three-electron ions, the sums
of the auto-ionization probabilities in the numerator and denominator are the
same, but they differ for four-electron ions because, after auto-ionization, ions
are formed in states 15225281/2 or 1522p2P1/2, /2" Annex 4 gives the

values for the sums ZF(&J ~ a) needed to determine the coefficients K(BJ) or

q(BJ - B'J'").



3. DISCUSSION OF RESULTS

3.1. Electron transition wavelengths

A criterion for the accuracy of theoretically determined wavelengths can
be how far they agree with experimental data. Reference [7] gives wavelengths
for the following electric dipole transitions in Ar XV1 and Ar XVII ions:

2 1 4 2 2 2 2 2 2
So, 1s2s2p P3 -1ls 2s Sl/z and 1s2p P -1s 2p P,

1 3
1s2p Pl, P1 -1s /2 n
equal to 3.9501, 3.9697, 4.0167 and 3.998 - 3.981 A, respectively. We obtain
calculated wavelengths for these transitions of 3.9483, 3.9695, 4.0142 and

]
3.9928 - 3.9803 A. We can conclude from comparing these values that the

accuracy of the calculated wavelengths AA/A = 5 x 107%,

In Ref.[7], the
wavelengths of the following transitions between states of configurations:
1s2p -lsz, 1s2s2p —15223. and 152p2 -1322p are calculated in a Hartree-Fock
approximation with relativistic corrections, as in Ref.[6). A comparison of
these results with our own shows very good agreement; there are a few

differences, but only in the third decimal place.

In Table 1, the wavelengths for chlorine, argon, potassium and chromium
which we calculated using numerical solutions td the Hartree-Fock equations
with relativistic corrections are compared with those which were determined in
Ref.[7], and also with those obtained by the 1/z perturbation theory method
(ET) [3]. The wavelengtﬁs for the transitions in argon and chromium ions are
also compared with those obtained using analytical radial orbitals (Eq. (8)).
From Table 1 we can see that the wavelengths calculated using the three methods
are in good agreement with each other, with differences only in the fourth
significant digit. The systematic displacement by 0.03% towards the low side
in the wavelengths obtained using analytical radial orbitals, as compared with
those determined using numerical solutions to the Hartree-Fock equations in
Ref.[12], was successfully eliminated by accurately taking the single-electron

contact interaction operator (the first term in formula (4)) into account.

A detailed comparison of the wavelengths we obtained for other transitions
and degrees of ionization with those calculated using perturbation theory is
given in Table 2, from which we can conclude that all the calculated data for
two- and three-electron ions, and also for the transition 152522p LsJ-1s%2s° 1So,
are in good agreement with each other and almost achieve the spectroscopic

accuracy of AA/A ~ 1 xllo_‘ needed for thermonuclear plasma diagnostics.

The situation is somewhat different where the wavelengths of the

transition 15252p2 LSJ—ls’ZsZp L'S'J' is concerned. For comparison,

10



Table 1

Comparison of wavelengths A (&) of transitions
1s2s(L,S,)2pLSJ - 1s22s2S,,, in ions
of chlorine, argon, potassium and chromium

_axw A XV] X xvII Cr XXII

L3, LSJ
wre Her 1ol | wec | we 01 ey 130 | a0 [ wrc [Ev [3) | wrc  {ev 13} | amo
'8 '51/2 44848 44842 309818 39826 39827 39843 I.6596 36605 21977 21872 2,198}
'8 'Pyj3 - 44853 44087 236062 39068 39677 39671 25464 5476 21896 2898  2.1899
: ‘Pyg  AB240 45227 40163 4.0152 40174 35802 35804 22121 22114 22126
'8 Py, 44823 44822 39783 29808 23,9800 23,9817 35451 35468 21948 2,194B 21953
'S P52 AABA3 4.4BE0 29640 2.0857 39660 239661 36573 35584 21888 2,1809 21892
‘Pyq 45223 45218 40148 40141 40157 36876 35872 22106 22103 2.2111

Notes: HFC values obtained using numerical solutions to the Hartree-Fock
equations with relativistic corrections; ET using the 1/z perturbation
theory method; ARO using analytical radial orbitals (equation (8)).

wavelengths of transitions from ISZS(LISI)sz *p. to 152252p LSJ' were

J
selected and placed in Table 3, from which we can see that the wavelengths we
calculated and those given in Ref.[5) differ significantly meore for several

transitions than in the case of the two- and three-electron ions. For some of

the wavelengths, the differences are seen in the third decimal place. These
differences are not due to the differing orders of composition of the electron
moments used by us and in Ref.[5], since when intermediate coupling is used the
wavelengths do not depend on the initial electron moment coupling order.
Calculations were made for the Ar XV ion using analytical radial orbitals

(Eq. (8)), both for sequential coupling of the moments 1s25(LxSx)2pz(Lzsz)LSJ
and for the primary order of composition of moments of electrons having
identical principal quantum numbers 15(252p2(L181)L282)LSJ. which is the

more natural case for multiply charged ions. The wavelength values obtained

were identical and are also given in Table 3.

The 15252p2 configuration is a clear example of a very pronounced mixing
of terms when the electron moments are coupled sequentially. Table 4 gives the
coefficients of the polynomial wave functions for the 3PJ-level terms with
the greatest degrees of mixing. Here the problem arises of identifying the
level correctly. However, such ambiguities do not occur when the moments of
the 2s- and 2p2—e1ectrons are coupled first, as can be seen from the eocefficients
of the polynomial functions shown in Table 4. This bears witness to the
constant increase in hydrogen degeneracy as higher degrees of ionization are

reached.

11



Table 2

Comparison of wavelengths A (&) of transitions
in chlorine, argon and potassium ions

Ar Q K
Transition .‘
A (s -35) A A[8-5] A LN Y

1 2 3 4 3 6 ?

217 'S - 1s2p'P, 38100  3.8110 4,2786 4,2787 3.41566 34158
'p, . 37913 3,7924 4,2559  4,25M 3.3985 33098

22p'P, = 1% 'S, 3,7614  3,7544 4,2092 4,2128 3.3641 3.3687
’s, 3.7290 3.7313 4,1827 4,1866 3.34560 3.3469

VPy- . 'S5, - ' 3,7648 © 3,7654 42245 4,2252 3.3760 3,3766

‘P, - ’s, 3,632 3,7639 4,2229 4,2237  3,3745 3,3761

‘P, - 's, 3.7598  3.7803 4,2192 4,2201 . 3,3708 33714

'p, - 'S, . 37861  3.787§ 4,2489 4.2616 3.3939 3,383
1322 'S, — 18’ 2p P, 4,0879  4,0681 45869 4,5866 3.6329 3.8332
‘P, 40721 4,0723 4,5801 45897 3.6372 3.8375

12p(' P)3s’ Py = 16° 8578, 39639 23,9536 44514 4,4497 36368 3,5355
. Py - 3.9535  3,9541 44510 4,4504 3.8356  3,5360
152p(*P)3s’ P, , = 11*8s7S 38708 | 23,9648 . 4,4706 4,4626 3.6605 3.5457
L) SO 3,0672  3.8613 4,4872 4,4501 3,6469 3.6422

‘P, - ‘ 39787  3.9783 4,4802 4.4786 3.5674 . 35571

‘P, - 39772 38773 4,4786 44777 3.5660 3,5581
1s2pU'P)3F S, , - 15°3p7P,, 30458 23,8461 4.4467 4,4411 3.6321 3,5202
L3 9N 39510 23,8473 4,4478 4,4422 3.6333 3.6304

Py - i 3.9543  3.8544 44618 4,4509 3.6381 3.6364

Poa— 'Ry, 39538 23,9540 4,4513 4,4504 3.6387 3.5359

'D,,- = P, 39555  3.9543 4,4534 4,4508 35371 . 3,6362

D,y - P, . 3.9564  3,9553 4,4543 4,4518 3.53719 35372

1s2p('P)3d *P, , - 1s84'D, , ° 3.9472  3.9455 4,4434 4,4401 3.5302 3,5289
w,, - 38517 .3.9520 44488 44479 3.5240 3,5343
1s2p('P)3d *P, , — 1584 D, , 3.9467  3.9449 4,4429 44395 35297 35283
i 39484  3,9483 4,4450 44437 35310 . 3.5310

'D,, - 'D,, 39517  3.9519 4,4488 4.4479 3,5340 3.5343

'F,, - ‘39487  3.,9487 4,4453 4,4441 3.5314 3.5314

¥y, - 38497  3.9498 4,4463 4.4452 35323 1 3.5325
132:%2p ' P, - 157282 'S, 40092  4,0096 4,5162 4,5167 3,5828 36831
P, - 4,0298  4,0292 45401 - 4,5395 3.6008 3.6001

3.2. Radiative transition probabilities

In Table 5, the probabilities of the electric dipole transitions
152p2 LSJ-lszzp L'S'J' and 1s2s2p LSJ—lszzszsl/z. calculated using an
operator of "length" form, are compared with existing theoretical data. 1In
Ref.[6]), the calculations were made in a Hartree-Fock approximation with
simplified relativistic corrections, and in Ref.[3] using the 1/z ET method.
For strong transitions with probabilities of the order of 10°°- 10** s—l,
there is very good agreement between all three sources. Agreement is poorer

where probabilities are of the order of 10*- 10** s—l; there are differences

12



Table 3

Comparison of wavelengths (&) for tranmsition
1s2s(L,;S,)2p? 2P5 to 1s22s2pLSJ’

a xIv Ar XV K XvVI

L,s, 'PJ—LSJ‘
B (sl (s
ts 'p,-"'P, 45722 45692 4,05566 4,0543 40542 36234 16216
VP, =R, 45280 4.5280 4.,0194 40194 40171 35916 3.5917
P, -'P, 45260 45251 40174 40164 40150 35896 23,5886
'p,='P, 45714 45675 4,0558 4,0524 40532 36226 3.6197
RIS 45272 45263 40186 4,0176 4,0161 35908 25897
p,-’P, 45299 45289 4,0213 4,0203 40188 3,5935 15925
'p,—~'P, 45674 45652 40518 . 4,0502 4,489 36185 36173
'p,-’P, 45233 4,5240 4,0146 4,0153 4,0119 35867 35875
'p, =P, 45259 45267 4.0172 4,080 4,0145 35895 235903
’s *p,~'P, 45407 45407 4,0302 4,0304 4,0296 36013 3,6013
'p, - P, 44967 4,5000 39934 39959 \ 39930 3,5698 365717
*P, —*P, 44935 44969 39901 - 39927 39891 35663 3.5684
'p,~'P, 45383 4:5388 40280 4,0283 40269 35989 3.5990
p, =P, 44947 44981 39913 39939 39903 35675 3.5695
P, -tP, 44973 45007 23,9939 1.9965 39929 35702 23,5723
’p, =P, 45652 4,5370 4,0254 4,0265 4,0245 35963 35972
’p,~’P, 44922 4,4963 39887 39921 23,9880 35649 3,5972
‘p,-'P, 44948 44989 39914 39947 39906 35677 35705

Table 4

Coefficients of polynomial wave functions
1s2s(L,S,)2p2(3P) 3P,
and 1s(2s2p2(3P)L,S,)?P;y

('S)2p’('?)' Pl (ls)zp!(l l:)l r‘ (' B)zpl(l r). ’,

(L,s,)2p(L,S, LS -
a Ar X Q Ar X a Ar X

*s) (*p) 'p 0.63 0,81 0,50 0.86 0.86. 066 . -065 -0,6% 0,84
¢Sy (P P 0.58 0.57 0.57 0.66 0.87 0.57 0.88 0,87 0.85
¢s) (‘D) D -0,61 -0.61 -0.64 -0,88 ~0,61 0,49 ~0,04 —~0.,08 ~0,08
('s) (‘D) ‘D . - - - ~0.06 -~0,07 ~-0,09 -0,32 -0,37 ~0.41
1(22p*(L,§, )L, 5,)L8 (262p*CP)'P) P, (2s2p*(*P)*P) P, 23 (*P)'P)R,
P (‘n) P 0.91 0.93 0.89 0.04 -0,12 —0.14
(*P) (*P) 'p 0,05 0.07 0,06 0.06 0.90 0.62
(' D) (*D) 'D - - 20,09 -0,09 -0.41 -0.36
('D) (D) 'p —-0,04 -0.05 ~0.45 ~0,64 -0,08 ~0.08
('s) {*s) 'S —0.42 -0,36 - - - -

13



Table S

Comparison of radiative decay probabilities A (10® s-1)
of states 1s2p?LSJ and 1s2s2pLSJ in the argon ion

Transition . A A (6] A[3)
1a2p? 4py, — 1872 *Pyy 7,54+3 - 8.16+3
Py - "Pya  326+3 - 383+3

‘P - P, 34941 - 1,01 41

‘P - P,y 18842 - 1.01+2

P, - P, 594+3 - 3.90+3

Py, Py . 14446 1,48+ 6 1,40 +6

Py = Py, 1.05+5 95444 1,00+ 5

Py - ’Pq, 391+68 460+5 447+5

P - Py, 12046 1,19+6 1,12+6

*D,, - © 'y, 532+5  351+3 519+6

’D,,, - 'P,,, 8,85+ 2 5,29+5 4,95+ 2

'D,, - P,y 62145 633+5 6.04+5

*Sip - *Pop 517+5 445+ S 400+5

'S, p — P, 5B6+4  B863+4 8.66+4

132:2p ‘Pyy - I72°S,, 3.89+3 - 4,32 +3
. ‘Pyp- 1.36+3 - 1.56+3
L('S)2p P,y 10446  105+6 1,01+6
Py - 899+5 B888+5 8,70+5

LB2(S)2p P, 4,57+ 4 6,29+4 . 4,18+4
Pip " 1,83+5  230+5 186+5

of up to 50%, and the weaker transitions differ even more. The probaﬁility
values for the transitions 152p2 %p and °D élszzsz in Ref.{6] would
3/2 s/2 3/2

appear to be misprints.

Table 6 compares the probabilities of a large number of transitions in
chlorine, argon and potassium ions, calculated both by us and according to
perturbation theory in Refs.[3-5]. The transition probabilities in
two-electron ions obtained using each of the two methods are in very good
agreement; the probabilities of a 2p-electron making the transition to a
1s-vacancy and for the configurations 1ls2s2p, 1ls2p3s, 1ls2p3p and 1ls2p3d are
also in good agreement. We found that the probability of the transition
152p(3P)352P1/2—15235281/2
than was found in Ref.{4). For Cl XV, it differed by two orders of magnitude

was more strongly dependent on the nuclear charge

from the probability given in Ref.[4); for the Cr XII ion [12],
however, the probability we found for this transition (1.54 x 10*? s_l) was

in fact of the same order of magnitude as in Ref.[4] (6.04 x 10*® s7Y).

We have taken the transition probabilities in Be-like ions from Ref.[5] for

comparison. It should be noted that the probabilities of 152522p LSJ

14



Table 6

Comparison of radiative transition probabilities A (102 s7?%)
in chlorine, argon and potassium ions
o] Ar X
Transition " -
A A [3-s) A A [3-5) A A [3-5)
1 2 3 4 5 6 C7

I 'S, - Is2p 'P, 189+0 186+0 230+0 225+0 285+0  268+0
'y, 1431 1,85-1 241-1 244-1 648-2  394-)
22p P, ~ 1s2s 's, B.O6+0  512+0 637+0  644+1  7.83+0  8.01+0
'S, 192-2 216-2 336-2 373-2 504-2 B24-2
P, - 'S, 183-2 209-2 321-2 362-2 640-2 6.06-2
P, - I 5.02+0 6.02+0 63440 633+0 1900+0  789+0
P, - 'S, BO1+0 LONO+O0 63140 63040 788+0 7184+0
'P, - 'S, £.04+0 60410 637+0 63640 704+0 703+ 0
1a2s? 'Sy = 12p P s 145-1  1,3¢=1  182-1 1,72-1  183-1  218-1

'Pupe 233-1  218-1  284-1  269-1 377-1  327-1

152p*P)3s PPy = 1s'0s 'S 9.00+0 377+0 1,13+0 71440 1,41 +1 1.01 +1

Popy = 'S 883+0 6.950+0 1,11 41 8,70+0 1,38 + 1 1,06 +1
1s2pCp)3s 'Pyy ~ 'Sih 198-2 13540 . &16—-2 17340 1,10-1  2,19+0
Pop = 'S 133-% 671~1 1.73-1  600-1 243~1 580~
Py - *Sip 205-2 2,05~-2 3:6-2 368-2 617-2 805-2
‘Pop - 'S 794-2 630-2 1,34-1  132-1  226-1 19811

152p('P)3p *S,), = 1s™3p Py 11740 13840 1,33+40  1,62+40 14340 18540
"Pp 63540 47340  BIBYO0 61440  104¢1 78840

J I P, 730+0 66340 063+0  BEI+0 L2+l 11141

P,y . 78240 17240 8.95+0 9,74+ 0 1,26 +1 1,21+
Dy Pap 780+0 60640 090440 B888+0 1.25 +1 112 41
D,y = Py, B3¢0 L0440 10041 00540 LIM4T 11841

152p(' )34 PP, = 18734 "D, 8.6910 8.15+0 S 109+1 1.04+41  137+1 13041

1s2p('P)3d *Dyy, - 15734 'Dypy 8.30+0 197+0 106+1 | 1.01+41 1,31 +1 1.2+

Py~ D, 7.54+0 7.39+0 1,00+1 04140 128 +1 1,18 + 1
'r,,,_. 'u,,, 6598 + 0 6559+0 7,20+ 0 680+0  BBI+0 | B8,32+0
"D, = D, 72640 7.104 0 8.01+0 8.77+0 1.0 + § 1.06 + 1
Fop - 13440  1,2540 18B+0 17740  263+0 24840
oy - ' 75140 1.06+0  H.43+0 8.56+0 118 +1 L1241
15282p ‘P, ~ 13728 'S, 80340 £37+0 " 102+1 _ B16+0 1,20 +1 1.03+1

’P, - 785 ~2 6,48 -2 1,371 1,141 2,29 -1 1.93 -1

to 1s’2s? 1So transitions which we calculated are in good agreement with
those calculated using perturbation theory [5). Table 7 gives a comparison of
the probabilities of electric dipole transitions 15252p2 LSJ-lSzZSZP L*S'J'.
The probabilities of a number of transitions differ substantially from those

obtained using perturbation theory [5). These discrepancies are systematically

15



Table 7

Comparison of probabilities (10'? s7!) of transitions
1s2s(L,S,)2p2(?P) *P;-1s2252pLSJ"

. €1 XIV Ar XV K XvI
19 b i .
Wre  |ET [8] HFC £y 18] ARO wre | E1T I8 | aro

('s) *P,-'P,  319-5 789-5 952-5 102-4 379-4 227-4 125-4 _635-5
', =P, 11241 81740 14241 11741 14641 . 179+1 14641  178+1
P, -'P,  615+0 B69-1 797+0 BO5-1 B39+0 101+l E68-1 98640
v, -, 1874 1,06-3 456-4 248-3 134—4 BS5SI-4 508-3 397-4
P,-"'P, 157-1 3.94+0 8.34 ~ 1 5,20+ 0 6.94 -1 9,79 - 1 6.70+0 1,63+0
P, -'P, 25840 33140 303+0 395+0 293+0 35040 459+0  438+0
P, ~'P,  780-3 753-3 147-2 145-2 257-2 27M-2 ,272-2 325-2
%P, =P,  323-1 116+0 502-1 1.39+0 6I1—-1 652-1 16240 3741
P, =P, 90540 79540 11741  102+1  122+1  147+1  129+1 14241
’S) *P,-'P,  931-2 644=2 156-1 953-2 156-1. 253-1 160-1 2591
P =P,  183-1 25540 16040 33240 15B+0 14440 . 42940  1.63+0
_'P, =P,  166-2 374-1 144-2 399-1 B594-2 671-2 409-1 763-2
'p,~'P,  381-2 AJI-2 697-2 147-2 363-2 B83-2 113-1 B17-2
'P,—P,  404-2 2321 323-2 232-1 451-3 209-2 220-1  204-2
("S) *P, =", 176=1 19740 12040 278+0 22240 18240 38440 20040
"P,~'P,  399-1 727-1 664=1 11440 BI0-1 10340 1.65+0 794~ 1
‘P,-'P,  732-2 311-1 183-2 341-1 106-1 BI1-2 3IB8-1 106-1
‘P, =P,  346-1 11940 387-1 1,34+0 E52-1 441—1 150+0  586—1

conserved over the isoelectronic sequence in the transition from Cl XIV tb

X XVI and in some cases reach an order of magnitude. To verify that our
calculations were correct we obtained the probabilities of the same transitions
in Ar XV and K XVI ions using analytical radial orbitals. We also used

the two electron moment coupling schemes, both 1525(L181)2p2(Lzsz)LSJ

and ls(ZSsz(Lzsz)Llsl)LSJ. The transition probabilities calculated

with each of the two electron moment coupling schemes, as might be expected,
were identical, and therefore only one set is included in Table 7 (ARO). They

are close to the values obtained from the Hartree-Fock functions.

The probability of the magnetic quadrupole transition 152p’P2—lsz 1So
was calculated using analytical radial orbitals (Eq. (8)). The values obtained

were 1.97 x 10° s~* for Cl XVI, 3.18 x 10° s~ for Ar XVII and 4.97 x 10° s

for K XVIII. These are in good agreement with the values obtained using the
more accurate relativistic version of the random phase method with replacement

for Cl XVI and 3.16 x 10° s ' for Ar XVII, and
~1 [18) and

[(171: 1.96'x 10° s *
also with experimental measurements (2.7 t 0.3) x 10° s

(2.3 1) x 10° s [19]) for chlorine and argon, respectively.
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3.3. Auto-ionization probabilities

For practical applications, the total probability of auto-ionization
decay of the state under investigation is of great importance. Some doubly
excited states can decay with the emission of aﬁ electron having either of the
two possible values of the momentum &. In Be-like ions, states are encountered
which, when they decay, result in ions in states with various configurations,
for example 1s2522p-1522scp and 1522pcs, 152s2p2—15225cs. c¢d and 1s22pcp.

The auto-ionization probability values summed for all possible decay paths are
shown in the tables; they were calculated using the analytical radial orbitals
of Eq. (8), in accordance with the programs in Refs.{20, 21]. The Coulomb
functions of an electron in a continuous spectrum were orthogonalized to the
radial orbitals of the core using the Gram-Schmidt procedure. The calculations
showed that the contribution from the orthogonality of the continuous spectrum
function was insignificant for the multiply charged ions under investigation.
The probabilities were, however, highly dependent on the values of the
auto-ionization energy. When the energies were uncorrected for relativistic

2 1

effects, the auto-ionization probabilities of states of the form 2s s ,

(=]
1s2s? s . ISZS(SS)ZP ZP’ and so on vary severalfold.

/2 /2

A comparison is given in Table 8 of the auto-ionization probabilities
for states of the configurations 2121' and 1s21Z1' as obtained by us, as found
using the 1/z perturbation theory [3] and also as determined using numerical
solutions to the Hartree-Fock equations with the relativistic corrections from
Ref.[6]. Table 8 shows that, for most states with high auto-ionization
probabilities, the results are in good agreement; a similar conclusion is
reached in Ref.[22], where the auto-ionization probabilities for states of the
two-electron ion of titanium obtained using the perturbation theory and in a
Hartree-Fock-Pauli approximation are compared, and in Ref.[12], which gives a
detailed comparison of the auto-ionization characteristics of states of the
chromium ion determined using numerical solutions to the Hartree-Fock
equations, analytical radial orbitals and perturbation theory methods.

However, for some states, the auto-ionization probabilities calculated by us
and those given in Ref.[3] differ significantly; for example, for levels J = 0
the configuration 2p2 J=1/2 - 1s2p2. In Ref.[6], the auto-ionization
probabilities for some states of configurations 1ls2s2p and lszp2 are determined
using numerical solutions to the Hartree-Fock equations with relativistic
corrections. The probabilities taken from Ref.[6) are in six cases out of nine
closer to our values than to the ones from perturbation theory [3]1. The

greatest deviation is for level J = 1/2 of the configuration 152p2.
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Table 8

Comparison of auto-ionization decay probabilities (1012 g—1)
for levels of configurations 2121! and 1s2121! in ions
of chlorine, argon and potassium

Stat e a Ar LS
r o r i3] r rlsl | rlel r r [3]
290 1S, . 385+1 33841 35641  336+1 - ©37941 3341
252p 'P, 184+1  202+1 17941  2,01+1 - C 20741 201+1
'3, 15940 13540 15440 1,36+40 - 18540 13540
P, 164+0 14340 16240 1,46+0 - 21140 15040
~ P, 15840 1,3+0 16440 1,340 - 19440 135+0
2p 'S, . - 1,61+1 22340  143+1 23540 - 15441 24940
P, 281-1 926-2 316-1 1,18-1 - T 446-1 1,491
’p, 130+0 1,73+0 " 187+0  2,41+0 - 258+40. 23+0
D, 33241  356+1  325+1 ° 34941 - 31941 34141
152¢° 'Sy 11241 152+41  106+1 15141 - 19441 15141

1s2s('8)2p ’P,,, 18140 11140 1.67+0  1,26+0 1,28+0 - 198440 1,43+ 0
'Pypr 8.49-1 1,73-1 519-1 134-1 240-1 B625-1 9B3-2
152s(*S)2p 'P 6.85+0 1.10+1 7.62+0 1,08 + 1 8.22+0 7.25+0 1,07 +1
’P,,, 7.79+0 1,19 + 1 8,76 +0 1,20+ 1 7,23+0 8.65+0 120+

Py, 8853-4 290-3 185-3 397-3 -~ 226-3 6.31-3
. ‘P, 265~3 . 1,0-2 492-3 B08-3 - - 1235-3 1152
182p’ 'S, 17240 28140 62540 286540 20440 75540  280+0

’P,,, 1.61-1 1,14 -2 1.68 -1 1.61-2 1.66 -2 27121 2221 -2
*Pup 8.26-1 _1,03+0 11740 13340 1,00+ 0 1,40+ 0 1.68+0

‘P, 4B5-2 127-3 640-2 197-3 -, 933-2 3.01-3
P,y 176-2 1,0-2 237-2 180-2 - £ 328-2 241-2
‘P * 162-1  204-1  216-1 2521 - 319-1  412-1

'D,p 1,45 + 1 1,76 + 1 1,43 ¢1 1.73+1 1,16 +1 1,43+ 1 1,69 +1
’D,,, 153+1 18441 153+1 183+1 12641 154+ 1 182+ 1

Auto-ionization of the state 152p2 2P1/z in pure LS coupling is forbidden.
The non-zero auto-ionization probabilities are obtained through admixture of
the wave function of level 152p2 2P1/z' Hence the differences in the
auto-ionization probabilities for states zsl/2 and 2P1/z are due to the
different coefficients of the polynomial wave functions found by us and in
Refs.[3, 6], i.e. to small differences in allowing for the spin-orbital

interaction energy.

Table 9 gives a comparison of the auto-ionization probabilities for
states of configurations 1s2p3l determined using analytical radial orbitals and
calculated by the perturbation theory method [4]. Agreement between the
probabilities can be considered satisfactory, since the differences in most
cases do not exceed a factor of two. Greater divergences are observed only for

those auto-ionization transitions which are forbidden in pure LS coupling.
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Table 9

Comparison of auto-ionization decay probabilities (1012 g—1)
of configurations 1s2131! in three-electron ions
of chlorine, argon and potassium

* ’ Cl xv Ar XV K XVII

State

r | rila r r (&) r :" [4)

L2p’P)3s P, 15740 40840 17640  405+0 18440 40540
P 1.60+0 46540 1,78+40 47340 ' 188+0 4,79+ 0

‘Piy 126-2 271-3 207-2 376-3 249~2 6.03-3

‘Py, 326~2 1,85-2 B17-2 270-2 638-2 I64~2

Li2p('PYIp 'S, 2,95+0 13140 28140  1,31+40  289+0 1,364 0
S YA 356-2 196~6 386-2 -J4E-6 494~2 458-8

. Pyt 2,78~1 138+0 331-1 15140 439-1  163+0
'D,p 78040 44540 38940  440+0 49340 43640

- . "D, B,6340  490+0  3308+0 483+0 343+0  474+0
B2pCPY3p 'S, 7271-1 229-1  716-1  230-1 B56-1 231-1
: "Pip 203-3 175-3 1588-3 220-3 234-3 288-3
Pup 233-2  131-2  374-2 180-2 461-2 -

'D,,s 230+ 0 18140 24140  1,71+40 22540 '1,65+0

'D,,, 2,0040 31240 32840  318+¢0 32840  227+0

1s2p('P)3d  'P,, 681-2 3% -1 618-2 328-1 620-2  323-1
Pop 666-2 320-1 687-2 312-1 '606-2 204—1

'D,p 426-4 914-4 E5X~4 1.21-3 7.40-4 155 ~3

'D,p 324-2 852-2 513-2 131-2 666-2 946~2

"Fop 1,L34+0 20140 1,39 40 1,99+ 0 1,40+ 0 1,87 +0

*Fuy 13740 207+0 14440 20740 146+0  2,08+0

Table 10

Comparison of auto-ionization probabilities (1012 g7?)
for levels of configurations 1s2s22p and ls2s2p?
in ions of chlorine, argon and potassium

€1 X1V Ar XV K XVI

State
r ris) | r | orls r [ rtsl
132:72p P, 50540 70140 65040 7,06+0 67140  8.01+40
'P, PBO+0  1.52+1 12041  152+1  123+1 15241
1s(2529°(°P) *P) P, 22440 62440 2B440 63740 24440  653+0
’p, 33240 92440 82240 10241 52640  1,1241
’'p, IW/+0  BE5+0 71440 EBB+0 64740  7,1240
L (B2p°C°P)'P) P, 11841 15341 131+1  162+1 12641 15141
", 1,40+1 16141  1,1B+1  149+¢1  1,81+41  1,48+1
'P, 12741 20441 39141  2,14+1  1,3941  223+1
'P, 21540 B8.35+0 660+0 B.37+40 359+0 B.39+0
(B2 ('S)?S) 'S, 1,96+1 23841  203+1  237+1  183+1  2,37+1
'S, 87940  1,12+1  1,06+41  1,16+1 93240 1,18+
11(22P('D)'D) D, 15041  1,79+41  1,35+1  169+1  139+1  158+1
D, 1.06+1 ~ 203+¢1 14741  200+1  125+1  198+1
'D, 15941 20441  1,91+41  214+1 16741  213+1
'D, 24241 30341 33541 29341 24841 284+
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The auto-ionization probabilities for states with configurations
152522p. 15252p2 and 152p3 for Be-like ions were determined in Ref. (5]
using the 1/z perturbation theory method. Here, the energy used for an
electron in a continuum was (z - 2)2/4 for all ions with a nuclear charge z > 10.
Table 10 gives a comparison of the auto-ionization probabilities of states
182522p LSJ and 15252p2 LSJ calculated by us with those taken from Ref.[5]. As
can be seen from the numerical data in Table 10, the auto-ionization

probabilities given by the two methods are in excellent agreement for most

states, the differences remaining within 50%. The auto-ionization probability
values strongly on the quality of the radial wave functions, as they are
calculated in a zero-order approximation with respect to electrostatic
interelectron interaction (Eq. (9)). The differences in the auto-ionization
probabilities obtained (see Tables 9 and 10) are due to the use of different
radial orbitals. 1In the present work, we used variational analytical radial
orbitals which approximated well to the numerical solutions of the
Hartree-Fock equations, while in Ref.[5] hydrogen wave functions were used.
The intermediate coupling wave functions must be similar, since both methods
allow for relativistic corrections of order az (there may be differences

when thé small terms are taken into account). The good agreement between the
wavelengths and the radiative transition probabilities is a further indication
that this is so, particularly for the two- and three-electron ions. To
elucidate the reasons for the divergences observed, we need calculated datsa

obtained using other methods.

From the expression for the coefficient q(BJ - B'J') (Eq.(10)) it follows
that the accuracy of the auto-ionization probability plays an important role
in determining emission spectra. The probabilities of radiative and
auto-ionization transitions for the strong lines in the cases considered are of

approximately the same order, and the coefficient K(BJ) differs from unity.
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CONCLUSIONS

Analysis of the results obtained leads to the following conclusions:
The wavelengths of the electron transitions when a vacancy in the
ls-shell of multiply charged argon, chlorine aﬁd potassium ions is
filled can be determined to an accuracy of AA/A ~ 10" even using

a one-~configuration Hartree-Fock approximation with relativistic
corrections of order o”. This degree of accuracy is adequate for

the needs of spectroscopic diagnosis of multiply-charged impurity ions
of intermediate and heavy elements in tokamak plasmas. Any of the

methods examined can be used for this purpose when corrected for

relativistic effects: Hartree-Fock approximation on the basis of
numerical or analytical radial wave functions, and perturbation theory
as well;

Electron transition probabilities of the order of 101%-10"* §7°

can be determined with the same degree of accuracy both by the
perturbation theory method and by using numerical solutions to the
Hartree-Fock equations or sanalytical radial orbitals, with relativistic
corrections of order a° in all three cases. The worst agreement
between the radiative transition probabilities is obtained for weak
intercombination and other forbidden transitions, which become allowed
transitions through the appearance of intermediate coupling of electron
moments. The inaccuracy in the determination of weak radiative
transition probabilities has no effect on the shape of the integral
spectrum, and little on its component parts;

The quality of the radial wave functions used in determining the
auto-ionization probabilities in a zero-order approximation for the
electrostatic interelectron interaction is extremely important for
multiply-charged ions such as chlorine, argon and potassium. The
auto-ionization probabilities determined using numerical solutions to
the Hartree-Fock equations, variational analytical and hydrogen radial
orbitals differ by factors of 1.5-2 or even more. The reason for the
divergence would appear to be the differing accuracies of the radial
wave functions used, since the energies are determined roughly in the
same approximation, and the wavelengths and radiative transition
probabilities are in fairly good agreement. Further calculations of the
auto-ionization probabilities using other methods are thus desirable.
Accuracy in the auto-ionization probabilities is essential, as they are
mostly of the same order of magnitude as the radiative transition

probabilities.
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WAVELENGTHS (A), RADIATIVE TRANSITION PROBABILITIES A AND

Annex 1

AUTO-IONIZATION PROBABILITIES F(10!? s~!) FOR
Cl XVI, Cl XV AND Cl X1V
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5,8240_ 1,8140 214 202

1s23(%S)20 - 1 f2s

1,7540 6,8540 214 202
7.92-3 8,53-4 414 202

is ZP' - -ls'Zp
1,61-1 414 212
4,85-2 224 212
7,7240 214 214
1,61-1 414 214
4,85-2 224 214
7,7240 416 214
9,26-1 226 214

, KL A
is2p(P)35 - 4575

9,0040 5,31-2 214 202

1s8p('?)3s - 44'3s

1,98-2 1,5740 214 202
2,05-2 1,26-2 414

202

432p(733f“'45??’
2,9540 224 212
3,56-2 214 214
2,9540 224
3,56-2 226
2,78-1 ’

214

24

4,5%01 2,35-1 1,1241
4,4823 7,8540 8,491

4,4643 T7,11=1 7,7940
4,5223 2,22-2 2,65-3

4,5183 1,94-4 1,76-2
4,4921 4,7340 1,4541
4,4867 1,1341 9,26-1
4,5223 1,89-2 1,76-2
4,4960 2,87-4 1,4541
4,5196 4,08-2 1,52-1
4,4953 4,1740 1,5341

4,4510 8,8340 2,70-7T

4,4672 1,33-1 1,6040
4,4786 7,94-2 3,26-2

4,4534 7,8030 4,1340
4,4513 7,8240 2,78-1
4,4546 4,47-1 4,1340
4,454 8,6340 3,6440



Annex 1, continued

sLj sujl ) AL orfagugl A Al
452p(’f’)§p~4$"3p _
202 212 4,4627 8,28-2 7,71-1 224 212  4,4706 4,16-1 2,3040
212 212 4,4795 3,12-1 2,03-3 424 212 4,4845 7,66-2 5,35-3
412 212 4,4763 1,49-2 4,67-2 404 214 4,4783 6,91-2 3,26-2
422 212 4,4857 6,17-2 2,11-4 214 214 4,4817 2,41-1 2,33-2
202 214 4,4638 1,4640. 7,71-1 414 214  4,4755 1,94-3 1,27-2
212 214 4,4807 1,53-2 2,03-3 224 214  4,4718 4,20~1 2,3040
412 214 4,4774 T,12-3 4,67-2 424 214  4,4856 2,45-2 5,35-3
422 214 4,4868 1,57-2 2,11-4 416 214  4,4742 2,91-3 1,22-1
404 212 4,4771 1,05-1 3,26-2 226 214 4,4681 3,29-1 3,0040
214 212 4,4805 1,13-1 2,33-2 426 214 4,4835 4,28-2 2,59-6
414 212 4,4743 2,28-5 1,27-2
1s2p(?)3d-153d |
212 224 4,4434 B,69+0 5,81-2 226 224  4,4484 1,58+0 3,24-2
214 224 4,4425 5,97-1 5,66-2 236 224  4,4450 5,98+0 1,3440
224 224 4,4488 8,3040 4,26-4 226 226  4,4488 7,26+0 },24-2
214 226 4,4429 7,9440 5,66-2 236 226  4,4453 1,34+0 1,3440
224 226 4,4492 5,36~1 4,26-4 238 226  4,4463 7,5140 1,3740
) s ZP("P)3d- 1s*3d :
212 224 4,4607 3,45-1 4,47-3 416 224  4,4679 5,27-1 4,53-3
412 224 4,4676 1,96-4 8,15-7 226 224 4,4758 1,37-1 7,01-4
422 224 4,47T18 4,36-2 2,72-4 426 224 4,4715 4,01-2 1,40-3
214 224 4,4630 1,59-2 5,38-3 236 224 4,4685 7,25-1 9,16-3
414 224 4,4678 2,51-3 1,67-6 436 224 4,4788 5,97-2 4,83-)
224 224 4,4759 6,61-2 3,65-4 416 226 4,4683 9,80-2 4,53-)
424 224 43,4718 2,332 7,455 226 226 4,4762 6,28-2 7,01-4
434 224 4,4799 5,03-2 1,31-5 426 226 . 4,4718 3,95-2 1,40-3
214 226 4,4634 5,77-1 5,38-3 236 226  4,4689 2,34-1 9,16-)
414 226 44,4682 6,19-4 1,67-6 436 226 4,4792 1,56-2 4,83-3
224 226 4,4762 1,96~2 3,65-4 428 226 4,4696 7,75-3 4,02-3
424 226 4,4721 S5,01-3 7,45-5 238 226  4,4650 1,50+0 1,13-2
434 226 4,4803 1,06-3 1,31-5 438 226  4,4775 3,60-2 6,85-3

L]

Slg

A ros stg

a2

212
412

202
212
202
212

214 .

202
212
12
422
202
212
12
422
404
214
a4

212
214
224
214
224

202

202
202

212
212
214
214

-212.:

212
212
212
212
214
214
214
214
212
212
212

224
224
224
226
226

4,4467

4,469
4,4730

4,4455
4,4474
4,4460
4,4478

4,4467

4,4640

4,4721
4,4755
4,4645
4,4720
4,4726
4,4760
4,4731
4,4705

4,4688

4,4441

4,4427
4,4459
4,4439
4,4461

452P('P)‘1:; -45%hs
9,00+0 3,42-2 214 202 4,4466

1s2p(*P)hs - 45%ks
4,792 5,75-1 214 202 4,4659
1,65-2 2,13-2 414 202 4,4724

ds2p(¥)hp - 45 hp
1,7%0 7,82-1 224 212 4,4476
T,1740 2,613 214 214 4,4472
7,1240 7,82-1 224 214 4,4401
1,7840 2,61-3 226 214 4,4478
4,11-1 .9,23-2

-
is 8,,(’!’)4’9 - lsz4p
3,14-3 7,09-1 224 212 4,4679
3,82-3 T,24-2 424 212 4,4746
7.45-2 9,80-4 404 214 4,4736
2,96-2 1,84-3 214 214 4,4710
1,36-1 7,09-1 414 214 4,4693
2,67-3 7,24-2 224 214 4,4684
2,50-2 9,80-4 424 214 4,4751
6,27-3 1,84-3 416 214 4,4691

'5,79-2 4,19-2 226 214 4,4662

6,40-2 4,65-1 426 214 4,4736
4,60-5 4,60-2

ASQXTNJ—JJLJ
9,0040 3,37-2 226 224 4,4457
6,64-1 13,32-2 236 224 4,4452
8,3140 9,62-5 226 226 4,4459
8,2740 13,32-2 236 226 4,445)
6,53-1 9,62-5 238 226 4,4458

8,95+0 5,29-)

2,71-2 5,88-1
9,28-2 3,65-2

8,47¢0 1,1640
8,4440 9,23-2
4,15-1 1,184+0
8,98+0 9,60-1

5,08-3 8,67-1
4,59-2 2,20-2
6,46-2 4,19-2
1,92-2 4,65-1
2,98-3 4,60-2
1,11-1 8,67-1
2,48-3 2,20-2
4,72-2 7,72-2
6,61~3 1,6140
6,64-2 7,61-2

2,89+0 6,5
5,094+0 6,39-1
6,0740 6,5
2,83¢0 6
8,9140 6,74-1
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Annex 1, continued

e | A r sy |stg] A A r
4s2p(P)hd -154d
212 224  4,4635 1,86-2 2,92-4 416 224 4,469) 6,98-2 4,013
412 224  4,4660 °6,76~5 8,38-8 226 224 4,4713 8,66-2 9,40-4
422 224  4,4699 6,24-2°1,95-4 426 224 4,4662 4,61-2 5,25-3
214 224  4,4649 1,05-2 5,39-4 26 224 4,4668 6,17-2 1,28-2
414 224  4,4662 1,62-3 4,07-6 436 224 4,4725 3,30-2 4,95=)
224 224 4,4709 7,46~3 3,67-4 416 226 4,4695 7,60-2 4,01-3
424 224 4,4699 4,49-2 3,90-6 226 226 4,4715 1,95~2 9,40-4
434 224 4,4735 2,76-2 1,18-5 426 226 4,4663 1,58-2 5,25-=3
214 226  4,4650 8,15-2 5,39-4 236 226 4,4669 5,40-2 1,28-2
414 226 4,4663 1,05-3 4,07-6 436 226 4,4727 3,77-3 4,95-3
224 226  4,4710 7,20-2 3,67-4 428 226 4,4671 2,00-3 2,93-3
424 226  4,4701 7,91-6 3,90-6 238 226 4,4644 1,04-1 4,43-2
434 226  4,4736 1,094 1,18-5 438 226 4,4714 5,22-2 1,13-2
452“./'-")”-.!:‘-I4£
224 236  4,4430 9,01+0 8,74-5 ~ 238 236 4,4447 4,19-1 1,71-5
226 236  4,4429 3,79-1 6,70-5 248 236 4,4435 8,5640 4,27-2
236 236  4,4448 8,6040 1,53-6 . 238 238 4,4448 8,5540 1,71-5
226 238  4,4429 8,6240 6,70-5 248 238 4,4436 4,17-1 4,27-2
236 238  4,4449 3,76-1 1,53-6 2410 238 4,4436 9,0040 4,17-2
AsZp(PA§- 174§
224 236  4,4638 4,89-6 2,02-4 428 236 4,4650 1,82-3 5,49-5
424 236  4,4644 2,83-) 3,96-5 238 236 4,4653 5,36-3 1,29-4
434 236  4,4692 7,58-2 1,25-5 438 236 4,4661 1,41-4 1,27-4
226 236 4,4650 3,83-3 8,30-5 248 236 4,4702 2,15-T7 5,11-5
426 236  4,4644 1,01-5 8,31-5 448 236 4,4691 9,33-2 1,54-4
236 236  4,4704 4,94-4 2,T1-5 428 238 4,4651 6,53-4 5,49-5
436 236  4,4692 6,04-3 1,13-5 238 238 4,4654 2,30-3 1,29-4
446 236  4,468) 9,08-2 6,92-5 438 238 4,4682 1,04~-1 1,27-4
226 238  4,4651 5,12-4 8,30-5 248 238 4,4703 2,23~4 5,11-5
426 238  4,4645 6,83-3 8,31-5 448 238 4,4692 3,25-8 1,54~4
236 238  4,4705 4,26-5 2,71-5 4310 238 4,4690 7,80-2 7,96-4
436 238 4,469) 7,47-2 1,13-5 2410 238 4,4644 2,85-4 6,58-4 °
446 238  4,4684 7,58-3 6,92-5 4410 238 4,4654 1,85-3 6,38-5

5L9

st}

r

59

sef

11)
N5

J11
101
nr
101
1
1
5) 5 )

i
B30}
11)
313
513
303
323
113
52 %)
513
303
J23
113
B) %)
513
303
323

i
113
313

101
101

11)
1113
13
1)
5) 0
113
E) B

113
313
m
o
1l
am
n

113

11)
113
113
113
1
31
313
313
a3

Jo3
101
101

4,5162
4,565

4,5722
4,5179
4,5280
4,4747
4,5260
4,5714
4,5272

4,5407
4,4967
4,4749
4,4935
4,5741
4,5028
4,5239
4,5192
4,538)
4,6204
4,5477
4,5692
4,4761
4,4947
4,575]
4,5040
4,5251

4,4916
4,4925
4,5009

As252p - 4528
8,03+0 5,0640 313 101 4,5401 7,85-2
1,72-5 9,850 311

1s2s(S)2p"-15'2s2p |

3,19-5
31,9340
1,121
4,62-4
6,1540
1,97-4
7,57-1

2,24+0
1,7641
2,2440
1,76+1
J,3240
3,32+0

J:32+0

JV
315
125
15
125
15
125

15

111
“adJ

111
13
313
315
J15

4,5299
4,5674
4,5408
4,523)
4,4972

14,5259

4,4598

1525(%5)2p*- 45" 2s2p

9,31-2

T,66-2
J,31-2
3,55-1
7,83=2
1,20¢1
3,81-2
9,25-8
2,74-2

4,46-3

8,12-4
4,04-2
9,30-3
1,2040
4,0140

1,16¢1

1,50+1

113

15
Ans
5
ns
5
113
113
113
J13
13
B) 8
N5
ns
5
5
315

4,4786

14,4972

4,5780
4,5066

4,5277

4,5357
4,6186
4,5706
4,4922
4,5735
4,5264
4,4948
4,5762
4,520
4,5737
4,5280Q

s ZS(S)ZF(?’)IS - 452s3s
6,9840 3,18-1 113 303 4,4826
6,4140 2,6140 313 303 4,4910
1,14-1 3,22-1 315 303 4,4701

2,58+0
7.,80-3
3,55¢0
3,23-1
1,14-2
9,0540
1,61-1

T,65-4

7 7€£_1

piv=a
8,77-4
2,2740
1,73+0
3,99-1
2,30~-7
1083-3
7.32‘2
1.49‘5
5,5840
3,46-1
7'32‘3
4,29-1
1,02-2
3,98+0

3,37=1
71,0240
5,88-1

9.804'0
9,8640

J,)2+0
T,28+0
2,42+1
77,2840
2,42+1
7,284+0
2,4241

3,15+0
1,49+1
2,24-2
8,79+0
1,50+1
1,27+41
8,80-3
1,06+l
1,2741
8,80-3
1.0691
1'27’1
8,80-3
1,06+1
4,11-2
1,591

2,61+0
3,22-1
1,24-1
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Annex 1, continued

Sey

s@y’

2

sgy' b

" r 557

il
113
31

5) B}
n
513
3

101
B)0 1
101
Jll
303
113
L)
323
303

112

B) B
323
303
113
313

101
N1
101
nm
303
113
N3
323

Jo3
101
101

3o]
101
101
303

113
113
BB
5%
E) 0
1l
5} 03
B) %)
113
113
113
113
313
J13
538

113
113
313
B §)
1
311
im
il

4,4714
4,4748
4,4807

4,5203
4,5290
4,544
4,5190

4,4655
4,4955
3,4616
4,4915
4,4897
4,4944
4,4906
4,4974
4,9440
4,4986
4,4948
4,5017
4,4900
4,4947
4,4909

4,4876
4,4775
4,486
4.4736
4,4704
4,4688
4,4727
4,4757

43‘?5(%5)%},(§5135 - 45275 3s
1,4940 1,0140 113 303 4,4651
1,77+0 1,4740 313 303 4,4709
1,67-1 1,1340 315 303 4,489)
1525 (4)2p (P) 35 - 16225 3s
2,74-3 2,87+0 513 303 4,5333
1,67-2 2,86+0 315 303 4,5161
1,47-5 6,59-3 515 303 4,5317
1,95-6 2,86+0

1s25(*9) 2 (7)3p - 152253
3,02-3 2,29¢0 323 113 4,4977
1,73-3 5,87-1 303 315 4,4908
6,56-3 2,29+0 113 315 4,4955
7,42+0 5,87-1 313 315 4,4917
2,19:0 1,8440 323 315 4,4985
1,1140 1,68+0 315 113 4,4760
1,6940 6,08-1 125 113 4,4720
2,1040 2,28¢0 325 113 - 4,4794
5,71-1 1,84+0 315 313 4,4721
3,59+0 1,68+0 125 313 4,4661
3,95-1 6,08-1 325 313 4,4954
1,09+0 2,28+0 315 315 4,4728
3,67+0 1,84+0 125 315 4,4689
1,86-1 1,68+0 325 2315 4,4962
2,15-1 6,081 327 315 4,4940
1s 2s (%)2,;(‘7’)3/9 - //52253,0
8,40+0 2,97+0 303 ‘113 4,4746
7,24-2 1,0240 113 113 4,4730
3,50-3 2,97+0 313 113 4,4769
9,08-1 1,02+0 323 113 4,4799
9,32-2 1,69+0 303 313 4,4707
1,63-2 2,57-1 113" 313 4,4691
1,29-1 1,13+40 313 313 4,4730
1,01+0 2,54+0 323 313 4,4760

1,22-2
1,1040
7.85fo

9,01-3
1,98-2
1,95-2

12,6140

5,58-1
1,00+0
4,87+0
2,46-2
J,29-2
1,47-1
2,06-~1
5,05-2
1,08-3
4,32+0
4,32-1
1,42-)
2,02+0
7,22+0

1,52-1
2,63+0
3,84-5
9,18-3
4,55-1
4,81-5
1,86-1
1,0240

1 .47’0 .

1,1340
1,23+0

6,59-3
2,84+0
1,17-2

2,28+0
1,84+0
1,68+0
6,08-1
2,2840
3,2840

3,59+0

5,17+0
J,28+0
3,590
5,17+0
3,28+0
3,590
5,17+0
1,9840

1,694+0

2,57-1
1,1340
2:54fo
1,69+0
2,57-1
1,13+0
2,54+0

st]

Vg r 551 3%7’ 2

r

Jo3

11
52 %)
J2)
315
125
325

m
521
m
521
30)
313
513
323
52)
303
3
513
J2)
523
303
313
513
J2)
523
303
)

nl
113
nm

315
315
NS
315
11)
113
113

113
113
1
5§
il
B) )
5)0 )1
1l
1l
113
113
1)
11)
113
5) B )
31
5} S
B) %
1
315
315

J2)
323
323

4,4714
4,4698
4,4737
4,4768
4,4937
4,4922
4,4794

4,5351
4,543
4,511
4,592
4,5157
4,508
4,5300
14,5239
4,5384
4,5200
4,5)51
4,543
4,52082
4,5427
4,5160
4,511
4,530)
4,5242
4,5387
4,5168
4,518

4,4029
4,4616
4,48)2

1s2s (‘S)-&:(‘P)J,ol— /53.?53/;

1,4040 1,6940 315 313 4,4898
1,32-2 2,57-1 125 - 313 4,488)
3,10-1 1,1340 325 313 4,4755
8,91-2 2,544+0 315 315 4,4905
6,63-1 3,71+0 125 315 4,4890
7,25¢0 7,2940 325 315 4,476)
1,51-1 6,92+0 327 315 4,4756
1525 (%) 2p(%P)3p - 15225 3p
5,05-3'4,23-1 513 315 4,5311
3,67-7 1,13-2 323 315 4,52%0
1,11-1 4,23-1 523 315 4,5395
1,79-2 {,/5-2 505 113 4,5374
4,95-3 1,7840 315 113 4,5335
7.,65-2 4,09-1 515 113 4,5326
8,33-5 5,60-1 325 113 4,5267
3,32-2 3,2440 525 113 4,5416
1,44-2 9,15-3 505 313 5 5334
1,21-2 1,78+0 315 313 4,5295
5,20-3 4,09-1 515 3f3 4,5206
2,40-4 5,60-1 325 313 4,5227
1,77-2 3,2440 525 313 4,5376
8,14-5 9,15-3 505 315 4,5340
3,09-2 1,7840 315 315 4,530)
3,48-2 4,09-1 515 315 4,539
1,64-3 5,60-1 325 315 4,5235
6,46-2 3,2440 525 315 4,5384
3,10-4 9,15-3 517 315 4,528)
1,80-1 1,76840 327 315 4,5215
1,54-2 4,09-1 527 315 4,5367
1s25('S) 20(%) 3d - 15%2¢ 3o/
7,49¢0 1,23-1 323 323 4,4880
2,59-2 8,35-1 113 125 4,4700
2,87+0 6,02-1 313 125 4,4917

2,95+0
2,26-)
1,014+0
4,1940
1,04+0
6,23-1
1,17+40

3,50-3
8,88-3
3,67-3
1,14-4
3,04-3
1,42-5
1,08-2
7,76-5
1,69-2
6,22-2
1,53-6
J,32-2
1,72-2
3,59-2
6,12-2
1,18-)
7,00-2
4,72-4
2,99-3
4,99-2
1,23-2

4,98+0
1,98-1
2,09-2

3,710
7,29+0
6,92+0
3,71+0
7.2940
6,92+0
230+0

5,60-1
3,2440
9,15-)
1,01-1
6,27-1
2,15-2
5,63+40
1,34-2
1,01-1
6,27-1
2,15-2
5,6340
1,34-2
1,01-1
6,27-1
2,15=-2
5,6340
1,34-2
5,92-2
3,43+0
T,54-3

6,87-2
8,35-1
6,02-1
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S{Zl

’

523

R

A

r

'l

s’

A

J23
11)
BB
J2)
15
125
Ja5
335
15
125
J25
335
5
125
Jes

Jl1
113

313

323

a1

115
s
323
113
13
323
15
125
325
335
315
125
Jas
335

125
J25
Jas
J25
J23
Ja23
Ja23
323
125
125
125
125
J25
Jas
J25

323
323
Ja23
323
i25
125
125
Jas
J2s
Jes
323
323
Ja3
323
125
125
125
125

4,4965
4,4617
4,48)3)
4,4801
4,4829
4,4055
4,4878
4,4906
4,4915
4,4941
4,496
4,4992
4,401
4,4057
4,4079

4,4627
4,4735
4,4620
4,4665
4,420
4,471)
4,4750
4,4737
4,460
4,4666
4,4627
4,4673
4,4662
4,4681
4,471
4,4758
4,4747
4,4765

15 25(%5) 2p( ) 3ol - 15225 3

1,04-2
5.20-2
4,4640
2,6140
1,25-2
1,40+0
1,1440
3,760
1,29+0
2,9540
3,81-1
2,02-1
1,52+0
1,05+0
3,3440

5,87-2
8,35-1
6,02-1
6,87-2
1,07-1
2,85-1
1,33-1
7,37-1
1,07-1
2,85-1
1-33‘1
7,37-1
1,07-1
2,0541
1,33-1

335
J15
125
325
335
J27
137
331
J27
137
BBY)
J21
137
D7
3y

1525 ('5) 2p(7) 3o

9,00-1
1,43-2
2,02-1
J,64-1
T.,75+0
9,342
4,35-1
1,35-1
7,391
3,90-1
8,69-3
1,29-2
8,69-2
1,62+0
7,64-)
33,3040
1,83-1
7,90-2

4,72-2
1,67-1
8,59-2
2,76-2
1,67-1
8,59-2
2,76-2
1,67-1
8,59-2
2,76-2
2,63-2
1,68-1
6,54-2
4,01-1
2,63-2
1,66-1
6,54-2
4,01-1

J15
125
325
J3s
315
125
J25
335
327
137
31
327
137
17
J27
137
n
339

325
327
327
327
327
125
125
125
325
325
325
J27
327
327
327

4,4907
4,4832
4,4859
4,4881
4,4909
4,4743
4,4T15
4,4979
4,4660
4,4632
4,4894
4,4662
4,4634
4,489
4,4880

75253

325
325
3as
3as
3eT
327
327

27
125
125
125
325
325
325
327
327
Ja7
Je7

4,4628
4,4675
4,466)
4,4602
4,4630
4,4677
4,4664
4,4684
14,4953
4,4866
4,4765
4,4869
4,4782
4,4681
14,4871
4,4784
4,468
4,4680

1,48+0
3,93+0
4,41-1
2,3940
4,96-2
T7,17-3
8,16-2
5.,81-2
8,28-2

1,51-5,

3,934+0
4,19-1
6,22-)
2,0640
6,6640

1,65-1
5,69-3
2,50-1
5,32~1
1,11+0
5,72-6
J,87-1
J,97-2
1,99-4
8,2640
T,17-2
2,5540
6,29-2
1,41+0
5,37+0
3.67-2
4,65-1
1,3540

7,37-1
1,07-1
2,85-1

lpJJ-r

7,37-1
8,61-2
4,63-1
8,35-1
8,61-2
4,63-1
8,35-1
8,61-2
4,63-1
8,35-1

8,76-1_

s@y

Y| o2l r |y

5%7' )|

A

Jl
113
5)§)

Ja3
323
323
323
323

323

323
125
125
125
125
125
325
Jas
325
J25
Ja5
J23
32)
J23
335
32)
323
125
125
125
125
125
125

303
101
101

15 25('5) 25 () 3d - 15225 3o -

4,5102 1,15-1 2,86~2 315
4,5255 1,39-2 5,68-5 515
4,5110 9,96-3 1,93-1 325
4,5217 1,11-4°7,01-5 525
4,5242 1,58-2 1,39-2 335
4,5255 1,06-2 1,49-4 535
4,5331 8,21-3 6,65-5 315
4,5196 3,76-3 1,93-1 515
4,5304 2,00-5 7,81-5 325
4,5328 8,333 1,)9-2 525
4,5342 6,56=-5 1,49-4 335
4,5418 4,13-5 6,65-5 535
4,5111 1,24-1 1,93-1 517
4,5219 2,20-5 7,81-5 327
4,524) 8,40-5 1,39-2 527
4,5257 5,11-3 1,49-4 337
4,53)2 3,02-) 6,65-5 537
4,5125 4,71-4 2,16-2 517
4,5219 1,21-4 7,17-4 327
4,5241 2,99-2 3,34-2 527
4,5257 4,66=3 1,553 337
4,5470 4,13-1 6,76-2 537
4,5326 9,33-3 8,20-4 517
4,5212 6,31-3 2,16-2 327
4,5306 1,65-5 7,17<4 527
4,5320 8,50-4 3,34-2 137
4,5)44 2,14-5 1,59-3 537
4,5256 9,12-3 6,76-2 529
4,541 1,11-5 8,20-4 1339
539

1s2s (’5)2,0("9)46

4,4882 6,83+0 1,51-1 113
4,46868 6,504+0 1,0440 31)
4,4908 6,57-1 2,39-1 315

325 4,5127
325 4,5221
325 4,5242
325 4,5258
325 4,5171
325 4,5327

327 4,5129
)27 4,5223
327 4,5244
)27 5,5260
327 4,5173
327 4,5329
125 4,5309
125 4,5321
125 4,5346
125 4,5240
125 4,5404

J25 4,522)

J25 4,5235
325 4,5260
325 4,5154
J25 4,5018
327 4,5225

327 4,5237

327 4,5262
)27 4,51%6
327 4,5320
)27 4,52137
327 4,5137
327 4,5307
- 45225 45
3J0) 4.,4838
Jal) 4,4877
303 4,4856

1,27-3
5,19-4
4,56-3
1,38-2
1,31-1
1,82-3
1. 641

5012‘5
1946'3
2,84-)

"1,80-)

9,008-4
1,56-3
4,66~
6,00-4
8,49-3
8,18-7
3,97-3
3,15-2
6,08-3
3,96-1
1,20-2
9,01-5
5,27-3
2,14-2
1,10-1
3,29-4
3,60-3
4,60~1
1,05-2

9,77-1
6,2040
7,79+0

2,16-2
7,17-4
J,34-2
1,593
6,762
8,20-4
2,16-2
7,174
J,34-2
1,59-3
6,76-2
8,20-4
2,48-)
7,90-3
1,11-3
9,11-2
1,49-3
2,48-3
7,90-3
1,11-3
9,11-2
1,49-3
2,48-3
7,90-3
1,11-3
9,11-2
1,49-3
1,16=3
5,0)-2 -
1,84-3

1,0440
2,39-1
6,61-2
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Annex 1, continued

5

/

Szy

A

A r s sg7' 2 A

m
113
313

m

B §
513
3

101
E)0 |
101
i1
303
113
3
323
3ol
11)
nj
323
3o3
113
313

101
n

303
101
101

303
101
101
30l

113
113
313
13
1
3m
1
311
113
113
113
113
N3
J13
13

113
113

101 313

il
303
113
5) B
323

n
1
il
311
5} 83

4,468
4,4684
4.471}

4,524
4,5250
4,5310
4,5219

4,4656
4,4893
4,4642
4,4880
4,4855
4,4884
4,4865
4,4899
4,4870
4,4899
4,4880
4,4914
4,4857
4,4885
4,4866

4,4846
4,4704
4,4832
4,4691
4,4675
4,4668
14,4685
4,4696

15 25 (%) b (PMs - 15295 4s

1,67+0 4,07-1 113 303 4,4654 9,63-4
1,1640 5,37-1 313 303 4,4680 1,3140
1,68-1 4,48-1 315 303 4,4673 6,82-1

152s (5)2;,,({0) 45 - As2s 45

4;10-3 1,150 513 303 4,5279 9,16-)
1,74-2 1,1440 315 303 4,51689 5,14-)
1,37-4 1,36-2 515 303 4,5262 2,16~2
8,59-4 1,1440

1525 (%) p(F) 4p- 1525 4p

3,98-1 5,57-1 323 313 4,4901 3,2140
6,62-2 3,99-1 303 315 4,4860 1,27+0
1,14-2 5,57-1 113 315 4,4889 4,0640
7,0330 3,99-1 313 315 4,4869 1,48+0
1,5140 7,30-1 323 315 4,4904 2,87-2
5,12-2 5,71-1 315 113 4,4876 6,10-1
37,4540 4,03-1 125 113 4,4866 6,08+0
2,3440 9,08-1 325 113 4,4902 9,T1-1
1,4540 7,30-1 515 313 4,4862 5,00+0
2,25+0 5,71-1 125 313 4,4852 1,00-)
2,2540 4,03-1 325 313 4,4888 2,5740
8,04-1 9,08-1 315 315 4,4865 2,1740
3,25¢40 7,30-1 125 315 4,4855 1,88+0
2,25-1 5,T1-1-325 315 4,4891 3,27+0
3,78-1 4,03-1 327 315 4,4690 8,57-1
fSZB(QS)ék(iq)ip - /52é{s€&>

7,97¢0 1,57+0 303 113 4,4690 3,94-1
5,76+2 3,67-1 113 113 4,4683 1,1740
1,34-1 1,570 313 113 4,4700 5,77+2
1,30+0 3,67-1 323 113 4,4711 2,23-2
1,02-1 5,391 303 313  4,4676 3,67-1
2,24-2 2,96-1 113 313 4,4669 2,42-2
2,18~1 3,90~1 313 31) 4,4686 7,18-2
7,71-1 9,33-1 323 313 4,4697 9,48-1

5,37-1

4,46-1
4,96-1

1'36-2
1,1340
1,912

9,08-1
7,30-1
5:T1-1
4,03-1
9,08-1
2,9440

3,0440

1,1540
2,940
3,0440
1,1540
2,9440
3,04+0
1.1500
7,66-1

5,39-1
2,96-1
3,90-1
9,33-1
5,39-1
2,96-1
3,90-1
9,33-1

5{] szé’ p - A l

T I5§l

367’ A

155 (%5) 20 (P)p -
303.315 4,4679 6,29-I 5,39-1 315
113 315 4,4672 1,0I-T 2,9%-1 I25
313 315 4.4690 8,0I-I 3,50-I 325
323 315 4,4700 1,03-1 9,33-I 315
315 II3 4,4695 3,99-2 I,74+0 125
125 113 4,4678 5,83-1 9,67-1 325
325 II3 4,4707 I,94-1 2,54+0 327

1525 ('5)2p (F) 45
311 II13 4,5271 I1,27-2 1,73-1 513
521 113 4,5312 7,02-5 9,08-3 323
311 313 4,5257 7,00-3 I,73-I 523

' 521 313 4,5297 1,5I+0 9,08-3 505

303 311 4,5186 2,29-4 8,3I-1 315
313 311 4,5257 7,53-4 2,25-1 SIS
513 311 4.5261 1,76-2 1,75-1 325
323 311 4,5234 I,55-3 I,27+0 525
523 311 4,5292 I1,02-2 9,50-3 505
303 II3 4,5202 3,573 8,3I-1 315
313 II3 4,5272 6,554 2,25-1 515
513 1I3 4,5276 1,07-3 I,75-1 325
323 113 4,5249 1,83-2 I,2740 525
523 113 4,5308 2,0I-4 9,90-3 505
303 313 4,5187 I,49-4 8,31-1 3I5

- 313 313 4,5258 2,37-3 2,25-1 5I5

513 313 4,5262 7,87-3 1,75-1 325
323 313 4,5235 1,16-2 I,27+0 525
523 313 4,5294 2,14-5 9,°0-3 5I7
303 315 4,5191 2,00-2 8,31-1 327
313 315 4,5261 3,64-6 2,25-1 527

4522@‘60

313 4,4681
313 4,4664
313 4,.4693
315 4,4684
-315 4,4667
315 4,4696
315 4,4690

- /3223560
315 4,5265
315 4,5238
315 4,5297
II3 4,5284
113 4,5258
113 4,5249
113 4,5230
I13 4,5300
313 4,5270
313 4,5244
313 4,5235
313 4,5216
313 4,5286
3I5 4,5273
315 4,5247
315 4,5238
315 4,5219
315 4,5289
315 4,5236
315 4,5206
315 4,5275

2,0I-1 I,74+01
5,97-4 9,67-1
6.9I-1 2,54+0
4,81-1 1,74+0
2,90-3 9,67-1
6,62-1 2,54+0
8,57-1 8,77-1

1,23-3 1,75-1
5,98-4 1,27+0
2,58-3 9,50-3
3,11-4 4,19-2

1,04-2 4,67-1
1,314 3,54-2
4,16-3 2,22+0
3,67-4 2,40-2
1,41-2 4,19-2
1,19-2 4,67-1
9,98-6 3,54-2
1,31-5 2,22+0
1,05-2 2,40-2
1,70-2 4,19-2
1,014 4,67-1
1,71-6 3,54-2
1.74-2 2,2240
6,78-4 2,40-2
1,47-3 3,81-2
1,09-3 1,48+0
1,69-2 2,71-2

311
113
313

323 4,4835
323 4,4805
323 4,4037

1525 (S)2p () 4ol - 15725 9

7,69+0 7,02-2 323 323 4,4864 3,14+0 6,32-2
3,5I-2 1,54-1 113 125 4,4831 7,38+0 I,54-1
4,52+40 2,95-1 313 125 4,4864 5,72-2 2,95-1
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suy s'zy’l p A ‘T I sgs0y]1 A A r

15 25(%) 2p (P)4d - 15228 4d ,

323 125 4,48%0 I,89-1 6,32-2 335 325 4,4880 2,06+0 3,93-1
II3 325 4,4805 3,86-I I,54-1 315 327 4,4845 2,81-1 1,38-1
313 325 4,4837 3,08+0 2,95-1 125 327 4,4835 2,27+0 5,93-2
323 325 4,4864 3,76+0 6,32-2 325 327 4,4866 4,29+0 7,57-2
315 323 4,4844 2,64+0 I,38-1 335 327 4,4881 1,07-1 3, 93-1
I25 323 4,4823 1.37-2 §,93-2 327 125 4,4875 6,00-3 1,37

325 323 4,4865 4,58-1 7,5 2 I37 125 4,4679 2,40-1 1, 24—1
335 323 4,4879 3,93+0 3,93-1 337 125 4,4898 2,87-1 4,03-1
315 125 4,487 1,53+0 1,38-1 327 325 4,4849 3,83+0 1,37-1
I25 125 4,4660 3,77+0 5,93-2 137 325 4,4653 6,48-4 I,24-1
325 125 4,4892 1,0640 7,57-2 337 325 4,4871 3,35+0 4,03-I
335 125 4,4906 3,89-1 3,93-1 327 327 4,4849 3,97+0 I,37-1
315 325 4,4844 3,09+0 I,38-1 I37 327 4,4653 9,69-2 I,24-1
125 325 4,4834 I1,31+0 5,93-2 337 327 4,4872 3,16+0 4,03-1
325 325 4,4865 9,50-1 7,572 339 327 4,4854 7,53+0 4,64-1

152s (’S)Z (P)bef - 75205 4o/
3II 323 4,4645 8,09-1 2, 73—2 315 325 4,4647 2,09-1 1,29-2
II3 323 4,4641 3.10—2 4,46~1 I25 325 4,4667 1,75-1 I,14-1I
313 323 4,4647 2,39-1 2,66~2 325 325 4,4662 1,92-1 8,07-2
323 323 4,4665 5,T7-1 1,91-2 335 325 4,4671 4,87-1 1,40-1
II3 125 4,4668 4,80-I 4,46-1 315 327 4,4648 8,42-T I1,29-2
313 125 4,4673 1,87-1 2,66-2 125 327 4,4668 2,63-I I,I4-I
323 125 4,4692 2I2-1 1,91-2 325 327 4,4663 4,27-1 8,07-2
II3 325 4,4642 1,201 4,46-1 335 327 4,4672 1,45-2 1,40-1
313 325 4,4647 4,96-1 2,66-2 327 125 4,4686 5,30-2 9,25-2
323 325 4,4665 6,39-1 I,91-2 I37 125 4,4842 7,66+0 5,83-1
315 323 4,4647 1,76~-2 1,29-2 337 125 4,4695 2,46~1 1,37-1
125 323 4,4667 1,45-1 I,14-1 327 325 4,4659 3,44-1 9,25-2
325 323 4,4662 3,18-1 8,07-2 137 325 4,4816 1,56-1 5,83-1
3835 323 4,4671 9,20-1 I,40-1 337 325 4,4669 7,78-1 1,37-1
315 125 4,4679 2,15-4 1,29-2 327 327 4,4660 2,9I-1 9,52-2

25 125 4,4693 1,08+0 I,14-1 137 327 4,4817 2,85-1 5,83-1

325 125 4,4688 1,06-2 6,07-2 337 327 4,4670 6,78-1 1,37-1
335 125 4 4697 6 52-1I 1,40-I 339 327 4,4664 9 32-1 I 27-1

- 535 I25 4,529 I,14-4 9,38-4 539

" 323 335 4,4824 7,76+0 5,444 335 335 4,4859
26

AN

r

syisgl A | 4 (s [sty] A

/525(’5)2 (PYood - 152254
311 323 4,5167 5,71-3 8, 564 515 325 4,5209 7,233 1,13-2
521 323 4,5239 1,69-2 6, 8543 325 325 4,5237 4,343 1,77-2
313 323 4,5I72 7,20-6 5,65-2 525 X5 4,5243 8,73-3 3,913
SI3 323 4,5207 6,71-5 4,24-5 335 5 4, 5208 39,773 3,
323 323 4,5233 9,33-5 8,87-3 535 325 4,5271 9,
523 323 4,5240 1,18-2 2,234 315 327 4, . 5184 7

533°323 4,5275 6,47-3 1,63-4 515 327 4, ,5210 I,
313 125 4,5200 I,92-3 5,65-2 325 327 4.5238 1,
4,

513 125 4,5235 6,43-6 4,25-5 525 327 4,5244 3,
323 125 4,5260 1,30-2 8,872-3 335 327 4.5209 3,
523 125 4,5268 2,59-4 2,23-4 535 327 4,5272 9,
533 125 4,5302 2,72-4 1,63-4 5I7 125 4,5273 I, 7,
313 325 4,5I73 9,95-3 5,65-2 327 125 4,5252 I, I,
513 325 4,5208 1,16-6 4,25-5 527 125 4,5238 3, I,
323 325 4,5234 1,31-3 8,87-3 337 125 4,527 4,00-3 5,

2

3
L

i

$»

LEEE

$343449434399¢:

-4 DO
UHH
hHg
L&

523 325 4,5241 6,76~-3 2,23-4 537 125 4.5292 7,11-5
533 325 4,5275 3,47-3 1,63-4
315 323 4,5183 1,704 7,72

5IS 323 4,5209 9,53-3 I,I

‘

wn
[
4
s
N
m
14

] ‘
)
)
’
?

7
I
I
5
3 2,0
7y
I,
I
S
2
7
S
2

Iiz,
884
SHRRR

§

H

94

Lhb

5 4.5212 I.
4,519 2 17

3

L&
&

Je

£
TELELE

&
g
(2]
L5
PDL e AN
¢
§§§§§§§§

gy
Iif%

EREEREENLIEE

]

LY

SIS 125 4.5236 4.30—3 I
R5 I25 4,5264 5,074 I,
525 I25 4,5270 4,09-5 3,91
335 125 4,5235 1,09-2 3,4

:’l’H\‘l
L
- o o

3

Fel
5|
EFEEE

-

3l5 325 4,5183 9,114 7,72-3
1525 (%) 20(9) 4 - 15225 4f

Id

44
£E

=N o

3
125 335 4,4820 4,07-2 2,94-2 125 I37 4,4826 5
3253354482938&9-0101-1325 137 4,4835 1

- -
o
frrd
|

[ ]

- o

\
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sy

S’l/

.
[

1 A

T

57

stgf A

sty

sU77 N [v A I

T [sig

527

Al

A ] r

335
125
325
335
327
137
337
347
a7
137
337
347
KV 14
137
337

323
125
325
335
125
325

‘335

125
325
335
327
137
337
347
327
137
337
347

137
337
337
337
335
335
335
335
137
137
137
137
337
KK
a3?

335
335
335
335
137
137
137
337
337
337
335
335
335

335

137
137
137
137

4,4864
4,4821
4,162
4,4859
4,4829
4,4836
4,4858
4,4659
4,4835
4,4841
4,4863
4,4864
4,4830
4,4836
4,4858

4,4641
4,4645
41,4640
4,4662
4, 4650
4,4645
4,4668
4,4645
4,4640
4,4663
4,4644
4,4662
4,4661
4,4651
4,4649
4,4668
4.4667
4,4657

1525 ) 2p(P) 4f - 162 05.4f
337 4,4859 4,07+0 8,87-3
339 4,4830 3,65+0 5,38-4

6,23-1 5,34-3
2,1740 2,94-2
2,50+0 1,01-1
2,60+0 5,34-3
1,75-2 5,38-4
4,41+0 1,07-2
1,57+0 5,06-3
1,17+0 8,€7-3
1,88+0 5,384
2,0840 1,07-2
3,36+0 5,06-3
5,29-2 8,67-3
2,12+0 5,38-4
1,20+0 1,07-2
6,19-3 5,06-3

1625 (5) 20() 4f -

7,46-1
8,47-2
4,43-2
8,08-1
5,31-1
3,59-1
I,48-1

1,814
©,99-3
2,96-2
7,90-3
9,99-3
2,96-2
7,90-3
4,19-1 9,99-3
3,35-1 2,96-2
4,91-T 7,%0-3
3,92-3 I1,09-4
1,74-1 1,90-3
8,65-2 1.49-3
1,06+0 4,75-3
3,73-3 1,09-4
1,06+0 1,90-3
3,00-2 1,493
2,94-2 4,75-3

347
327
137
337
347
339
149
349
339
149
349
339
149
349
HII

327
127
337
347
a7
137
337
347
339
149
349
339
149
349
339
149
349

339 4,4836
339 4,4858
339 4,4860
137 4,4862
137 4,4831
137 4,4841
337 4,4857
337 4,4826
337 4,4836
339 4,4858
339 4,4826
339 4,4836
339 4,4820

15225 4f

337 4,4644
327 4,4€62
337 4,4662
337 4,4651
339 4,4645
339 4, 4663
339 4,4662
339 4,4652
137 4,4666
137 4,4651
137 4,4656
337 4,4661
337 4,4646
337 4,4651
339 4,4661
339 4,4646
339 4,4651

2,68-3
I1.83+0
1,51+0
I.230
5.48+0
7,22-1
7,97-1
1,82+0
4,90+0
4,8I+0
1,57-1
2,08+0
7.74+0

1,10-1
3,794
¢, 64-1
2,20-2
¢,33-1
2,511
3,32-1
2,27-4
2,37-1
4,12-1
4,24-1
5,84-2
2.84-1
6,38-1
1,12+0
2,23-2
8,00-4

1,07-2
5,06-3
8,87-3
1,18-2
2,72-2
1,33-2
1,18-2
2,72-2
1,33-2
1,18-2
2,72-2
1,332
2,54-2

1,09-4
1,90-3
1,49-3
4,75-3
1,09-4
1,90-3
1,49-3
4,75-3
1,52-3
2,32-3
3,62-3
1,52-3
2,32-3
3,62-3
1,52-3
2,32-3
3,62-3

3411 339 4,4646 7,58-1 3,51-3

az2?

337

323 335
523 335
533 335
325 335
525 335
335 335

535 335
545 335

325 137
525 137
335 137
535 137
545 137
325 337
525 337
335 337
535 337
545 337
335
335
335
335
335
335
137
137
137
137
137
137

527
337
537
347
547
27
527

537
347
o47

152505) 25 (P)if - 152254f

4,5182 2,75-5
4,5192 3,80-4
4,5234 1,942
4,5189 7,35-5
4,5195 5,73-4
4,5227 1,34-2

4,5233 4,14-3
4,5246 1,06-3

4,5191 B 424
4,5200 1,12-4
4,5232 7,05-3
4,5238 6,91-3
4,5251 2,02-3
4,5189 3,044
4,5195 2,25-4
4,5227 2,24-5
4,5233 9,30-3
4,5246 4,45-3
4,5194 5,62-5
4,5198 7,38-7
4,5241 3,06-3
4,5245 3,65-3
4,5219 6,06-3
4,5226 3,45-3
4,5199 3,75-4
4,5204 5,09-5
4,5247 2,92-7
4,5251 8,25-4
4,5225 1,65-2
4,5231 8,85-4

7,43-5

4,15-4 327
1,86-5 527
1,32-5 337
5,43-2 537
9,77-3 347
2,03-4 547
3,73-3 327
527
5.43-2 337
9,77-3
2,03-1
3,73-3
7.43-5
5,43-2
9,77-3
2,03-4
3,73-3
7.43-5
2,09-4
1,03-4
2,27-4
7,26-5
9,07-4
1,39-4
2,09-4
1,03-4
2,27-4
7,26-5
9,07-4
1,39-4

347
547
529
339
539
349
549
529
339
539
349
549
529
339
539
349
549

537

5311 339
3411 339
5411 339

337 4,5194
337 4,5198
337 4,5241
337 4,5246

.1,23-5 2,094
7,574 1,03-4
7,83-4 2,274
6,57-4 7,26-5

337 4.5219 3,24-5 9,07-4

337 4,5226
339 4,5194
339 4,519

339 4,5242
339 4,5246
339 4,5220
339 4,5227
137 4,5206
137 4,5235
137 4,5250
137 4,5202
137 4,5227
337 4,5200
337 4,5230
337 4,5245
337 4,519
337 4,5222
339 4,5201
339 4,5230
339 4,5245
339 4,5197
339 4,5122
4,5231
4,5191
4,5201

1,57-2 1,394
8,68-4 2,09-4
1,83-6 1,03-4
5,91-3 2,27-4
2,30-3 7,26-5
2,00-3 9,07-4
1,0I-3 1,39-4
1,02-4 1,39-5
8,28-3 2,784
1,97-3 1,22-4



133

WAVELENGTHS (A), RADIATIVE TRANSITION PROBABILITIES A AND

Annex 2

AUTO-IONIZATION PROBABILITIES I'(10'2? s~!) FOR

Ar XVII, Ar XV1 AND Ar XV
Sy aff 2 A rofstgfsey ] A A r
ds ZF - 1s° _
113 101  3,9483 1,1241 315 101  3,9657 3,18-5
J13 101 3,9%95 1,57-1 .
2s% As2p
101 113  3,6109 2,3040 3,5641 101 313 3,793 2,41-4 3,5641
£s ZP —Asts
J11 303  3,7648 6,3440 1.5440 113 303  3,7290 3,36-2 1,791
113 101 3,7514 6,374+0 1,7%1 313 303  3,7632 6,3140 1,6240
J13 101 - 3,7861 3,21-@ 11,6240 315 303 3,7596 6,3740 1,5440
£Pz--4sfp
311 113 . 3,7861 9,73-3 3,16-1 313 315 3,7678 5,3140 O
101 113  3,7524 1,2941 11,4341 315 , 113 - 3,7808 3,66-1 1,87+0
311 313 3,7668 1,27¢1 3,16-1 125 113  3,7698 1,2241 3,25+1
101 313 3,7334 1,01-2 1,43-1 315 313 3,7615 3,33+0 1,87+0°
313 311 3,7630 4,26)0 O 125 313 13,7507 1,97-5 3,25¢+1
313 113 3,7837 4,42-2 O 315 315 3,7650 9,07+0 1,8740
313 313  3,7644 3,1540 O S 125 )15

: 3.7541 5009-1 3|25#1

siylstT]| A A rofag|seyf] A A r
' ds 28t - 18'25
202 212 4,0679 1,82-1 1,5141 202 214 4,0721 2,84-1 1,51¢1
2
As25(5)Zp~4sEs
212 202 33,9815 8,990 1,6740 214 202 3,9649 4,571 5,19-1
A< 25.('5)29 ~4s2s
212 202 3,9662 1,9340 7,6240 214 202 3,979) 1,0441 8,76+0
412 202 4,0163 1,36-2 1,55-3 414 202 4,0146 3,89-2 4,92-)
4 22
'AsZp -ds’ep
212 212 3,9838 1,20+1 1,68-1 414 212 4,010) ),65-4 2,37-2
412 212 4,0123 6,82-2 5,40-2 224 212 33,9880 6,1540 1,431
202 212 3,9682 5,64-1 6,2540 214 214 3,9834 1,4441 1,1740
212 214 33,9878 3,8640 1,68-1 414 214 4,0144 3,18-2 2,37-2
412' 214 4,0164 8,02-3 5,40-2 224 214 ),9921 4,05-) 1,43+1
202 214 ),9722 5,1840 6,2540 416 214 4,0117 7,41-2 2,16-1
214 212 3,9793 11,0540 1,1740 226 214 13,9912 5,30+40 1,53+1
dsLp('P)3s - 435
212 202 33,9535 1,15¢1 6,i0-2 214 202 3,9535 1,11+l 6,21-4
As2p(P)3s - 15" 3s
212 202 13,9706 5,15-2 1,7640 214 202 3,9672 1,73-1 1,78+0
412 202 3,9787 3,26-2 2,07-2 414 202 13,9772 1,34-1 5,17-2
L
202 212 13,9498 11,3340 2,8140 224 212 3,9555 9,9440 3,990
212 212 3,9543 9,534+0 3,85-2 214 214 13,9538 9,95+0 3,31-1
202 214 13,9510 B,1%+0 2,81+0 224 214 3,9567 4,52-1 3,9940
212 214 13,9554 1,31+4Q 3,85-2 226 214 3,9564 1,091 3,390
214 212 ),9527 5,29-1 3,31-1
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Annex 2, continued

1Y)

sty

T

L8t

5L7)

T

202
212

412

422
202
212
412
422
404

214.

414

212
214
224
214
224

212
412
422
214
414
224
424
434
214
414
224
424
434

212
212
2]12
212
214
214
214
214
212
212
212

224
224
224
226
226

224
224
224
224
224
224
224
224
226
226
226
226
226

'3,9715

4sLp()3p ~4s"3p

3,9634
3,9776
3,9751
3,9832
3,9645
3,9797
3,9763
3,9844
3,9753
3,9786
3,971

5,64-2
3,76-1
2,48-2
9,03-2
1,874+0
5,08-3
9,64-~3
2,08-2
1,67-1
1,45-1
6,36-5

3,9472
3,9463
3,9517
3,9467
3,9521

1,09+1
7,03-1
1,05+1
1,00+1
6,14~-1

3,9615
3,9674
3,9714
3,9638
3,9676
3,9748

4,37-1
2,31-4
7,59-2
3,64-2
4,11-3
7,85-2
4,25-2
7,51-2
7,72-1
1,72-3
4,27-2
6,48-3
1,34-3

3,9786
3,9641
3,9680
3,9751
3,978
3,9790

7,92-5

224
424
404
214
414
224
424
416
226
426

9,22-1
2,82-3
7,15-2
4,20-4
9,22-1
2,82-3
7,15-2
4,20-4
8,75-2
3,74-2
2,17-2

,16-2 226
5,97-2 236
5,32-4 226
5,97-2 236
5,32-4 238

IISZF(SP)ZJ—4523J

416
226
426
236
436
416
226
326
236
436
428
238
438

»13-3
6,68-7
3,88-4
5,26-3
6,91-6
5,89-4

2,16-5
5,26=3
6,91-6
5,89-4
7,52-5
2,16-5

212
212
214
214
214
214
214
214
214
214

As ZE[‘I’)ZJ ~453d

224
224
226
226
226

224
224
224
224
224
226
226
226
226
226
226
226
226

3,9703
3,9820
3,9765
3,9798
3,9743
3,9715
3,9832
3,9732
3,9680
3,9611

3,9513
3,9184
3,9517
3,9487
3,9497

3,9678
3,9748
3,9711
3,9685
3,9776
3,9682
3,9752
3,9715
3,9689
3,9779
3,9692
3,9652
3,9763

4,72-1
1,27-1
5,61-2
2,86-1
2,32-3
6,12-1
3,48-2
1,6a-2
3,65-1
7,48-2

2,2140
7,29¢0
8,914+0
1,8840
9,4340

3,24-1
2,15-1
9,85-2
1,17+0
1,01-1
5,24-2
7,31-2
8,35-2
4,04-1
2,23-2
1,22-2
1,9140
6,32-2

2,42+0
8,09-3
8,75-2
3,74-2
2,17-2
2,42490
8,09-3
1,78-1
3,2840
4,53-2

S .13-2
1,39+0

5-13‘2

1,39+0
1,4440

2,53-3
5,02-4
1,55~-3
3,93-3
7,08-3
2,53-3
5,02-4
1,55-3

3.93‘3.

7,08-3

5042’3:

3 p29"3
1,10-2

5]

o X

. A r

YESIR.

212

212
N2

202
212
202
212
214

202
212
412
422
202
212
412
422
404
214
414

212
214
224
214
224

202

202
202

212

212

214
214
212

212
212
212
212
214
214
214
214
212
212
212

224
224
224
226
226

3,9499 1,13¢1 3,92-2 214 202 3,9498

3,997 9,17-2 6,41-1 214 202 3,9660
13,9734 2747-2 3,27-2 414 202 3,9720

J,9488
3,9505
3.9493
3,9509
J,9498

3,9643
3.
3,9717
J,9748
J,5648
3,976
J,9722
32,9753
3,9726

'3,9676

J,9684

3,941
3,9474
3,949
3,9475
3,9494

ds 2,»("')45 - 4s*s

ds2p(PYhs - 1s'hs

ds EP/iP) bp - 45'4’5

2,0540 7,87-1

224 212 3,9507

9,2240 3,27-3 214 214 3,9503
9,1540 7,87-1 224 214 3,9512
2,040 3,27-3 226 214 3,9509

4,20-1 1,17-1

JsZF{"F)IcP - 45‘4;7

8,14-3 7,12-1

5,38-3 9,68-2

1,14-1 6,29-3
4,342 3,01-3
1,88-1 7,12-1
1,39-2 9,68-2
4,46-2 6,29-3
8,57-3 3,01-3
9,40-2 5,26-2
3,09-3 6,55-1
1,40-5 6,05-2

224
424
404
214
414
224
424
416
226
426

212 3,9702

214 3,971
214 3,9681
214 13,9689
214 3,9707
214 3,9744
214 3,9687
214 3,9662
214 3,9729

45 2pfP)4d - Ishd
1,13+1 3,54-2 226 224 3,9491
7,941 3,48-2 236 224 3,9486
1,05¢1 1,31-4 226 226 3,949)
1,0431 3,48-2 236 226 3,9488
7,78-1 1,31-4 238 226 3,9492

212 3,9739

1,2141

1,07+1
1,07+1
4,24-1
1,131

9,19-2

T433-2
. 9'07-2

1,43-1
6,95-3
5,66-2
2,9%-3
6,91-3
3,43-3
1,15-1

4,03+0
6,99+0
T,2340
3,95+40
1,1241

3,69-3

6,57-1 .
5,16~2

1,22+0

1,17-1

1,2240
9 .Gl-t

6,69-1
J,44-2
5,26=2
6,55=1
6,05-2
6,69-1
3,44-2
9,92-2
1,6340
1,12-1

8,86-2 -
6,43-1
8,86-2
6,43-1
6,93-1
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Annex 2, continued
sulsefl A1 A ro{sg] 991 1 Al e
A3 2p(*P)id - 1s4d
212 224 3,9639 2,19-2 3,20-4 416 224 3,969) 1,11-1 6,68-)
412 224 13,9661 B8,58-5 3,30-8 226 224 3,9712 1,42-1 6,994
422 224 3,9699 1,08-1 2,74~4 426 224 1,9662 4,49-2 3,61-)
214 224 13,9652 1,64-2 5,65~4 236 224 3,9668 7,18-2 1,32-2
414 224 13,9662 2,66-3 8,83-6 436 224 13,9722 4,87-2 7,29-)
224 224 3,9707 1,10-2 5,47-4 416 226 3,9695 1,43-1 6,68-)
424 224 13,9699 8,19-2 2,199 226 226 13,9714 2,87-2 £,99-4
434 224 3,971 4,04-2 1,72-5 426 226 3,9664 1,49-2 ),61-3
214 226 13,9653 1,06-1 5,654 2)6 226 3,9669 7,04-2 1,32-2
414 226 13,9663 2,09-3 8,83-6 436 226 13,9724 4,36-3 7,29-3
224 226 13,9708 1,26-1"5,47-4 4280 226 3,9670 2,71-3 },41-3
424 226 13,9701 7,36-4 2,19-9 238 226 3,9647 1,26-1 5,01-2
434 226 13,9732 1,30-4 1,72-5 430 226 3,9711 9,23-2 1,70-2
dsLp(PIf - Ashf
224 236 32,9467 1,1341 ¢ 59== 218 236 3,9482 5,55-1 2,61-5
226 236 13,9466 4,65-1 7,06-5 248 236 3,9472 1,0741 4,46-2
236 236 13,9483 1,0841 2,15-~6 238 238 3,9483 1,0741 2,61-5
226 238 3,946T 1,094l 7,06-5 248 238 3,9473 5,51-1 4,46~2
236 238 13,9484 4,61-1 2,15-6 2410 238 3,9473 1,1341 4,34-2
| AsZp(PYhf - Asthf
224 236 3,9641 9,89-6 2,12-4 428 236 3,9652 2,39-3 5,74-5
424 236 13,9647 3,94-3 4,42-5 238 236 3,970) 2,63-8 1,51-4
434 236 3,9693 1,29-1 1,56~5 438 236 3,9655 6,78-3 4,875
226 236 3,9652 4,81-3 8,05-5 248 236 3,9684 2,11-4 1,49-4
426 236 13,9647 1,19-5 8,22-5 448 236 13,9692 1,56-1 2,06-4
236 236 3,9705 7,91-4 3,24~5 428  238-3,9653 7,624 5,74-5
436 236 3,9693 1,06-2 1,48-5 238 238 3,9704 2,78-4 1,51-4
446 236 13,9686 1,53-1 8,57-5 438 238 13,9655 2,81-3 4,87-5
226 238 13,9653 6,44-%4 8,05-5 248 238 3,9685 1,75-1 1,49-4
426 238 13,9648 9,30-) 8,22-5 448 238 3,969) 4,25~7 2,06-4
236 238 3,9706 4,16-5 3,24-5 4310 238 3,9691 1,33-1 1,07-3
36 238 3,9694 1,25-1 1,48-5 2410 238 3,9647 3,48-4 6,688-4

446 238 3,9686 1,33-2 8,57-5 4410 238 3,9655 2,37-3 5,96-5

sS4

51

I

R r

51

svj

11)

J1s.

nl
101
1
101
3D
1
5) 5]

Jn
113
313

101
101

113
113
5) 8
B)B)
ni
113
31

113
5}
Nl
1
5) 0]
Jl1
E) D
113
113
113
113
113
E) 5 )
E) B)
5} %)
313
5) B )

303
101
101

4,0092
4,0261

4,0566
4,0104
4,0194
J,9740
4,0174
4,0558
4,0186

4,0302
J,9934
3,9742
3,9901
4,0580
3,9978
4,0153
4,0118
4,0280
4,0972
4,0359
4,0537
3,9753
3,99%13
4,0592
3,99%0
4,0165

3,9888
J,9892
3,9966

ds ZszZF

- Astas*

1,0241 6,50+40 313 101 4,0298

2,77-5 1,211

E) D1

As.?s(‘S)ZP — As2s 2p

9,52-5
5,0040
1,4241
9,20-4
T,97+40
4,56-4
8,34-1

2,8440
2,0341
2,844+0
2,03+1
8,224+0
8,2240
8,224+0

BB
5
125
315
125
315
125

315
113
113
313
Nl
5
315

4,0213
4,0518
4,0301
4,0146
3,993
4,0172
3,9959

dsff/ﬁ)fp /ls‘?sff

1,56-1
1,0640
5,45-3
7.44-2
6,17-)
4,27-1

1,311
1,31+1
6,50+0
1,1841
4,37-2
1,064+1
4,34-2 1,35+1
1,53+1 6.50+0
§,97-2 1,184}
1,49-7 4,37-2
5,23-2 1,064
T7,90-3 1,35+1
1,13-3 6,50+0
3,23-2 1,18+1
1,70-2 4,37-2
1,50+0 1,06+1
$,:33+0 1,35+1

1s25(*5)2p("P)3s - 15 2535

8,75+0 3,37-1

8,05¢+0 2,73+0 313 1303 3,9883

113
B) B
513
Jol
J23
315
515
Ja5
318
515
Jas
315
515
Ja5
517
327

315
J15
315
315
315
11)
113
113

313

1
313
315
315
J15
315
315

3, 9780
3,9939
4,0620
4,0017
4,0192
4,0254
4,0954
4,0551

1 _ana7
Parg-iete g

4,0574
4,0178
3,9914
4,0601
4,0205
4,0577
4,0195

113 303 13,9809

1,96-1 3,48-1 315 303 13,9706

1,37-1 1,201
1,214}

3,0340 8,2240
1,47-2 7,1440
4,3940 3,35¢+1
5,02-1 7,144+0
1,66-2 3,35¢1
1,17+1 7,14+40
2,81-1 3,3541

1045‘3 6.50"0
1,2040 1,1841
1,54-3 4,37-2

2,83+0 1,0641

-2,36+0 1,3541

6,64-1
5,94-7
4,06-3
7,83-2
J,02-5
17,0640
J,97-1
1,30-2
4,40-1
1,90-2
5,0840

3,91+1
1,61-1
1,47+1
3,911
1,61-1
1,47+1
3,9141
1,61-1
1,47+1
8,40-2
1,911

5,98-1 2,734%0
8,7540 13,48-1
6,73-1 1,33+0
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Annex 2, continued

ajstyl r| A r st)| e | 2 A r sy sugl. 2 A MEYIES T A r
1325(92p("0)3s— 452533 1523(%)2p("F)3p - 15'253p
311 303 3,9719 2,0640 1,06+0 113 303 13,9663 2,25-2 1,5140 303 315 13,9718 11,9140 4,22¢0 315 313 3,9069 4,0640 1,4542
113 101 3,9746 2,234+0 1,5140 313 303 13,9713 1,43+0 1,2240 113 315 3,9704 1,77-2 2,00-1 125 313 3,9856 1,27-2 B,42+2
313 101 3'97'96 3,07-1 1,2240 315 303 13,9864 1,014l 9,18-2 1) 315 3.9720 3,91-1 7,3140 325 313 33,9751 1,2240 2,6142
. 2 323 315 3,9764 1,24-1 2,451 315 315 3,9877 4,7140 1,4542
4525(’5)?(‘03"‘“ 2533 315 113 3,9903 1,1840 1,45+2 125 315 3,9164 1,8240 8,4242
311 303 4,0132 6,57-3 3,020 513 303 4,0242 1,58-2 9,37-3 125 113 3,9450 8,740 0,42+2 325 315 3,9759 0,60-1 2,6142
1014002 2982 2000 215 03 A IGEL2INO i3 gt 21611 2tez e N 33 1w 40
" .70 - L} - [} - ’ -
13203 4,018 1,55-4 3,714 | 311 113 4,0254 1 oé’azi(?g.?g?zﬁi:izﬁﬂ 5,61-3 9,91-1
2 ’ . - ’ ] ’ - ] -
1s25("9)2 ('P)3p-4s is3p . 521 113 4,0327 2,73-6 1,46-2 323 315 4,0170 1,23-2 1,82+1
101 113 3.9_666 5,99-4 2,61+0 323 313 3,9941 3,4140 4,1041 N1 313 4,0219 1,36-1 4,58=1 523 315 4,0295 5,08-) 2,05-1
311 113 3,9921 2,28-3 6,29-1 303 315 3,9878 1,0640 2,2540 521 313 4,0292 2,98-2 1,46-2 505 113 4,0275 2,30-4 2,8640
101 313 3,9632 1,10-2 2,61+0 113 315 3,9919 1,6440 1,39¢1 301 311 4,0086 4,14-3 2,1340 315 113 4,0238 6,15-3 2,251
311 313 13,9886 9,3640 6,29-1 313 315 3,9837 5,3640 1,1741 313 311 4,0216 1,04-1 9,65+0 515 113 4,0230 9,67-5 4,6540
303 311 3,3067 2,2740 2,2540 323 315 3,9949 2,45-2 4,1041 513 311 4,0210 8,10-4 9,91-1 )25 113 4,0161 1,83-2 7,9041
113 311 3,9908 1,3240 1,331 315 113 3,9756 6,09-2 1,01+1 323 311 4,0159 4,04-2 1,824l 525 113 4,0311 1,95-4 1,22-1
313 311 3,9876 2,85¢0 1,17+1 125 113 3,9721 1,63-1 2,3%2 523 311 4,0264 2,50-2 2,05-1 505 313 4,0240 2,79-2 2,8640
323 311 3,9936 2,6040 4,1041 325 113 3,9953 3,58-1 1,66+2 303 113 4,0124 2,01-2 2,1340 315 313 4,0203 8,60-2 2,25¢41
303 113 3,9904 1,1040 2,25¢0 315 313 13,9721 4,65-2 1,0141 313 113 4,0254 B8,37-3 9,65¢+0 515 313 4,0195 1,27-4 4,6540
113 113 3,9946 4,29%40 1,3%1 125 313 13,9687 1,79-2 2,39%2 513 113 4,0248 7,58-4 9,91-1 325 313 4,0146 3,79-2 7,90+1
313 113 3,9913 5,63-1 1,174} . 325 313 13,9918 5,27+40 1,66+2 323 113 4,0197 3,35-2 1,821 525 313 4,0276 3,06-2 1,22-1
323 113 3,9976 1,2340 4,10+1 315 315 3,9229 5,48-1 1,01+l 523 113 4,0322 1,7)-4 2,05-1 505 315 4,0248 5,70-2 2,8640
303 313 3,9370 4,3540 2,25¢0 125 315 3,9695 2,99-3 2,3%2 303 313 4,0089 3,23-2 2,1340 315 315 4,0211 6,31-2 2,2541
11) 313 3,9211 1,59-1 1,3%1 325 315 3,9926 2,6240 1,6642 313 313 4,0219 4,47-2 9,65¢0 515 315 4,0203 2,56-3 4,65+0
313 313 3,9879 5,19-1 1,17+1 327 315 3,99504 9,3040 2,1640 513 313 4,0213 2,18-3 9,91=1 325 315 4,0155 1,08-1 7,90+1
hes(sj)z,,(lpﬁp_ 452153,, 323 313 4,0162 9,05-2 1,8241 525 1315 4,0284 6,82-4 1,22-1
101 113 13,9852 1,07+41 2,9640 303 113 13,9744 2,34-1 4,2240 523 313 4,0287 4,13-4 2,05-1 517 311 4,0193 5,17-3 9,16-2
311 113 3,9771 1,34-1 1,10-1 113 113 3,9730 3,30+0 2,80-1 J0) 315 4,0097 2,48-1 2,1340 327 315 4,0135 6,06~2 3,67+0
101 313 3,9817 7,00-3 2,96+0 313 113 ),3765 1,82-4 7,31+0 313 315 4,0227 1,17-2 9,65¢0 527 315 4,0267 2,25-2 1,15-2
311 313 3,9737 1,2640 1,10-1 323 113 3,9791 1,47-2 2,4541 AsEs("Y 2p (*P)3d - As* 25 3
303 311 3,9707 9,90-2 4,22¢0 303 313 3,9710 5,461 4,2240 311 323 3,9811 9,63+0 1,30-1 323 32) 13,9856 6,1340 8,23+0
113 311 3,9693 2,40-2 2,80-1 113 J13 3,969 9,57-5 2,80-1 113 323 3,9633 3,51-2 9,85+40 113 125 3,9705 1,82-1 9,850
313 311 3,9728 1,42-1 7,3140 313 313 3,9730 2,44-1 T,3140 313 323 3,9814 3,92+0 6,90+1 313 125 13,9887 1372-2 6,90+1
323 311 3,9753 1,32+0 2,45+1 323 313 3,9756 1,4040 2,45+1 ' ‘




LE

Annex 2, continued
517 S‘ﬁy A A r a3 5‘I:J| A a -
4525(9) p( 0)3d - 45°C53J
323 125 3,9929 1,89-2 8,2340 335 325 3,9d82 1,86+0 4,1140
113 325 3,9634 6,68~2 9,8540 315 )27  3,9814 4,6540 1,17-1
313 325 3,9815 5,4540 6,90+1 125 327 3,9838 5,11-1 6,44-1
323 1325 13,9058 3,45+40 8,23+0 1325 127 3,9858 3,3540 6.43-1
315 323 3,9810 3,57-3 1,17-1-335 327 3,9084 5,27-2 4,1140
© 125 323 3,9334 2,2440 6,44-1 327 125  3,9742 8,80-3 6,39-2
325 323 3,9855 1,17+0 6,431 137 125 13,9717 1,49-1 4,78-1
335 323 3,9801 4,54+40 4,11¢0 337 125 3,9941 1,03-1 8,22-1
J15 125 3,9803 1,9440 1,17-1 327 325 3,9671 1,00-1 6,39-2
125 125 3,9907 3,1740 6,44-1 137 325 13,9546 8,17-6 4,78-1
325 125 3,9927 6,40-1 6,43-1 337 325 3,9869 4,720 8,22-1
335 125 3,9954 4,27-1 4,1140 327 327 13,9673 4,93-1 6,39-2
315 325 3,9812 1,93+40 1,17-1 137 327 3,9648 8,31-3 4,768-1
125 325 3,9836 1,83+0 6,44-1 337 327 3,9871 2,77+0 8,22-1
325 325 3,9856 3,7840 6,43-1 339 327 3,9854 8,5640 9,98-1
1525(%5)2p()3d - 4825 3d .
311 323 3,9643 1,0640 5,35-2 315 325 3,9645 2,00-1 8,22-2
113 323 3,973 2,45-2 1,5%0 125 325 13,9684 1,00-2 4,82-1
313 323 13,9645 2,32-1 3,09+1 125 325 3,9674 2,73-1 1,70-1
323 323 3,9676 4,30-1 7,38+0 335 325 3,9691 7,41-1 1,2240
113 125 3,3805 93,6640 1,59+40 315 327 3,9647 1,4240 8,22-2
313 125 3,9717 1,25-1 3,09+41 125 327 3,9686 3,65-4 4,82-1
323 125 3,9748 8,16-1 7,3840 325 327 3,9676 5,82-1 1,70-1
113 325 3,9734 2,54-1 1,59+0 335 327 13,9693 6,33-2 1,2240
313 325 3.9646 9,01-1 3.0911 327 125 3,9917 8,73-4 2,07-1
323 325 3,9677 5,50-1 7,3840 137 125 3,9844 1,0441 9,66-1
315 323 3,9643 9,65-3 8,22-2 337 125 13,9761 1,28-1 3,94-1
125 323 3,9683 1,98-2 4,82-1 327 325 13,9845 3,5040 2,07-1
325 323 3,9673 1,01-1 1,70-1 137 325 3,9773 1,14~1 9,66-1
335 323 3,9689 2,1240 1,22+40 337 325 3,9690 1,79+0 3,94~-1
315 125 3,9716 1,38-2 8,22-2 327 327 3,9847 6,6340 2,07-1
125 125 3,9755 4,1340 4,82-1 137 327 13,9775 6,41-2 9,66-1
325 125 3,9745 3,50-1 1,70-1 337 327 13,9692 6,69-1 3,94-1
335 125 3,9762 1,25-1 1,22+40 339 327 13,9689 1,6440 3,17-1

g

A r

Su]

5L]

A

i
521
B}
513
323
52)
513
31)
51)
32
523
533
31
513
323
523
533
315
515
325
525
335
535
315
515
325
525
335
535

B1 D1
113
5)8)

J23
323
Ja3
J2)
32}
323
323
125
125
125
125
125
325
Jas
325
Jas
)25
Ja3
Ja3
323
323
323
Ja3
125
125
125
125
125
125

303
101
101

4,0039
4,0173
4,0046
4,0137
4,0161
4,0174
4,0240
4,0120
14,0211
4,025
4,0248
4,0315
4,0048
4,01380
4,0162
4,0175
4,0242
4,0062
4,0139
4,0160
14,0175
4,0102
4,0235
4,0135
4,0213
4,0235
4,0249
4,0176
4,0309

3,9859
3,9844
3,9881

4525(”5)2#"")5«/ —45%73 3

1,46-1 3,17-2
2,52-2 8,975
9,46-) 2,23-1
1,86-4 3,82-4
1,85-2 1,5740
1,92-2 6,42-2
1,40-2 1,30-2
6,40-3 2,234+1
3,58-5 3,82-4
1,52-2 1,5740
1,40-4 6,42-2
9,07-5 1,30-2
1,66-1 2,2341
1,64-5 3,R2-4
1,13-5 1,5740
9,38-3 6,42-2
5,26-3 1,30-2
7,01-4 5,57-2
2,13-4 1,45-3
4,7)-2 5,42-2
4.51-)
1,0340
1,49-3
5,57-2
1,45-)
5,42-2
4,51-3
1,0340
1,49-3

45 25(5)2p(*Pks -

8,540 1,63~

315
515
Jas
525
335

535
ns
515
325
525
335
535
517
J27
527
BB Y
537
517
327
527
37
537
517
327
527
N
537
529
339
539

113

325
325
325
325
J2s
J2s
327
327
327
327
327
327
125
125
125
125
125
325
325
325

128

&

Jes
JeT
Ja27
37
327
27
J27
327
J21

303

68,1140 1,1040 313 303}
9,87-1 2,70-1 1315 303

4,006)
4,0140
4,0162
4,0177
4,010)
4,0236
4,0065
4,0142
4,0164
4,0179
4,0105
4,0238
4,0215
4,0227
4,0252
4,0159
4,0301
4,0142
4,0154

4,0179
4 008§

S~V

4,0228
4,0145
4,0156
4,0181
4,0088
4,0230
4,0155
4,0069
4,0217

4585k

31,9818
3,9855
3.,9834

2,58-4
1,15-3
2,79-3
2,37-2
1,82-1
2,93-3
2,24-1
1 072"4
4,12-3
5,54=3
1,45-3
1,71-3
2,68-3
9,28-3
1,19-3
1,40-2
1,41-6
5,62-3
5,24-2
1,15-2
5,02=1
2,16-2
8,46-4
3,63-3
J,52-2
1,58-1
4,46-4
5,94-3
5,94-1
1,96-2

1,5140
7-571‘0
1,00+1

5,57-2
1,45-3
5,42-2
4,51-)
1,03+0
1,49-3
5 57.2

LA X

1,45-3
5,42-2
4,51-3
1,0340
1,49-3
5,70-3
2,48-2
3,39-3
4,05-2
2,46-3
5,70-3
2,48-2
3,39-2
4,06-2
2,46-3
5,70-3
2,48-2
3,39-3
4,05-2
2,46-3
1,76-3
5,57-2
3,09-3

1,1040
2,70-1
5,41-1
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Annex 2, continued

ST A rolsgf sy A A r
4525('5)2,0('?) s -4s*2shs
311 303 13,9692 2,3040 4,28-1 113 303 3,9666 2,42-3 5,57-1
113 101 3,9691 1,4240 5,57-1 313 303 3,9689 1,7440 4,85-1
31) 101 3,9715 2,93-1 4,85-1 315 303 ),9682 7,85-1 5,392
4.,2'5(‘5’5,)(‘?)1'5-45‘2545 : N '
311 303 4,0157 8,24-3 1,23+0 513 303 4,0195 1,592 1,83-2
313 101 4,0169 3,09-2 1,2140 315 303 4,0113 7,54-3 1,2040
513 101 4,0222 3,06-4 1,83-2 515 303 4,0179 3,89-2 2,51-2
313 303 4,0143 2,28-) 1,2140 :
AsZ’s(‘S)Zq('P)‘P-szs"p
101 113 13,9667 4,50-1 6,37-1 323 313 3,9476 4,1540 1,57-1
311 113 3,9869 9,08-2 4,43-1 303 315 3,9837 11,6840 8,69-1
101 313 3,9655 2,02-2 6,37-1 113 315 3,9665 5,4640 17,0340
311 313 3,9857 8,8040 4,43-1 313 315 3,9845 1,42:0 9,43-1
303 311 3,9832 1,6240 8,69-1 323 315 13,9879 2,71-2 1,57+
113 311 3,9861 4,12-2 7,03+0 315 113 3,9851 8,38-1 1,01+2
313 311 3,9840 4,8340 9,43-1 125 113 3,9842 17,3740  3,9542
323 311 3,96875 2,88+0 1,5741 325 113 3,9076 1,5140 17,7240
303 113 3,9845 2,4440 8,69-1 315 313 3,9839 6,9140 11,0142
£13 113 3,9574 2,50+0 7,0340 125 313 3,9830 1,57-5 3,95+2
313 113 3,9853 2,7840 9,43-1 325 313 3,9864 2,80+0 7,7240
323 113 3,9880 1,0140 1,57+41 315 315 3,9842 2,2340 11,0142
303 313 3,9833 3,8440 8,69-1 125 315 13,9833 2,8540 3,95¢2
113 313 3,962 2,44-1 7,030 325 315 13,9067 4,2040 7,7240
313 313 3,9941 6,93-1 9,43-1 327 315 13,9946 9,8040 8,20-1
ds25(*S)p("P)hp - A3<skp
101 113 3,90626 11,0241 1,5640 303 113 3,997 5,25-1 8,76-1
311 113 3,9710 9,64-2 3,77-1 113 113 3,9690 {,4{+0 2,64-1
101 313 3,9014 1,97-1 1,5640 313 113 3,9706 9,77-2  3,83+0
311 313 3,9690 1,79+0 3,77-1 323 113 3,9716 3,32-2 11,3641
303 311 3,9684 1,16-1 8,76-1 303 313 3,9685 4,55-1 8,761
113 311 3,9677 2,88-2 2,64-1 113 313 3,9678 2,29-2 2,64-1
313 311 3,9693 2,53-1 3,83+0 313 313 13,9694 7,26-2 3,8340
323 311 3,9702 1,0240 1,361 323 313 3,9703 1,33+0 1,3641.

.

5] s'ty' A A r 5] s'z"/ )y A r
. 1525 (') 2p(P)ip ~ 15°25 9p

303 315 3,9688 8,1u-1 8,76-1 315 313 33,9689 2,36-1 1,15-1
113 315 3,9602 1,25-1 2,64-1 125 313 13,9674 7,56-4 6,43¢1
13 315 3,9697 1,1240 3,83+0 325 313 3,9699 8,23-1 1,20+2
323 315 3,9707 1,44-1 1,36+1 315 315 3,9692 5,76-1 1,15-1
315 113 3,9701 6,72-2 1,15-1 125 315 3,9677 3,75-) 6,43+1
125 113 3,9686 6,82-1 6,43+1 325 315 3,9703 9,26-1 1,20+2
325 113 3,9712 3,39-1 1,2042 327 315 13,9696 1,0040 9,11-1
: 1525 (°5) 2p(P4p - (6225 4p

311 113 4,0186 2,33-2 1,83-1 513" 315 4,0179 8,35-5 3,19+0
521 113 4,0224 1,14-4 1,12-2 323 315 4,0159 3,47-4 4,2040
11 31) 4,0174 7,31-3 1,83-1 523 315 4,0211 4,16-3 9,57-2
521 313 4,0212 2,19-2 1,12-2 505 - 113 4,0199 5,13-4 2,17+0
303 311 4,0110 6,25-4 8,81-1 315 113 4,0175 2,00-2 2,61+l
N3 311 4,0179 2,80-2 4,84+0 515 113 4,0164 2,71-4 4,5)-1
513 311 4,0175 8,08-7 3,19+0 325 113 4,0148 5,62-3 1,61+1
32) 311 4,0155 2,09-3 4,2040 525 113 4,0213 8,96-4 2,54-1
523 311 4,0207 1,73-2 .9,57-2° 505 343 4,0186 2,67-2 2,174+0
303 113 4,0124 5,25-3 8,681-1 315 313 23,0162 1,64-2 2,61¢1
313 119 4,0192 1,75-3 4,84+0 515 313 4,0151 3,88-5 4,53-1
513 113 4,0188 4,10-4 3,190 325 313 4,0135 1,63-5 1,614+1
323 113 4,0168 3,47-2 4,2040 525 313 4,0200 1,66-2 2,54-1
523 113 4,0220 3,98-4 9,57-2 505 315 4,0189 2,66-2 2,17+0
303 313 4,0111 1,62-5 8,81-1 315 315 4,0166 3,22-4 2,614l
313 313 4,0180 9,22-3 4,84+0 515 315 4,0155 5,26=5 4,53-1
513 313 4,0176 8,43-3 3,19+0 325 315 4,0139 2,48-2 1,6141
323 313 4,0156 1,56-2 4,2040 525 315 4,0204 1,83-3 2,54-1
523 313 4,0208 1,15-4 9,57-2 517 315 4,0153 .2,20-3 5,19-2
303 315 4,0115 2,78-2 8,81-1 327 315 4,0127 1,13-3 1,55+0
313 315 4,018 3,49-3 4,84+0 527 315 4,0189 3,12-2 3,90-2

1525 ('9)20 () 4ol - 1s°2s 4o

311 323 3,9015 9,87+0 6,96-2 323 323 3,9843 3,66+0 6,67-1
113 323 3,9790 5,29-2 1,19+0 113 125 3,9813 9,3040 1,1940
313 323 3,9817 6,15+0 3,90+1 313 125 3,9840 1,87-2 3,90+1
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Annex 2, continued

Sl]

51]

’

3

A r

Sty

522

A Y

323
113
B)B)
323
35
125

128
s~

335
5
125
Jas5
335
15
125
Jas5

B)D1
113
i
J23
113
1
323
113
B} 8
J2)
315
125
Jas
335
315
125
Jas
335

125
325
Ja5
325
323
323
323
323
125
125
125
125
325
325
325

ja)
Jaj3
323
Jaj3
125
125
125
Jas5
Jas
Jas
323
Jas
323
BF3)
125
125
125
125

3,9866
3,979
3,9018
31,9844
3,96845
3,9814

a2
L

3,9858
3,9868
3,9037
3,9846
3,9880
3,9045
3,9814
3,9824

3,9658
3,9655
3,9660
3,9676
31,9677
3,9683
3,9699
3,9655
3,9661
3,9677
3,9660
3,9677
3,967
3, 9681
3,9683
3,9700
3,9696
3,9704

15 25 (6) 20 (P) 9ol - 75225 4o/

3,11-1
6,47-1
3,614+0
4,92+0
4,28-1
3,37-2

} ' 67#0

4,80+0 2,090
1,4040 1,69-1
4,97+0 6,41-2
1,6640 1,79-1
5,61-1 2,0940
1,024+0 1,69%-1
1,654+0 6,41-2
4,15+0 1,7Y-1

6,67-1
1,1%40
J,90¢1
6,67-1
1,69-1
6,41~2

1,79-1

15 25 (%) 2 (P) 4! -

9,46-1 2,86-2
3,82-2 7,4%0
2,85-1 1,57+1
6,31-1 2,10+0
5,37=1 7,49+0
2,28-1 1,57+1
3,63=1 2,10+0
1,44-1 7,4%0
5,80~1 1,57+1
9,22-1 2,1040
2,§7-2 2,47-2
1,22-1 1,25-1
4,11-1 1,03-1
1,27+0 8,19-1
2,51-4 2,47-2
1,4240 1,25-1
2,04-2 1,03-1
7,01-1 8,19-1

335
s
125
325
335
327
137
3
327
137
337
327
137
337
339

315
125
325
335
315
125
325
335
Bry
137
N
27
137
B Y]
Ja21
137
I
339

Jas
J27
J27
327
J27
125
125
325
Jas
325
327
327
J27
327

J25
325
325
325
327
327
J27
327
125
125
125
J25
325
J25
327
Ja7
327
327

3. 9858
3,9846
3, 9015
3,9825
},9859
3,9650
3,9686
3,9872
3,9827
J,9664
3,9850
3,9028
3,9665
3,9851 4,114+0
3,9832 9,68+0

15228 4o/

3,9660 2,56-1
3,9678 2,09-1
3,9673 1,86-1
3,9682 7,20-1
3,9661 1,02+0
3,9678 4,66-1
3,9674
3,9682
3,9693
3,9823
3,9702
3,9671
3,9800
3,9680
3,9671
3,9801
3,9681
3,9675

2,60+0
5,50+0
2,79+0
2,71-1
1,18-1
6,09-3
2,41-1
4,77-1
5,18+0
6,69-4
3,92+0
4,82+0
1,26-1

2,75-2
6,37-2
9,63+40
4,29-1
2,65-1
9,69-1
3,08-1
4,75-1
9,55-1
1,10+0

5,69-1

2,09+0

1,69-1
6,41-2
1,79-1
2,09:0
1,47-1
i,25-1
3, N1-1
1,47-1
1,23-1
3,71-1
1,47-1
1,23-1
3,711-1
4,80-1

2,47-2

1,25-1
1,03-1
8,19-1
2,47-2
1,25-1
1,03-1
8,19-1
4,10-2
5,69-1
1,34-1
4,10-2
5,69-1
1,34-1
4,10-2
5,69-1
1,34-1
1,18-1

Sel

s&g

A

r

Sl]

szg'

.A ‘p

N1
521
N3
513
323
523
533
1)
513
323
523
533
313
513
323
523
533
35
515
325
525
335
535
315
515
325
525
335
535
NS

J2)
1295

5

323
323
Jaj
323
32}
J23
Ja23
125
125
125
125
125
325
325
3a5
Ja5
Ja2s5
323
Ja23
Ja3
323
323
323
125
125
125
125
125
125
Jas

335
335
335

4,0094
4,0160
4,0099
4,0128
4,0154
4,0161
4,0192
4,0122
4,0151
4,0177
4,0184
4,0216
4,0099
4,0129
4,0155
4,0161
4,0193
4,0108
4,0129
4,0158
4,0164
4,0134
4,0188
4,0132
4,0152
4,0182
4,0187
4,0157
4,0212
4,0109

3, 9806
3,9303
3,911

15 25 (45) 20 (P) 4ol - £522s 4/

6,75-3
3,09-2
1,31-5
9,99-5
1,11-6
2,142
1,07-2
2,99-3
1,03-5
2,37-2
5,03-4
5,66-4
1,30-2
6,59-7
2,77-3
1,22-2
6,12-3
2,40-4
8,55-4
6,50-3
1,85-2
4,65-2
1,40-2
3,16-3
3,46-4
6,13-4

'9,22-5

2,81-2
2,55-4
1,93-3

8,47-)
9,90-5
6,834+0
4,22-)
1,67-1
1,01-1
7,19-3
6,8)+0
" 4,22-3
1,67-1
1,01-1
7,19-3
6,83+0
4,22-3
1,67-1
1,01-1
7,19-3
9,02-3
1,43-3
J.35=-2
1,78-2
2,59-1
1,23-3
9,02-3
{1,43-3
J,35-2
1,78-2
2,59-1
1,23-)
9,02~}

515
Jas
525
335
535
315
515
Jas
525
335
535
517
j27
527
B3y
537
517
Ja7
527
337
537
517
327
527
7
537
529
339
539

325
325
325
325
325
327
327
327
327
327
327
125
125
125
125
125

325
325
325
325
325
327
327
327
327
327
Ja27
327
327

15 25 (1) 2p (P) 4f -
9,964+0 5,42-4 335 )35
5,51-2 2,17-4 125
5,39+0 },1Y-4 125

137
137

4,0130
4,0159
4,0164
4,0134
4,0189
4,0110
4,013
4,0160
4,0165
4,0135
4,0190
4,0190
4,0170
4,0155
4,0137
4,0206
4,0167°
4,0147
4,0132
4,0114
4,018)
4,0168
4,0148
4,013)
4,0115
4,0184
4,0137
4,0103
4,0171

flszé%;4/f

3,9839 4,2240
3,9008 7,0240
J,e16 1,61+0

5,00-5
1,29-2
1,18-2
2,27-2
7,76-4
2,14-2
1,65-4
4,61-3
1,23-2
2,51-3
2,41-)
2,10-3
2,12-2
4,52-4
5,50-3
2,13-4
1,80-2
2,01-2
4,827
2.51-2
1,50-2
2,132
6,89-3
1,57-3
1.95-2
7,51-4
1,64-)
3,222
2,70-2

1,43-)
Je35-2
1,78-2
2,59-1
1023'3
9,02-)
1,43-3
3,35=-2
1,78-2
2,59-1
1,23-3
1,68-3
2,00-2
1,32-3
3'94-2'
2,89-)
1,68-3
2,00-2
1,32-3
3,94-2
2,89-3
1,68-3
2,00-2
1,32-)
3,94-2
2,89-3
8,98-4
5,87=2
4,39-)

5,11-4
2'17-‘
J,89-4
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Annex 2, continued

'5L]

’

5221

A

A

T | st

52]’

A

A r

335
125
325
335
327
137
B3y
347
J27
137
37
347
327
137
BBy

323
125
325
335

125

325
335
125
325
335
327
137
n
i
J27
137
n
341

137
31
»
B3
335
)35
335
335
137
137
137
137
BBy
7
37

335
335
335
335
137
137
137
37
3
37
335
335
335
335
137
137
137
137

3,9844
3, 9803
3,9011
3,9840
3,9011
3,9639
3,9716
3,9840
3,9816
3,944
3,9621

3,9u45

3,901
3,9839
3,91316

3,9654
3,9654
3,9654
3,9674
3,966)3
J,9658
3,9678
J,9658
3,9654
31,9674
3,9657
3,9674
3,967)
3,9664
3,9662
3,9678
3,9678
3,9669

15 25 ('S) 20(P)4f - 15225 4F

8,93-1
2,084+0
2,85+0
3.,47+0
1,28-2
1,3740
5,43+0
2,26+0
2,86+0
3,72+0
2,5340
2,88-1
2,69+0
1,48-1
1,92+0

8,64-1
1,04-1
5,06-2
1,0040
6,28-1
4,28-1
2,49-1
5.,23-1
3,76-1
7,44-1
4,73-3
J,15-1
1,62~1
1,27+0
5,15-3
1,3640
0,84-)
4,39-2

5,11-4
2,17-4
3,09-4
5,11-4
6,474
1,04-2
2,93-)
1,19-2
6,74-4
1,04-2
2,93-)
1,19-2
6,47-4
1,04-4
2,93-)

1,01-4
6,14-4
6,61-4
1,59-4
6,14-4
6,61-4
1,59-4
6,14-4
6,614
1,59-4
1,54-4
1,76-)
1,91-3
1,0n-3
1,54-4
1,76-3
1,91-3
4,68=3

347
327
137
37
347
339
149
J49
339
149
J49
339
149
349

37
339
339
339
339
137
137
137
37
m
137
339
339
339

3411 339
15 25(’5)0p (P)4f -

27
137
N
347
327
137
I
347
339
149
349
339
149
J49
339
149
349

37
BBy
BN
N
339
339
)39
339
137
137
137
37
SRy
37
339
339
339

3411 339

J,9840
3, 9812
4,9839
3,9817
J,9840
3,9821
3,9812
3,9843
3.9016
J,9807
3,988
3,9817
3,9808
3,9839
J,9811

4,65+0 1,19-2
4,3040 6,47-4
3,2240 1,04-4
4,97-3 2,93-3
1,27+40 1,19-2
8,95~1 1,32-2
6,78¢0 2,93-2
1,77+0 1,35-2
5,9340 1,32-2
2,5540 2,93-2
1,13+0 1,35-2
3,07+0 1,32-2
6,51-1 2,93-2
55,6340 1,35=2
9,94+0 2,762

1225 4F

3,9658
J,9674
3,9673
3,9664
3,9658
3,9674
3,9674
3,9665

3,9663
3,9668
3,9672
3,9659
J,9663
3,973
3,9659
3,9664
3,9659

1,34-1 1,
8,91-3 1
1,240 1,91-)
1,97-2 4,08-3
1,140 1,54-4
3,57-1 1,76-3
£,53-1 1,91-3

6!35‘4 4.08—3 '

4,16-1 2,39-3
4,65-1 2,00-)
5,09-1 3,06-3
1,27-1 2,39-3
3,36-1 2,00-3
7,48-1 3,06-3
1,4440 2,39-3

2,69-2 2,00-3

3,98-3 3,06-3
8,80-1 3,13-)

lS{]

5’57 A A r 5t7 s¢y’f 2 A r
1s2s(%6)2p(F) 4f - 15205 4f
323 335 4,0109 4,81-5 4,10-4 327 ' 337 4,0117 1,55-5 1,00-4
523 335 4,0115 5,61-4 1,89-5 527 337 4,0121 9,92-4 2,21-4
533 335 4,0155 3,50-2 1,37-5 337 337 4,0164 1,67-3 2,5%-4
325 335 4,0112 1,01-4 3,21-4 537 337 4,0167 1,16-3 7,98-5
529 335 4,0117 8,05-4 5,93-5 347 337 4,0143 9,52-5 5,92-4
335 335 4,0149 2,37-2 1,58-4 547 337 4,0149 2,80-2 1,12-4
535 335 4,0154 7, 9-3 1,18-4 327 339 4,0117 1,17-3 1,00-4
545 335 4,0168 2,14-3 4,79-5 527 339 4,0121 4,06-6 2,21-4
)25 137 4,0117 1,21-3 3,21-4 337 )39 4,0164 1,02-2 2,59-4
525 137 4,0122 1,56-4 5,93~5 537 1339 4,0168 3,75-3 7,98-5
- 335 137 4,0154 1,36-2 1,58-4 347 339 4,0143 3,84-3 5,92-4
535 137 4,0159 1,21-2 1,18-4 547 339 4,0149 2,16-3 1,12-4
545 137 4,0172 3,43-3 4,79-5 529 137 4,0127 1,37-4 1,56-5
325 337 4,0112 4,17-4 3,21-4 339 137 4,0156 1,40-2 2,58-4
525 337 4,0117 3,21-4 5,93-5 539 137 4,017L 3,72-3 1,47-4
335 337 4,0149 2,60-5 1,58-4 349 137 4,0123 9,73-4 4,23-4
535 337 4,0154 1,67-2 1,18-4 549 137 4,0150 9,90-3 2,82
545 337 4,0168 7,70-3 4,79-5 529 337 4,0122 1,72-4 1,56-5
J27 335 4,0116 8,40-5 1,00-4 339 337 4,0152 2,57-2 2,59-4
527 335 4,0120 2,17-6 2,21-4 539 337 4,0166 4,12-3 1,47-4
337 335 4,0163 4,02-3 2,59-4 349 337 4,0119 B,11-4 4,23-4
537 335 4,0167 6,60-3 7,98-5 549 337 4,0145 4,05-3 2,82-4
JAT 335 4,0143 1,03-2 9,92-4 529 339 4,0123 7,09-4 1,56-5
547 335 4,0148 6,65-3 1,12-4 339 339 4,0152 1,25-4 2,58-4
327 137 4,0121 4,82-4 1,00-4 539 339 4,0167 4,91-3 1,47-4
527 137 4,0125 5,19-5 2,21-4 349 339 4,0119 8,69-5 4,23-4
337 137 4,0168 7,24-6 2,59-4 549 339 4,0145 2,59-2 2,82-4
537 137 4,0172 1,61-3 7,98-5 5311 339 4,0153 3,54-2 2,49-4
347 137 23,0148 2,96-2 5,92-4 3411 339 4,0114 4,60-5 7,10-4
547 137 4,0153 1,58-3 {,{2-4 5411 339 4,0123 7,30-4 1,63-5
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WAVELENGTHS (A), RADIATIVE TRANSITION PROBABILITIES A AND

Annex 3

AUTO-TONIZATION PROBABILITIES I'(10'? s~ ') FOR

K XVIII, K XVII AND

K XVI

Sez

¥V ro|syg s'lf;’ p)

5t

113
B} 5)

101

31
113
E) B )

311
101
B3
101
B) B
3
1

113

303
101
101

113

113
BB
313
1
113
1

3.5310 1,4041 0
3,5495 2,61-1 0

2s% - 4%¢§o
3,4156 2,8540 3,79+1 101 313

2s2p - 152
3,3760 7,9040 1,95+0 113 303
3,3641 7,93+0 2,07+1 313 303
3,3939 5,40-2 2,1140 315 303

é502 - /?2&9
3,3945 1,52-2 4,46-1 313 315
3,3649 1,61+1 1,54+1 315 113
3,3776 1,5%1 4,46-1 125 113}
3,3483 1,58-2 1,541 315 313
3,3738 5,3140 O 125 313
3,3920 7,27-2 0 315 315
33,3751 3,91+0 0 125 315

3,3985 5,48-2 3,79+1

3,3450 5,64~2 2,07+1
3,3745 7,86+0 2,1140
3,3708 7,94+0 1,944+0

3,3786 6,61+0 O

3,3892 6,39-1 2,58+0
3,3798 1,50+1 3,19+1
3,3723 4,21+40 2,58+0
3-3630 9066’5 391941
3,3758 1,11+1 2,5840
3,3665 8,75-1 3,19+1

202

212

212
412

212
412
202
212
412
202
214

212

212
412

202
212
202
212
214

212

202

202
202

212
212
212
214
2i4
214
212

202

202
202

212
212
214
214
212

3,6329
3,559

3,5464
J,5892

3,5612
3,5855
3,5474
3,565)
3,5897
3,5514
3,5566

3,5358

3,5505
3,5574

J,5321
3,5361
3,533
3,5373
3.5345

2,72+0 7,25.0 214 202
2,30-2

1|5271
1,04-1
5,67-1
4,6140
1,28-2
637500
1,13+0

1,41+1

1,10-1
5,17-2

1,43+0
1,22+1
1,04+1
1,36+0
5,32-1

75 25 - 15°2p

1,89-1 1,144+1 202 214 3,6372

1525 ('5)2p ~ 15%7s

1,10¢1 1,94+0 214 202 3,5451

15 25(%5)20~ /5225
3,5573

2,25-3 414 202 ),5876

/Sggﬁ)z - /52130
2,72-1 414 212
9,33-2 224 212
7,55+0 214 214
2,72-1 414 214
9,33-2 224 214
7,55+0 416 214 13,5850
1,4040 226 214 13,5677

f5¢§0(7°)35 - 75235

0,14-2 214 202

3,5835
3,5646
3,5607
3,5876
3,5686

3,5355

1s2p (F)3s - 1s%5s
1,8440 214 202 3,5469
2,49-2 414 202 3,5560

15 2p(P)3p - 1s23p

3,537
3,5357
3,5383
3,5379

2,8940 224 212
4,94-2 214 214
2,0940 224 214
4,94-2 226 214
4,39-1

1,14+1
5,05-1 5,25-1

8,65+0
6,73-2 7+35-3

6,24-4 3,28-2
77,9240 1,43+1
1,81+1 1,40+0
5,27-2 3,28-2
3,93-2 1,43+1
1,32-1 3,19-1
6,63+40 1,54+1

2,43-1 1,884+0
2,26-1 6,36-2

1,25+1
1,25¢1
4,34-1
1,371

4,1)+0
4,39-1
4,13+0
J,47+0



Annex 3, continued

[A4

’l

A

S?]

A

A

r

57

52;7

A

202
212
412
422
202
212
412
422
404
214
414

212
214
224
214
224

212
412
422
214
414
224
424
434
214
414
224
424
434

212
212
212
212
214
214
214
214
212
212
212

224
224
224
226
226

224
224
22

224
224
224
224
224
226
226
226
226
226

3,5437
3,5559
3,5541
3,561
3,5449
3,551
3,555)
3,5625
3,5538
3,5571
3,5520

J,5302
3,529)
J,5340
31,5297
J,5344

J.5421
3,547
J.5511
3,5442
3,547
J,5537
J,5511
3,5574
3,5446
3,5477
J,5541
35515
3,5578

2,91-2
4,72-1
3,94-2
1,32-1
2,9440
3,97-6
1,20-2
2,77-2
2,76-1
1,90-1
1,043

1,37¢1
8,16~1
1,31+1
1,26+1
6,87-1

5,41-1
2,03-4
1,32-1
7,51-2
7,23-3
8,08-2
7,84-2
1,12-1
1,0240
4,50-)
9,00-2
7,42-)
1,61-3

15 2o (P)3p- 162 3p

8,56~1
2,34-)
9,54-2
5,264
8,56-1
2,34-3
9,54-2
5,26-4
1,43-1
4,61-2
3,50-2

224
422
404
214
44
224
424
416
226
426

212
212
214
214
214
214
214
214
214
214

3,5499
3,5601
3,5550
3,558)
J,5532
3,5511
3,561
J,5521
3,5476
J,5592

1s 2p(%) 3d ~ 15%3of

6,29-2
6,06-2
7,40-4
6,06-2
7,40-4

226
236
226
236
238

224
224
226
226
226

J45336
J,5310
3,5340
3,514
J,532)

fs 2p(%) 3oL~ 152 3d/

4,29-)
5,93-7
5,65-4
5,45=1)
1,50-5
8,31-4
9,02-5
2,88-5
5,45-3
1,50-5
8,31-4
9,02-5
2,88-5

416
226
426
236
436
416
226
426
236
436
428
238
438

224
224
224
224
224
226
226
226
226
226
226
226
226

J.5474
3,5539
J,5507
J.5404
J,5563
J,5473
J.5543
J,5511
J,5488
3,5567
J,5488
J,5453
J.5551

5,38-1
2,11-1
3,29-2
3052‘1
1,743
9,{2-1
4,97-2
2,68-2

4,26-1"

1,30-1

3,09+0
8,81+0
1,00+1
2,63+0
1,18¢1

2,59-1
), 28-1
2,24-1
1,44+0
1,72-1
3,66-2
8,21-2
1,80-1
5.65‘1
J,2)-2
1,86-2
2,4040
1,111

2,25+0
9,38-3
1,43-1
4,61=2
3,50-2
2,2540
9.38;3
2,40-1
3,2840
6,14-2

6,66-2
1,40+0
6,66-2
1,40+0
1,460

2,52=)
7,36-4
2,66-)
5,44-3
9,80-)
2,52-3
7,36-4
2,66-)
5,44-)
9,80-3
6,98-3
S.JI’J
1,55-2

57

Al 7 r|syg sz7] 2 A

212

212
12

202
212
202
212
214

202
212
412
422
202
212
412
422
404
214
N4

212
214
224
214
224

202

202
202

212
212

214 .

214
212

212
212
212
212
214
214
214
214
212
212
212

224
224
224
226
226

| 1s2p(P)4s - £s24s
),5324 1,4141 4,03-2 214 202 3,5323 1,40+1

18 20(P)4s — 1s%Ys
J,5497 1,68-1 6,46-1 214 . 202 13,5459 4,72-2
3,5529 3,70-2 3,85-2 414 202 - 3,5516 2,58-1

15 2p(P) o - 1524

3,5314 2,3240 7,32-1 224 212 13,5330 1,35+1
3,5329 1,18+1 3,67-3 214 214 3,5327 1,351
3,5319 1,171 7,02-1 224 214 13,5335 4,19-1
),5334 2,3040 3,67-3 226 214 "3,5332 1,411
3,5322 4,17-1 {,47-{

- 1s 2}:(50)4&3'- /5460/

3,5445 1,76-2 6,76-1 224 212 375500 1,28-1
J,5507 9,69-3 1,08-1 424 212 3,5532 1,15-1
3,5513 1,78-1 1,62-2 404 214 3,5527 1,26-1
J,5541 6,29-2 3,85-3 214 214 3,5478 1,74-1
3,5450 2,53-1 6,76-1 414 214 3,5484 1,30-2
3,5512 4,53-2 1,08-1 224 214 3,5505 1,34-1
345518 7,38-2 1,62-2 424 214 13,5537 3,13-3
3,5546 1,15-2 3,85-) 416 214 3,5482 9,80-3
3,5522 1,55-1 5,99-2 226 214 13,5461 3,19-3
3,5473 1,46-3 5,11-1 426 214 3,55231,98-1
),5479 7,56-6 6,94-2

18 2p(P) 4ol - 15240/
J,5306 1,42+1 3,59-2 226 224 13,5317 5,5540
J,5)02 9,34-1 )3,52-2 236 224 13,5312 8,21+0
J,5318 1,32+1 1,76-4 226 226 3,5)19 8,52+0
3,5304 1,3141 3,52-2 236 226 13,5314 5,43+0
3,5320 9,12-1 1,76-4 239 226 13,5319 1,40+1

3,37-3

6,68-1
5,98-2

1,2240
1,47-1
1,2240
9'35‘1

7.49-1
4,31-2
5,99-2
5,11-1
6,94-2
7,49-1
4,31-2
lolg-l
1,6040
1,42-1
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Annex 3, continued

=41
suplsigp A A | rfsglsyl A A | or sylsty’] A | A | L (syjsgl A | 4 T
1s 2o (P) fo/ - 1540/ 1824225 - 52052
212 224 3,5441 2,572 2,92-4 416 224 31,5461 4,66-2 2,52-3 113 J01 13,5828 1,2841 6,7140 313 101 3,6006 2,29-1 1,23+l
412 224 3,5460 1,08-4 3,89-8 226 224 3,5510 2,38-1 3,24-4 315 101  3,5969 4,4/-5 11,2441 311 1,2441
422 224 3,5498 1,86-1 4,04~4 426 224 13,5466 7,79-2 1,15-2
214 224 3,5452. 2,43-2 5,39-4 236 224 3,5493 1,64-1 7,13-) 75 2s(%5) 2 - 16225 2
414 224 3.5461 4.36-3 1.25-5 436 224 3.5518 6.85-2 9. 46-3 311 113 3,6234 2,274 2,4440 3}3 3}? 3,5935 3,550 5,2640
224 224 3,5504 1,77-2 7.26-4 416 226 23,5462 1,502 2,52-3 101 11} 13,5836 §,27+C 1,83:1 315 113 3,6185 2,73-2 6,47+0
424 224 35498 1401 4.63-7 226 226 39511 4.15-2 3. 26mk 311 313 3,5916 1,791 2,4430 125 113 3,6006 5,3440 2,48+1
030 224 3.5521 5.80-2 2.06-5 426 226 3.5468 8.61-2 1.15-2 101 313 3,5525 1,72-) 1,831 315 313 3,5867 6,92-1 6,4740
214 226 3,5454 1,35-1 5,39-4 236 226 3,5455 2,58-1 7,13-3 313 m 3.5836 1,013 5,2640 125 313 23,5692 2,24-2 2,4841
410 226 3.5462 4.01-3 1.25-5 436 226 3.5520 4.54-3 . 46-3 13 413 3,6226 8,59-4 5,2640 315 315 3,5895 1,4741 6,4740
224 226 3.5506 2.16.1 7.20.4 428 226 3.9468 3.86-3 3.80.3 313 313 3,5908 9,79-1 5,2640 125 315 3,5719 6,4040 2,4841
424 226 3,5500 4,37-3 4,63-7 238 226 13,5448 1,52-1 5,02-2 /szs(’5)2p2~ 15225 2/’
434 226 3,5528 1,46-4 2,06-5 438 226 3,5508 1,63-1 2,26-2 ;il ;;; 2'62;; 5-53-1 :-Zgr: 113915 3,5565 2,65-3 3,590
. : 1 3.5698 1,44¢0 1,261 313 315 3,5702 1,6240 1,614l
I520(R)4f - 1s°9F 113 311 3,5526 8,74-3 3,59¢0 513 315 13,6283 2,59-3 4,24-2
224 236 3,5297 1,42+1 1,00-4 238 2)6 3,5310 7,34-1 4,17-5 313 31 3;5664 6,71-2 1,61s1 303 315 3,5769 3,44s0 9,3240
226 236 3,529 5,65-1 7,00-5 248 236 3,5301 {,34+{ 4,62-2 513 311 3,6242 1,11-2 4,24-2 323 315 3,5915 3,0240 1,391
236 236 3,5310 1,35+1 2,97-6 238 238 3,5310 1,33¢1 4,17-5 303 311 3,5729 4,97-1 9,3240 315 113 3,5963 1,0340 1,391
226 238 3,5297 . 1,36s1 7,00-5 248 238 13,5302 7,28-1 4,62-2 323 311 13,5875 2,73-2 1,39+1 515 113 3,6560 1,45-6 1,95-2
236 238 3,5331 5,60-1 2,97-6 2410 238 3,5302 1,41¢1 4,48-2 113 113 3,5850 1,92+1 3,5940 325 113 13,6210 8,18-3 1,25+1
120 (PV4f- 152 4F 13113 3,5989 8,83-2 1,614} 315 M3 3,5649 8,11-2 1,391
224 236.3,5443 1,89-5 2,19-4 428° 236 3,5503 5,12-7 1,64-4 513 113 3,6579 2,13-7 4,24-2 515 313 3,6236 5,80-5 1,95-2
424 236 3,5448 5,38-3 4,47-5 238 236 3,5452 3,04-3 5,57=5 303 113 3,6056 9,59-2 9,32+0 325 313 3,5901 8,8740 1,25¢1
434 236 3,5493 2,17-1 1,66=5 438 236 13,5454 8,40-3 4,15-5 323 113 3,6205 1,37-2 1,3%1 315 315 3,5677 4,41-1 1,391
226 236 13,5452 5,90-3 7,79-5 248 236 13,5485 2,57-4 1,30-4 113 313 3,5538 1,50-3 3,59+0 515 315 3,6264 2,23-2 1,95-2
426 236 13,5448 1,24~5 8,30-5 448 236 3,5492 2,5%-1 3,33-4 313 313 3,5675 2,09-2 1,61+1 325 2315 3,5928 4,98-1 1,2541
236 236 3,5487 2,55-1 9,47-5 428 238 13,5504 3,37-% 1,64-4 513 313 13,6255 2,98-2 4,24-2 517 315 3,6240 3,40-2 9,27-2
436 236 3,5493 1,08-2 1,71-5 238 238 3,5453 8,95-4 5,57-5 303 313 3,5741 1,8240  9,3240° 327 315 3,5918 6,4040 1,671
446 236 3,5505 1,19-3 3,52-5 438 238 3,5455 3,35-3 4,15-5 323 313 3,5087 6,8940 1,391
226 238 3,545) 7,77-4 7,79-5 248 238 13,5486 2,00-1 1,30-4 p 2 L feZ
426 238 3,5448 1,23-2 8,30-5 448 238 13,5493 7,43-7 3,33-4 31303 3,9657 1?3555('5?5%?{ szﬁs 1013 5{?25? 1,0240 2,95+0
236 238 3,5487 2,31-2 9,47-5-4310 238 3,5491 2,25-1 1,41-3 113101 3,5658 9,91e1 2,950 313 303 3,5651 1,07+1 5,06-1
436 238 3,549) 2,10-1 1,74-5 2410 238 13,5448 4,01-4 7,04-4 M3 101 3,5723 3,25-1 5,06-1 315 303 3,5500 7,49-1 1,5060
446 238 3,5506 3,94-5 3,52-5 4410 238 13,5455 2,99-3 5,68-5
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Annex 3, continued

stylszyl 2 Al r |sglsg| ) A r slsey’ | X Vv A L 0 sylsdr] A A r
13 2s(’s)2p(P)3s - 15225 3s | /52508) 2p(P)3p - 157053
311 303 3,5512 2,82+0 1,1240 113 303 3,5464 3,97-2 1,82+0 503 315 13,5401 1,02+0 1,8840 315 313 3,5603 6,57-1 2,7240
113 {01 3,5535 2,77+0 1,82+0 313 303 3,5507 1,83+0 1,37+0 113 315 3,5464 2,00-2 2,02-1 125 313 3,5612 2,9740 3,6640
313 101 3,5578 5,368-1 1,37+0 315 303 3,5633 1,27+1 1,21-1 313 315 3,5625 4,320 1,19+0 325 313 3,5512 9,38-1 . 4,29+0
/525(15)2,0(49)35_,/522535' 323 315 3,5527 1,19-1 2,98+0 315 315 3,5612 4,6640 2,72+0
311 303 3,5865 1,40-2 3,46+0 513 303 3,5959 2,66-2 1,12-2 315113 31,5634 6,88¢0 2,7240 125 315 3,5620 3,84+0 13,6640
313 101 3,5924 5,16-2 3,45+0 315 303 3,5822 4,55-2 3,4140 125 113 3,5642 5,02+0 3,66+0 325 315 13,5520 7,89-1 4,2940
513 101 3,6032 7,61-5 1,12-2 515 303 3,5943 6,11-2 2,07-2 325 113 3,5542 2,57-1 4,29+0 327 315 3,5511 1,0740 2,5440
313 303 3,5852 1,06-3 3,4540 16 25(%) 2o (1) 3p — 75725 3p
/525(:5)2,0(.7;)3,0 /s 253/0 o 311 113 3,5931 5,43-3 4,76-1 513 315 3,5903 2,00-3 1,59-1
101 113 3,5412 5,46-2 2,57+0 323 313 3,5672 4,40+0 2,48+0 521 113 3,6003 7,74-5 1,72-2 323 315 3,5851 1,98-2 3,43+0
311 113 3,5522 4,74=-2 7,42-1 303 315 3,5619 4,52+0 1,77+0 311 313 13,5900 2,79-1 4,76-1 523 315 3,5976 7,18-3 1,41-2
101 313 3,5381 4,81-3 2,5740 113 315 3,5654 11,0440 1,7240 521 313 33,5972 3,57-2 1,72-2 505 113 3,5955 3,72-5 9,28-2
311 313 13,5492 6,50-1 7,42-1 313 315 13,5493 7,54-2 7,991 303 311 ),5778 1,40-2 1,85+0 315 113 J,5920 3,03-2 6,07-1
303 311 3,5608 €,37-1 1,77+0 323 315 3,5680 4,25-2 2,4840 313 311 3,5897 1,72-1 4,14-1 515 ¢43 3,5913 9,87-5 4,07-2
113 3{1 3,5642 2,40-1 1,72¢40 345 113 3,5505 2,96-2 1,91+0 513 311 3,5892 2,84-3 1,59-1 325 113 3,5863 1,96-2 4,2440
313 311 3,5482 6,72-2 7,99-1 125 113 3,5467 2,01-2 3,4340 323 311 13,5840 7,89-2 3,4840 525 113 3,5989 2,70-4 1,43-2
523 311 13,5669 3,4840 2,48+0 325 113 3,5684 2,20-1 3,0240 523 311 3,5964 2,99-2 1,41-2 505 313 3,5924 3,27-2 9,28-2
303 113 3,5642 1,76+0 1,77+0 315 313 3,5474 8,25-3 1,9140 303 113 13,5812 2,89-2 1,8540 315 313 .3,5899 1,41-1 6,07-1
113 11) 3,5676 5,73+¢0 1,7240 125 313 13,5437 2,68-3 13,4340 313 113 3,5931 1,29-2 4,14-1 515 313 3,5882 8,12-4 4,07-2
343 113 3,5515 1,08-2 7,99-1 325 313 3,5653 17,5340 3,0240 513 113 13,5925 3,27-6 1,59-1 325 313 13,5832 8,61-2 4,24+0
323 113 3,5703 1,23+0 2,4840 315 315 3,5483 2,44-1 1,9140 J23 113 13,5874 4,06-2 3,4840 525 313 3,5958 3,63-2 1,43-2
303 13 3,5611 2,9440 1,774+0 125 315 13,5445 7,42-3 13,4340 523 113 3,5998 1,77-4 1,41-2 505 315 13,5932 6,96-2 9,28-2
113 313 3,5645 1,35-2 1,7240 325 315 3.5662‘ 2,5440 3,0240 - Jo3 313 13,5781 7,65-2 1,8540 315 315 3,_5898 1,48-1 6,07-1
313 313 3,5485 1,75-1 7,99-1 327 315 3,5645 1,12+1 2,1340 J13 313 3,5900 7,37-2 4,14-1 515 315 3,5890 6,46-3 4,07-2
18 2s(’S) 2p (%) 3p - 15225 3p ' 513313 13,5094 8,70-31,59-1 325 315 3,5641 1,58-1 4,2440
101 113 3,5603 1,24+1 2,590 303 113 3,5503 2,58-1 1,8840 323 313 3,5843 1,42-1 3,4040 525 315 3,5966 1,93-3 1,43-2
311 113 3,5653 2,18-2 9,90-1 113 {13 13,5486 3,354+0 2,02-1 523 313 3,5567 8,49-4 1,41-2 517 315 3,5879 5,32-3 1,21-1
101 313 3,5572 7,55-3 2,9940 313 113 3,5647 2,37-2 1,1940 J03 315 3,579%0 4,35-1 1,8540 327 315 3,5826 1,23-1 3,7640
311 313 3,5622 1,15¢1 9,90-1 323 113 3,5549 2,86-2 2,98+0 313 315 3,5909 4,75-2 4,14-1 527 315 13,5951 2,19-2 1,63-2
113 21 2i348 117008 2000 11> 1y siates 1troy 20 1525 (1 p(P) 30 - 1573
' ’ ' ' b47- 102~ M1 323 3,5588 11,2241 1,34-1 323 323 13,5629 7,34¢0 9,17-2
313 311 3,5614 4,39+0 1,19+0 313 313 3,5617 2,9140 1,190 113 323 3,5439 4,60-2 3,92-1 113 125 3,5500 1,61-1 3,92-1
323 311 3,8516 1,09+40 2,98+0 323 313 3,5519 1,2740 2,9840 313 323 3,5591 5,3240 2,24-1 313 125 3,5654 6,38-2 2,24-1
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S{]

sﬁy

’

)-.

A

r

sy

szy'

b}

323
113
B) )
323
15
125
325
335
15
125
325
335
315
125
325

E)B |
113
5§
323
113
313
323
113
313
323
315
125
325
335
315
125
325
335

125
325
325
325
323

323
B Y3)
Ja3
323
125
125
125
325
325
325
Ja3
Ja3
323
323
125
125
125
125

3,5692
3,5439
3,559
3,5630

3.5587

3,5609

2 5628

[PrA L4~

3,5653
3,5650
3,5672
3,5691
3,5716
3,5588
3,5610
3,5629

3.5448
3,5522
3,5450
23,5475
3,5585
3,5512
J,5538
35524

-3,5451

3,5477
3,5448
J,5481
3,5473
3,5407
3,5510
3,5544
3,5535
3,850

1525 (5) 2p () 3d - 15725 3d

3,43-2
8,46-2
6,4740
4,49+0
1,98-5
13,4240
1,0840
5,37+0
2,72+0
3,24+0
1,01.0
6,23-1
2,41+0
3,0040
4,0540

9,17-2
3,92-1
2,24-1
9,17-2
1,28-1
2,74-1

‘.0331

.49‘1
1,28-1
2,74-1
1,03-1
8,49-1
1,28-1
2,741
1,03-1

335
315
125
325
335

327

327
137
337
339

325
J27
327
327
7

3,5654
3,5590
3,5612
3,5631

15 25 (*S) 2p(P) 3d - 15°25 3d

1,25+0
4,19-2
2,63-1
5,08-1
1,17+1
1,66~1
1,47+0
4,72-1
1,10+0
7,61-1
1,02-2
2,64-2
1,12-1
2,70+40
2,49-2
5,05+0
6,92-1
1,79-1

5,12-2
1,13-1
3,45-2
3,01-2
1,13-1
3,45-2
3,01-2
1,13-1
3,45-2
3,01-2
3,67-2
1,09-1
3,67-2
56
57-

5,
3,
1, 9
3,

- m
N

9,

J15
125
325
335
315
125
325
335
Je7
137
37
327
137
1 337

2 327

137
n
339

Ja25
325
325
325
327
3271
327
327
125
125
125
325
325
Jas
327

3,5449
3,5483
3,5474
3,5489
3,5451
3,5485
3,5476
3,5490
3,5679
3,5618
3,5549
3,5618
3,5557
3,5408
3,5620
3,5559
3,5490
3,517

2,2640
5,43+0
4,94-1
4,56+0
5,10-2
1,03=2
2,52-1
1,78-1
1,19-1
3,35-6
5,55+0
5,84-1
1,13-2
3,59+0
1,08+1

2,40-1
2,17-2
2,96-1
1,0240
1,81+0
6,44-3
8,55-1
9,89-2
2,54-3
1,291
2,23-1
4,69+0
2,01-1
2,2640
8,0640
1,10-1
9,56~1
1,9 ¢l

8,49-1
1,28-1
2,74-1
1,03-1

8,491

1,10-1
4,77-1
8,46-1
1,10-1
4,77-1
8,46-1

1,10-1

4,77-1
B .46—1
9,96-1

3,67-2
1,09-1
3,67-2
5,56-1
3,67-2
1,09-1
3,67-2
5,56~1
1,86-1
9,96-1
4,63-1
1,86-1
9,96-1
4,63-1
1,86-1
9,96-1
4,63-1
3,57-1

56]

529’ A

A

r

sy

S%Zj A

7]

r

311
521
)3
513
323
523
533
13
513
323
523
533
313
513
323
523
533
J15
515
325
525
335
535
N5
515
325
525
335
535

E) 0%
113
13

323

323
323
323
323
323
323
323
125
125
125
125
125
325
325
325 3
325
325
323
J23
323

3,5770
3,5098
3,5706
3,5863
3,5887
3,5099
3,5958
J,5849
3,5927
3,5950
3,5963
3,6022
3,5787
3,5865
J,5900
3,5960
3,5801
), 5865
3,5887
3,5901
32) 3,5838
323 3,5953
125 13,5864
125 3,5929
125 3,5951
125 3,5964
125 3,5901
125 3,6017

303 3,5633
101 3,5616
101 3,5651

1525 (%5) 2o (%) 30/

1,05-1
4,43-2
8,25-3
2,94-1
2,08-2
),34-2
2,32-2
1,07-2
6017‘5

2,68-2.

2,70-4
1,85-4
2,24-1
7,59-6
4,48-4
1,66-2
8,82-3

'1,12-3

4,28-4
7.35-2
1,73-2
6,84-1
2,85-2
1,612
1,47-5
2,20-3
7,94-5
3,09-2
5,44-5

3,07-2
1,35-4
6,84-2
6,53-5
1,69-2
2,42-4
1,11-4
6,84-2
6,53-5
1,69-2
2,42-4
1,11-4
6,84-2
6,53-5
1,69-2
2,42-4
1,11-4
2,56-2
2,37-4
{.03-2
8,17-4
9,35-2
1,60-3
2,56-2
2,37-4
1,03-2
0,17-4
9,35-2
1,60-3

315
515
325
525
335
535

315

515
325
525
335
535
517
327
527
7
537
517
327
527

337 /325

537
517
J27
527
7
537
529
339
539

1£5%2s 4o
J2s5 3,5802
J25 13,5866
325 3,5088
325 3,5902
J25 13,5819
J2s5 13,5954
327 3,5804
27 3,5068
J21 33,5890
327 3,5904
327 31,5841
327 31,5956
125 3,5967
125 3,5942
125 3J,5931
125 3,5684
125 3,6008
325 3,590%
325 3,45830°
325 3.5068
3,5822
3,5946
3,59%07
3,5882
3,5870
3,5824
3.5948
3,5879
3,5805
3,5935

Ja25
327
327
J27
jart .
Jat -
327
327
Jj27

Y5 25('5) 2o(P)4s - 1522645

1,05+1

1,4240

2,10-1 113 303 3,5594
9,97+0 11,1040 313 303 3,5629
3,51-1 315 303 3,5480

1,47-4
2,36-3
7,164
3,89-2
2,50-1
4,53-3
3,05-1
4,31-4
9,69-3
1,03-2
7,45-4
2,84-3
2,24-3
1,79-2
4,36-3
2,19-2
2,08-6
2,09-2
8,61-2
7,72-3
6,29-1
J),74~2
5,62-2
1,35-3
2,99-3
2,25-1
5,47-4
9,44-3
7,68-1
3,52-2

2,2440
9,07+0
8,79-1

2,56-2
2,37-4
1,03-2
8,17-4
9;35‘2
1,60-3
2,56-2
2,37-4
1,03-2
8,17-4
9'35'2
1,60-3
1,39-3
1,09-2
3,31-3
7,80-2 -
3,46=3
1,39-3

1,09-2
21,3123

PR

7,80-2
3,46=-)
1,38-3
1,09-2
3,31-)
7,80-2
3,463
2,323
5,09-2
4,56-3

1,11+0
3,51-1
6,56-2



H
[=))

Annex 3, continued

szlls'zg'l A )

311
113
313

" 311

313
513
313

101
311
101
311
303
I13
313

323.

303
113
313
323
303
113
313

101
311
101
311
303
113
313
323

A L [ seglseyd 2] A | T

303
101
101

303
101
101
303

113
113
313
313
311
311
311
311
113
113
113
113
313

313

313

113
113
J13
313
311
311
311
311

3,5490

1628 ('5) 20 (P) bs - 15225 45

3,1440 4,14-1

113 303 3,5466 5,47-3 6,18-1

3,5488 1,70+0 6,18-1 3I3 303 3,5487 2,29+0 4,88-1
3,5509 4,88-1 4,88-1 315 303 3,5607 I,27+1 5,61-1

3,5688
3,589
3,5942
3,5873

3,5467
3,5641
3,5456
3.5630
3,5605
3,5633
3,5612
3,5646
3,5617
3,5645
3,5624
3,5658
3,5606
3,5634
3,5613

3,5601
3,5506
3,559%0
3,5495
3.5481
3,5475
3.,5489

7525 (%5) 2p () 4s -

1,55-2 1,3240
5,32-2 1,3040
6,43-4 2,25-2
5.,26-3 1,30+0

15275 4%

513 303 3,5920 2,64-2 2,25-2
315 303 3,5843 1,07-2 1,29+0
5I5 303 3,5904 6,74-2 3,08-2

1525 (15) 20 (PVip - 15225 4

4,90-1 5,74-1
1,19-1 5,27-1
3,36-2 5,74-1
1,08+1 5,27-1
1,65+0 7,54-1
3,45-2 5,61-1
6,60+0 4,50-I
3,49+0 9,77-1
3,90+0 7,54-1
27840 5.61-1

3,22+0 4,50-1

1,11+0 2,77-1
4,370 7,54-1
2,60-1 5,611
1,21+0 4,50-1

323 313 3,5647 5,26+0 9,77-1
303 315 3,5609 2,I940 7,54-1

sgfser] Al Al v syl Al alr

1s 25(%5) 2p (Pp - 15225 4p
303 315 3,5486 1,06+0 6, 22-1 315 3I3 3. 5485 2,68-1 8,37-1
II3 315 3,5480 I,49-1 2,23-1 125 313 3,5472 8,57-4 8,92-1
313 315 3,5494 1,56+0 3,89-1 325 313 3,5495 9,56—1/ 1,52+0
323 315 3,5503 I,9%-I 1,05+0 315 315 3,5489 6,82-1 B,37-1
JI5 II3 3,549 I1,09-1 8,37-1 125 31IS 3,5476 4,40-3 8,92-1
125 113 3,5483 7,76~1 8,92-1 325 315 3,5498 1,2840 1,5240
325 113 3 5506 5,65-1 I,52+0 327 315 3.5492 I1,14+0 9,27-1

. /525(’5)2 P 4p 15225 ‘io
3II I13 3,5910 4,I5-2 I, 88-1 513 3I5 3.,5905 I 42-4 2,37-1
521 113 3,5945 I,69-4 1,27-2 323 3IS5 3,5887 5 45-5 1,27+0

113 315 3,5638
313 315 3,5617
323 315 3,5651
315 113 3,5622
125 113 3,5614

/325 113 3,5646

315 313 3,5611
125 313 3,5603
325 313 3,5636
315 315 3,5615
125 315 3.5607
325 315 3,5639
327 315 3,5617

7,06+0 5,61-I
1.34+40 4,50-1
2,47-2 9,77-1
1,08+0 I1,65+0
8,82+0 I,5%40
2,23+0 1,06+0
9,33+0 1,65+0
9,86-4 1,590
2.97+0 1,0640
2,21+0 1,65+0
4,10+0 1,59+0
5,26+0 1,06+0
1,24+1 8,02-1

3II 313 3,5899 7,31-3 I,88-1
521 313 3,5934 3,53-2 I,27-2
303 311 3,584I I,34-3 B8,39%-1
313 3II 3,5904 4,06-2 3,25-1
513 311 3,5901 2,12-3 2,37-1
323 311 3,5883 2,98-3 I1,27+0
523 311 35929 2,8I-2 I,55-2
303 113 3,5853 7,32-3 8,39-1
313 113 3,5916 2,45-3 3,25-1
513113 3,5913 8,52-5 2,37-1
323 113 3,5895 6,27-2 1,27+0
523 113 3,5942 7,34-4 1,55-2
303 313 3,5842 4,27-5 8,391
313 313 3,5905 8,74-3 3,25-1

523 315 3,5934 6,46-3 1,55-2
505 113 3,5922 7,77-4 5,07-2
315 113 3,5900 3,63-2 7,08-I
515 113 3,5887 3,79-4 4,08-2
325 113 3,5673 7,24-3 1,33+0
525 113 3,5934 2,0I-3 3,16-2
505 313 3,5910 4,87-2 5,07-2
315 313 3,5889 2,23-2 7,08-1
515 313 3,5076 9,95-5 4,08-2
325 313 3,5862 I,47-4 1,330
525 313 3,5923 2,51-2 3,16-2
505 315 3,5914 4,0I-2 5,07-2
315 315 3,5892 3,07-3 7,08-I
515 315 3.5879 2,09-4 4,08-2

152535 p (-F) 4/0— 15225 4p

1.28+1 1,58+0
I1,54-1 3,36-1

303 113 3,5493 6,80-1 6,22-1
113 113 3,5487 1,66+1 2,23-1
313 113 3,5501 1,57-1 3,89-1
323 113 3,5510 4,74-2 1,05+0
303 313 3,5482 5,54-1 6,22-1
113 313 3,5476 I,94-2 2,231
313 313 3,5490 7,1I-2 3,89-I
323 313 3,5499 1,84+0 1,05+0

513 313 3,5%02 2,16-2 2,37-1 325 3IS 3,5866 3,37-2 1,33+0
323 313 3,5884 1,98-2 1,27+0 525 315 3,5927 4,28-3 3,16-2
523 313 3,5931 3,964 1,55-2 5I7 3I5 3,5878 3,17-3 6,52-2
303 315 3,5845 3,78-2 8,39-1 327 315 3,5855 1,15-3 1,58+0
313 315 3,5909 8,36-3 3,25-1 527 316 3,5912 5,53-2 5,12-2

1525 ('5) 2o () 4 - 4522540/
3H3%35%II%H75%2%3&33%m41&06W4
113 323 3,5571 7,54-2 9,28-2 113 I25 3,55¢0 I,I5+I 9,28-2

313 323 3,5593 8 y 1940 G,68-2 313 125 3,5612 1,33-1 9,88-2
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57

se7l A A T

sz |sty] 2 | A

T

1

$49°] N

| #

| r

sipistyl A | A r

323
I13
313
323
315
125
325
335
315
125
325
335
315
125
325

311
113
313
323
113
313
323
113
313
323
315
125
325
335
315
125
325
335

1525 (%) 2 (P) 4! ~ 1520540/

125 3,5638 4,89-1 6,77-2
325 3,557 1,04+0 9,28-2
325 3,5594 4,1I6+0 9,88-2
325 3,5619 6,25+0 6,77-2
323 3,5620 3,86-1 7,18-2
323 3,5589 6,84-2 6,86-2
323 3,559 4,92+0 I,2I-I
323 3,5632 5,768+0 4,43-1
125 3,5640 I,77+0 7,18-2
125 3,5609 6,45+0 6,86-2
125 3,5618 1,78+0 I,2I-1
125 3,565 7,80-1 4,43-1
325 3,5621 1,12+0 7,18-2
325 3,5590 2,05+0 6,86-2
325 3,5599 5,42+0 I,2I-I

335 325 3,5632 3,22+0
315 327 3,5622 7,01+0
125 327 3,5591 3,4040
325 327 3,5600 2,67-1
335 327 3,5633 I,24-1
327 125 3,5621 5,49-3
137 125 3,5483 2,30-1
337 125 3,5643 7,58-1
327 325 3,5602 6,85+0
137 325 3,5464 6,72-4
337 325 3,5624 4,52+0
327 327 3,5602 5,80+0
137 327 3,5465 1,55-1
337 327 3,5625 5,2040
339 327 3,5605 1,23+I

1525 S) 2p (P) 4o/ - {5225 4/

323 3,5460 1,08+0 2,90-2
323 3,5456 4,5I-2 1,90-1
323 3;5461 3,2B-1 1,62-2
323 3,5476 7,65-1 1,67-2
125 3,5476 5,84-1 1,901
125 3,5481 2,65-1 1,62-2
125 3,5495 5,95-1 I,67-2
325 3,5457 1,65-1 1,90-1
325 3,5462 6,68-1 I,62-2
325 3,5476 1,31+0 1,67-2
323 3,5461 2,55-2 I,90-2
323 3,5476 9,66-2 9,00-2
23 3,5472 5,15-1 5,06-2
323 3,5480 1,72+0 2,I12-1
125 3,5481 2,48-4 1,90-3
125 3,549 1,82+0 9,00-2
125 3,5492 3,52-2 5,06-2
125 3,5500 9.42-I 2,I2-I

315 325 3,5462 3,03-1

" 125 325 3,5477 2,46-1 9,

325 325 3,5473 1,71-1
335 325 3,5481 1,03+0
315 327 3,5463 I,21+0
125 327 3,5478 7,96-1
325 327 3,5474 7,29-1
335 327 3,5481 4,85-2
327 125 3,5489 7,25-2
137 125 3,5598 1,I9+I
337 125 3,5498 6,26-1
327 325 3,5470 5,I6~I

137 325 3,5579 4,30-1
337 325 3,5479 1,20+0

327 327 3,5471 3,21-1
137 327 3,5560 7,62-I
337 327 3,5480 1,32+0
339 327 3,5474 1,270

4,43-1
7,18-2
6,86-2
I,21-1
4,43-1
1,67-1
9,73-2
4,01-1
1,67-1
9,73-2
4,01-1
1,67-1
9,73-2
4,01-1
5,141

1,90-2
00-2
5,06-2
2,12-1
1,90-2
9,00-2
5,06-2
2,12-1
9,85-2
6,37-1
1,66-1
9,85-2
6,37-1

1.66-1

9,85-2
6,37-1
1,66-1
1.42-1

311
52T
313
513
323
523
533
313
pI3
323
523
533
313
513

lelade]
JoJd

523
533
315
SIS
325
525
335
535
315
515
325
525
335
835
315

323
15
S

323 3.5827
323 3,5%89
323 2,5831
323 3,5656
323 3,5682
323 3,5889
323 3,5918
125 3,5851
125 3,5876
125 3,5902
125 3,59%09
125 3,5938
325 3,5832
325 3,5856

anc
(ST AY)

3
325 3
325 3
323 3,5840
323 3
323 3
323 3
323 3,5866
323 3,5914
125 3,5860
125 3,5877
125 3,5507
125 3,5912
125 3,5886
125 3,593
325 3,5840

162505 2p (P) 4ol - 15205 4d

7,84-3 £,06-3
5,42-2 1,10-¢
1,294 1,66-2
1.44-4 1,93-5
2,76-4 8,07-3
3,73-2 2,024
1,71-2 1,97-4
4,48-3 1,66-2
1,61-5 1,93-5
4,16-2'8,07-3
9,22-4 2,02-4
1,11-3 1,97-4
1,67-2 1,66-2
1,83-7 1,93-5
5,41-3 8,07-3
2,12-2 2,02-4
1,04-2 1,97-4
3,17-4 7,82-3
5,26-4 8,15-5
4,033 7,64-3
3,54-2 4,6I-3
6,18-2 5,20-2
2,32-2 1,59-3
4,01-3 7,62-3
1,984 8,I5-5
6,3%-4 7,64-3
1,.87-4 4,61-3
5,06-2 5,20-2
5,34-4 1,59-3
3,49-3 7,82-3

16 25(%5) 2

515 325 3,5857 3,12-4 8,I5-5
325 325 2,5998 3,22-2 7,64-3
525 35 32,5892 1,26-2 4,61-3
335 325 3,5866 2,94-2 5,20-2
535 325 3,5914 8,88-4 I,59-3
315 327 3,5841 2,70-2 7,82-3
515 327 3,5858 2,08-4 B8,15-5
325 327 3,5889 4,42-3 7,64-3
525 327 3,5893 2,42-2 4,61-3
335 327 3,5867 5,81-3 5,20-2
535 327 3,5915 4,12-3 1,593
5I7 125 3,5914 3,82-3 B,16-4
327 125 3,5895 3,84-2 I,91-2
527 125 3,5879 6,02-4 1,75-3
337 125 3,5864 7,14-3 4,61-2
537 125 3,5928 5,64-4 4,08-3
5I7 325 3,5894 3,49-2 8,16-4
32?7 325 3,5876 2,92-2 I1,91-2
527 325 3,5859 8,13-6 1,75-3
337 325 3,5845 2,85-2 4,61-2
537 325 3,5909 2,30-2 4,08-3
5I7 327 5,3895 3,34-2 8,16-4
327 327 3,5877 1,59-2 1,91-2
527 327 3,5860 2,36-3 1,75-3
337 327 3,5846 2,55-2 4,61-2
537 327 3,5910 2,22-3 4,08-3
529 327 3,5864 2,22-3 1,15-3
339 327 3,5835 3,92-2 6,19-2
539 327 3,5897 4.84-2 6,42-3

f¢)4/‘ /5223 f

335 3,5583 1,26+1 5.,‘3'0—4 335 335 3,5616 4,79+0 5,86-1
335 S,WPO 7.,27-2 6,70+1

n

355 3

LUt 75,3240 1 que2

125 137 3,5585 £,63+0 6,795+1
325 137 71,5592 I,95+0 1,43+2
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5(7

s’

A A I

s

LYY NP

347
327
137
337
A7
37
137
7

323
125
325
335
125
325
335
125
325
335

" 327

137
337
347
327
137
37
347

335

1s 25('8)p(P)4f — 15225 4f
335 137 3,5620 1,22+0 5,66-1
125 337 3,5581 3,72+0 6,79+I
325 337 3,5587 3,23+0 1,43+2
335 337 3,5616 4,51+0 5,86-1
327 335 3,5587 7,27-3 1,09-3
137 335 3,5615 1,08+0 2,99-3
337 335 3,5592 6,64+0 9,81-3

3,5616 3,58+0 1,77-2

137 3,5592 4,18+0 I,09-3

137
137
137
337
kK1
337

335
335
335
335
17
137
17
337
337
3
335
335
335
335
137
I
I3
137

3,5619 3,99+0 2,99-3
3,5596 2,98+0 9,81-3
3,5620 6,63-1 1,77-2
3,5588 3,30+0 1,09-3
3,5615 4,30-1 2,99-3
3,5592 2,91+0 9,81-3

5456 9,75-1 I,73-4
5460 1,23-1 2,1I+0
55 5,61-1 8,76+1
74 1,23+0 1,16+1
64 7,21-1 2,11+0
60 4,96-1 8,76+1
78 3,99-1 I,16+1
5460 6,40-1 2,I1I+0
3,5456 4,I0-1 8,76+1
3,5474 1,11+0 I,16+1
3,5459 5,40-3 9,35-5
3,5473 5,88-I 4,77-3
3,5473 2,32-1 1,51-3
3,5465 1,48+0 6,13-3
3,5463 6,57-3 9,35-5
3,5478 1,7140 4,77-3
3,5477 5,21-3 1,51-3
3,5469 6,06-2 6,13-3

3
3,54
3,54
3,54
3,54
3,54
3,54
3,

347
3zl
137
KK 1]
347
339
149

- 349

339
149
349
339
149
349

337 3,5616 5,16+0 1,77-2
339 3,5588 5,02+0 1,09-3
339 3,5616 4,89+0 2,99-3
339 3,5593 8,24-3 9,81-3

339 3,5617
137 3,5619
137 3,5588
137 3,559
337 3,5615
337 3,5584

1337 3,5592

339 3,5615

9,63-1

6,51+0

I,7-2

339 3,5585 8,88-1 2,97-2

339 3,5592

3411 339 3,5587
1$2508)20(P)4f - 15225 4f

Krej
137
337
A7
327
137
337
347
339
149
349
339
149
349
339
149
349

337 3,5459
337 3,5474
337 3,5473
337 3,5465
339 3,5460
339 3,5474
339 3,5474
339 3,5465
137 3,5476
137 3,5464
137 3,5468
337 3,5472
337 3,5460
337 3,5463
339 3,5473
339 3,5461
339 3,5464

4,32+0
1.26+1

1,57-1
8,92-2
1,53+0
1.69-2
1,35+0
4,25-1
9,62-1
1,26-3
6,92-1
5,11-1
5,90-1
2,38-1
3,86-1
8,49-1
1,83+0
3,16-2
9,46-3

3411 339 3,3460 9,95-1

I,18-2
2,78-2

9,35-5
4,77-3
1,51-3
6,13-3
9,35-5
4,77-3
1,51-3
6,13-3
2,45-3
2,52-3
4,57-3
2,45-3
2,52-3
4,57-3
2,45-3
2,52-3
4,57-3
3,8-3

siplseyl A A

r

sy

S@Zf

Al n T

15 26(38) 2o (PV9f - 152 25 4£

323 335 3,5839 7,81-5
523 335 3,5844 7,98-1
533 335 3,5884 6,10-2
325 335 3,5842 1,34-4
525 335 3,5847 I,09-3
335 335-3,5878 4,02-2
535 335 3,5883 I,42-2
545 335 3,5396 3,99-3
325 137 3,5846 I1,6$-3
625 137 3,505I 2,07-4
335 137 3,5882 3,49-2
535 137 3,5887 2,05-2
545 137 3,5%01 5,57-3
325 337 3,5842 5,5I-4
525 337 3,5847 4,46-1
335 337 3,578 3,08-5
535 337 3,5883 2,89-2
545 337 3,58%7 1,20-2
327 335 3,5846 I,20-4
527 335 3,5049 4,42-6
337 335 3,5893 7,32-3
537 335 3,589 I,14-2
347 335 3,5873 1,68-2
547 335 3,5878 I,23-2
327 137 3,5850 6,10-4
5§27 137 3,5854
337 137 3,5897 s 79~
537 137 3,5900 2,95.3
347 137 3,5877 5

547 137 3,5882 2,

1,73-5
1,40-5
8,27+1
1,38+1
2,13+0
2,00+0

9,%6-2
8,27+1
1,38+1
2,130
2,00+0
9,9%6-2
8,27+1
1,36+1
2,13+0
2,0040
9,96-2
2,20-4
8,45-5
7,13-4
1,36-4
2,42-3
2,02-4
2,20-4
. 8,45-5
7,13-4
1,364
2,42-3
2,02-4

327
527
337
537
347

547

327

527
337
537
347
o417
529
339
539
349
549
529
339
539
349
549
529
339
539
349
549

337
337
KK 1]
337
337
337
339

339
339
339
339
339

CI37

137
137
137
137
337
337
337
337
337
339
339
339
339
339

5311 339
3411 339 3,5843 5,00-5 7,12-4
5411 339 3,5851 9,50-4 I,47-5

3,5846 1,81-5 2,204
5,5850 1,27-3 8,45-5
3,5893 3,23-3 7,134
3,5896 2,04-3 I,36-4
3,5873 2,15-4 2,42-3
3,5678 4,79-2 2,02-4
3,5846 1,53-3 2,204

3,5850 7,47-6 8,45-5
3,5893 1,71-2 7,13-4
3,5897 5,88-3 I,36—4
3,5874 7,06-3 2,42-3
3,5879 4,20-3 2,02-4
3,5859 6,70-3 1,73-4
3,5679 1,83-2 3,24-4
3,5855 1,82-4 I,45-5
3,5852 1,22-3 4,134
3,5685 2,27-2 2,76-4
3,5895 6,57-3 1,73-4
3,5875 6,44-3 3,21-4
3,565I 2,57-4 1,45-5
3,5848 1,06-3 4,13-4
3,5881 4,58-2 2,764
3,58 8,5I-3 1,734
3,5875 4,47-2 3,2I-4
3,5851 8,794 1,45-5
3,5848 1,00-4 4,13-4
3,5881 2,70-4 2,764
3,5882 6,19-2 3,29-4
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Annex 4

AUTO-TIONIZATION PROBABILITIES (10!'? s~!) OF STATES

OF FOUR-ELECTRON IONS OF CHLORINE, ARGON AND POTASSIUM

SUMMED FOR ALL PATHS 1ls?2lel

suy| cexw | By | Kxw [ sip | cenv | mewr | wmw
{s 25('5)2,02 /52522,0
3L 3,07-2 6,89-2 6,49-2 T 4,8640 5,5940 5,840
IOl 6,860 8,150 6,654+0 113  5,42-2 8,39-2 I,0R-1
315 5,74+0 3,6430 4,45+0 315  4,85+0 5,580 5,8[+0
313 1,040 I,56+0 9,96-I 313 4,80+0 5,5040 5,71+0
125 1,35+ 1,42+1 I,3041
1s2s(7s) 2p?
I 1,34-1.1,76-I 2,10-I
II3  3,54-2 7,01-2 7,17-2
313 4,21-1 5.7640 3,2440
513 1,75-2 3,44-2 3,62-2
300 6,6140 6,8140 6,144+0
323 1,351 1,16+ I,19+1 -
315 R,21-1 2,92.0 1,93+0
sIs  7,82-3 1,52-2 1,63-2
325  8,7640 1,381 I,0%I
517 3,74-2 7,62-2 8,35-2
327 I,14¢I I,73+1 I,50+1
15 25(5) 2p(P) 35 1525 (S) (P 4s .
31T 1,12-2 4,£3-3 8,67-3 311 3,75-3 2,23-3 3,54-3
113 2,981 3,36-1 4,82-1 II3 8,37-2 A,70-2 I,13-I
313 3,47-2 3,M6-2 6,77-2 313 2,62-2 3,23-2 5,27-2
aIs  1,38-2 I,22-1 I,50+0 315 2,88-3 5,98-2 I,68-3
1526 (%5) 20 (P) 3s 1525 (5) 2p(P) 4s
31T I,3I-T [,52-1 [,77-1 31 6,27-2 7,10-2 B,16-2
113  I1,12:0 I,I5+0 I,2640 II3 4,541 4,741 5,06-1
313 1,20-T I,33-1 I,65-1 313 6,I1-2 6.82-2 7,12-2
315 1,I2-1 6,15-3 I,2[-1 315 5,52-2 1,I5-3 6,61-2

sy | ceaw| Aexy Ay sif | cexw| Ax| ki
1s2s (JS)Zp (P) 3s £ss (15)2/0(5") 4s
31T 1,30+0 1,36+0 I,63+0 311 4,981 5,2I-1 5,80-T
313 1,30+0 1,36+0 1,63+0 313 4,92-1 5,14-1 5,71-1
513 3,75-3 5,50-3 7,04-3 513  6,6I-3 8,97-3 I,I6-2
315  1,31.+0 1,38:0 3,41+0 315 4,96-1 ,20-1 5,F0-1
SIS  6,84-3 I,02-2 2,07-2 515 9,65-3 I,29-1 I,68-2
15 25(%5) 20 () 3p 4525("5) 20 (P) 4
10T  T1,84+0 2,07+0 2,07+0 IOl 4,601 5,24-1 4,83-1
311 4,92-2 7,06-2 1,06-1 311 7,94-2 1,03-1 I,43-1
303 7,29-1 7,9I-1 6,77-1 303 3,21-1 3,49-1 3,23-1
113 4,II-I 4,568-1 4,36-1 13 1,29-1 1,39-1 1,30-1
313 I,I6-1 3,283 I,72-1 313 7,33-2 R,/7-2 9,42-2
323  6,I8-I 6,551 5,55-1 323  2,93-1 3,09-1 2,56-1
315 5,97-2 1,08-1 I,36-1 315 3,07-1 4,03-1 4,761
125 . 2,95+0 3,350 3,27+0 125 1,12+0 I,06+0 I,07+0
325 1,09+40 1,20+0 I,II+0 325 5,I3-1 5,74-1 5,7-1
327 1,24s0 1,42+0 I,3640 327 5,II-1.5,00-1 5,50-1
15 25(%5) 20 (°) 3p £325(%5) 20(%) %o
IOl  1,45+0 I,41+0 I,450 I0I  8,54-1 8,39-1 8,6I-1 ,
311  5,70-4 I,I8-3 4,22-4 31T 9,33-4 1,28-3 6,34-6
303 1,07+0 I,1740 1,35+0 303 2,34-1 2,26-I 3,I6-1
113 1,46-I I,37-I I,08-1 I13 1,23-1 I,28-1 9,95-2
A3 2,67-3 I,I7-1 1,93-2 313 1,72-2 3,26-2 I,07-2
323 1,9440 2,740 2,45+0 323  6,40-1 6,93-1 7,90-1
315 3,96-1 6,97-1 R, 851 315 3,152 5,34-2 3,74-2
125 2,380 2,12+0 2,240 125 8,46-I 9,36-1 8,67-1
325 1,76+0 1,93+0 2,1640 325 5,68-1 5,94-1 6,79-1
327 1,49+0 I,56+0 I,72+0 327 4,741 4,72-1 5,16-1
 1s25(95)20(P) 3p 1525 (*S) 2. () %p
3T 7,23-4 [,06-3 1,49-3 31T 4,02-4 5,77-4 8,08-4
521 1,59-5 2,74-5 4,28-5 521 I,AR-5 3,09-5 4,77-5
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Annex 4, continued

sty | cextv| Aok KX SLy | CBxiv| Aexr | kan
1525 (*S) 2 (P) 3p 1525(%5) 20 (P) 40
513 2,92-2 4,3R-2 7,P3-2 513 1,031 1,75-1 I,91-1
323 2,77+0 2,900 2,9040 323 1,0640 1,05+0 I,00+0
523  8,26-4 1,13-3 I,44-3 523 3,70-3 5,I3-3 6,50-3
505 1,06-2 I1,53-2 2,0I-2 505 I,42-2 I,79-2 2,07-2
315 1,02-T I,6I-I 2,17-1 315 3,66-1 4,R3-1 5,73-1"
515 1,24-2 1,97-2 3,29-2 515 1,76-2 2,12-2 2,53-2
325 2,740 2,90+0 2,740 325 8,85-1 B,27-1 7,50-1
525 2,72-3 3,69-3 4,68-3 525 I,42-2 2,05-2 2,67-2
517 5,39-2 8,33-2 I,I0-I 517 3,42-2 4,66-2 5,85-2
327 3,00+0 3,21+0 3,280 37  1,30:0 1,37+0 1,39:0
527 7,45-3 I1,14-2 I,62-2 527  2,54-2 3,66-2-4,M3-2
1s 05 (%) 2p (P) 3 15 25 ("5) 3o (P4l
311 3,89-2 4,30-2 4,47-2 31 2,15-2 2,39-2 2,5I-2
II3 3,65-3 2,77-3 3,55-3 113 1,92-22,16-2 2,20-2
313 3,74-2 4,09-2 4,15-2 313 1,87-2 2,05-2 2,05-2
323 4,56-4 6,48-4 1,11-3 33 2,27-3 2,R6-3 3,78-3
315  3,62-2 4,41-2 4,73-2 315 4,56-2 5,16-2 B,27-3
125 7,12-2 9,33-2 I,I2-1 125 2,30-2 2,80-2 3,15-2
325 5,09-3 1,26-3 5,58-3 325 6,38-3 6,99-3 6,14-2
335 6,10-1 6,58-1 §,97-1 335 3,I5-1 3,1I-I 3,04-I
327  4,35-3 6,04-3 8,98-3 a7 7,A1-2 9,21-2 I,07-1
137 1,78-1 2,42-1 2,54-1 I 1,482 2,15-2 1,90-2
I 6,63-1 7,32-1 6,92-1 3% 3,19-1 3,19-1 3,25-1
339 7,93-I 9,I0-I 9,07-1 339 4,IS-I 4,33-1 4,62-1
15 25 (8) 2p (4P) S0l 15 25(%5) 20 (P) 4o/
311 3,M2-3 3,39-3 4,5[-3 311 1,77-3 1,63-3 2,19-3
113 3,87-2 4,21-2 4,10-2 II3 2,97-3 2,41-3 3,I8-3
313 4,97-3 1,34-3 6,6R-3 313 2,57-3 2,32-3 3,40-3
323 2,08-3 3,81-3 6,79-3 323 9,44-4 1,50-3 1,85-3
315  5,45-3 5,38-3 7,41-3 315 2,34-3 2,26-3 3,31-3
125 1,22-2 1,37-2 6,11-4 125 3,6R-2 3,08-2 3,08-2

s {aar (M | xw segl aar | gar| kan
15 25(%5) 20 () 3o . 1525 (%5) 2p (P) 4/
325 9,I0-4 4,37-3 9,94-4° 325 1,142 1,452 I,51-2
335 3,66-I 4,2I-1 5,I5-1 335 1,I3-II,22-1 I,7I-1
32?  §,54-2 8,54-2 9,M2-2 327 1,e4-2 2,00-2 2,56-2
137 8,96-1 9,64-1 9,9I-1 137 5,47-1 5,5I-1 6,06-1
3”7  3,27-1 3,65-1 4,29-1 337 1,151 1,131 I,47-1
339 2,64-1 2,74-1 3,181 339 .1,03-1 I,I4-1I I,I7-1
1625 (%8) 20 () 30/ 1525 (45) 20 () 4/
31T 2,36-3 2,66-3 2,75-3 31T - 4,85-4 3,85-4 4,34-4
521  4,A7-5 7,68-5 I,25-4 521 1,95-5 3,98-5 6,37-5
313 2,48-3 2,8I-3 2,94-3 313 . 5,00-4 4,03-4 4,54-4
513 I,55-7 I,/3-7 2,R5-7 513 8,50-8 7,05-8 I,I7-7
323 9,20-5 I,45-4 2,06-4 323 7,74-5 1,04-4 I,51-4
523  4,f2-57,75-5 1,22-4 523  2,40-5 4,53-5 7,00-5
533 3, ‘38—7 6,76-7 1,11-6 533 9,m-7 I,65-6 3,07-6
315 2,73-3 3,12-3 3,28-3 315 1,93-3 2,253 2,68-3
515  4,I1-5 7,19-5 9,03-5 ~ 5I5  8,00-3 5,53-5 3,05-5
325 2,0I-4 3,25-4 3,50-4 325 4,64-3 5,353 5,67-3
525 9,49-5 I,45-4 1,77-4 525 9,164 I,82-3 2,95-3
335 1,09-2 I,II-2 6,99-3 - 335  2,4I-2 3,02-2 2,94-2
535 6,R0-4 I,09-3 I,53-3 535 7,53-2 1,05-3 I,47-3
517  4,40-4 7,30-4 2,72-4 sr7  1,93-4 1,69-4 1,73-4
3 3,77-4 7,02-4 1,02-3 327 7,19-3 9,97-3 I,27-2
527 1,95-4 2,60-4 9,46-4 s27  1,05-3 1,20-3 I,42-3
37 1,39-2 I,51-2.1,10-2 37 3,49-2 3,30-2 3,24-2
537 1,47-3 2,38-3 3,41-3 537 2,02-3 2,87-3 4,03-3
529 I,15-3 I,75-3 2,31-3 529  7,43-4 B,66-4 I,I12-3
339 1,73-2 1,94-2 I,52-2 339 4,R2-2 5,00-2 5,36-2
539 1,A4-3 3,00-3 4,55-3 539  2,96-3 4,37-3 6,40-3



IS

Annex 4, continued

Sty | ceawv) frar) KM SeJ | ctaw) Aav| Kaw
1s s ('S)ZP(‘7’) 4f 1sCs (‘35)2,0(40) 78
323 1,6I-55,68-5 6,56-5 323 1,694 1,67-41,69-4
125 6,30-6 I,87-5 2,10-5 s23  7,74-6 7,79-6 7,3R-
325 I,20-5 3,32-5 3,59-5 533 6,47-6 6,31-6 6,69~
335 5,II-6 7,65-6 1,08-5 325 1,25-4 1,21-41,22
327 1,76-4 2,93-4 4,31-4 525 2,345 2,27-5 2,07-
137  9,96-3 9,97-3 B,07-4 35 2,545 2,96-5 3,40-
337 3,98-3 2,35-3 8,R2-3 . 535 2,20-6 2,66-6 2,40-6
37  8,45-3 I,15-2 1,33-2 545 6,RI-6 6,73-6 6,R0-6
339 I,12-21,27-2 1,3R-2 37 7,80-5 3,52-5 7,91-5
149 2,70-2 2,92-2 2,95-2 527 3,8-5 7,67-5 3,0I-5
349 I,27-2 1,30-2 I,12-2 337 9,585 I,0I-4 9,9I-5
3411  2,49-2 2,71-2 2,73-2 537 4,10-5 5,43-5 6,97-5
o . 347 1,M-4 1,76-4 I,63-4
1625 ('S) p () 4f 547 7,365 7,4R-5 7,64-5
323 1,24-5 6,8[-6 4,95-6 529 6,20-6 7,13-6 I1,42-4
I25 I,07-4 I,19-4 I1,29-4 339 3,455 4,52-5 2,37-4
325 9,57-5 I,06-4 1,09-4 539 9,0I-5 I,16-4 6,47-6
335 17,29-6 I,57-5 I,10-5 349 2,03-4 2,02-4 1,96-4
‘327 1,145 4,87-6 3,05-6 549 1,689-4 2,03-4 6,19-5
137 4,01-4 8,38-4 1,17-3 5311 I,70-4 2,39-4 3,20-4
. 337 1,18-3 1,783 1,34-3 ‘3411 4,40-4 4,60-4 4,72-4
3m?  4,33-3 3,77-3 5,65-3 5411 I,47-5 1,39-5 1,29-5
339 I,36-3 2,22-3 2,32-3 :
149 1,68-3 1,39-3 I,8R-3
349 3,II-3 2,63-3 4,06-3
34II 3,343 2,96-3 3,66-3



