Forbidden Lines in ns?np* Ground Configurations and nsnp Excited
Configurations of Beryllium through Molybdenum Atoms and lons

Victor Kaufman and Jack Sugar

National Bureau of Standards, Gaithersburg, MD 20899

Observed and predicted wavelengths of magnetic dipole lines arising within
ground configurations of the type ns’np® (n =2 and 3, k =1 to 5) are compiled. For
n =2 the compilation includes the elements B through Kr, and for k£ =5 it extends
to Mo. For n =3 Al through Mo are included. In addition the 2s2p excited config-
uration of the Be 1 isoelectronic sequence for Be through Kr and 3s3p of the Mg
sequence for Mg through Mo are included. For each line we give a calculated value
for the transition probability obtained mainly from the Dirac-Fock method or from
the use of scaled radial integrals. The calculated wavelengths are obtained from
known energy levels or from levels derived from scaled radial integrals. A small
group of electric quadrupole lines seen in astronomical sources are included. The list
contains 1660 predicted wavelengths in the range 100 A to 25.9 mm and 406 ob-
served wavelengths in the range 325 A to 609 um.
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1. Introduction

Forbidden lines have long been used in the analysis of
astrophysical plasmas (solar, stellar, nebular, etc.). In the
infrared they are among the strongest stellar lines, and
many of those of the light atoms have been measured.
Spectra of the solar corona and solar flares are rich in
magnetic dipole lines (M1) in the visible and ultraviolet
for the elements nitrogen through nickel. In recent years
these lines have achieved new importance for diagnostics
of low-density, magnetically-confined, high-temperature
laboratory plasmas generated in tokamaks. This research
has extended the range of elements of interest to heavier
atoms that may be injected into the plasma to measure ion
temperatures in the range of 0.5 to 20 keV by Doppler
broadening and to observe plasma dynamics such as
plasma rotation and transport of impurities.

On the basis of recent advances in the determination of
energy level structures of highly ionized atoms of the iron
period, one may predict the wavelengths of M1 lines with
high accuracy for this range of elements. From a study of
the behavior of the radial energy integrals fitted to these
levels, and from numerous M1 lines identified for ions of
copper to molybdenum, it became possible to extend the
predictions to ions through molybdenum. We have com-
piled the obscrved and predicted wavelengths of mag-
netic dipole lines arising within ground configurations of
the type ns’np* (n=2 and 3, k=1 to 5). For n=2, we
include the elements B through Kr, and for k=5 the
tables extend to Mo. For n=3, Al through Mo are in-
cluded. In addition, the 2s2p excited configuration of the
Be 1isoelectronic sequence for Be through Kr and 3s3p of
the Mg 1 sequence for Mg through Mo are included.

It will probably be difficult to observe the nsup
CPy,1,;—'P)) transitions in the Be1 and Mg 1 sequences
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because the very large electric-dipole transition proba-
bility of the ns* 'Sy—nsnp 'P, resonant transition will tend
to rapidly deplete the nsnp 'P, level. Similarly, but to a
lesser extent, the *Po— P, transition can be expected to be
weak because of the ns®'So—nsnp *P; transition. How-
ever, we have included these magnetic-dipole transitions
for the sake of completeness.

All measured lines that we consider correctly identified
are included. Some are only tentatively classified by the
authors, but appear to be reasonable on the basis of pre-
dictions along isoelectronic sequences. Some are omitted
because they are far from satisfying this criterion.

We have also included a selected group of electric
quadrupole lines (E2) that are frequently observed in
ns’np? and ns'np* configurations; these are the 'D,~'S,
transitions.

Calculations of line strengths and transition proba-
bilities have been made for all of these lines by both
relativistic and non-relativistic methods. We have given
preference to the relativistic results. Calculations by both
methods for the n =3 shell differ on the average by only
5% (see Sec. 6, Ref. 1).

2. Predicted Wavelengths

For Be through Ni, predicted values for the wave-
lengths of the M1 and E2 lines were obtained from the
known energy levels by the Ritz principal of deriving
wavelengths from energy differences. Their uncertainties
are derived from the reported level uncertainties. The
source of data for each of these atoms and ions is given in
Sec. 7 below.

From Cu through Mo predictions of wavelengths of
M1 lines within the 3s23p* configurations by Sugar and
Kaufman' are quoted. These are preferred to ab initio
calculations because they are semi-empirically derived
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by fitting radial energy integrals to the known levels begin-
ning with potassium, and have been found to give more
accurate wavelength predictions. The uncertainty esti-
mates are derived as prescribed in that paper. Con-
tributions to the uncertainty by each integral in the calcu-
lation was estimated, and the combined effect was given
as a monotonically increasing function of atomic number.
These estimates appear to be high by a factor of two, as
indicated by many subsequently identified lines.

We predicted the lines of the 3s3p configurations for
inclusion here. The radial integrals G '(sp) and £, were fit
to known levels from potassium to molybdenum. These
parameters were then interpolated for ions for which the
levels are not known, and predictions were made by diag-
onalizing the energy matrices. Measured emission lines of
copper in this sequence from Sugar and Kaufman® were
combined with the M1 transition 3s3p *P,—°P, from
Denne et al.’ to establish the levels of this ion. Denne et
al. measured this same transition for Ge, Se, Zr, and Mo.
The intersystem lines 3s* 'Sy—3s3p *P; were observed by
Iinkenthal et al. * for Ge, Se¢, Zr, and Mo. Values for the
352'S;—3s3p 'P, lines were provided by Fawcett and
Hayes® for Zn to Se and from Reader® for Sr to Mo.

Edlén has made a comparison of the known levels of
the n =2 shell (Li to F sequences) with the relativistic
Dirac-Fock ab initio calculations available in the litera-
ture, and has derived analytical expressions for the differ-
ences. By this means he has predicted level values
through Kr. We used his results to obtain predicted wave-
lengths from Cu to Kr for the beryllium-to-oxygen iso-
electronic sequences’~'® and from Cu to Mo for the fluo-
rine isoelectronic sequence.’

We include a total of 1660 predicted wavelengths.

3. Observed Wavelengths

With a few exceptions the M1 and E2 lines of carbon
through argon have been observed only from astrono-
mical sources, including gaseous nebulae, stars, and the
solar corona. These sources have also provided consid-
crablc iron-pcriod data. The most common laboratory
source generating copious forbidden lines is the tokamak,
which .contains a magnetically-confined, high-
temperature plasma with an ion density similar to that of
the solar corona. By injecting any impurity element, mag-
netic dipole lines of that element maybe seen in stages of
ionization determined by the plasma temperature. All of
the scandium and titanium data, most of the chromium
and nickel data, and all from copper to molybdenum are
from tokamak observations.

We have included a small group of E2 lines comprising
the 'D,—'S; transition of the ns’np? and ns’np* config-
urations (7 =2, 3) because of their prominence in nebular
sources.

The sources of observed datathat we have credited are
not necessarily the original discoverers of the lines, but

are those providing the best measurements. In some cases, .
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such as for spectra of the solar corona, the authors have
given the line identifications for wavelengths observed by
others. References for the observed wavelengths are
given in Sec. 8, each preceded by a symbol that is used to
identify them in the tables. We include 406 observed
wavelengths.

4. Predicted Transition Probabilities

In most cases multiconfiguration Dirac-Fock calcu-
lations of line strengths are available. These calculations
do not generally converge for neutral and singly ionized
atoms, but non-relativistic calculations have been made in
every such case. Line strengths for the magnetic-dipole
linesof Be L, B, B1;, CL,Ci, NI, N1, O1,O11and F 11
were taken from Wiese ef al. ' Those for Si1and P 1 were
taken from Wiese et al. * Line strengths for the magnetic-
dipole lines of the isoelectronic sequences of B, C1I, N1
and F 1 were taken, except as noted above, from Cheng et
al. ® Those for the Al 1, Si 1, and P 1sequences were taken,
except as noted above, from Huang.'*~!¢ Those for the
Cl1 sequence, with a few exceptions, are from Huang et
al.V For Cl-like Ga, Ge, As, Y and Zr the line strengths
were interpolated from values of neighboring ions. The
relativistic calculations are not available for the Be, Mg,
and S isoelectronic sequences. The transition probabilities
for all magnetic-dipole lines of the Be-like, Mg-like, and
S-like ions were calculated in the manner described in
Sugar and Kaufman.! These are non-relativistic calcu-
lations in intermediate coupling. They agree within a few
percent with relativistic calculations in the n=3 se-
quences for which both are available.

Line strengths for the electric-quadrupole lines of
2s2p* (‘D3 —!'Sp) [k =2] of Crand' N1i and [k =4} of O 1
and F 11 are from Wiese et al. ' Those for the remainder of
the carbon sequence, O 111 through' Ni xxi11, and for the
remainder of the oxygen sequence, Ne 111 through Ni xxi,
are from Cheng et al.® The transition probabilities for
these lines in the sulfur sequence, 3s23p*, for S 1 through
Ni x111, are from Mendoza and Zeippen.'® Those from Cu
X1v through Mo XX V11 are from Biemont and Hansen.'® The
one for Si1, 352357 is from Mendoza and Zeippen.2° For the
remainder of this sequence, P 11 through Mo XXIX, we used
the line strengths given by Huang.'

Relations between transition probabilities 4(s ") and
line strengths S are given explicitly as

2.697 X 10"
A= T SM1),
18
A= 1.680}&);10 S(E2),

where A is the transition wavelength in A and g is the
2J+1 degeneracy of the upper level. S(M1) in Bohr
magneton units (ug)-and S(E2).in atomic units'(ead) are
the magnetic-dipole and electric-quadrupole line
strengths, respectively.
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The magnetic-dipole transition rate in almost all cases
is a few orders of magnitude greater than the electric-
quadrupole transition rate. We have added the E2 rate to
the M1 rate in those cases for which the former is greater
than 1 % of the latter. This is true only for some of the N 1
(2p®) and P1 (3p°) sequence transitions. An asterisk fol-
lowing the transition rate in the tables shows where this
occurs.

5. Data Table Information

The tables contain the predicted and observed wave-
lengths and predicted transition probabilities for
magnetic-dipole transitions within ns*1p* (k =1—5) and
nsnp configurations; n =2 for beryllium through sodium,
n=2, 3 for magnesium through krypton, and n=3 for
rubidium through molybdenum. The F-sequence is given
through molybdenum. The electric quadrupole transition
'D,—'S, for k=2, 4 is included because it is frequently
observed. The data are presented in two formats. In
Tables 1—39 the lines are segregated according to ele-
ment and within each element are listed in order of in-
creasing wavelength. In Table 40 all lines are merged and
sorted by wavelength. The columns from left to right in
order of appearance contain the following information:

Column No. Description

1 Wavelengths (observed and predicted)
in A below 20 000 A, in micrometers
(um) between 2 and 1000 pm, and in
millimeters (mm) between 1 and
26 mm. Wavelengths given without
units are in A. Wavelengths in vacuum
are given below 2000 A, in air between
2000 A and 5 pm, and in vacuum above
5 pm. Each wavelength is followed by
its uncertainty in parentheses. Ten-

tative identifications are preceded by
p—

2 Transition probabilities (4) are written
as a factor times 10 to a power. The
power of ten follows the decimal
factor. For example, 2.20 4+4 means
2.20 X 10%. An asterisk following the
transition probability indicates that the
E2 rate for the transition is greater than
1 % of the M1 rate and has been added
to that value.

3 Spectrum.
4 Electronic configuration.
5 Line classification. Lower level is

given first.

J. Phys. Chem. Ref. Data, Vol. 15, No. 1, 1986

Column No. Description
6 Ionization energy in thousands of elec-
tron volts (keV).?'~>
7 References for observed wavelengths.
Definitions of symbols are given in
Sec. 8, “References for Observed
Wavelengths.”
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Table 1. Beryllium: wavelengths and transition probabilities

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X))
4856.061(13) 9.58 -7 Be I 2s 2p % - 1p, 0.009
4856.212(10) 9.19 -3  Be I 2s 2p %, -'p,  o0.009
4856.766(13) 1.19 -6 Be I 2s 2p %, ~-!p,  o0.009
4.25¢(8) mm 1.76 -10 Be I 2s 2p %, -3, o.009
15.6(1.0) mm 4.74 =12 Be I 2s 2p %, -3, o0.009

Table 2. Boron: wavelengths and transition probabilities

Wavelength A (s—l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
2772.35(4) 6.52 -5 B II 2s 2p 3p, I, 0.040
2772.78(4) 2.01 -1 B II 2s2p %y - lp;  0.048
2774.01(4) 1.07 -4 B II 2s 2p %0, - lp; o.048
625.(17) pm  5.52 -8 B II 2s 2p °py - %,  0.048
655.6(7) um  3.19 -8 B I 2s2 2p  2py,, - %Py, 0.008
1.79(14) mm  3.14 -8 B II 2s2p %, -3, o0.048
Table 3. Carbon: wavelengths and transition probabilities
Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. XA)
1999.95(4) 1.22 -3 C III 2s 2p 3pp -1, 0.048
2000.90(4) 1.04 -3 C III 2s2p 3, - lp;  0.048
2003.16(4) 1.52 -3 C III 2s 2p %p, -1,  o0.048
4621.57(10) 4621.570(5) 2.60 -3 C1I 2s2 2p2 3¢, -1s;, o0.011 P
8727.18(10)  Q 8727.141(22) 5.00-1 C1 252 2p2 lp, -1s; o0.011 sw
9824.109(22) 7.79 -5 C1I 2s2 2p2 3, -lp, o0.om
8850.28(10) 9850.243(22) 2.30 -4 C1 2s2 2p2  3p, - 1p, 0.011  Sw
157.74084(21)  157.74084(21)pm 2.29 -6  C II 2s2 2p %Py, - 2By, 0.024  CBS
177.4¢9)  wm  2.10 -6  C III 2s 2p ¢, -3, 0.048
370.4140(15) 370.37(19) upm 2.65 -7 CI 2s? zp?  %p; - 3y, U.011 SE(80)
422.(4) gm  3.00 -7  C III 2s 2p %pp -3,  0.048
609.1333(8) 609.4(4) um  7.95-8 C1I 2s2 2p2 3y - 3p;  0.011 SE(8D)
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‘Table 4. Nitrogen: wavelengths and transition probabilities

Wavelength A (s—l) Spectrum Config. Classification I.E. Ref.
Observed Calculated ) (keV) (obs. X)
1575.183(4) 1.08 -2 N IV 2s 2p %pp - p; 0.077
1576.750(4) 8.33 -3 NIV 2s 2p ¢, -1, 0.077
1580.338(4) 1.35 -2 N IV 2s 2p %, -1, 0.077
3062.838(13) 3.40 -2 N II 2s? 2p2 %, -ls;  0.030
3466.4970(6) 3466.497(1) 6.18 -3 NI 252 2p°  %sy,, - %Py, 0.015 E(86)
3466.5434(12)  3466.543(1) 2.46 -3 NI 252 2p° sy, - %Py, 0.015 E(66)
5197.94(10) 5197.901(14) 1.62 -5% NI 252 2p3 sy, - %Dy, 0.015 B(55)
5200.41(10) 5200.257(14) 6.92 6% NI 2s22p% sy, - %5, 0.015 B(SS)
5754.57(4)  Q 5754.64(5) 1.08 40 N II 2s2 2p2 1, - s, 0.030 B(55)
6548.06(4) 6548.03(5) 1.06 -3 N II 262 2p2 3, - lp, 0.030 B(5S
6583.39(7) 6583.41(5) 3.02 -3 N II 2s2 2p2. %, -lp, 0.030 B(55)
10397.74(10) 10397.74(5) 5.48 -2¢ N I 2s2 2p3 ZDS/Z - 293,2 0.015 P
10407.17(5) 2.47 -2% N I 252 2p® 2y, - 2py,p 0.015
10407.59(6) 4.71 -2% NI 2s? 2p®  2py;, - %Py, 0.015
57.330(3) 57.343(3) um  4.77 -5 N III 2s2 2p 2Py, - 2y, 0.047 MSFIK
69.44¢(7) pum  3.63 -5 N IV 2s 2p °p, - °p, 0.077
121.88887(12)  121.88887(12)um 7.47 -6 N II 2s®2 2p2 3¢, -3, 0.030 cs
158.5(4) um  6.00 -6 N IV 2s 2p 3pg -3,  0.077
205.5(4) wm  2.07 -6 N II 2s2 2p2 3¢y -3,  0.030
1.148(8) mm  1.07 -8 NI 252 2p°  ?pg,, - 2Dy, 0.015
25.9(8) mm  5.17 -13 NI 252 2p®  2py;, - %Py, 0.015
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Table 5. Oxygen: wavelengths and transition probabilities
Wavelength A (s-l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
1301.148(12) .10 -2 O 2s 2p %pp - lp; 0114
1303.456(12) 4.57 -2 0 2s 2p 8, -1, 0.114
1308.688(12) 7.49 -2 0O 2s 2p %, -lp,  0.114
2320.9510(16) 3.27 -1 0, III 2s2 2p2 %p; - 15 0.055
2470.21(2) 2.38 -2 0 II 252 2p®  %sg,, - 2Py, 0.035
2470.33(2) 5.95-2 01II 2s? 2p°  %s3,, - 2Py, 0.035
2972.288(1) 2972.2864(13) 6.68 -2 01 2s2 2p* %, - ls;  o0.014 E(65)
3726.04(2) 3726.03(2) 1.69 -4* 0 II 252 2p° 453/2 - Zna/z 0.035 B(55)
3728.80(2) 3728.82(3) 5.01 -5% 0 II 252 2p°  %s3,5 - %Ds5;p 0.035 B(S5)
4363.19(2) 4363.200(8) 2.85 +0 O III 252 22 1p, - lsg 0:.055 B(55)
4958.93(2) 4958.910(7) 6.37 -3 0 III 2s2 2p2 3, - lp, 0.055 B(55)
5006.86(2) 5006.843(8) 4.67 -2 0 III 2s2 2p2 3¢, - lp, 0.055 B(55)
5577.34(10) 5577.338(4) 1.36 40 01 2s? 2p* o, -1's; 0.014 P
6300.304(2) 6300.304(6) 511 -3 01 22 2p* %, -lp, 0.014 E(65)
6363.776(2) 6363.776(6) 1.65-3 0TI 2s2 2p® %, - lp, 0.014 E(65)
7319.92(10) 7319.92(20) 1.15 -1* 0 II 252 2p3 205/2 - 2P3/2 0.035 B(55)
7330.19(10) 7329.63(20) 1.01 -1% 0 II 252 2p3  2py,5 - 2Py, 0.035 B(S5S)
7330.70(20) 6.14 -2¢ 0 II 252 2p°  2py,, - %P3, 0.035
25.87(2) 25.913(13) pm  5.17 -4 O IV 252 2p %Py, - %Py, 0.077 PMH
32.61(8) um  3.55-4 OV 2s 2p %, -3, o.114
51.8145(5) 51.815¢1) pm  9.89 -5 O III 2s2 2p2 %, -3,  0.055 MSFIK
£3.18371(3) 63.185(6) um 8.91 -5 O 1I 2s2 2p* Sp, -3, 0.014 E-pr
73.5(4) um  5.81-5 OV 2s 2p %, -3, 0.114
88.356(2) 88.3564(22)um  2.61 -5 O IIT 2s2 2p2  3p, - 3p;  0.055 MSFXK
145.52548(8) 145.53(13) wm  1.75 -5 O 2s2 2p* 3, -3, o0.014 DHLS
497.3(1.7) wm  1.25 -7 O 1II 252 2p®  2pg;, - 2Dy, 0.035
5.00(6) ° mm  4.39 -12 O II 252 2p° 2Py, - 2Py, 0.035
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Table 6. Fluorine: wavelengths and transition probabilities
Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X}
1108.13(7) 2.56 -1 F VI 2s 2p %y -1p;  0.157
1111.33(7) 1.80 -1 F VI 2s 2p 5, - lp,  0.157
1118.49(7) 3.11 -1 F VI 2s 2p %, -1l 0.157
1875.73(7) 1.51 40  F IV 2s2 2p2  3p; - 1s;  0.087
1938.435(11) 3.52 -1 F III 252 2p°  %sg,, - 2Py, 0.063
1939.465(11) 1.44 -1  F III 252 2p®>  “s3;, - %Py, 0.063
2242.61(4) 493 -1 FII 2s2 2p* 3%p; - 1s; 0.035
2929.70(4) 3.63 -4* F III 252 2p° sy, - Zpy,, 0.063
2932.78(4) 1.63 -4% F III 252 2p°  “s3;y - %Ds5;, 0.063
3532.17(25) 3.52 40 F IV 262 2p2 p, - lg, 0.087
3997.37(10) 3997.37(9) 3.17 -2 F IV 2s2 2p2 3p;, - lp, 0.087 B(50)
4060.22(10) 4060.21(9) 1.38 -1  F IV 252 2p2 3p, -Ip, o0.087 B(5O)
4157.75(12) 2.10 +0 F 11 282 zp* o, -1y 0.035
4789.45(12) 3.83 -2 F II 2s2 2p* 3, - I, 0.035
4868.99(17) 1.20-2  FIr 2s?2p* 3, - 1p, 0.035
5721.20(19) 3.05 -1* F III 2s? 2p® g, - %Py, 0.083
5732.95(19) 2.08 -1* F III 2s? 2p3  Zpy,, - %Py, 0.063
5733.21(19) 2.74 -1* F III 2s2 2p®  2py;, - 2p;;, 0.083
13.432(9) pm  3.71 -3 F V 2s2 2p  %py,, - Zpy,, 0.114
17.36(21) um  2.39 -3 F VI 2s 2p P, -3, o0.157
24.7475(15) 24.740(12) pm 1,19 -3  F I 252 2p°  2py,, - 2P, 0.017  SK
25.83(4) um  7.82 -4 F IV 2s2 2p2 3¢, -3, o0.087
29.33(4) um  8.91 -4 F II 2s2 2p* 3, -3p,  o0.035
38.5(1.0) . um  3.87 -4  F VI 2s 2p % -3, 0.157
44.07(21) pm.  2.10 -4  F IV 2s? 2p2  3p; - 3p;  o0.087
67.2(3) um  1.78 -4  F II 252 20 %, -3  o.035
279.(6) um  7.45 -7 F III 2s2 2p° %y, - Zpy,, 0.063
12.(7) mn 520 -12 FIrr 252 2p® 2p ,, - 2y, 0.083
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Table 7. Neon: wavelengths and transition probabilities

Wavelength A (s_l) Spectrum Config. Classification 1.E. Ref.
Observed Calculated (keV) (obs. A}
964.20(18) £.85 -1 Ne VII 2s 2p 3y - lr; o207
968.45(19) 6.5 -1 NeVII 2s2p Py - 1lp,  0.207
977.86(20) 1.06 +0  Ne VII  2s 2p %, ~-lp,  0.207
1574.82(5) 1574.60(13) 5.50 +0  Ne V 2s? 292 %p; - ls; 0.128 ST
1601.5 1600.0(5) 1.41+0  Ne1v 252 2p% sy, ~ %P3, 0.087 SBT
1601.7 1600, 1(5) 5.90 -1 WNe1v 257 2p° sy, - %Py, 0.087 SBT
1814.63(5) 2.76 +0 Ne ITT 252 2p* 3p, - ls;  o0.064
2418.2(1.2) 2.65 -3* Ne IV 252 2p3 43312 - 203,2 0.087
2420,9(1.2) 6.03 -4% Ne IV 2s% 2p° sy, - ZD5,, 0.097
Q 2972.8(5) 4.39 40 Ne V 2s% 2p* 'p, -5, 0.126
3342.5(3) Q 3342.42(17) 4.26 40 Ne ITT  2s% zp* lp, - ls;  0.064 B(60)
3345,84(2) 3345.83(186) 1.24 -1  Ne V 252 292 3, - lp, 0.126 B(55)
3425.87(2) 3425.87(17) 4.36 -1 Ne V 252 2p2 3p, - lp, 0.126 B(S5)
3868.76(2) 3868.752(15) 1.39 -1 Nerrr 22 2p* e, -lp, 0.084 B(55)
3867.47(2) 3967.46(4) 595 -2 Ne I1T 252 2p* 3p; - lp, 0.084 B(55)
4714.25(4) 4714,22(6) 6.19 -1%  Ne IV 252 2p° 2Dg,y - %P3, 0.087 B(55)
4724.15(4) 4724.17(8) 6.41 -1%  Ne Iv 252 2p Zpg,, - 2y, 0.097 B(55)
4725.62(4) 4725.60(6) 5.92 -1+ Ne1v 252 2p% Zpgy, - Zpy,, 0.087 B(S5)
7.842(6) um  2.01 -2 Ne VI 2s22p  Zpy,, - %py,, 0.158
10.06(7) pm  1.25 -2  Ne VII  2s 2p %, -3, o.207
12.81355(2) 12.81355(2)um  8.55 -3 Ne II 252 2p5 2Py, - %Py, 0.041  YKH
14.32(3) wm  4.59 -3 Ne V 262 292 Sp, -%, 0.126
15.555(5) wm  5.97 -3  Ne IIT 252 2p" 3¢, -3,  0.064
29.0(3) fem 1.99 -3 Ne VIT 2¢ 2p 39, -3, 0.207
24.28(2) 24.28(2) gm  1.27 -3 Ne V 2s2 202 3p; -3%; 0.126 P
36.02(1) 36.02(4) pm  1.15-3 Ne 11T 252 2p® 3p, -3y  o0.084 sHG
223.7(1.4) pm  1.44 -6  Ne IV 252 2p°  Zpg,, - %Dy, 0.097
1.56(7) mm  2.36 -9 Ne Iv 252 2p° Zp ,, - Zpy,, 0.097
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Table B. Sodium: wavelengths and transition probabilities

Wavelength A (s-l) Spectrum Config. Classification 1I.E. Ref.
Observed Calculated (keV) (obs. X)
852.31(5) 2.62 +0  Na VIII 2s 2p %, - lp, 0.284
- 857.66(5) 1.92 40 Na VIII 2s 2p %, -lp; o0.264
869.64(5) 3.08 40 Na VIII 2s 2p 3¢, -1lp, 0.264
1356.6(4) 1.69 +1  Na VI 2s2 2p2 3¢, -1s; 0.172
1365.1(6) 4.74 40 Na V 252 zp® sy, - 2Pz 0.138
1365.8(6) 1.96 40  Na V 252 2p° 455, - 2Py, 0.138
1529.29(5) 9.48 +0 Na1v 252 2p* 3, - 1s;  0.009
2066.9(1.4) 1.78 -2* Na V 252 2p3 sy, - 2Dy, 0.138
2068.4(1.4) 1.73 -3%* NaV 252 2p%  Ysy,, - pg), 0.138
Q 2568.9(1.9) 5.27 +0  Na VI 25?2 202 Ilp, - 1lsy 0.172
Q 2803.74(18) 5.43 40  Na IV 2s2 2p* b, - ls; o0.099
- 2872.7(1.9) 4.06'-1 Na VI 2s2 2p2 3¢, -1, o0.72
2971.9(1.8) 1.27 +0  Na VI 2s2 292 3p, -1, 0.172
3241.68(10) 3241.63(15) 5.75 -1 NaIv 252 2p* 3p, - lp, 0.089 B(60)
3362.20(10) 3362.24(16) 2.03 -1  Na IV 2s2 2p* 3¢, - lp, 0.099 B(60)
4010.9(2.3) 1.40 +0* Na V 2s2 2p® 205/2 - 2P3/2 0.138
4016.7(2.3) 1.81 +0* Na V 252 2p° 2Dy, - 2Py, 0.138
4022.7(2.3) 1.43 +0% Na V 252 2p°  Zpy,, - 2Py, 0.138
4.675(22) um 8.80 -2  Na VII  2s2 2p Py, - 2Py, 0.208
6.23¢3) um 5.27 -2 NaVIII 2s2p 3P, - 3p,  0.264
7.319(5) um  4.58 -2 Na IIT 252 2p° 2By, - 2By, 0.072
8.61(8) um  2.11 -2  Na VI 2s2 2p2 3¢, -3, o0.72
9.039(12) um  3.04 -2 Na1Iv  2s?2 2 3p, -3p,  0.099
13.66(13) um  8.27 -3 ~ Na VIII 2s2p 5P, - 3P,  0.264
14.3(3) um  6.16 -3  Na VI 2s22p2 3%y -3%,; o0.172
21.29(6) pm  5.58 -3 Na IV 252 2p* 3¢, - 3p; o0.009
270.(100) pm  4.55 -7 Na V 2s2 2p° 2Py, - %Py, 0.138
278.(110) pum  7.50 -7  Na V 2s2 2p° 205/2 - 2p;,, 0.138

J. Phys. Chem. Ref. Data, Vol. 15, No. 1, 1986



334

V. KAUFMAN AND J. SUGAR

Table 9. Magnesium: wavelengths and transition probabilities
Wavelength A (s-l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
762.29(20) 6.92 +0 Mg IX  2s 2p 3 - lpy  0.328
768.90(20) 5.05 40 Mg IX 2s 2p 3¢, - lp,  0.328
783.72(21) 7.95 40 Mg IX 2s 2p %, - 1lp 0.328
1189.82(1) 1189.82(16) 4.58 +1 Mg viI 252 2p2 3p, - 1s,  0.225 BT
1180.07(1) 1180.074(20) 1.37 41 Mg VI 252 2p° 4S5, - 2By, 0.187  SBT
1191.62(1) 1191.611(20) 5.62 0 Mg VI 252 2p®  Ysy,, - 2Py, 0.187  SBT
1324.44(1) 1324.58(8) 2.79 +1. Mg V 2s2 2p* 3, - Is) 0.141 SBT
1805.94(1) 1805.94(7) 2.75 -2* Mg VI 252 2p°  Ysy,, - %Dy, 0.187  SBT
1806.49(17) 4.58 -3% Mg VI 252 2p° sy, - D5, 0.187
Q 2261.5(6) 6.16 +0 Mg viI  2s22p?2 lp, -1ls; - o0.225
Q 2417.5(3) 6.59 +0 Mg V 2s% 2p* D, - l!s5  0.141
2509.2(7) 1.17 0 Mg vir 252 2p2 %, - lp, a.225
2629.1(8) 3.36 +0 Mg Vi1 2s22p2 3p, -1lp, 0.225
2782.7(3) 1.86 +0 Mg V 2s?2 2p* %p, -1p, o0.141
2928.0(4) 5.85-1 MgV 2s2 2p* 3¢, -1p, o0.141
3486.7(6) 3.33 +0% Mg VI 262 353 205/2 - 293/2 0.187
3488.7(3) 5.06 +0* Mg VI 252 2p°  Zpy,, - Zpy,, 0.187
3502.0(3) 3.48 +0% Mg VI 252 2p%  2py,, - 2Py, 0.187
7573.179(8) 1.95 -4 Mg I 3s 3p %y - lp, 0.008
7584.704(8) 1.46 -6 Mg I 3s 3p %, -1lp;  0.008
7608.206(8) 2.40 -4 Mg I 3s 3p 3, -1lp, 0.008
3.0275(20) 3.0275(20)pm  3.24 -1 Mg VIII 2s% 2p 2Py, - %Py, 0.266 MWM
4.06(4) pm  1.91 -1 Mg IX 2s 2p %, -3, 0.328
4.487¢4) pm  1.99 -1 Mg IV 252 2p® 2py,, - %Py, 0.109
5.50(3) um  8.09 -2 Mg Vil  2s?2p®2 3p; - 3p, 0.225
5.60(2) 5.608(9) um  1.27 -1 Mg V 2s2 2p* 3, -3, 0.141 RsW
8.87(17) im 2.04 -2 Ms IX 25 2p 8py -3y 0.328
9.03(9) um  2.44 -2 Mg VII 25?292 3y -3p,  0.225
13.54(5) pm  2.17 -2 MgV 2s2 2p* 3, -3, 0.141
92.3(1.2) pm  1.13 -5 Mg VI 252 2p%  Zpy,, - %py,, 0.187
245.6157(7) 245.62(9) um  9.00 -7 Mg I 3s 3p %, -3%, 0.008 ILME
498.502792¢3)  498.5(4) um  1.00 -7 Mg I 3s 3p 3¢y - 3P,  0.008 BDGRG
595.(190) um  7.63 -8 Mg VI 252 2p®> D5,y - 2Dy, 0.187
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Table 10. Aluminum: wavelengths and transition probabilities
Wavelength A -(s_l) Spectrum Config. Classification I.E Ref.
Observed Calculated (keV) (obs. A)
§88.03(17) 1.67 +1 AL X 2s 2p %pg - !, 0.399
£95.93(18) 1.21 41 AL X 2s 2p %, - lp, o0.399
713.98(18) 1.87 +1 ALl X 2s 2p %, -1lp,  o0.399
1054.08(3) 3.51 41 ALVIT 252 2p3 sy, - 2Py, 0.241
1057.05(3) 1.46 +1 AL VIID 282 2p3 Y55, - 2y, 0.241
1058.0(7) 1.12 +2  avvirr 2s? 2p2 3p; - lsy  0.285
1169.85(14) 7.20 41 AL VI 2s2 2p*  3p; - 15, 0.154
, 1603.36(8) 1.2z -2¢ AL VID 252 2p®  fsy, - ZDg), 0.241
1604.80(4) 1604.80¢5) 4.26 -1% AL VII 252 2p® sy, - Zpg,, 0.241 ST
Q 2018.(3) 7.00 +0 Al virr  2s? 2p2 lp, - ls, 0.285
Q 2124.9(6) 7.79 +0 Al VI 2s2 2p* o, -'lsg . 0.154
2222.(3) 3.06 +0 AL viII 2s2 2p2 3, - lp, 0.285
2365. (3) e.13 +0 AL vIII 222 2p2 3p, - lp, 0.285
2428.4(6) 5.15 40 AL VI 2s2 2p* %, -lp, 0.154
2601.0(7) 1.48 40 Al VI 2s2 2p* 3p; - lp, 0.154
3070.7(3) 7.22 40 AL VII 252 2p° %y, - 2Py, 0.241
3076.0(4) 1.27 +1+ AL VII 25 2p°  2D5;, - %Py, 0.241
3096.0(3) 8.12 +or AL VII  2s% 2p® %Dy, - 2y, 0.241
4451.311(14) 3.07 -3 AL II 3s 3p %, -1p; 0.019
4463.409(14) 2.31 -3 AL II 3s 3p 3, -1, 0.019
4488.233(14) 3.74 -3 AL II 3s 3p %, -1lp, 0.019
2.040(7) 2.044¢4) um  1.05 +0 Al IX 2s2 2p 2Py, - %y, 0.330  GJ
2.753(20) pm  6.16 -1 AL X 2s 2p %, -3, 0.399
2.879(14) 2.9045(17)pm  7.34 -1 . ALV 2s? 2p° 2y, - 2py,, 0.154 G
3.661(14) 3.6593(19)um  4.58 -1 AL VI 25 2p* %, -3, 0.5 Gl
3.72(2) 3.689(3) um  2.68 -1  ALvVIII 2s% 2p2 ®p, -3, 0.285 @I
5.85(10) um 8.96 -2 AL VIIT 2sZ 2p2 3p, - 3p; 0.285
6.06(12) wm 9.19 -2 ALX . 2s2p %P, - 3p;  0.399
9.116(6) um  7.10 -2 Al VI 2s2 2p* %p, - 3p, 0.154
37.6(6) um  1.67 -4 AL VII  2s® 2p® %P, - %py, 0.201
80.72(5) pm  2.54 -5 AL II 3s 3p %, -3%, o0.018
89.237(8) wm  1.25 -5 ALI 3s23p 2y, - 2py,, 0.008
164.26(20) um  4.10 -6 AL II 3s 3p Pg -3,  o0.019
178.(11)  pm  1.86 -6 AL VII 252 2p° 2y, - ZDg,, 0.241
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Table 11. Silicon: wavelengths and transition probabilities
Wavelength A (s™ly  Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
625.48(6) 3.75 41  Si XI 2s 2p 3pq p,  0.478
634.78(6) 2.68 +1  SiXI  2s 2p  °P, p,  0.476
656.34(6) 4.05 +1  Si XI 2s 2p %, lp,  0.478
944 .38(4) 8.14 +1  si VIII 252 2p° s5,, - %Py, 0.304
949.24(4) 3.37 +1  Si VIII  2s® 2p° ‘s, - %Py, 0.304
950.08(23) 2.51 42 Si IX 2s2 2p2  %p, s,  0.351
1049.2(3) 1.73 42 si vir 252 2p*  %p sy 0.247
1440.,50(1) 1440.497(10) 3.42 -2%  Si VIIT 2s2 2p3 4s3/2 205/2 0.304  SBT
1445.75(1) 1445.753(10) 1.70 v0  si virr  2s% 2p® sy, - %Dy, 0.304  SBT
Q 1822.4(8) 8.01 +0  si IX  2s% 2p* Ip, s, 0.351
Q 1895.0(9) 9.01 40  sivil 252 2% Ip, sg  0.247
1984.88(2) 1984.88(3) 7.40 +0  Si IX 252 2p2  3p, p,  0.351 SBT
2146.64(4) 2146.64(5) 1.28 +1  sivir  2s? 2p* g, p,  0.247 sBT
2149.26(5) 2149.31(3) 1.83 +1  siI1x 25?2 2p% 3p, p, 0.351 BT
2350.02(18) 3.37 +0  Si VII 252 2p  3p, p, 0.247
2722.4(4) 2.83 +1  si VIIT  2s% 2p® 2Dy, - 2P;,, 0.304
2741.2(4) 1.69 +1% 51 VIIT  2s% 2p°  2Dg;, - 2Py, 0.304
2763.1(4) 1.79 41 siviIT 252 2p°  Zpg,, - 2By, 0.304
3314.727(16) 1.85 -2 si III  3s 3p 3, p,  o0.033
3328.921(16) 1.37 -2 Si III  3s 3p 3p, p,  o0.033
3358.189(16) 2.22 -2 Si III  3s 3p %p, p;  0.033
6526.781(3) 3.55 -2 SiI 3s? 3p2  3p; s, o.008
10881.42(10)  Q 10991.413(9) 7.96 -1 SiI 3s2 3p?  Ip, sy o0.008 P
14305. (4) 14301.(4) 3.07 40 Si X 25?2 2p %Py, - 2Py, 0.401  MNM
16068.297(18) 8.75 -4  Si I 3s? 3p2  ¥p, o, o.008
16454.531(19) 2.71 -3 Si1I 3s? 3p?2  3p, tp,  o0.008
19320. (50) 1.80 +0 Si XI 2s 2p °py °p, 0.476
19590. (70) 19641.(11) 2.37 #0  Si VI 2s2 2p5  Zpy,, - %Py, 0.205 GJ
2.474(7) 2.4807(18)um  1.47 +0  si VII  2s% 2p* 3p, -3,  0.247 @I
2.5839(5) um  7.79 -1  Si IX 2s? z2p  3p, %,  0.351
3.92(2) 3.928(11) pm  2.95 -1  si Ix  2s?22p2 %y -3  0.351 @&
4.27(3) pm  2.59 -1  Si XI 2s 2p 3, 3p,  0.476
6.515(18) wm  1.94 -1  si vII  2s? 2p* 3p, %pp  0.247
18.45(24) um  1.40 -3 si VITIT  2s% 2p3 2Py, - 2Py,, 0.304
34.8141(18)um  2.13 -4 Si II 3s2 3p  2py,, - 2py,, 0.016
38.207(21) wm  2.41 -4  Si IIT  3s 3p 3p, %p,  0.033
39.62(11) um  1.70 -4  Si VIIT 2s% 2p® 2Dy, - ZDg,, 0.304
68.473(3) wm  4.20 -5  Si I 3s® 3p*  °Pp °P,  0.008
77.77(9) um  3.86 -5  Si III  3s 3p 3pg %p,  0.033
129.68173(4) 129.676(16) um  8.25 -6  Si I 3s2 3p?  3p, 3p,  0.008 IEBL
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Table 12. Phosphorus: wavelengths and transition probabilities
Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
571.87(7) 9.46 +1 P XII 2s 2p %y - lp, 0.581
582.57(5) 6.76 +1 P XII 2s 2p 3r1 - 1P1 0.561
607.95(8) 1.01 42 P XII 2s 2p %, - o.561
853.61(15) 1.74 +2 P IX 2s2 2p% sy, - Zpy,, 0.372
860.08(21) 5.26 +2 P X 2s2 2p2 3p; - ls;  o0.424
861.26(15) 7.34 41 P IX 252 2p% sy, - 2py,, 0.372
952.1(3) 3.82 +2 pviir  2s? zp* %p, - ls;  0.310
1307.51(5) 9.90 -2% P IX 252 2p°  “sy,, - ZDg,, 0.372
1317.65(3) 1318.06(5) 5.46 40 P IX 252 2p° sy, - %p3,, 0.372 ST
1659.2(¢8) 8.99 40 P X 2s2 2p2  Ip, 15, 0.424
1708.5(1.0) 1.03+0 pviir 252 2p* Ip, -ls; 0.310
1785.8(9) 1.68 +1 P X 2s2 2p2 3, - lp,  0.424
1913.7¢9) 2.90 41 pviiz  2s2 2p* %p, - Ip, 0.310
1974.5(1.1) 3.86 +1 P X 2s2 22 %p, - lp, 0.424
2150.0(1.6) 7.03 +0  PpviIl 2s22* 3¢, -1lp, 0.310
2421.7(1.2) 6.11 +1 P IX 2s2 2p° 2pg/q - 2P3/2 0.372
2458.2(1.2) 3.54 +1% P IX 252 2p°  Zpg;, - Zpy,, 0.372
2484.3(1.2) 3.72 +1* P IX 2s2 203 2p,,, - %py,, o0.372
2682.154(10) 7.33 -2 P IV 3s 3p %, -lp, 0.051
2698.696(10) 5.40 -2 P IV 3s 3p %, -1 o.0s1
2733.280(11) 8.66 -2 P IV 3s dp SPZ - 1‘P1 0.031
4669.25(6) 1.62 -1 P II 3s2 3p2 3¢, - ls;  o.010
5332.416(11) 1.08 -1 P1I 3s? 3p> 455, - %Py, 0.010
5339.621(11) 4.26 -2 P1I 3s? 3p® sy, - Zpy,, 0.010
Q 7875.99(17) 2.24 40 P II 3s2 3p2 b, - ls, o0.019
8787.54(3) 1.96 -4*% P 3s2 3p®  %s5,, - %D5,, 0.010
8799.61(3) 2.97 -4% P 3s2 3p° 453/2 - 203/2 0.010
10308. (3) 8.20 +0 P XI 282 2p  2p,, - 2py,, 0.479
11468 2(4) 3.62 -3 P II 32352 Sp, - 1lp, 0.010
11882.8(4) 5.13 -2 P II 3s23p2 3, -1p, o.019
13533.61(10) 7.45 -2% P I 3s? 3p3  Zpy,, - 2Py, 0.010
13562.27(10) 1.13 -1 P 1I 3s? 3p®  Zpg,, - 2py,, 0.010
13580.12(10) 1.01 -1* P I 3s? 3p>  Zpy,, - 2py,, 0.010
13745.(6) 6.92+0 PVII  2s22p° 2py,, - 2P, 0.264
13951. (40) 4.75 40 P XII 2s 2p %, -3, o.s561
17350.(80) 428 40 pviir  2s2 2p* %p, -3, o0.310
18680. (100) 2.05+0 PX 252 22 %p, - 3p,  0.424
2.708(21) pgm  8.99 -1 P X 2s2 202 %p, - %,  o0.424
3.112(22) pgm  6.80 -1 P XII 2s 2p %, ~-3%,; o0.561
4.85(8) wm  4.70 -1 pviir 25?2 2p* 3p; - 3p;  0.310
9.62(26) wm  9.74 -3 P IX 2s2 2p®  2p,, - 2p3,, 0.372
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Table 12. Phosphorus: wavelengths and transition probabilities ~ Continued

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
16.34(11) pm  2.39 -3 P IX 252 2p° 2y, - %Dg,, 0.372
17.885(5) wm  1.57 -3 P III 3s2 3p  2py,, - %P3, 0.030
21.336(6) um  1.38 -3 P IV 3s3p %, -3, o0.05
32.87(3) wum  3.80 -4 P II as?2 3p2 %, -3, o.019
43.77(3) pm  2.18 -4 P IV 3s 3p %y -3, o0.051
60.64(7) pm  8.05 -5 P II as? 3p? 3p; -3, o0.010
395.3(9) um  1.45 -7 P I 3s2 3p° 2P1/2 - 2P3/2 0.010
640.6(2.3) pm  4.10 -8 P I 3s2 3p> 2Dy, - ZDg,, 0.010
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Table 12. Phosphorus: wavelengths and transition probabilities

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed . Calculated (keV) (obs. X)
571.87(7) 9.46 +1 P XII 2s 2p 3 -1, 0.581
582.57(5) 6.76 +1 P XII 2s 2p 3, -lp,  o.s61
607.95(8) 1.01 #2 P XII 2s 2p %, -1, o0.561
853.61(15) 1.74 +2 P IX 2s2 2p° “33/2 - 293/2 0.372
860.08(21) 5.2 42 PX 2s2 2p? 3p; - 15, 0.424
861.26(15) 7.34 41 P IX 252 2p3 sy, - 2Py, 0.372
952.1(3) 3.82 +2 PviIl 252 2p* 3p; - 1s;  0.310
1307.51(5) 9.90 -2% P IX 252 2p® sy, - p5,, 0.372
1317.65(3) 1318.06(5) 5.46 40 P IX 252 2p® sy, - %Dy, 0.372 ST

Q 1659.2(8) 8.00 +0 P X 262 2p2  Ip, - 1g, 0.424
Q 1708.5(1.0) 1.03+0 PVIII 252 2% Ip, -ls; 0.310
1785.8(9) 168 +1 PX 2s2 2p2 3¢, - lp, 0.424
1913.7(9) 2.90 +1 P viIl  2s® 2p* %p, - lp, 0.310
1974.5(1.1) 3.86 +1 P X 2s2 2p2 3¢, -lp, 0.424
2150.0(1.6) 7.03 +0  pvirr  2s? 2p* %p; - lp,  0.310
2421.7(1.2) 6.11 +1 P IX 252 2p® 2y, - 2py,, 0.372
2458.2(1.2) 3.54 +1% P IX 252 2p® Zpg,, - 2py,, 0.372
2484.3(1.2) 3.72 #1% P IX 252 2p®  2py,, - 2py,, 0.372
2682.154(10) 7.33 -2 P IV 3s 3p %, -lp, 0.051
2698.696(10) 5.40 -2 P IV 3s 3p %, -lp,  0.051
2733.280(11) 8.66 -2 P IV 3s 3p %, -lp, 0.051
4669.25(6) 1.62 -1 P II 3s2 3p2 %p; -5, o0.019
5332.416(11) 1.08-1 PI 3s2 3p3 “53,2 - 293/2 0.010
5339.621(11) 4.26 -2 P 1I 3s2 3p3  “sy,, - 2Py, 0.010
Q 7875.99(17) 2.24 40 P II 3s2 3p2 I, -ls, o.019
8787.54(3) 1.96 ~4% P I 3s2 3p3  %sy,, - D5, 0.010

8799.61(3) 2.97 -4* P I 3s2 3p3 483, - 2Dg,, 0.010
10308. (3) 8.20 +0 P XI 2s%2p  2py,, - 2Ry, 0.479
11468.2(4) 3.62 -3 P 1T as2 ap2  %p, - 1p, n.p10
11882.8(4) 513 -2 P II 3s23p2 3%, -lp, 0.019
13533.61(10) 7.45 -2+ P I 3s2 3p8 Dy;g - 2Py, 0.010
13562.27(10) 1,13 -1* P I 3s? 3p® 21)5‘,?_ - 223/2 0.010
13580.12(10) 1.01 -1% P 1I 3s? 3p®  2py,, - 2Py, 0.010
13745.(8) 6.92+0 PVvIl  2s%2p° Zpy,, - Zpy,, 0.264
13951, (40) 4.75 +0 P XII 2s 2p 35, -3, 0.s561
17350.(80) 428 40 pvirr 25?2 2p* 3p, -3p,  0.310
18680. (100) 2.05 40 P X 2s2 2p2 %p;, -3, o.424
2.708(21) yum  8.99 -1 P X 2s? 2p2 %, - %p;  o0.424
3.112(22) pm  6.80 -1 P XII 2s 2p %y -3, 0.561
4.85(8) wm  4.70 -1 PvIIT  2s2 2p 3p, - 3p;  0.310
9.62(26) pm  9.74 -3 P IX 252 2p°  2py,, - %Py, 0.372
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Table 12. Phosphorus: wavelengths and transition probabilities - Continued

Wavelength A (s—l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
16.34(11) pm  2.39 -3 P IX 252 2p®  %py,, - %5;, 0.372
17.885(5) um  1.57 -3 P III 3s?3p  Zpy,, - %Py, 0.030
21.336(6) pm  1.38 -3 P IV 3s 3p %, -3, o0.05
32.87(3) um  3.80 -4 P II 3s2 3p2 3p; -3, o0.019
43.77(3) pm  2.18 -4 P IV 3s 3p ¢ -3, 0.051
60.64(7) um  8.05 -5 P II 3s? 3p? 3p, - 3P, o0.019
395.3(9) pm  1.45 -7 P I 3s2 3p3 2P1/Z - 293/2 0.010
640.6(2.3) pm  4.10 -8 P I 3s2 3p 2Dy, - D5, 0.010
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Table 13. Sulfur: wavelengths and transition probabilities
Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated ’ (keV) (obs. X)
525.21(6) 1.58 +2 S XIII  2s 2p  °P; - 'B;  0.852
537.20(8) 1.10 +2 S XIII 2 2p 32, - lp;  o.es2
566.96(7) 1.57 +2 S XIII  2s 2p %, -1lp;  o0.652
776.37(3) 3.48 42 S X 252 2p° S3jp = 2Byyp 0.447
782.96(17) 1.04 +3 S XI 2s2 2p2 %, - ls;  o0.s05
787.56(3) 1.50 +2 S X 252 2p% sy, - Zpy;, 0.447
871.73(16) 7.91 42 5 IX 25?2 2% 3p; - 1s;  0.379
1196.24(1) 1196.245(14) 2.87 -1* S X 25 2p°  %sy,, - %p5;, 0.447 SBT
1212.96(1) 1212.970(15) 1.64 +1 S 252 2p° %S5, - 2Dy, 0.447  SBT
0 1520.2(7) 1.00 41 S XI 252 2p2  1p, - lg, 0.505
Q 1552.7(4) 1.17 +1 S IX 252 2p® o, -1s;  o0.379
1614.51(3) 1614.5(7) 3.62 +1 S XI 2s® 2p2  3p; - lp,  0.505 SBT
1715.464(1) 1715.41(12) 5.18 +1 S IX 2s2 zp*  3p, - 1, 0.7y sBr
1826.21(2) 1826.2(9) 7.69 +1 S XI 252 202 3¢, - lp, 0.505 sBT
1987.7(6) 1.36 +1 S IX 2s2 2p* 3%, -1p, o0.379
2156.28(24) 1.25 +2 S X 252 2p3 Dy = 2Bgyp 0.447
2211.26(25) 6.92 +1 S X 2s% 2p°  %pg;, - 2Py, 0.447
2244.84(26) 7.20 41 S X 252 2p8  Zp4,, - 2Py, 0.447
2265.5(8) 230 -1 SV 3s 3p % -1l o0.073
2284.63(18) 1.68 -1 SV 3s 3p 3, -1, 0.073
2325.1(8) 2.85 -1 s v 3s 3p 3, - 1p, 0.073
3721.69(10) 3721.68(10) 6.83 -1  § III 3s2 3p2  3p; - ls;  0.035 B(60)
4068.60(2) 4088.60(3) 2.20 -1 S II 3s? 3p® sy, - 2Py, 0.023 B(55)
4076.35(2) 4076.35(3) 7.44 -2 S II 3s2 3p3 S3/2 - 291,2 0.023 B(55)
4589.2606(5) 4589.2606(14) 3.5 -1 S1I 3s2 3p* 3¢, - 1s;  o0.010 E(78)
6312.06(4) Q 6312.1(4) 3.22+0 S III 3s2 3p2  Ip, - 1s;  0.035 B(55)
6716.47(2) 6716.467(23) 2.65 -4% S II 3s2 3p>  Ysy,, - %5, 0.023 TR
6730.85(2) 6730.847(23) 5.37 -4* S II 3s2 3p3  “55,, - 2Dy, 0.023 TR
7611.0(4) 7611.2(6) 2.04 +1 S XII 252 2p  %py,, - %Py, 0.565
7725.0461(7)  Q 7725.046(4) 1.53 40 S I 3s2 3p* b, - ls; o0.010 E(78)
9068.9(7) 1.62 -2 .8 III 3s23p2 3, - lp, 0.035
9531.0(7) 9.40 -2 S III 3s2 3p2 %, - 1p, 0.035
T 9911.(1) 9911.8(1.0) 1.84 +1  svirr  2s®2p° 2py,, - Z%py,, 0.320 g
10264. (30) 1.20 41 S XIII  2s 2p P, -3, 0.652
10286.66(22) 1.32 -1*  § II 3s% 3p®> %Dy, - 2Py, 0.023
10320.42(22) 2.22 -1% S II 3s? 3p® g, - 2Py, 0.023
10336.33(22) 1.95 -1% S II 3s2 3p>  2py,, - 2py,, 0.023
10821.177(5) 10821.176(6) 2.75 -2 S I 3s? 3p* 3, - 1p, o0.010 E(78)
11305.854(9) 8.0 -3 SI 3s?2 3p* 3, - 1p, 0.010
12520.(20) 1.14 41 S IX 2s? 2p* %, -3, 0.379
13924. (50) 4.94 40 S XI 2s2 2p2 3, - 3%, o0.505
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Table 13. Sulfur: wavelengths and transition probabilities - Continued

Wavelength A (s-l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. )
19200.(70) 2.51+0 S XI 2s2 2p2  3p; - 3B,  0.505
2.336(15) um  1.58 +0 S XIII  2s 2p %, - %, o0.652
3.75(3) wum  1.01 +0 S IX 2s2 2p* 3¢, -3, 0.379
5.467(21) pgm  5.22 -2 S 2s2 2p° 2P1/2 - 293/2 0.447
8.676(11) pm  1.58 -2 S 2s% 2p°  %py,, - D5, 0.447
10.5105¢1) 10.5141(22)pm  7.73 -3 S IV 3s2 3p  2Py,p - %y, 0.047 L
13.12(26) um  5.49 -3 SV 3s 3p %, -3, o0.073
18.7128¢4) 18.7129(5) pm  2.06 -3 § III 3s2 3p2  3p; -3,  0.035 BBAMC
25.2480(3) um  1.40 -3 S I 3s? 3p* 3, -3, 0.010
27.1(1.1) wm  9.16 -4 SV 3s 3p %y -3, 0.073
33.47(2) 33.47(2) pm  4.78 -4 S III 3s2 3p2  3p, - %,  0.035 HBGSH
56.311(5) um  3.02 -4 S I 3s2 3p* 3¢, - 3p;  o0.010
214.1(1.3) pm Q.13 -7 S 1T 32 ap3 Py,z2 - %Py 0.023
314.5(7) wm  3.46 -7 S II 3s? 3p®  2py,, - D5,y 0.023
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Table 14. Chlorine: wavelengths and transition probabilities
Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. A)
483.99(17) 3.02 +2 CLXIV  2s 2p 3p, P, 0.750
497.59(17) 2.08 +2  CL XIV  2s 2p Sp, e, 0.750
531.69(20) 2.85 +2 CL XIV  2s 2p 3, p,  0.750
708.6(5) 6.54 +2  CL XI 252 2p° 453/2 293/2 0.529
716.1(5) 1.95+3 clxir  2s% 2p?  3p; sy 0.592
724.4(5) 2,94 42 CcLxI  2s% 2p® sy, - %py,, 0.529
804.0(3) 1.55+3 Cl X 2s2 2p*  3p, sy 0.458
1100.3(¢1.2) 8.08 -1+ c1x1 252 2p% sy, - Zpg,, 0.529
1125.5(1.3) 4.51 +1  CLXI 252 2p° sy, - %D,y 0.529
Q 1400.8(2.8) 111 +1 crxir 2s? 22 p, s, o0.s502
Q 1420.6(1.4) 1.32+41  CL X 2s2 2p% 1p, Is, 0.458
1464.9(2.2) 7.49 #+1  Cl XII 2s2 2p2  3p; ip, 0.592
1542.7(1.2) 1.25 42 Cl X 252 2p* 3, p,  0.456
1698.0(2.9) 1.46 +2  CLXIT 252 2p? 3p, p, 0.502
1852.4(1.8) 2.54 +1 CLX 252 2p*  3p, Ip, 0.456
1913.1(8) 2.49 +2  ClXI 2s? 2p®  %py,, - Zpy,, 0.528
1967. (4) 6.14 -1 CL VI 3s 3p 3pqy p,  0.007
1989. (4) 4.46 -1 Cl VI 3s 3p 3, p,  ©.007
1990.8(8) 1.31+2  CLXI 2s? 2p°  Zpg,, - Zpy,, 0.529
2031.6(9) 1.35 +3  Cl XI 252 2p3 Dy;p - 2Py 0.529
2035. (4) 6.93 -1  CL VI 3s 3p 3p, p,  o0.097
3118.55(8) 2.19 40 Cl IV 3s? 3p2  3p, sy 0.053
3342.9(3) 3342.80(20) 6.91 -1 cLImr  3s%3p® 45y, - Zpy,, 0.040 B(S0)
3353.33(10) 3353.17(22) 1.22 -1 Cl III 3sZ ap? S3/2 291,2 0.040 B(60)
3677.855(8) 1.37 +0 €l II 3s2 3p* p; s,  o0.024
5323.29(10)  Q 5323.3(3) 41640 c1 v 3s?23p2 Ip, -1 0.053 B(55)
5517.66(10) 5517.71(6) 8.07 -4* Cl IIT  3s2 3p3 “S3/7 = D5y 0.040 B(S5)
5537.6(3) 5537.88(6) 3.44 -3% €L IIT  3s2 3pd “S3/2 %Dy,5 0.040 B(55)
5746.(20) 4.73 41 CL XIIT 2s2 2p Py,p - 2Py,p 0.657
Q 6161.835(21) 2.06 40 Cl II 3s? 3p* 1Ip, Isy  0.024
7334,(11) 4.55 +1  Cl IX 2s2 2p° 2P3/z 2P1/2 0.400
7530,54(10) 7529.9¢4) 5.57 -2 c1 IV as? 3p”  3py o, 6.053 B(53)
7756. (40) 2.80 +1  Cl XIV  2s 2p 3p, %, 0.750
8045.63(10) 8046.1(5) 2.08-1 c1Iv  3s? 3p2 3p, b,  0.053 B(55)
8433.65(12) 3.39 -1* Cl III 3s? 3p° 2Dy p = %P3y 0.040
8480.85(12) 3.87 -1v  cL 111 3s? 3p? by, - Zpy . 0.040
8500.00(13) 3.60 -1x c1 111 3s% 3p® 2Dy, - 2py,, 0.040
8578.697(29) 1.07 -1 CLII 3s 3p"  3p, 1,  0.024
9123.60(5) 2.98 -2 Cl II 3s2 3p*  3p, b,  0.024
9223.(18) 2.83 +1 cL X 2s2 2p4  3p, 3p, 0.456
10672. (24) 1.09 41 cLxir 25?2 2p? 3p; %, 0.592
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Table 14, Chlorine: wavelengths and transition probabilities - Continued

Wavelength A (s™h Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
13774. (40) 6.78 +0  ClLxII  2s% 2p® %p; - 3p;  o0.502
17700. (220) 3.52 40 CLXIV  2s 2p 3 -3, 0.750
3.051(20) um  1.87 +0  CL X 2s? 2p* %p, -3, o0.458
3.263(23) um  2.40 -1  CL XI 2s? 2p°  2py,, - 2Py, 0.528
4.91(¢5) um  8.53 -2 CLXI 2s% 2p°  %py,, - %Dgyp 0.529
6.704(9) um  2.98 -2 ClV 3s? 3p 2Py, - 2Py, 0.068
8.58(5) wm  2.10 -2 Cl VI 3s3p %, -3, 0.097
11.333347(15)  11.333347(15)um 1.24 -2 CL I 3s2 3p° 2Py, - 2py,, 0.013 DM
11.741¢7) pm  8.32 -3 CL IV 3s2 3p2 3, -3, 0.053
14,3678(8) pm  7.50 -3 Cl II 3s2 3p*  3p, - 3p, 0.024
18.08(23) um  3.16 -3  CL VI 3s 3p %, -3, o0.007
20.354(21) pm  2.13 =3 Cl IV 3s2 3p2 3, -3, o0.053
33.281(8) um  1.50 -3  CL II 3s? 3p* 3p; -3, 0.024
108.07(21) pm  7.08 -6  CL IIT  3s% 3p® 2py,, - 2Py, 0.040
151.6¢4) wm  3.08 -6 clLIIr  3s% 3p® 2py,, - %p5,, 0.040
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Table 15. Argon: wavelengths and transition probabilities

Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
447 .33(14) 5.55 +2  Ar XV 2s 2p %, -1, 0.855
462.19(15) 3.75+2 ArXxv  2s2 % - !p,  0.855
501.15(18) 4.93 42 Ar XV 2s 2p %, -1lp, 0.855
648.93(27) 1.17 43 ar 11 252 2p®  4sy,, - 2Py, 0.618
656.73(28) 3.51+3  Ar x11r 2s? 2p2 3, - lsg  o.s86
669.97(29) 5.48 +2  Ar XIT  2s® 2p°  “sy,, - %Py, 0.618
746.0(4) 2.91 +3  Ar XI 2s2 2% 3p; - 1s;  0.539
1018.6(7) 2.17 +0%  Ar X11 282 2p° sy, - D5, 0.618
1054.9(8) 1.11 42 ArxiT 252 2p° 4S5, - 2Dy, 0.618
Q 1296.8(1.2) 1.23 #1  Ar X111 262 2p2  1p, - 1gg 0.686
Q 1304.9(1.2) 1.49 +1  Ar XI 2s? 2p* lp, -1ls; o0.539
T 1331.52(1) 1330.5(1.1) 1.50 +2  Ar X111 2s2 2p2 %, -lp, 0.886 SBT
1392.12(1) 1392.1(1.0) 2.41 +2  Ar XI 282 zp" 3, - 1, 0.539  SBT
T 1582.56(1) 1584.3(1.6) 2.66 42 Ar X111 252 2p2 3, -1lp, o0.686 SBI
1686.3(1.8) 4.76 +2  Arx11 2s2 2p®  Zpy,, - 2py,, 0.618
1737.3(1.5) 1.46 +0  Ar VII  3s 3p %y - 1p, 0.124
1741.9(2.1) 4.21+1  Arxr  2s22p* 3, - lp, o0.539
1762.0(1.6) 1.05+0 ArVvII 3s3p %p; -1lp;,  0.124
1787.9(2.0) 2.40 +2  ar X1r 252 2p® 25, - 2py,, 0.618
1815.8(1.7) 1.60 +0  Ar VII  3s 3p %, -1lp; 0.124
1836.2(2.2) 2.41 42 arxir 252 2p® 2%y, - 2py,, 0.618
2691.04(19) 5.89 +0  Ar V 3s2 3p2 3¢, - 15,  o0.075
2853.654(24) 1.88 40 ar v 3s23p®  Usy, - Zpy,, 0.060
2868.15(5) 7.60 -1 Ar IV 3s2 3p®  “sy,, - 2Py, 0.060
3109.08(30) 3109.17(5) 4.09 40 Ar 11T 3s% 3p* 3p; - ls;  0.041 B(50)
4412.4(2) 4416. (4) 1.04 +2  ArXiv  2s22p  2py, - 2Py, 0.756 D
4625.54(10)  Q 4625.34(14) 5.18 40  Ar V 3s2 3p2  p, - ls; 0.075 B(55)
4711.33(2) 4711.339(11) 2.07 -3* Ar IV 3s2 3p3 453/2 - 205,2 0.060 B(55)
4740.20(2) 4740.199(11) 1.72 -2+ Ar v 3s? 3p® 45y, - 2Dy, 0.060 B(55)
5191.82(10)  Q 5191.79(14) 2.59 40 Ar 111 3s2 3p* b, - ls;  0.041 B(55)
5533.4(4) 5533.39(21) 1.06 +2  Ar X 2s2 2p° 2py, - 2P1/2 0.479 J
T 5926. 3944.(23) 6.20 +1 Ar XV 2s 2p 3P1 - 3P2 0.835 P
6435.10(10) 6435.1(1.0) 1.61 -1 Ar vV 3s23p2 3, -1lp, 0.075 B(55)
T 6917, 6931. (24) 6.63 +1 Arx1  2s22p* 3, -3%, 0.538 P
7005.67(10) 7005.7(1.2) 4,70 -1 Ar V 3s% 3p¢ %p, - lp, 0.075 B(55)
7135.80(4) 7135.78(10) 3.24 -1 Ar1ir 3s23p® 3p, - lp, 0.041 B(55)
7170.62(10) 7170.47(16) 8.40 -1* Ar Iv 352 3p® 2py,, - 2p;,, 0.060 B(55)
7237.26(30) 7237.54(16) 7.08 -1+ Ar v 3s2 3p®  Zpg,, - 2py,, 0.060 B(55)
7262.76(30) 7262.7(3) 6.96 -1* Ar IV 3s2 3p° 293/2 - 291,2 0.060 B(55)
7751.06(10) 7751.12(11) 8.44 -2 Ar IIT  3s?3p* 3p; - Ip, 0.041 B(SS)
8303. (40) 2.29 +1  Ar X111 252 2p2 3p; -3, o0.686
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Table 15. Argon: wavelengths and transition probabilities - Continued

Wavelength A (s-1 ) Spectrum Config. Classification I.E. Ref. .
Observed Calculated (keV) (obs. XA)
10159. (40) 1.68 +1  Ar X111 2s® 2p2  %py - 3p,  o0.686
13904. (140) 7.34 40 Ar XV 2s 2p 3 -3, 0.855
2.066(24) ym  9.24 -1 Arx11 252 2p® 2py,, - 2py,, 0.618
2.60(5) um  3.00 40 Ar XI 2s2 2p* 3p; - 3p, 0.539
2.97(6) um  3.77 -1  Ar XI1  2s% 2p® 2%y, - Zpg,, 0.618
4.527(¢5) um  9.69 -2 Ar VI 3s?3p 2Py, - %Py, 0.001
5.95(5) um  6.41 -2  Ar VII  3s 3p %, -3, o0.124
6.985274(3) 6.985274(3)um  5.28 -2 Ar II  3s2 3p° 2y, - 2Py, 0.028 YKH
7.904(22) ym  2.72 -2 Ar V 3s23p2 3, -3, o0.075
8.9910(1) 8.9910(1) ym  3.06 -2  Ar IIT  3s2 3p* 3p, - 3p; o0.041 L
12.42(22) pm  9.36 -3 Ar VII  3s 3p  °P, - 5P,  0.124
13.07(7) um  8.03 -3  Ar V 3s2 3p2 3¢, -3 o0.075
21.8642(6) pm  5.31 -3 Ar 111 3s? 3p* 3, - 3p;  o.061
56.47(21) pm  4.94 -5  Ar v 3s23p®  2py,, - 2y, 0.060
77.41¢4) pm  2.30 =5  Ar IV 352 3p® 2y, - Zp5,, 0.060
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Table 16. Potassium: wavelengths and transition probabilities

Wavelength A (s—l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. A)
414.5(4) 9.84 2 K XVI 2s 2p g -1, 0.97
430.5(4) 6.5 42 KXVI  2s2p  °p, - 'py  0.97
474.6(5) 8.19 +2 K XVI 2s 2p %, -1 0.97
504.6(4) 1.98 +3 K XIII  2s2 2p° "53/2 - 293/2 0.71
603.58(20) 6.10 +3 X XIV 2s? 2p® %p; -1s5 0.79
622.1(4) 9.01 +2 kxXIIT 25?2 2p° 455, - %y, 071
694.13(25) 5.27 +3 X XII 2s2 2p* 3¢, -1s; 0.83
945.1(9) 5.58 +0* K XIIT 252 2p®  “Sy,, - 25, 0.71
993.6(1.0) 2.54 42 X XIIT 252 2p% Y55, - Zpg,, 071
Q 1100.5(0) 1.71 41 K XII 2s2 2p%  1p, - 1g, 0.63
Q 1204.8(9) 1.36 +1 K XIV 2s2 2p2 I, -ls; 0.79
1209.5(7) 2.81 42 K XIV 2s2 202 3p;, -lp, 0.79
1255.4(6) 4.49 +2 K XII 2s2 2p% 3p, .-, .63
1477.4(9) 470 +2  kxv o 25?222 e, -1lp, 0.79
1480.8(5) 8.84 +2 K XIII  2s22p% 2pg,, - %py,, 0.71
1554.(5) 3.23 +0 K VIII  3s 3p %pg -, 0.15
1581.(5) 2.30 40 K VIII  3s 3p %, -1, 0.15
1603.3(5) .23 42 xxm1 252 2p®  2pg,, - %py,, 0.71
1643. (5) 3.43 40 K VIII  3s 3p %, -1lp,  0.15
1647.4(1.2) 6.84 +1 K XII 2s22p% 3p, - 1p, 0.3
1664 .0(6) 4.07 +2 ¥ XIII 22 28 233/2 -2%,,, on
2367.52(8) 1.40 +1 K VI 3s2 3p2  %p;, - 1s;  0.10
2494.24(12) 4.56 40 KV 3s2 3p® Y55, - %Py, 0.08
2514.45(13) 1.90 +0 KV _ 3s2 3p% sy, - Zpl,z 0.08
2711.07(10) 1.05 #1 K IV 3s? 3p® 3p; - 1s; 0.08
3448.(4) 2.19 42 KXV 2s2 2p ey, - %Py, 0.86
Q 4100.40(24) 5.92 40 K VI 3s23p2 o, -1s, 0.10
4122.63(10) 4122.6(3) 4.96 -3%* KV 3s2 3p° %S5,y - 205, 0.08  B(55)
4163.30(10) 4163.3(3) 8.06 -2% KV 352 3p® 4S5, - 2Dg,, 0.08  B(55)
T 4256.4 4249. (4) 2.34 +2 K XI 252 2p° 2y, - 2py,, 0.56 P
4510,93(10)  Q 4510.92(29) 3.18 40 K IV 3s2 3p* I1p, - 1s; 0.06 B(M)
4635. (15) 1.31 +2 K XVI 2s 2p 3%, -3, o.97
5274, (4) 1.50 +2 K XII 2s?2 2p* %, -3, o.63
5602.4(4) 4.13 -1 K VI 3s? 3p2 3p; - Ilp, 0.10
6101.83(10) 6101.8(4) 8.38 -1 K IV 3s®2 3p* %, -, 0.06 B(55)
6221.9(1.1) 1.97 0% KV 3s? 3p® 2y, - 2y, 0.08
6228.6(5) 1.03 40 K VI 3s? 3p2 3, -1, o0.10
6315.1(1.1) 1.34 +0% KV 3s? 3p®  Zpg5;, - Zpy,, 0.08
6349.2(1.1) 1.37 +0* KV 3s2 3p° 2Dy, - 2Py, 0.08
6669. (11) 4.37 41 K XIV 2s2 202 3p, -3p, 0.79
6795.0(7) 2.03 -1 K IV 3s? 3p* 3%, -1, o.08
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Table 16. Potassium:
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wavelengths and transition probabilities - Continued

Wavelength

a (s™1y

Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)

7554.(11) 4.06 41 Kxiv  2s22p2 3p; -3, 079
11110. (90) 1.45+1 KXVI  2s2p By - 3P,  0.97
13450. (40) 3.25 0 KXIIT 252 2p° 2Ry, - Zpy, 0.71
19380. (80) 13240 kxrrr 252 2p® 2y, - %5, 0.71
2.351(12) pm 4.01 40 ¥ XTI 2¢2 op%  3p, - 3p, n.63
3.1899(10)um  2.77 -1 K VII 3s2 3p  2py,y - 2Py, 0.12
6.213(13) pm  1.79 -1 K VIII  3s 3p %, -3, 0.15
4.6153(21)pm  1.83 -1 K III 3s2 3p° 2Py, - 2Py, 0.05
5.575(4) um  7.74 -2 K VI 3s2 3p2 3p, -3, 0.10
5.983(4) um  1.04 -1 K IV 3s? 3p* 3p, -3p; 0.08
8.823(8) um  2.61 -2 K VI 3s2 32 3, -3, 0.0
8.98(6) um  2.52 -2 KVIIT 3s3p  Jpy - 3B,  0.15
15.39(3) um  1.51 -2 K IV 3s23p* 3, -3, o0.06
31.1(3)  um  2.94 -4 KV 3s? 3p®  Zpy,, - 2y, 0.08
42.2(5)  pm 141 -4 KV 3s2 3p®  2py,, - %5, 0.08
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Table 17. Calcium: wavelengths and transition probabilities
Wavelength A (s"1)  Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
384.13(8) 1.72 +3  Ca XVII  2s 2p %, -, 1.16
401.35(9) 1.12 43  CaXVII 2s2 9P, =~ 1B 1.16
451.12(11) 1.33 +3  Ca XVII  2s 2p %, -lp,  1.16
545.38(13) 3.23 +3  Ca XV 2s% 2p° Y55, - Zpy 5 0.82
555.21(15) 1.03+4 caxv  2s2 292 3p; - ls;  o0.89
580.05(14) 1.73 43 caxv  2s% 2p° sy, - %P, o0.82
548.71(21) 9.17 +3  caX1rr  2s2 2p* 3, - 15,  0.73
880.9(3) 1.35 +1*  Ca XIV  2s% 2p° %S5, - %ps;, 0.82
944.6(4) 5.35 42 Ca X1V 252 2p° sy, - %Dy, 0.82
1008 _4(1) 5.51 +2  Ca XV 2¢2 2p2 3p, - 1p, 0.8
Q 1106.1(8) 1.96 +1  Caxirr  2s? 2p* I, -1s;  0.73
Q 1122.7(6) 1.50 +1  Ca XV 2s2 2p2 I, -1s; o0.89
T 1133.68 1133.7(5) 8.06 +2 ca xrix  zs2 zp" e, - p, 0.73 CFD
1290.5(4) 1.62+43 CaXwv  2s%2p% Zpy,, - 2py,, 0.82
T 1375.95(3) 1375.95(5) 8.10+42 caxv  2s222 3, -1p, 0.89 SBT
1402.4(2.0) 6.68 +0  Ca IX 3s 3p %y -1p, 0.19
1431.8(4) 7.25 42 caxv 252 298 Zpg,, - Zpy,, 0.82
1432.5(2.1) 4.70 40 Ca IX 3s 3p %, -1 0.19
1502.2(2.3) 6.80 +0  Ca IX  3s 3p %, -1lp, 0.19
1503.1(5) 6.66 +2 Caxrv  2s?2p3 Zpy, - 2y, 0.82
1568.7(1.0) 1.05+42 caxrrr  2s? 2p* 3%, -1, 0.73
2110.97(13) 3.04 1 cavir 3s23p?2 3p; -1ls;  o0.13
2214.5(1.0) 1.00 +1  Ca VI 3s2 3p° “sg/5 - 2P3/2 0.11
2242.1(1.0) 4.28 40 Ca VI 352 3p3 S3/2 - 291/2 0.11
2412.9(1) 2.40 41 CaV 3s23p* %, -1s; 0.08
2737. (4) 4.37 42 caxvi 25?20 %py,, - Zpy, 0.97
3327.5(4) 3327.8(6) 4.87 +2  Ca XII  2s2 2p3 ZP3/2 - 2y, 0.66 J
3637. (4) 2.70 +2  Ca XVII 2s 2p %, -3%, 1.1
3669.1(2.7) 1.17 -2*  Ca VI 3s2 3p®  4sy,, - 2, 0m
3688.2(2.5)  Q 3686.6(4) 6.81+0 CavVvir 3s?23p® I, -1 0.13
3725.4(2.8) 2.42 ~1*  Ca VI 3s2 3p3 “S3,9 = D3, 0.11
Q 3997.88(23) 3.73 40 Ca V 352 3p” p, - ls, G.08
4087.1(4) 4087.2(5) 3.1 42 caxmr 22 2% %%, -% o073 g
4939.48(20) 4939.6(7) 9.74 -1 cavir 3s®3p?2 3, -1lp, o.13 T
5309.18(10) 5309.11(28) 1.85+0 CaV 3s2 3p* %p, - Ip, 0.08 B(55)
5446.0 5443.9(8) 7.90 1 caxv  2s22p2 3p, -3, 0.89 P
5460.7 5460.7(8) 4.31 +0%  Ca VI 352 3p®>  %pg,, - Zpy, 012 T
5586.3 5586.3(9) 2.58 +0% Ca VI 352 3p®  Zpg,, - 2p5,, 0.11 T
5618.58(20) 5618.8(9) 2.15+0 cavir  3s®23p2 3p, -1p, o0.13 T
5631.7(9) 2.70 +0% Ca VI 3s? 3p®  Zpy,, - %y, 0.1
5693.6(4) 5693.5(6) 9.40 +1  Ca XV 2s? 2p2 3¢, -3, 0.89 J
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Gt siccum wavedengths and transition probabilities - Continued
Viavelength A (s Spectrum Config. Classification I.E. Ref.
e rveed Calculated (keV) (obs.
5086.92(10) 6086.4(5) 4.35-1  CaV 3s2 3p* %, - Ip, 0.08 B(55)
8950, (22) 2.77 41 Ca XVII 2s 2p %, -%; 1.1
9122.(18) 1.01 +1  Ca XIV 252 2p3 ZPl/z - 2P3/2 0.82
13070. (40) 4.19 +0  Ca XIV 252 2p3 2D3/2 - 2pg,, 0.82
2.258(15) um  4.46 +0  Ca XIII 252 2p* 3p; -3, 0.73
2.32(2) 2.3205(11)pm  7.20 -1 Ca VIIT 3s®3p %y, - Zpy, 0.15 GJ
3.088(13) um  4.54 -1  Ca IX 3s 3p %, -3, o0.19
3.18(3) 3.2061(10)um  5.46 -1  Ca IV 352 3p° 2P3/2 - 291/2 0.07 GJ
4.086(5) sm  1.86 -1 cavil  3s?3p? 3p; -3, 0.13
4.1574(17)pm  3.09 -1  Ca V 3s2 3p* 3, -3 o.08
6.154(8) wm  7.67 -2 ca Vil 3s23p? S3p; -3,  0.13
6.67(6) um  6.16 -2  Ca IX 3s 3p %, -3, o0.19
11.482(19) um  3.62 -2 Ca V 3s23p* Sp, -3, o0.08
17.98(8) um  1.50 -3 cavi  3s%3p® 2Zp ;- Zpy, 0.11
24.30(17) pm  7.34 -4  Ca VI 352 3p® %y, - %5, 0.11
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Table 18. Scandium: wavelengths and transition probabilities
Wavelength A (s-l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. )
356.84(7) 2.80 +3  Sc XVIII 2s 2p OB ;121
375.12(7) 1.85 +3  Sc XVIII 2s 2p  °Py p, 121
430.66(9) 2.06 +3  Sc XVIII 2s 2p 3p, ;122
498 .88(6) 5.09 +3  Sc XV 252 2p  “sy,, - 2Py, 0.93
511.2(5) 510.83(13) 1.68 +4  sSc XvI 252 2p? 3P, sy, 1.01 H
541.01(7) 2.96 +3  scxv 252 2p° fs4,, - %Py, 0.93
606.5(5) 606.77(15) 1.55 +4  sc XIV 252 2p* 3p; sy 0.83 H
819.84(17) 3.20 +1%  Sc XV 252 2p° “33/2 2135/2 0.93
899.8(5) 899.28(20) 1.07 +3  Sc XV 252 2p®  %s3,, - %Dy, 0.93 H
9Y6.U(5) 1.0z +3 Sc XVI 2s? 2p?  3py 1p, 1.01
Q 1018.4(6) 2.28 41 Sc XIv 252 2p* Ip, sy, o0.83
1022.6(4) 1.41 +3  sc Xxiv 25?2 2p*  3p, p, 0.83
Q 1048.7(8) 1.65 +1  sc xvi 252 2p2 lp, s 1.01
1120.45(27) 2.80 +3  Sc XV 252 2p®  2Dy,, - %Py, 0.93
1274.0(3) 1.21 +3  Sc XV 252 2p°  %pg,, - %P5, ©0.90
1276.0(7) 1.31 +1  Sc X 3s 3p %Py p;  o0.23
1276.6(8) 1.36 43 sc xvi 25222 3%, -1p, 1.01
1309.6(7) 9.11 +0  Sc X 3s 3p 3p, p,  o0.23
1358.0(4) 1.05 43 Sc XV 252 2p° 2D3/2 2p),, 0.93
1387.8(8) 1.28 +1  Sc X 3s 3p P, p,  o0.23
1501.2¢9) 1.56 +2 Sc XIV 2s? zp*  3py 1p, 0.83
1901.41(26) 6.12 +1  Sc VIII 3s®3p2 3p, - ls; 0.16
1988.0(8) 2.05 +1  Sc VII 3s2 3p3 433/2 293/2 0.14
2024.2(8) 8.93 +0  Sc VII  3s2 3p3 Sgjp = 2By p 0.14
2178.99(7) 5.0 +1  Sc VI 3s? 3p*  3p; s, o0.11
2190.5(2) 2190.52(19) 8.53 +2  Sc XvVII 2s® 2p  %Py,, - %P3,, 1.09 SCCFH
2637.2(2) 2637.18(21) 9.78 +2  Sc XIII 252 2p°> 2py,, - 2p;,, 0.76 SCCFH
2907.9(3) 2907.82(24) 5.20 +2  Sc XVIII 2s 2p 3p, 3p,  1.21 SH(82)
3206.1(3) 3206.36(21) 6.55 +2  Sc XIV  2s2 2p* 3p, -3p; 0.83 SCCFH
3305.9(2.2) 2.78 -2+ sc VII  3s% 3p® sy, - 205, 0.14
Q 3350.5(8) 7.70 +0 sc virr  3s? 3p2  Ip, s, o0.18
3381.7(2.3) 7.32 -1 Sc VII  3s% 3p°  “s5,, - 2y, 0.14
Q 3592.01(18) 4.31 40  scvi 3?2 3p* I, -ls5 o011
4354.3(4) 4354.4(4) 2.08 +2  So xvI 252 2p2  3p, %, 1.01 SccrH
4393.4(1.4) 2.15 40 sc viII  3s? 3p?  3p; p, 0.16
4530.3(4) 4530.4(5) 1.34 +2 . sc xvi 252 2p2 3p; %p, 1.01 sccFH
4673.12(22) 4.18 40 Sc VI 3s2 3p*  3p, p, o.m
4820.6(7) 8.96 +0* Sc VII  3s% 3p° 2Dy, - 2y, 0.14
4983.4(7) 4.91 +0% Sc VII  3s2 3p° 205/2 2P3/2 0.14
5042.8(7) 5.15 +0%  BS¢ VII 3s? 3pd 203/2 21:‘1/2 0.14
5121.7¢1.9) 4.25 +0  Sc vIIT  3s? 3p2 3p, p, o0.16
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Table 18, Scandium: wavelengths and transition probabilities - Continued

Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. M)
5539.6(4) 8.49 -1 Sc VI 3s?23p* %, -1p, o.m
6404. (9) 2.82 +1  Sc XV 2s? 2p° %P, - %Py, 0.93
7319.(11) 5.01 +1  Sc XVIII 2s 2p g -3, 121
9291.(18) 1.13 41 sc xv 252 2p® Zpy,, - Zpg,, 0.93
17353.(12) 1.72 +0  Sc IX 3s2 3p 2Py, - %Py, 0.18
2.3112(4) pym  1.46 40 Sc V 3s2 3p>  2Zpy,, - %Py, 0.09
2.321¢4) pm  1.09 40  Sc X .  3s 3p %, -3, o0.23
2.396(12) um  3.66 +0  Sc XIV  2s% 2p* ¥, - 3p;  o0.83
2.9877(9) pm  8.29 -1  Sc VI 3s?2 3p* %, -3, 0.1
2.000(7) pm 4.51 -1 se virr  3s2 3p2  3p, - 3p, 0.18
4.400(10) um  2.09 -1  Sc VIIT 3s2 3p2 3p; - 3p;  0.16
4.984(18) pm  1.40 -1  Sc X 3s 3p %¢p -3, 0.23
9.001(11) um 7.49 -2 sc vl ss? sp" Bpy - 3y U.1l
10.94(3) pm  6.61 -3  Sc VII  3s®3p3  2py,, - %Py, 0.14
14.76(6) pm  2.98 -3 Sc VII  3s% 3p® 2Dy, - %Dg;, 0.14
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Table 19. Titanium: wavelengths and transition probabilities

Wavelength a(s™h Spectrum Config, Classification I.E. Ref.
Observed Calculated (keV) (obs. XA}
331.68(3) 4,79 43 Ti XIX  2s 2p 9By - ‘B,  1.35
350.78(4) 2,99 +3  Ti XIX  2s 2p %, -1,  1.35
412.47(5) 3.11 +3  Ti XIX  2s 2p %, -1l 1.35
456.1(3) 456.10(5) 77243 TiXvi 252 2p° 455, - 2Py, 1.04
470.4(3) 470.54(11) 2.68 +4  Tixvil 252 2p2 %p; -ls; 1.13
505.9(3) 505.82(6) 4.94 43 Tixvi 282 2p° sy, - 2Ry, 1.04
567.41(16) 2.55 +4  Ti XV 2s2 2p%  3p; - ls; 0.94
764.99(15) 7.18 +1% T xvI 252 2p° sy, - %D, 1.04
861.8(1) 861.85(19) 2.00 43 Tixvi 252 2p® 55, - %Dy, 1.04 W
899.7(3) 900.9(4) 1.84 +3 11 xviz 252 2p2 ey - lp, 1.13 H
919.73(8) 919.71(9) 2.42+3  1ixv  2s22p% 3, -1p, o0.94 Bss
Q 936.3(4) 27241 Tixv 252 2% lp, - 1s;  o0.94
968.9(3) 968.80(20) 5.16 +3  Ti xvi 252 2p® %Dy, - Zpy,, 1.04 H
Q 985.0(7) 1.77 41 ri xvir 25222 lp, -1s; 1.3
1129.2(4) 1129.6(3) 1.9 +3  Tixvi 25?2 2p8 2y, - Zpy,, 1.04  FEM
1165.69(19) 2.46 +1  Ti XI 3s 3p %, -1lp, 0.27
1177.4¢7) 2.25 +3  Tixvir 2s? 22 3¢, -1lp, 1.13
1201.63(20) 1.68 +1  Ti XI 3s 3p %, -lp, o0.27
1224.1(4) 1224.4(3) 1.60 +3  Ti XVI  2s2 2p3 2D3/2 - 2p),, 1.04  FBM
1289.09(24) 2.27 41 Ti XI 3s 3p %, -1l o0.27
1440.2¢68) 1440.05¢22) 2.25 +2  Ti XV 2s? zp* 3, - Tp, 0.94 FBM
1724.7¢4) 117 +2 11X 3s23p2 3 - lsy  o0.18
1778.1(1) 1778.09(10) 1.59 +3  Ti XVIII 2s%2p %Py, - %Py, 1.22  SFH
1797.5(6) 3.90 1 Ti viIr  3s2 3p®  4sy, - Zpy, 0.17
1845.4(7) 17541 1 viir 3s2 3p% sy, - 2py,, 0.17
1989.38(18) 101 +2 Tivir 32 3p* 3p, -ls;  0.14
2117.1(2) 2117.12(18) 1.89 43 TixIv  2s?2p° 2py, -2p,, 0.86 SFH
2344 .6(2) 2344.5(2.3) 1.01 +3  Ti XIX  2s 2p %, -3, 1.35 Pss
2544.8(1) 2544.54(19) 1.30+43  Tixv  2s?2p* %, -3,  o0.94 sFH
3006.1(1.8) 6.62 -2+ Ti VIII 3s% 3p® sy, - %5, 0.17
Q 3071.8(1.3) 8.58 +0  Ti IX 3s2 3p2 Ilp, -1s; 0.19
3105.6(1.9) 2.00 +0  Ti VIII 3s2 3pd Sajz = 2Dgsp 0.17
Q 3259.5(6) 492 +0 Tiviz  3s?23p* lp, -ls; 0.1
3370.8(2) 3370.80(23) 4.44 +2  Tixvil 2s® 2p2 S3p; -3 1.13  sPH
3834.4(2) 3834.4(4) 2.15+2  1ixvit  2s?2 2p2 3p; -3, 1.13  SFH
3930.3(2.2) 4.52 -1 ti1x  3s?23p2 %, -1Ip, o0.19
4143.1(7) 846 +0 Tivir 3s?3p® 3p, -lp, 0.14
4264.4(5) 1.77 41+ 71i vz 3s% 3p®  2Zpg,, - 2Ry, 0.17
4467 .6(6) 9.20 +0% Ti VIII 3s2 3p° ZDS/2 - 223/2 0.17
4544 4(E) 9.44 +0% Ti VIII  3s2 3p° 203/2 - 2P1/2 0.17
4635.6(3) 4639. (5) 7.9 41 mixvi 25 2p8  Zp,, - 2Ry, 1.04 H
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weveiengths and transition probabilities ~ Continued

Waveienpth A (s™h Spectrum Config. Classification I.E. Ref.
Ol vid Calculated (keV) (obs. A)
4700. (3) s.os+0 Ti1x  3s?3p2 Jp, -Ilp, 0.9
5101.7(1.2) 1.5 +0  Tivit  3s23pd S3p, -lp, 0.4
6092. (16) 8.71 +1  Ti XIX  2s 2p %, -%; 1.3
6806. (10) 2.80 +1  Ti xvI  2s® 2p°® %py,, - %pg,, 1.04
13254.(7) 3.86 +0  Ti X 3s2 3p 2P1/2 - ZPB/Z 0.22
17150. (30) 3.56 +0  Ti VI 352 3p> 2Py, - 2Py, 0.12
17710. (40) 2.43 +0  Ti XI 3s 3p 3, -3, 0.2
2.2050¢10)um  2.06 0 Ti VII  3s? 3p* 3p, -3p, 0.4
2.401(8) um  9.55 -1  Ti IX 3s2 3p2 3, -3, o0.19
3.205(10) pm  5.39 -1  Ti IX 3s2 3p2  3p; -3, 0.19
3.270(22) gm  1.41 +0  Ti XV 2s2 2p*  3p; - 3P,  0.94
3.896(21) pm  3.00 -1  Ti XI 3s 3p %p -3, 0.27
6.023(14) wm  2.57 -2 Ti VIII 302 3p° zPl/Z - 29312 0.17
7.386(15) pm  1.3¢ -1 Ti viI  3s®3p* 3B, -3,  0.14
9.382(25) wm  1.24 -2 Ti VIIT 3s% 3p3  Zpy,, - 2Dg,, 0.17
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Table 20. Vanadium: wavelengths and transition probabilities
Wavelength A (s-l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)

308.26(21) 7.77 43V XX 2s 2p %pg - 1P 1.49
327.98(24) 4.75 43 VXX 2s2p  Sp; - lpp 1.4
396.0(4) 4.57 43 VXX 2s 2p 3, -l 1.49
415.80(5) 1.13 +4  V XVII  2s2 2p3 433/2 - 293/2 1.17

T 434.2(2) 432.82(19) 4.29 +4  vxvirr  2s? 292 %p; - lsy  1.26  FBM
472.99(8) 8.10 +3  vxvil  2s% 2p® Y55, - %Py, 1.17

529.9(2) 529.75(15) 4.09 +4  V XVI 2s2 2p* 3¢, - 1s; 1.06  FBM
712.96(14) 1.53 42 V XVII 252 2p° 453,2 - 2D5/2 1.17
813.3(4) 3.33 +3  vxviIl 25?2292 3, -lp, 1.26
826.2(3) 4.05 +3  V XVI 2s2 2p% %p, - lp, 1.06
826.92(19) 3.57 +3  V XVII  2s2 2p° 433/2 - 2133/2 1.17
836.33(20) 9.04 43 vxvil 252 2p3 Zpy,, - %Py, 1.17
Q 857.1(5) 3.33 +1  V XVI 2s? 2p* M, - 155 1.06
Q 925.2(1.0) 1.93 41 vxviir 2s? 22 lp, - 1s; 1.2
997.61(28) 3.23+3 vxvir 252 2p° Zpg,, - %y, 1.17
1072.2(1.6) 4.22 #1  V XII 3s 3p %, -1!p 0.3

1078.2(1.4) 1078.5(6) 3.67 +3  vxvirr 2s? 2p2 3p, - lp, 1.26  FBM
1105.1(3) 2.35+3  vxvir 252 2p% Zpy,, - 2py,, 1.17
1108.9(1.7) 2.85 +1  V XII 3s 3p %, -1, 0.3
1204.5(2.1) 3.72 +1  V XII 3s 3p %, -1 o3
1386.9(1.0) 3.07+2 vxvi  2s22p* 3 -1p, 1.06

1457.6(9) 1458. (4) 2.89 +3  V XIX 22 2p  2py,, - %Py, 1.36  FBM
1573.04(18) 2.11+2 VX 3s?2 3p2  %p; - 1s;  0.23
1633.3(5) 7.05 +1  V IX 3s2 3p® sy, - 2py,, 0.21
1684.1(6) 3.28 +1  V IX 3s2 3p®  455,, - 2py,, 0.21

1719.4(1.7) 1721.4(1.5) 3.52 43 VXV 2s® 2p°  %py,, - 2p;,, 0.98  FBM
1830.39(24) 1.89 42 vovirr  as? 3t 3p, - 15y 017
1908, (5) 1.86 +3 VXX 2s 2p 8¢, -3, 1.49

2042.7(8) 2042.8(8) 2.47 43V XVI 25?2 2p* 3p, -3, 106 FEM
2633.6(1.4) 9.19 +z  vxvirr 25?2 2p2 3p; -3,  1.26
2752.6(1.6) 1.57 -1%  V IX 3s2 3p3 “sg,4 - %p5,, 0.21
Q 2036.7(6) 9.45 0 VX 3s? 3p2 1o, - 15, 0.23
2880.3(1.7) 4.98 +0  V IX 352 3p®  4s5,, - %y, 0.21
Q 2978.1(6) 5.1 40 vvirr  3sZa3p* lp, -1s;  0.17
3307.(3) 3.24 +2 v xviIr  2s% 2p2  %p; - °p, 1.26
3438.(3) 17142 vxvir 25223 2p,, - 2py,p 1.17
3528.9(9) 9.10 40 VX 3s2 3p2 3¢, -1lp, 0.23
3692.8(7) 1.62+41  vvizr  3s23p* 3, -1lp, o017
3770.2(1.0) 3.34 41V IX 3s2 3p3 203/2 - 293/2 0.21
4014.1(1.1) 1.64 +1%  V IX 3s2 3p® %y, - 2y, 0.21
4110.7(1.2) 1.66 +1% V IX 3s2 3p>  Zpy,, - Zpy,, 0.21
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wavelengths and transition probabilities - Continued

Wavelength A s™hH Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
4330.0(1.3) 1.47 41 VX 3s2 3p2 3p, -, 0.23
4746.1(1.6) 2.60 40 Vv VvIII  3s% 3p* 3p; b, 0.17
5127. (40) 1.46 2 VXX 2s 2p 3p, 3p, 1.8
5172.(8) 6.21+1  vxvir 252 2p° 2y, - %5, 1.17
10311.¢5) 8.19 40V XI 352 3p Pyyp - 2P3p 0.26
13038. (3) 8.11 40 V VII 3s2 3p° ey, - %Ry, 0.15
13963, (280) 4.82 40V XII 3s 3p 3, %, o0.31
16640. (14) 4.76 0 vviir  3s? 3p dp, - 3%, 017
19080. (30) 1.88 +0 VX 3s2 3p2  p, %, o0.23
2.392(3) am  1.29 40 VX 3s? 3p2 g, %, 0.23
3.24¢15) um  5.67 -1  V XII 3s 3p 3, %,  0.31
4.552(15) um  8.87 -2V IX 3s2 3p° %Py, - 2Py, 0.21
6.207(27) um  4.23 -2V IX 3s2 3p®  2p,,, - %0, 0.21
6.362(29) pm  2.08 -1 Vv VIII  3s% 3p* 3p; 3pp  0.17
9.78(26) um  5.10 -2V XVI 2s2 2p%  3p, %p,  1.06
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Table 21. Chromium: wavelengths and transition probabilities

Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated {keV) (obs. X)
286.51(17) 1.24 +4  Cr XXI  2s 2p  9p, - p;  1.63
306.80(5) 7.42 43 CrXXI 2s2  %p; ~-lp; 1.63
378.0(3) 378.1(3) 1.61 +4  Cr XVIII 2s% 2p° ‘55, - 2Py, 1.30 DH
381.6(3) .56 +3  Cr XXI  2s 2p %, -1!p 1.63
398.4(3) 398.42(16) 6.38 +4  Cr XIx 2s% 2p2 %, - 1ls;  1.40 Hscs
442.1(3) 442.3(4) 1.31 +4  cr xvirr 2s® 2p® sy, - %p;,, 1.30  DH
493.8(3) 493.79(24) 6.42 +4  Cr XviI 252 2p* 3, -l!s; 1.19  EHScs
663.1(3) . 863.1(9) 3.22 42 Cr xviI1 2s? 2p° sy, - %p5,, 1.30  DH
722.1(3) 722.56(16) 1.56 +4  cr xvirr 2s? 2p® 2Zpy,, - 2p;,, 1.30  DH
731.1(3) 731.07(8) 5.62 +3  Cr XIXx 2s22p® 3p, - 1lp, 1.40 mscs
740.75(3) 740.75(3) 6.67 +3  Cr xviI 2s?2p* %p, -1p, 1.18  Pss
Q 781.9(6) 4.19 #1  crxvir 252 2p* lp, -1s; 1.9
703.3(3) 793.3(1.3) 6.12 19 cx ¥xviII 2s2 2p?  4s5,, - Zpy,, 1.30  mscs
Q 875.6(8) 2,03 +1  crxix 2s?22? Ip, -1s; 1.0
879.96(23) 5.14 43 Cr XVIII 252 2p° 2Zpg,, - 2Py, 1.30
979.0(3) 979.06(14) 5.93 43  Cr XIX  2s®2p? %, - 1D, 1.40  HSCS
988.5(1.0) 7.59 41 Cr XIIT 3s 3p  Spy; - lp;  0.35
999.6(3) 3.33 43 Cr XVIIT 2s2 2p° 2p3,5 - 2Py, 1.30
1028.49(10) 5.03 +1  Cr XIII 3s 3p %, -1!p,  o0.35
1135.8(1.3) 6.25 +1  Cr XIII 3s 3p %, -1p, 0.35
1205.9(3) 1205.9(3) 51143 crxx 252 2p 2Py, - 2Pz, 1.50  HSCS
1340.7(4) 1340.09(20) 4.09 42 crxvit 2s®2p* 3 -lp, 1.19  FBM
1410.60(2) 1410.62(4) 6.39 43  crxvi  2s?2p° 2Zpy,, - %P, 1.10 PSS
11440.01(2) 1440.8(2.1) 3.68 +2 -~ Cr XI 3s2 3p2 3, -1s; 0.27 sBT
1489.04(3) 1489.05(16) 1.21 +2  Cr X 3s? 3p° 455, - 2Py, 0.24  SBT
1564.30(2) 1564.09(17) 5.89 +1  Cr X 3s? 3p® 45y, - %Py, 0.24  SBT
1566.4(1) 1565.(5) 3.3843 CrXXI  2s2 %P, -3, 1.63 Su
1656.3(3) 1656.29(27) 4.58 +3  crxvit 2s22p" 3, -3, 1.0 Hscs
1693.9(6) 3.40 +2  Cr IX as2 3 3, -15; o0.21
2090.9(3) 2080.9(4) 18143 crxix 2s22p%2 3p;, -3, 1.40  Hscs
2534.1(5) 3.67 -1* Cr X 3s2 3p3 S3/2 - 205/2 0.24
2606.4(3) 2606_4(3) 3.80 42 cr xvIrr 2s2 2% 2Zp ., - 2p,,, 1.30 DH
Q 2634, (7) 1.03 +1  Cr XI 3?2 3p2 b, -1s; 0.27
2694.4(5) 1.14 +1  Cr X 3s2 3p® sy, - Zny,, 0.24
Q 2733.6(1.5) 6.41 +0  Cr IX 3s? 3p* 1, - Is, 0.21
2885.4(3) 2885.4(1.2) 4.69 +2  cr xix  2s2 202 3p; -3, 140 Hscs
3178. 3177.9(7) 1.77 41 Cr XI s 3p2 %p; -lp, 0.27 M
3301.1(5) 2.89 +1  Cr IX 3s?2 3p* 3, -1p, o0.21
3326.4(8) 6.22 +1  Cr X 3s? 3p®  Zpy,, - 2py,, 0.24
3608.2(89) 2.86 +1* Cr X 3s? 3p® %5, - 2y, 0.24
3725.8(1.0) 2.82 +1*  Cr X 3s2 3p®  Zpy,, - 2py,, 0.24

J. Phys. Chem. Ref. Data, Vol. 15, No. 1, 1986



356 V. KAUFMAN AND J. SUGAR

Table 21. Chromium: wavelengths and transition probabilities - Continued

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obsv. A)
3996.8(4) 3996.6(1.1) 2.60 +1  Cr XI as? 3p2 %, -1, 027 J
4038.6(3) 4038.(7) 1.277 42  Cr xviil 2s® 2p° 2Dy, - 2Dg,, 1.30 DH
4330, (40) 2.38 +2  Cr XXI  2s 2p %y -3k, 1.83
4450,5(1.4) 4.19 +0  Cr IX as2 3p* 3¢, -1p, 0.21
8153.8(4) 8153.7(7) 1.66 +1  Cr XII  3s®3p 2Py, - 2By, 030
10108.4(2.0) 1.7 ¥1  Cr viIT  3s? 3p> 2Py, - 2Py, 0.18
10878.(120) 1.03 +1  Cr XITI  3s 3p %, -%, 0.5
12783.(8) 1.04 +1 Cr IX 3s2 3p* %, - %P 0.21
15514, (17) 3.46 +0  Cr XI 3s?2 3p2 %p; - %, o0.27
18059. (16) 2.98 40 Cr XI 3s?2 3p?2 3p, - 3%,  0.27
2.54(6) wum  1.13 +0  Cr XIIT 3s 3p %p, - %P, 0.35
3.103¢(7) wpm  2.74 -1  Cr X 3s2 3p° 2P1/z - 2py,, 0.24
4.260(13) ym  1.28 -1  Cr X 3s2 3p° 2Dy, - D5, 0.24
4.3(4) wm  1.93 -1 crxvil 2s22p* 3y - %,  1.19
5.787(24) wm  2.73 -1 Cr IX 3s2 3p* %, - %, 0.21
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Table 22. Manganese: wavelengths and transition probabilities
Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
266.37(28) 1.94 +4  Mn XXII  2s 2p g -l 1.79
286.70(25) 1.14 +4 . Mn XXII  2s 2p 3, -l!p, 179
342.78(26) 2.19 +4  MnxX1IXx 252 2p° sy, - %Ry, 1.44
365.6(5) 9.85 +4  Mn XX 2s2 2p2  3p; -5y 154
368.4(5) 9.16 +3  Mn XXII  2s 2p %, -lp, 1.79
413.0(4) 2.08 +4 Mo XIX 252 2p% sy, - %Py, 1.44
457.8(8) 9.94 +4  Mn xvIII 2s% 2p* %p; - ls; 1.32
615.6(8) 6.50 +2  Mn XIX  2s% 2p°  “sg/, - 21:)_5/2 1.44
625.2(1.1) 2.66 +4 Mo XIX 252 2p° 2Dy, - 2By, 1.44
655.0(1.2) 9.56 +3  Mu XX 252 22 3py D,  1.54
664.0(1.4) 1.08 +4 Mo xvIIT 252 2p* 3p, - lp, 1.32
Q 707.2¢2.1) 5.53 +1  MnxvIII 252 2p* lp, -1s; 1.32
758.9(1.3) 1.02 +4 Mo XIX  2s% 2p° sy, - %Dy, 1.44
773.5(1.7) 8.13 +3 Mo XIX 252 2p° 25, - 2Py, 1.44
Q 827.7(2.5) 2216 41  Mnxx  2s22p2 lp, -1ls; 1.5
880.2(2.2) 9.51 +3  Mn XX 2s? 2p2  %p, -1lp, 1.4
906.3(2.3) 4.54 43 Mo XIx 252 2p® 2y, - Zpy,, 1.44
914.8(8) 1.26 +2  Mn XIV  3s 3p 3gg - 1lp;  0.40
956.7(9) §.21+41 Mn XIV  3s 3p 3¢, -1lp,  0.40
1006.4(3.0) 8.79+43 M xxi 2s%2p 2Py, - 2py,, 1.64
1073.8(1.2) 8.75 41  Mn XIV  3s 3p P, - 1B,  0.40
1170.(7) 1.12 +4  MnoxviI 252 2p° 2y, - 2Ry, 1.24
1293, (4) 5.94 +3  Mn XXIT 2s 2p %, -3, 1.79
1298. (6) 5.30 +2 Mo XVIII 2s2 2p* S3p; - 1p, 1.32
1322.23(4) 1322.(6) 6.20 +2  Mn XII  3s?23p2 3p; - lsy 0.3 ST
1359. (4) 8.17 +3  Mn XVIII 2s2 2p* 3, -3  1.32
1359.57(2) 1358.58(9) 2.00 +2  Mn XI 3s2 3p° 453/2 - 2py,, 0.29  SBT
1450.49(5) 1450.43(10) 1.02 +2 Mo XI 3s2 3p3 4s3,5 - 2Py, 0.29  SBT
1574.2(7) 5.00 +2  Mn X 362 3p4  Bp; - 1g 0.25
1678. (6) 3.46 43 Mnxx - 2s22p%2 %y -3p 1.4
2015.(11) 7.98 +2 Mo XIX 252 2p° 2Py, - PRy, 1.44
2341.09(27) 8.33 -1* Mn XI 3s% 3p°  “*sy,, - %Dg,, 0.29
Q 2456.(19) 1.12+1  Manxir 3s23p2 lp, -1ls;  o.31
Q 2516.5¢2.7) 7.26 40 Mn X 3s? 3p* I, -5, 0.25
2538.3(3) 2.42 41 Mn XI 3s? 3p® sy, - %Dy, 0.29
2559.(19) 6.43 +2  Mn XX 252 2p%2  3p; -3, 1.4
2860. (12) 3.35 41  Mn XII  3s?3p? 3p; - lp, 0.31
2925.9(6) 1.13 +2 Mo XI 3s2 3p3  Zpy,, - Zpy;, 0.29
2956.0(2.6) 5.33 +1  Mn X 3s? 3p* 3¢, -, 0.25
3240.6(7) 4.73 +1%*  Mn XI 3s2 3p3 205/2 - 2P3/2 0.29
3259.(30) 2.35 +2 M x1x 252 2p°  Zpg,, - D5, 1.44
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Table 22. Manganese: wavelengths and transition probabilities - Continued

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (abs. M)

3381.9(8) 4.89 +1%  Mn XI 352 3p° 2Dy, - 2Py, 0.29

3685.5(4) 3682. (19) 4.48 +1 Mo XIT  3s% 3p® %p, - lp, 0.31 J
3756. (36) 3.73 +2  Mn XXII  2s 2p %, -3 1.79
4200. (5) 6.42 +0  Mn X 3s23p* 3¢, -lp, 0.25

6536.3(4) 6536.3(4) 3.22 +1  Mn XITT 352 3p %Py, - %Py, 0.34 J
7968.5(1.3) 3.55 +1  Mn IX 3s2 3p° 2Py, - 2Py, 0.22
8770.(110) 1.7 +1  Mn XIV 3s 3p %e; -3, 0.40
9978. (4) 2.18 41 M X 3s2 3p* 3p, -3p  o0.25
12817. (230) 6.03 +0 M X1T  3s? 3p2 3p; -3, o0.31
13885. (190) 6.52 +0 M XII  3s% 3p2 %p, - %,  o.31
14200. (600) 5.15+0 Mo xvIII 2s2 2p* 3p; - 3p, 1.32
2.08(6) um  2.03 +0  Mn XIV  3s 3p %, - 3P, 0.40
2.170(3) wm  7.80 -1  Mn XI 352 3p° 2r1/2 - 2r3/2 0.29
3.013(6) um  3.54 -1  Mn XI 3s? 3p® 2y, - %5, 0.29
5.624(18) pm  2.90 -1  Mn X 3s2 3p*  3p; - 3p; o 0.25
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Table 23. Iron: wavelengths and transition probabilities

Wavelength A (s-l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. )
247.12(14) 3.01 +4  Fe XXIII 2s 2p 9By - 1Py  1.96
267.59(12) 1.72 +4  Fe XXIII 2s 2p %, -lp, 1.9
309.26(3) 309.6(3) 2.91 +4  Fe XX 252 2p3 sy, - 2Py, 1.58  SBST
335.5(3) 1.43 +5 Fexxr 2s22p2 3, - 15, 1.69
355.80(22) 1.26 +4  Fe XXIII 2s2p %, ~- !p; 1.96
384.8(4) 3.27 +4  Fe XX 2s2 2p° “53/2 - 2P1/2 1.58
424.26(5) 424.27(7) 1.50 +5  Fe XIx 252 2p* 3, - ls;  1.47 W
541.35(5) 541.42(12) 4.49 +4  Fe XX 252 2p3 %Dy, - 2P3/2 1.58 W
567.76(5) 568.9(1.0) 1.27 43 Fe XX 252 2p3  %sy,, - sy, 158 W
585.8(3) 585.79¢17) 1.59 +4 Fe XXI 252 2p? B, - 'py 1.69 HSCS
592.234(6) 592.235(7) 1.73 +4  Fexix 2s®22p% 3p, -lp, 1.47  Ppss
Q 639.84(16) 7.33 41 Fexmx 2s22p* b, -lsg 1.47
679.3(3) 679.39(20) 1.27 +4  Fe XX 2s? 2p°  2p5;p - %Py, 1.58 H
723.2(1.6) 1.64 +4  TFe XX 252 2p3 %S5, - 2pg;, 1.58
Q 785.3(1.9) 2.27 41 Fe xXI  2s22p% 1lp, -1s; 1.69
786.1(3) 786.1(3) 1.51+4 Fexxr 2s22p2 %, -lp, 1.69 Hscs
822.2(3) 6.01 +3  Fe XX 252 2p°  Zpy,, - 2Py, 1.58
845.55(1) 845.5(3) 1.48 +4  Fe XXII 2s% 2p 2Py, - 2Py, 1.80  SH(82)
847.43(20) 2.08 +2  Fe XV 3s 3p 3 -lr, 0.4
890.84(17) 1.34 +2  Fe XV 3s 3p %, -1r, 0.8
974.86(2) 974.858(19) 1.93 +4  Fe xVIIT 252 2p° 2y, - 2Py, 1.36 PSS
1019.4(3) 1.50 42 Fe XV  3s3p  °p, - lp;  0.46
1079.3(3) 1079.3(5) 1.02 +4  Fe XXIII 2s 2p %, -3%, 1.9 Hscs
1118.060(10)  1118.055(25) 1.45 +4  Fe X1x  2s22p® 3p, -9, 1.47  Bss
1216.43(1) 1216.46(15) 1.01+3 Fexirr 3s23p2 3, -1s; 0.36  sBT
1242.00(1) 1242.00(8) 3.17 42 Fe XII  3s% 3p° sy, - Zpy;, 0.33 BT
1259.27(4) 6.72 +2  Fe XIX 252 2p® 3p, -Ip, 147
1349.40(1) 1349.36(9) 1.73 +2  Fe XII  3s2 3p° 4s3/2 - %p,, 0.33  SBT
1354.08(5) 1354.10(9) 6.49 +3 Fe XXI Zsz Zp?' PO - Pl 1.69 SBT
1467.06(1) 1467.4(1.1) 9.90 +2  Fe XI 3s2 3p* 3p; - 1s;  0.29  sBT
1585.5(1.1) 1.59 +3  Fe XX 252 2p3 291/2 - 2Py, 1.58 '
2169.08(2) 2169.69(24) 1.84 +0% Fe XII  3s% 3p° sy, - ?D5,, 0.33  SBT
2298.0(3) 2298.0(5) 8.46 +2 FeXx1 2s22p2 3p; -3%, 1.6 Hscs
Q 2301.3(5) 1.20 41 Fe XIII 3s® 3p2 Ip, - 15,  0.36
Q 2321.0(2.7) 8.31 +0  Fe XI 3s2 3p® Ip, - 1s; o.29
2405.68(1) 2405.1(3) 4.81 +1  Fe XII  3s2 3p3 453/2 - 203/2 0.33  SBT
2565.93(6) 2566.7¢5) 2.00 42 Fexir 3s®3p® %y, - 2py,, 0.33  SBT
2578.77(1) 2578.84(14) 4.57 +1  Fe X111 3s23p? %, - lp, 0.36  sBT
2648.71(2) 2648.67(7) 9.23 +1  Fe XI 3s2 3p* %, - lp, 0.20  SBT
2665.1(3) 2665.2(3.0) 4.17 +2  Fe XX 2s2 2p3  Zp;, - D5, 1.58  SH(78)
2902.8(6) 8.13 +1* Fe XIT  3s% 3p® 2p5;, - 2Py, 0.33
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“lengthe

and transition probabilities - Continued

Wave lungth A (s™h Spectrum Config. Classification I.E. Ref.
Ubsorved Calculated (keV) (obs. A)
3072.0(4) 3072.0(7) 7.21 1% Fe X11  3s? 3p®  Zpgy., - Zpy,, 0.33 J
3230. (16) 5.70 +2  Fe XXIII 2s 2p v, -%; 1.9
3388.5(4) 3388.05(23) 5.75+1  Fe X111  3s% 3p2 3¢, - lp, 0.3 J
3986.8(4) 3986.80(22) 9.44 +0  Fe XI 3s? 3p* 3¢, - 1p, o0.29 J
5302.86(6) 5302.9(8) §.02 +1  Fe XIV 32 3p 2P1/2 - ZPa/z .39 E
6374.6(4) 6374.53(4) 6.94 +1  Fe X 3s? 3p°  Zpy,, - 2Py, 0.26 J
7045, (20) 4.03 41  Fe XIx  2s? 2p* ¥py - %,  1.47
7058.6(4) 7060. (10) 3.74 +1  Fe XV 3s 3p %, -3%, 0.4 J
7891.8(4) 7891.8(6) 4.37 +1  Fe XI 3s2 3p* ¢, -3, o0.20 J
10746.8(4) 10746.9(5) 1.40 +1  Fe X111 3s? 3p2 3p; -3, o0.36 J
10797.9(4) 10797.9(7) 9.87 +0  Fe XIIT 3s? 3p2 3, - 3%, o0.36 J
15606.(17) 2.04 +0  Fe x11  3s? 3p® Zp , - Zpy,, 0.33
17390. (60) 3.58 +0  Fe XV 3s 3p %pg - 3P, 0.46
2.217(3) pm  8.68 -1  Fe XIT  3s% 3p° 2Dy, - %Ds5;, 0.33
6.082(18) um  2.23 -1  Fe XI 3s2 3p  3p; - 3p, 0.20
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Table 24. Cobalt: wavelengths and transition probabilities

Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. )

229.40(15) 4.59 +4  Co XXIV  2s 2p 3%, -1p 212
249.80(18) 2.57 +4 Co XXIV 2s 2p  °p; - lp; 2.12
278.55(17) 3.72 +4  Co XXI 252 2p3 Y55, - %Ry, 1.74
307.89(27) 2.09 +5  Co xx1r 2s? 2p2 %p; - 1s; 1.85
345.0(3) 1.68 +4  Co XXIV 2s 2p %, -1lp 212
356.8(3) 5.10 +4  Co XXI 252 2p3 U545, - 2Py, 1.74
390.9(4) 2.17 45 Co XX 2s2 2p* 3¢, -1s; 1.60
471.8(6) 7.39 +4  Coxx1 25?2 2p% Zpg,, - 2P3/2 1.74
522.1(6) 2.43 43 Co XXI 252 2p° sy, - %Dg;p 1.74
523.3(8) 2.58 +4 ° Co XXII 2s®2p® %, -1p, 1.85
528.3(6) 2.73 +4  Co XX 2s? 2p* %, -1p, 1.60

Q 574.9(9) 1.01 42 Coxx  2s22p% o, -1s; 1.0
597.1(1.0) 1.95+4 Coxxr 252 2p° 2pg,, - %Py, 1.74
680.1(1.0) 2.62 +4  CoxxI 252 2p% sy, - Zpg, 1.74
696.5(1.4) 2.38 +4  Co xXI1I 2s® 2p% 3p, - lp, 1.85
717.9(1.5) 2.42 +4  Co XXIII 2s2 2p ZPI/Z - 293/2 1.96

Q 747.9(1.6) 2.36 +1  Co XXII 2s® 2p2 lp, - ls; 1.85
750.6(1.6) 7.57 +3  CoxxI  2s? 2p3 Zpg,, - %Py, 1.74
786.2(1.3) 3.42 42  Co XVI  3s 3p % -lp, 0.1
819.9(1.3) 3.25 +4  Co XIX  2s2 2p° 2P3/2 - 291/2 1.49
831.9(1.4) 2.14 +2  Co XVI  3s 3p %, -1lp, 0.1
905.1(2.3) 1.74 +4  Co XXIV  2s 2p %, -3, 212
930.9(1.9) 2.47 +4  Co XX 2s2 2p* 3%, -3, 1.80
972.7(1.9) 2.26 +2  Co XVI  3s 3p %, -lp;  o.s1
1102.2(2.7) 1.12 +4  Coxxir  2s? 2p2 3py, -3p;  1.85
1123.0(9) 1.60 +3  Coxiv  3s?2 3p2 3p, - 1s; 0.4
1134.17(26) 4.85 +2  Co XIII 3s2 3p° S3/2 - 2py,, 0.38
1221.(4) 8.38 +2  Co XX 252 2p* 3, - 1p, 1.60
1258.5(3) 2.87 +2  Co XIII 3s2 3p°® “$3/9 - zpl/z 0.38
1270.(5) 3.0243 Coxxr 2s22p% 2py,, - %Py, 1.74
1368.7(5) 1.62+3 Coxrr 3s?23p* 3p, - 1s;  0.34
2011.8(8) 3.96 +0% Co XIII 3s2 3p3 Saj2 = D5,y ©.38
2104. (12) 1.05+43  Co xx11 2s? 2p> 3p; - 3p, 1.85

Q 2137.9(1.3) 9.72 40  Co XII  3s? 3p* Ip, - ls, 0.34
Q 2166.(3) 1.27 +1  Co XIV  3s2 3p2 Ip, -1sqg 0.41°
2245.5(1.4) 3.48 +2  Co XIIT 3s% 3p>  2py,, - 2py,, 0.38
2247.(14) 6.75 +2  Co XXI 252 2p3 2Dy, - ZD5;, 1.74
2290.2(1.0) 9.05 +1  Co XIII  3s% 3p° sy, - %Dz, 0.38
2331, (4) 1.0 +2 Coxv 3s23p2 3p; - lp, 0.41
2373.4(1.1) 1.56 +2  Co X11  3s% 3p* 3p, - lp, 0.34
2598.0(1.9) 1.33 +2¢  Co XITIT  3s% 3p® 2pg,, - 2py,, 0.38
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Table 24. Cobalt: wavelengths and transition probabilities - Continued

Wavelength A (s-l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)

2791.7(2.2) 1.10 42+ Co XIIT 3s% 3p® 2Dy, - %P;;, 0.38
2809. (22) 8.48 +2  Co XXIV  2s 2p 3%, -3%; 2.12
3110.(7) 1.24 2 Co XV  3s2 32 3¢, -lp, 0.41

3801.2 3801.(4) 1.36 +1  Co xII  3s23p* 3¢, - lp,  0.34 P
4249.(50) 1.75 42  Co XX 2s2 2p* %, -3, 1.80
4350.6 4352, (10) 1.09 +2  Co XV 3s2 3p 2Py, - 2Py, 0.44
T 5188.5 5168.(13) 1.30 +2  Co XI 352 3p®  2py,, - 2By, 0.31
5744, 5746, (19) 7.01 41  Co XVI  3s 3p 3¢, -3%, oo.s1
6319. (8) 8.42 +1  CoxII  3s?23p* 3p, -3p;  0.34
8310.(34) 2.99 41  Co XIVv  3s? 3p? %, -3, o0.41
9300.(60) 1.50 +1  Co xIv  3s23p®2 3p, -3, o0.41
11478. (40) 4.98 40 Co XIT1  3s2 3p% Zp , - 293/2 0.38
14300.¢120) 6.17 +0 Co XVI 3s 3p %y - % 0.5t
16550.(70) 2.04 0 Co XIIT  3s? 3p® Zpy,, - %pg;, 0.38
8.00(18) uwm  9.59 -2 Co XII  3s23p* 3p, - 3p;  0.34
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Table 25. Nickel: wavelengths and transition probabilities
Wavelength A (s—l) Spectrum Config. Classification I.E. Ref.
QObserved Calculated (keV) (obs. X)
212.81(16) 6.91 +4  Ni XXV 2s 2p %pp - 1p;  2.30
232.89(11) 3.79 +4  Ni XXV 2s 2 O, - lp,  2.30
249.94(19) 4.60 +4  Ni xx11  2s2 2p° sy, - %Py, 1.89
282.4(3) 3.02 +5  Nixxrir 2s? 2p?2 3p; - ls) 2.01
330.6(4) 7.80 +4  Nixx11  2s? 2p® Y55, - %y, 1.89
334.9(4) 2.21 +4  Ni XXV 2s 2p %, -1lp, 2.30
359.1(5) 3.31+5  Nixxr  2s22p% 3, -ls;  1.76
412.3(5) 1.20 5 Nixx1r 252 298 Zpy, - 2y, 1.89
465.4(3) 465.40(17) 4.15 +4  Nixx1rro2s? 2p?2 %, - lp, 2,01 Hscs
471.15(5) 471.14(6) 424 +4 Ni xxr 22 294 3p, - Ip, 1.76 W
477.6(3) 477.6(3) 4.48 +3  Ni XXIT 2s2 2pd “s3) - %P5y, 1.88  HSCS
514.0(8) las +2 Nixx 2s22p* I, -ls;  1.76
524.,3(9) 2.99 +4 Ni XXII  2s% 2p® 2p5,, - %Py, 1.89
609.9(3) 609.9(3) 3.94 +4  Ni XXV 2s?2p 2P, - %Py, 2.13  HSCS
614.8(3) 614.8(3) 3.71 +4  Ni xx1r1 2s® 2p2 %, - lp, 2,01  HsCS
634.8(3) 634.8(3) 4.11 +4  Ni XXIT  2s2 2p% 45y, - %Dy, 1.89  HSCS
689.8(1.5) 9.11 +3  Ni xx11  2s% 2p° Zpy,, - %y, 1.89
694.64(3) 694.64(3) 5.3 +4  Nixx 252 2p° Zpy, - 2%y, 1.65 PSS
Q 718.1¢(2.1) 2.37 1 Nixx1rro2s2 2p2 lp, - ls;  2.01
730.35(16) 5.37 +2  Ni XVII  3s 3p %, - lp;  0.57
764.6(1.8) 2.87 +4  Ni XXV 2s2p  °p; - 3%,  2.30
777.06(19) 3.30 +2  Ni XVII  3s 3p 3p, -lp;  0.57
778.5(3) 779.48(12) 4.14 +4 N xx1 2s?2 2p* 3p, -3,  1.76  Hscs
911.0(3) 911.00(25) 2.07 +4  Nixxrrr o2s? 2p2 3p; - %, 2.01  Hscs
928.76(27) 3.26 +2  Ni XVII 3s3p %, =-lp, 0.57
1025.(5) 5.61+43  Nixxir  2s% 2p°  Zpy,, - 2y, 1.89
1033.2(5) 2.50 +3  Ni XV 3s2 3p2 %p; - 1s;  0.46
1034.9(5) 7.17 42 Ni X1V 3s2 3p® sy, - Zpy,, 0.43
1174.72(5) 1174.720(7) 4.66 +2  Ni xTv  3s2 3p3  4s; o - 2p . 043 sBY
1191.1(4) 1191.0(3) 1.00+3  Nixxr 222 %k -lp, 176  FBM
1277.23(1) 1277.231(18) 2.57+3  wmixirr 3s? 3p* %, - 1s; 0.3 sBT
1866.75(1) 1866.751¢17) 8.27 +0* Ni XIV 3s? 3p° “53/2 - 2135/2 0.43 SBT
1917.3(2) 1914.98(21) 1.32 +3  Ni X111 2s% 292 %p; -3, 2,00 H
1928.7(3) 1929. (6) 1.03 43 Nixx1I  2s? 2p° Zpy,, - D5y, 1.89
1966.1(1.9) 5.97 +2 Ni XIV  3s? 3p°  “py,, - By, 0.43
Q 1968.38(4) 1.16 +1  Ni X111 3s2 3p®  lp, - 1s;  0.38
Q 2046.5(2.1) 1.34 +1  Ni XV 3s2 3p2 o, -1ls; 0.46
2085.51(5) 2085.51(3) 1.94 +2  Ni XV 3s2 32 ®p; - lp, 0.46  sBT
2125.50(2) 2125.500(23) 2.58 +2  Ni 111 3sZ23p* 3p, -1p, 0.38  SBT
2184.26(5) 2184.259(24) 1.63 2 Ni X1V 3s% 3p> Y8y, - %Dy, 0.43  SBT
2321.6(2.7) 2.11 +2%  Ni X1V 3s% 3p® %y, - 2Py, 0.43

J. Phys. Chem. Ref. Data, Vol. 15, No. 1, 1986



364 V. KAUFMAN AND J. SUGAR

Table 25. Nickel: wavelengths and transition probabilities - Continued

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated : (keV) (obs. A)
2467.(19) 1.23 +3  Ni XXV 2s 2p % -3, 2.30
2539.96(5) 1.59 +2 mixIv 3s23p°  2Zpgy, - Zpp,, 0.4
2818.2(3) 2817.7(3) 5.7z 42 Nixx1 252 2p% 3¢y -3, 176  Hscs
2818.01(6) 2.05 42  Ni¥xv  3s23p? 3k, -lp, 0.4
3601.1(4) 3600.0(2.86) 1.93 42 Ni XVI  3s% 3p 2Py, - %Py, 0.50 J
3636.50(9) 1.84 +1  Nixmir o 3s?3p® 3, - lp,  0.38
4231.2(4) 4230.9(1.8) 2.37 42 Nix11 32 3p° Zpy, - %y, 0.35 b
T 4744, 4756.(10) 1.23 42 Ni XVII 3s3p 3P, - 3P, 0.57 P
5115.8(4) 5115.81(10) 1.57 +2  Ni XIIT  3s2 3p* 3, -3 038 3
6701.7(4) 6701.68(22) 5.65 +1  Ni XV 3s2 32 3p, -3, 0.46 J
8024.1(4) 8024.1(5) 2.27 41 Nixv 3s?23p2 3, -3,  0.46 J
8690, (40) 1.11 +1  Ni XIv  3s2 3p3 Zpl/z - ZPa/z 0.43
12150. (80) 1.00 +1  Ni XVII 3s 3p 3¢y -3p;  0.57
12815.0(1.2) 4.27 40 Nix1v  3s% 3p®  Zpy,; - Zng,, 0.43
19.3(4)  um  C wo 11r 3s? 3pt 3p - 3p) 0.3
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Table 26. Copper: wavelengths and transition probabilities

Wavelength A (s'l) Spectrum Config‘ Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
197.86(09) 1.02 45  Cu XXVI 2s 2p P, - By  2.41
216.89(11) 5.55 i4 Cu XXVI  2s 2p %, - Ip; 2.41
223.66(14) 5.48 +4  Cu XXIII 2s2 2p° 433/2 - 2P3/2 1.94
257.61(19) 4.38 +5  cuxxtv 252 2p2 3p; - ls;  2.00
304.96(26) 1.18 +5  Cu XXITI 252 2p° %S5, - 2Py, 1.94
326.00(24) 2.85 +4  Cu XXVI  2s 2p %, -1l 2.4
328.6(3) 4.85 +5 cuxxil 2s22p% 3p; - 1s;  1.67
362.0(4) 1.90 +5  Cu XXIII 252 2p° 2Dy, - 25, 1.84
414.1(3) 414.0(5) 6.53 +4  CuXXIV 25 2p2 %, -lp, 2,09 HsCs
420.0(3) 410.8(5) 6.52 +4  cuxxir 22 2p% 3, - Ip, 1.7  mscs
434.8(3) 434.7(5) 7.98 3 Cu XXIII 252 2p° sy, - 2Dg,, 1.84  HSCS
Q 458.3(6) 2.10 +2  cuxxir  2s? 2p* lp, -1ls; 1.67
460.7(8) 4.53 +4 Cu XXIII 2s2 2p° 2D5/z - 293,2 1.94
522.8(3) 522.66(27) 6.26 +4 Cuxxv 2s22p 2p,, - %Py, 2.22 HSCS
540.0(3) 539.8(8) 5.78 +4 cuxxiv 2s22p2 %, - 1lp, 2.00 HsCS
585.0(3) 585.3(1.0) 6.40 +4  Cu XXITT 2s2 2p° sy, - %Dy, 1.94  HsCS
592.3(3) 592.2(4) 8.62 +4 Cuxxr  2s22p° 2py,, - 2P, 1.54  HSCS
636.7(1.2) 1.05 +4  Cu XxIII 2s% 2p® 20y, - %py,, 1.94
648.0(3) 648.0(6) 4.74 +4  Cu XXVI  2s 2p %, -3, 2.41 HSCS
657.7(3) 657.7(1.2) 6.78 +4  cuxxr1  2s2 zp* 3p, -3p  1.67
670.1(1.8) 8.36 +2  Cu XVIII 83s 3p 3pg -1, 0.60
Q 681.9(1.3) 2.53 41 cuxxiv 2s? 292 lp, -1s; 2000
726.4(2.1) 5.04 2 Cu XVIII 3s 3p %, -1p, 0.60
756.9(3) 757.0(1.8) 3.55 +4 cuxxrv 2s®2p? 3, -3p; 2,09 HsCS
839.0(2.0) 1.00 +4  CuXXITI 252 2p° 2py,, - %Py, 1.94
890.4(3.2) 4.63 +2  Cu XVIIT 3s3p 9P, =- Py  0.60
944.6(2) 942.4(1.8) 1.03 +3  Cu XV 3s2 3p>  Ysy,, - 2Py, 0.48  DHST
952.8(3) 953.3(1.8) 3.81+3 cuxvi 3s23p? 3p; -ls;  o0.52  pEsC
1097.1(2.4) 7.45 42  Cu XV 3s? 3p°  4sy,, - 2By, 0.48
1161. (4) 1.2143  caxx11  2s? 2p* 3p - lp, 167
1191.3(2.8) 4.01043  cuXmv  3s?23p® 3B, - ls;  o0.44
1691.0(3) 1690.(8) 1.48 43 Cu XXIII 252 2p° 2py,, - 2pg,, 1.94 H
1718.(5) 1.010+43  cuxv 352 3p® Zpg, - %py,, 0.48
1731.(5) 1.88 +1*  Cuxv  3s2 3p> sy, - %D5,, 0.48
1776.0(3) 1777.(9) 1.57 +3  Cu XXIV  2s® 2p¢ p, - %P, 2.09  HSCS
Q 1805.(7) 1.42 41 cuxrv  3s2 3p* Ip, - 1s; 0.4
1872.0(3) 1874. (6) 3.32+2 cuxvi 3s23p? %p, -1p, 0.52 H
1906.(7) 4.18 +2  cuXv  3s2 3p* 3p, - lp, o0.44
Q 1940.(7) 1.38 41 cuxvi  3s23p? lp, -1ls; o0.52
1985.(11) 1.55 +3  cu XXII 2s2 2p* Spy -3, 1.87
2068. (9) 3.33 +2¢ cuxv  3s23p> Ipg,, - %Py, 0.48
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Table 26. Copper: wavelengths and transition probabilities - Continued

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
2085.3(2) 2086.(9) 2.81 +2  Cu XV 3s2 3p® sy, - %Dy, 0.48  DHST
2228.(7) 1.55 43  Cu XXVI  2s 2p 3 - %, 2.1
2312.(10) 2.27 +2  Cu XV 3s2 3p3 2Dy, - 2Py, 0.48
T 2539.7(3) 2555. (12) 3.28 +2 cuxvi 3s23p? 3, -Ip, 0.52 DHSC
3007.6(3) 3007.6(1.0) 3.30 +2 cuxvil 3s®3p 2Py, - %Py, 0.55 HSCS
3500.4(3) 3500.4(1.0) 4.19 +2  cu X111 3s% 3p® %Py, - %Py, 0.41  HSCS
3502.(20) 2.43 42  cuxv  3s23p* 3, - lp, 0.44
3941.6(3) 3941.6(2.2) 2.16 +2  Cu XVIII 3s 3p %, -°%, 0.60 DHSC
4183.4(3) 4181.(20) 2.83 42 cuxiv  3s23p* 3p, - %, o0.44 RPESKR
5375.8(3) 5393.(30) 1.07 +2  Cuxvi  3s?3p?2 3p, -3p,  0.52  DHSC
6683, (40) 2.37 +1  Cu XV 3s2 3p3 Pysp = %P3, 0.48
7030. (50) 3.25 41 cauxvi 3s?23p? 3p, -3, 0.52
10130, (100) 8.43 +0 Cu XV 3s2 3p3 D3z - 2135/2 0.48
10436. (120) 1.59 41 Cu XVIII 3s 3p %, -3 o0.60
13.9(4)  um 5.80 -3 cuxv  3s23pt 3pg -3, 0.4
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Table 27. Zinc: wavelengths and transition probabilities
Wavelength A (s_l) Spectrum Config. Classification I1.E. Ref.
Observed Calculated (keV) (obs. X)
183.18(11) 1.50 +5  Zn XXVII 2s 2p %pg -1p, 2.80
199.73(14) 6.31 +4  zn XXIV  2s% 2p° Y85, - %P5, 2.10
201.65(14) 8.03 +4  Zn XXVII 2s 2p %, -1p,  2.80
235.54(24) 6.23+5 znxxv 25222 3p; -1s, 227
280.37(28) 1.76 +5  n XX1v 252 2p° US55 - %Py, 2.10
299.8(4) 7.03 +5  zn xxIII 282 2p* ®pp - lsp  1.97
317.4(3) 3.62 +4  Zn XXVII 2s 2p OB, - P,  2.60
319.4(4) 2.96 5  Zn XXIV  2s2 2p3 2D3/2 - 293/2 2.10
368.2(6) 1.01+5 zanxxv 2s22p? 3®p; -1lp, 2.27
374.1(6) 0.01 +4 zn XXIIT 2¢2 2p% 3p, - 1p, 1.97
393.7(8) 1.38 +4 o XXIV 252 2p% Y5y, - P05, 2.10
405.4(6) 6.79 +4  7n XXIV 252 2p° 205/2 - 2P3/2 2.10
Q 407.8(7) 3.12 +2 zn XXIIT 252 2p* D, - 15 1.87
450.4(3) 9.78 +4  znXxvI 252 2p 2Py, - 2By, 2.40
473.2(1.0) 8.88 +4 znxxv  2s22p2 3, -1lp, 2.27
507.9(4) 1.37 +5 20 XXII 252 2p°  2py,, - 2Py, 1.83
533.0(1.0) 9.91 +4  zn XXIV 252 2p°  “s3,, - %Dy,, 2.10
552.9(6) 7.57 +4  Zn XXVII 2s 2p  °P; - %P,  2.60
558.7(1.3) 1.09 +45  zn XXI11 2s% 2p* %p, -3, 1.97
591.6(1.2) 1.17 +4  zn XXV 252 23 2Dy, - 2Py, 2.10
632.2(2.3) 1.28 +43  Zn XIX  3s 3p %, -1p; 0.70
§34.0(1.7) 5.95 +4 znxxv  2s? 292 3p; -3, 2.27
Q 653.8(1.8) 2.61+1 znxxv 2s® 292 lp, -1s; 2.27
680.2(1.9) 7.56 +2  zn XIX 3s3p 3¢, - 1lp,  0.70
694.4(1.7) 1.73 +4 o xx1v 252 2p°  2py,, - 2Py, 2.10
856.6(2.9) 6.43 42 ziXIX 3s3p  %p, -lp,  0.70
856.6(1.9) 1.42 +3  Zn XVI  3s2 3p® “53/2 - 2P3/z 0.55
879.4(2.0) 5.60 43  znxvil 3s23p2 3p; - ls, o0.59
1024.6(2.7) 1.17 43 znxvi  3s2 3p® 45,5, - 2Py, 0.55
1109.(3) 6.13+3 znxv  3s?3p* 3p; -ls;  0.51
1132.(5) 1.42 43 zxxir 2s? 2p* e, - 1p, 197
1459.(9) 3.73 +3 zn xx111 252 2% 3pp - %pg 1.97
1507.5(1.0) 1504. (5) 1.68 +3  zn xvI  3s% 3p® Zpy,, - %py,, 0.55 RESKR
1507.(8) 2.02 43 XXV 2s% 2p° 2y, - %5, 2.10
1602. (6) 3.32 +1*  Zn XVI  3s% 3p° sy, - “Dg,, 0.55
Q 1651.(7) 1.76 41z xv  3s23p® I, -I5; 0.51
1659.(12) 1.8 43  znxxv  2s2 2p2 3p; -3, 2.27
1676.9(2) 1680.(7) 5.56 +2  zn xvII 3s2 3p?> %p; - lp, 0.59 RESKR
1702.8(2) 1706.(7) 6.67 +2 Zn XV 3s2 3p* 3p, - lp, 0.51 RESKR
1842.(8) 5.15+2  zn xvi  3s2 3p® D5, - 2By, 0.55
Q 1846.(9) 1.43 +1  zo xvII  3s? 3p? b, - 1s,  0.59
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Table 27. Zinc: wavelengths and transition probabilitises - Continued
Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)

1990. (5) 4.6 42 Zn XVI  3s% 3p® %S5, - 2Dy, 0.55

2000. (8)3 2.13 43 Zn XXVII 2s 2p By - %P,  2.60

2111.(10) 3.11 +2  Zn XVI  3s2 3p° 203/2 - 2p,,, 0.55
2284.6(1) 2293. (10) 5.26 +2  zn xvIT 3s®23p2 3p, - lp, 0.59  BGBR
2532.0(1) 2531.5(1.0) 5.53 2 zn XVIII 3s% 3p 2Py, - %P3, 0.63  BGER
2922.3(1) 2922.5(1.0) 7.20 +2 XV 3s23p°  Zpy ., - %Py, 0.47  BGBR
3296.2(2) 3304.0(3) 3.67 2 Zn XIX  3s 3p %, -3, 0.70  BGER

3374.(15) 3.15 %1 Zn XV 2 3p* %, -, 0.51
3450.4(2) 3449. (20) 498 42  zanxv  3sZ23p* 3, -3, o0.51 BeBRR
4355.0(3) 4365.¢25) 2.00 2 zn xvII  3s? ap” gy - 3p;  0.59 RESKR

5224.(30) 4.83 +1  znxv1 352 3p® 2y, - 2Py, 0.55

6266. (50) 4.40 41 znxvII 3s23p2 S3p, -3, 0.59

8206. (100) 1.56 +1  znxvi  3s? 3p® Zpy,, - 2D, 0.55

8952. (150) 2,46 +1  Zn XIX 3s3p %Py - °P;  0.70

4.0(2) am  2.39 -1 Zn XV 3s2 3p*  3p, -3, 0.3

3This is a wavelength in vacuum.
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Table 28. Gallium: wavelengths and transition probabilities
Wavelength A (s'l) Spectrum Config. Classification I1.E. Ref.
Observed Calculated (keV) (obs. X)
169.66(13) 2.19 +5  Ga XXVIII 2s 2p %, -, 2.79
178.06(13) 7.58 +4  Gaxxv  2s®2p® sy, - Zpy,, 2.28
187.22(18) 1.15 +5  Ga XXVIII 2s 2p 8, -lp,  2.79
215.25(26) 8.79 +5 Gaxxvi 2s?2p®2 3p; - 1s; 2.5
256.91(28) 2.58 +5  Gaxxv 25?2 2p8 sy, - %Py, 2.28
272.9(4) 1.01 +6  Ga XXIV 252 2p* %, -ls; 2.4
283.1(3) .52 +5  Gaxxv 252 2p% Zpy,, - Zpy, 2.28
309.4(4) 4.52 +4  Ga XXVIII 2s 2p %, -1!p, 2,79
327.5(6) 1.55+5 Gaxxvi 2s22p® 3, - lp, 2.45
933.4(6) 1.49 +5  Gaxxiv 252 zp* 3p, - lp, 2,14
355.0(5) 2.3 +4  GaxXxv 252 2p° sy, - %5, 2.28
357.2(5) 2.28 +5  Ga XXV 2s2 2p° Ds/z - 2P3/2 2.28
Q 362.4(7) 4.65 +2  Ga XX1v  2s% 2p* lp, - l1s5 2.14
390.12(23) 1.50 +5  Ga XXVII 25?2 2p 2Py, - 2Py, 2.59
414.6(1.0) 1.35 +5  Ga xxvI 2s? 2p2 3p, - lp, 2.45
437.95(29) 2.13 +5  Ga XXIII 2s2 2p° 2py,, - Zp;,, 1.99
474.1(6) 1.19 +5  Ga XXVIII 2s 2p ¢, -3, 2.79
477.6(1.3) 1.72 45 Gaxxv 2sZ 2p* %p, -3 2.1
479.98(1.0) 1.52 45  Ga xxv  2s2 2p8 "53/2 - 2py,, 2.28
535.1(1.6) 9.76 +4  Ga xxvi 2s?2p2 %p; - 3B, 2.45
552.9(1.3) 125+ Gaxxv 2s®2p® Py, -2, 2.28
580.1(1.4) 290 +4  Gaxxv 252 2p° Zp,, - 2p,, 2.28
588.6(2.0) 1.93 43 Ga XX 3s 3p % -1p, 0.70
Q 628.0(2.2) 2.69 +1  Gaxxvi 2s%2p?2 lp, -l 2.45
636.7(1.6) 1.12 43 Ga XX 3s 3p %, -1, 0.70
776.9(2.0) 1.91 43 Gaxvil 3s23p® sy, - %p,, 0.62
813.1(3) 811.1(2.1) 8.40 +3  Ga XVIII 3s23p? 3p, - 1s;  0.66 RESKR
825.7(2.7) 8.75 +2  Ga XX 3s 3p %, -lp, 0.70
955.9(2.8) 1.82 43 Gaxvir  3s2 3p® sy, - 2, .62
1030.(3) 9.22 +3 Gaxvi 32 3p® 3p; - 1s; o.58
1105.(7) 1.66 +3  Ga XXIv 2sZ2 2p* 3p; - lp, 2.14
1108.(7) 8.11 +3  Ga XXIV  2s% 2p* 9p; - %, 2.14
1319.1(3) 1319.(5) 2.76 43 Ga xvII 3s% 3p® Zpy,, - %Py, 0.62 RESKR
1365.(8) 2.62 43 Gaxxv 252 208 2y, - 2, 2.28
1478.(6) 6.39 +1*  Ga xvII 3s2 3p® sy, - %5, 0.62
1503.7(3) 1503.(6) 9.15 +2  Ga xvIII 3s23p? 3p, - 1p, 0.66 RESKR
Q 1506.(7) 2.28 41 Gaxvi  3s?3p* lp, -1ls; o.s8
1526.(6) 1.05+3  Gaxvi 3s23p* 3p, -1lp, 0.s8
1558, (14) 2.11 43 Gaxxvi 2s22p? 3p, -3,  2.45
1638.(7) 7.79 42 Gaxvil 3s?3p’ 2, - 2py, 0.62
Q 1762.(9) 1.46 +1  Ga xvIIT 3s?23p2 Ip, -1s; 0.6
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Table 28. Gallium: wavelengths and transition probabilities - Continued

Wavelength A (s“l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
1808. (9) 2.86 +3  Ga XXVIII 2s 2p 5P, - °B;  2.79
1880. (10) 7.64 +2  Ga xvII 3s% 3p” sy, - %Dy, 0.62
1934.(10) 4.11 42 Gaxvil 3s? 3p° %y, - 2Py, 0.62
2046.(10) 8.33 +2  Ga xvIII 3s%3p? 3p, - lp, 0.86
2146.9(1.0) 9.07 42 GaXix 3s23p 2P, - 2Py, 0.70
2456.3(3) 2459.7(1.0) 12143  Gaxv  3s%23p° 2py, - 2Py, 0.54 RPSKR
2780. (5) §.13 +2  Ga XX 3s 3p S, -3, 0.70
2868. (15) 8.54 +2 Gaxvi 3s23p® 3p, -3 0.5
3258.(20) 4.00 +41  Gaxvi 3s23p* 3 -1lp, 0.s8
3566, (20) 3.62 +2  Ga xvIII 352 op? 3dpy - 3p 0.66
4150. (30) 9.37 41 Ga xviI 3s% 3p° 2P, - Zp;,, 0.62
5650. (60) 5.74 +1  Ga xvIII 3s% 3p2 3p; -3, 0.66
6790.(80) 2.65+1 Gaxvil 3s%3p’ %y, - ZDg,, 0.62
7800. (100) 3.70 +1  Ga XX 3s 3p %, -3%; 0.70
2.00¢7) um 1.82+0 Gaxvi 3s23p* 3p; -3, 0.5
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Table 28. Germanium: wavelengths and transition probabilities

Wavelength A (s'l) Spectrum Config. Classification I1.E. Ref.
Observed Calculated (keV) (obs. A)
157.03(14) 3.16 +5  Ge XXKIX 2s 2p % -1p;  3.00
158.58(12) 8.86 +4  Ge XXVI 252 2p° ‘S5, - 2Py,, 2.46
173.59(17) 1.64 +5  Ge XXIX 2s 2p %, -1p,  3.00
196.65(27) 1.23 +6  Ge XxvII 2s22p2 %p; -ls; 2.64
234.74(27) 3.76 +5  Ge XXVI  2s% 2p° %Sy, - 2Py, 2.46
247.9(4) C 14+ Gexxv 252 2pt %p; - 15y 2.3
251.8(3) 6.76 +5  Ge XXVI  2s2 2p° 2D3/2 - 2py,, 2.46
291.5(6) 2.33 +5  Ge xxvIT 2s2 2p2 3¢, - lp, 2.84
297.5(3) 297.4(6) 2.22+45 Gexxv 2522 3p, -1, 231 H
a01.9(¢5) 556 +4  Ge XXIX 2s 2p 3%, -1,  3.00
315.2(5) 3.48 +5  Ge XXVI  2s2 2p° 205/2 - 293,2 2.46
318.1(3) 319.1(5) 3.83 +4  Ge xxvi 252 2p® s3,, - %D5,, 2.46 H
Q 321.8(7) 7.02 42 Gexxv 2s22p* lp, -1s; 2.3
339.5(3) 339.51(17) 2.28 +5  Ge XXVIII 252 2p %Py, - 2Py, 2.79  H
363.4(9) 2.04 +5  Ge xxvir 2s2 2p2 3¢, -1lp, 2.4
379.5(1) 379.59(22) 3.27 +5  Ge XXIV 254 2p° %Py, - %Py, 2.16 H
408.7(3) 408.5(6) 1.84 +5  Ge XXIX 2s 2p %, -3, 3.00 H
410.7(3) 410.6(1.2) 2.66 +5 Ge xxv  2s% 2p* 3p, -3,  2.31 Hscs
427.9(3) 428.2(9) 2.33 +5  Ge XXVI 252 2p° %Sy, - 2Dy, 2.46  HSCS
454.8(3) 454.7(1.5) 1.57 +5  Ge xxvir 2s2 2p2 3p, - 3p,  2.64  HsCs
488.80(18) 4L 78 +&  Ge XXVI  2s2 2p3 %, - ZPS/Z 2.48
519.5(1.3) 1.30 +4  Ge XxvI 2s% 2p® Zpy,, - Zpy,, 2.46
547.9(8) 2.89 43  Ge XXI  3s 3p % -1p, 0.80
595.6(7) 1.64 +3  Ge XXI  3s 3p %, -l 0.80
Q 604.2(2.6) 2.75 +1  Ge xxvII 2s% 2p? lp, - ls; 2.64
703.6(2) 703.1(1.9) 2.47 43 Ge XvIIT 3s% 3p> %sy,, - %Py, 0.69  DHST
746.9(3) 747.7(2.1) 1.22 +4  Ge Xx1IX 3s?3p? 3p,  -1s;  0.73 H
797.7(1.3) 1,17 +3  Ge XXI  3s 3p %, -, 0.80
T 859.9(3) 864. (5) 1.64 +4  Gexxv 2s22p* 3p; -3, 231 R
T 890.2(2) 890.(3) 2.80 +3  Ge xvIIT 3s? 3p® sy, - %py,, 0.69 - DHST
T 952.9(3) 854.(3) 1.37 +4  Ge xvi1 3s2 3p* 3p; - 1s; 0.64 DHSC
1079.20(8) 1.90 +3  Ge xxv 252 2p* %, -1p, 2.3
1161.(5) 4.32 43 Ge XVIIT 3s% 3p> 2y, - %py,, 0.69
1252.(8) 3.28 43 Ge XxVI 2s% 2p° Zpy,, - Zpg,, 2.46
1343.(6) 1.48 43 Ge XIX 3s2 3p> %, -1Ip, 0.73
1360. (6) 1.18 +2* Ge XVIII 3s2 3p3 453/2 - 205)2 0.69
1364. (6) 1.63 +43  Ge xvII 3s% 3p* 3p, - 1p, 0.63
Q 1368.(7) 2.99 +1  Ge xvII 3s% 3p* b, -1s; 0.6
1456.(7) 1.18 43 Ge xvIII 3s2 3p® 205, - Zp; , 0.69
1473.7(1) 1474.(15) 2.39 +3  Ge XXVII 2s? 2p2 %, -3p, 2.6 it
1646.(9) 3.76 +3  Ge XXIX 2s 2p 9P, - 9B,  3.00
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Table 28, Germanium: wavelengths and transition probabilities - Continued

Wavelength A (5-1) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. )
Q 1687.(9) 1.48 41 Ge XIXx 3s23p? lp, -ls; 0.73
T 1778.8(2) 1779.(10) 5.22 +2  Ge XVIII 3s® 3p> 2Dy, - ?p;,, 0.69  DHST
T 1782.0(2) 1783.(10) 1.22 43 Ge XVIII 3s? 8p° sy, - %Dy, 0.69  DHST
1810.4(3) 1816.(10) 1.31 43 GeX1x 3s®23p2 3, -1, o073 =&
1832.7(3) 1832.2(1.0) 1.46 43  cexx  3s23p  %py,, - 2py,, 0.77  DHSC
2085.1(1) 2085.1(1.0) 1.98 43 Ge xvI  3s2 3p° 2Py, - %Py, 0.60  DHSC
2350.2(3) 2350.2(4) 1.01 43  Ge XXI  3s3p 9P, - 3P, 0.80  DHSC
2406.9(3) 2404. (14) 1.43 43 Ge XvII 3s?3p* 3, -3, o0.64 DHSC
2933.7(2) 2938.(18) 6.39 +2  Ge XIX  3s23p®2 3p; -3, 0.73  DHSC
T 3131.3(3) 3150.(20) 4.97 +1 Ge xvi1  3s? 3p* 3 - lp, 0.64 DHSC
3340. (20) 1.75 42 Ge xvIII 3s% 3p® 2p),, - %P3, 0.69
5170.3(3) 5150.(50) 7.24 41 GeX1Ix 3s23p® 3p; -3, 0.73 DHSC
T 5702.4(2) 5730. (60) 4.28 +1  Ge xVIII 3s? 3p° Zp;,, - D5, 0.69  DHST
6840. (50) 5.46 41  Ge XXI  3s 3p % -3 0.8
12060. (200) 7.99 +0  Ge xviI 3s23p® 3p, -3,  o0.64
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Table 30. Arsenic: wavelengths and transition probabilities
Wavelength A (s_l) Spectrum Config. <Classification I1.E. Ref.
Observed Calculated (keV) (obs. A)
141.19(11) 9.89 +4  As XXVII 252 2p° S35 - By, 2.86
145,25(14) 4.52 +5 As XX 2s 2p 390 - lpl 3.20
160.74(17) 2.31 +5  As XXX 2s 2p °v, -1p,  3.20
179.63(27) 1.71 +6  As XXVIIT 2s2 2p2 3p; - 15, 2.83
213.99(26) 5.42 45 As XxvIT 252 2p° Y55, - 2Py, 2.64
224.83(29) 9.95 +5  As XxviT 2s% 2p° 2Dy, - %y, 2.64
225.0(4) 2.04 +6  as xxvi 2s2 2p* 3¢, - 15, z.49
259.8(6) 3.47 +5  As XxviII 2s2 2p2 %p, - lp, 2.83
265.5(6) 3.27 +5  Asxxvi  2s®2p* 3p, -1lp, 2.4
278.8(4) 5.24 +5  As xvIT 252 2p3  2pg ., - Zpy,, 264
Q 285.0(7) 1.07 43 asxxvi 252 2p* b, -ls; 2.4
286.1(5) 6.10 +4  As XXVII 252 2p° %Sy, - 2Dg,, 2.64
294.8(6) 6.77 +4  AS XXX 2s 2p P, -l 3.20
296.78(18) 3.41 45 As XXIX 2s22p 2Py, - %Py, 2.99
319.0(9) 3.05 +5  As xxvIIT 252 2p2 3p, - lp, 2.83
330.58(22) 4.95 +5  As XXV 2s2 2p° P3/g - 291/2 2.34
353.5(5) 2.82+5 AsXxx 2s2p °p, -3, 3.20
354.9(1.1) 4.07 +5  As xxvi  2s2 2p* 3p, - %p;  2.49
379.6(8) 3.56 +5  As XXVII 2s2 2p3 433/2 - 203/2 2.64
388.9(1.3) 2.47 +5  As xxviir 2s? 2p2  3p; -3, 2.3
415.0¢1.0) 7.80 +4  As XXVII 22 2p3 Pg - 2p3,2 2.84
490.6(1.4) 1.32 +4  As xxvir 2s% 2p°  Zpy,, - 2py,, 2.64
510.0(1.5) 4.26 +3  As XXII  3s 3p %, -1p, 0.9
556.9(1.3) 2.38 +3  As XXII  3s 3p %, -1 0.9
Q 582.2(2.9) 2.81 +1  As XxvIII 2s2 2p2 b, - ls; 2.83
634.8(1.8) 3.1143  asxix 352 3p® sy, - %py,, 0.76
688. (4) 3.0 +4  As xxvi 252 2p* 3p; - %, 2.49
689.0(2.1) 1.75 +4  As XX 3s23p2 %p; -5,  o0.81
771.6(2.4) 1.54 +3  As XXII 3s 3p %, -1p, 0.9
828.(3) 4.26 +3  As X1x  3s2 3p® Y55, - %P, 0.76
881.(3) 2.00 +4  As xviIr 3s?3p* 3p; - 1s; o7
1025, (4) 7.06 43 As X1x  3s? 3p®  Zpg,, - 2Py, 0.76
1055.(9) 2.17 43 asxxvi  2s®2p* 3p; - lp, 2.49
1162.(8) 3.96 +3  As XxvII 2s2 2p° Zpy,, - pg,, 2.84
1185.3(2) 1199.(5) 2.34 43 As XX 3s23p2 %, - lp, 0.81 RPSKR
1219. (8) 2.49 +3  As XvIII 3s23p* 3p, -1lp, o7
Q 1238.(6) 4.04 +1  aAs xviir 3s? 3p* 1o, -1s; o071
1246. (8) 2.18 +2¢  As XIx  3s? 3p® sy, - %5, 0.76
1292.4(2) 1294 (8) 1.77 43 as x1x  3s2 3p® 25, - Zpy,, 0.76 RESKR
1400.(17) 2.68 +3  As XxvIII 2s? 2p2 3p, - 3p, 2.83
1507. (10) 4.85 +3  As XXX  2s 2p OBy - °p;  3.20
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Table 30. Arsenic: wavelengths and transition probabilities - Continued

Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
1573.2(5) 1573.2(1.0) 2.30 3 As XXI  3s% 3p 2Py, - %Py, 0.85 RKSRR
T 1600.3(2) 1606. (10) 2.03+3 Asxx  3s23p?2 %, -1lp, o0.81 RESKR
Q 1619.(11) 1.49 +1  As XX 3s2 3p2 lp, -1s; o.a
1642.(10) 6.39 +2  as x1x  3sZ 3p® Zpy,, - %Py, 0.76
1660.4(2) 1668, (10) 1.93 +3 As XIX 3s? ap? L‘s3/2 - 7-133/2 0.76  RPSKR
1777.2(3) 1779.8(1.0) 3.18 43 As XVII  3s% 3p> Zpy,, - 2Py, 0.67 RPSKR
2000.7(2.8) 1.63 +3  As XXIT  3s 3p %, -3, 0.90
2032.8(3) 2030. (14) 2.34 +3  As xviIr 3s? 3p* %p, - 3P, 0.71 RPSKR
2438.0(3) 2440. (16) 12043 asxx  3s?23p?2 S3p; -3, 0.81 RESKR
2724, (20) 3.15 +2  As XIXx  3s% 3p® %Py, - 2py,, 0.76
3051.(20) 6.07 +1  As xvIII 3s? 3p* 3, -1Ip, 0.71
4730.(50) 8.91 +1  As XX as2 3p2  %p; -3p, 0.81
4920. (60) 6.56 +1  As Xx1x 352 3p® Zpy,, - %p5,, 0.76
6055.(70) 7.84 +1  As XXIT  3s 3p % -3, 0.90
7890. (100) 2.63 +1  As xvIIr 3s23p® 3p; -3 o7m1
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Table 31. Selenium: wavelengths and transition probabilities
Wavelength ) A (s_l) Spectrum Config. Classification I1.E. Ref.
Observed Calculated (keV) (obs. A)
125.75(11) 1.02 +5  Se XXVIIT 2s? 2p° “S3,, - 2Py, 2.83
134.29(14) 6.41 +5  Se XXXI  2s 2p %, -, 3.42
148.67(17) 3.26 +5  Se XXXI  2s 2p %, -lp, 342
164.08(27) 2.37 +6  Se xx1x 2s22p2 %p; - 1ls;  3.03
194.75(27) 7.71 +5  Se XXVIII 2s” 2p° S35 - %Py, 2.83
201.31(29) 1.46 +6  Se XXVIIT 2s% 2p° Zpy,, - %Py, 2.83
204.0(4) 2.88 +6  Se XxvIT 2s2 2p* 3p, - s, 2.68
- 231.8(5) 5.10 +5  se xx1x 252 292 3p; - lp, 3.03
237.4(8) 4.76 +5  se xxvir 2s®2p* %p, - lp, 2.68
247.0(4) 7.72 +5  Se XXVIII 2s2 2pd 2135/2 - 2py,, 2.83
Q. 254.2(8) 1.65 +3  se xxvir 2s® 2p* lp, -ls; 2.68
256.2(5) 9.50 +4  se XxvIIT 252 2p® sy, - %5, 2.83
260.50(14) 5,04 +5  sexxx 25220 %py,, - %Py, 3.20
280.4(8) 4.51 +5  se xx1x 2s? 2p% %, - lp, 3.03
288.0(6) 8.13 +4  Se XXXT 2s 2p %, -lp, 3.2
289.1(3) 289.16(17) 7.38 +5  Se xxvi 2s% 2p° Zpy, - %p,, 2.52 H
307.3(5) 4.25 +5  Se XXXI 2s 2p  °p; - %P,  3.42
308.3(9) 3.37 +5  se xxvir 2s% 2p* 3, -3, 2.8
334.7(1.1) 3.83 +5  se xx1x 2s% 2p2 3p; -3, 3.03
335.0(8) 5.40 +5  Se XXVIII 2s2 2p3 453/2 - 25,, 2.83
354.9(9) 1.21 +5  Se XXVIII 252 2p3 2ryp - %r3;p 2.00
465.2(1.5) 1.2 +4  Se Xxv1II 2s% 29 Zpy,, - Zpy,, 2.83
474.8(1.3) 6.20 +3  Se XXIII 3s 3p %, -1, 1.00
520.6(1.1) 3.40 +3  Se XXIII 3s 3p %, -1k, 1.00
557.(3) 5.60 +4  se xxviI 2s% 2p* Sy - %,  2.68
Q 562.(3) 2.88 +1  se'xxix 2s22p2 lp, -ls; 3.03
569.2(5) 572.0(1.6) 3.77 43 sexx  3s®3p® sy, -2, 08 H
639.6(3) 634.5(2.0) 2.49 +4  Se XXI 3s2 3p2 3p; -1s; 0.88 DHSC
747.7(2.2) 1.99 +3  Se XXIII 3s 3p %, -1p, 1.00
766.6(2) 767.(3) 6.36 +3  Se XX 3s® 3p® sy, - %Py, 0.83  DHST
810.3(3) 811.(3) 2.80 +4  sexx 3s23pt 3p; - lsy  0.79° H
908.8(2) 908. (4) 1.10 +4  Se XX 3s? 3p® 2Dy, - 2p;,, 0.83  DHST
1032. (11) 2.44 43  sexxvir 2s22p® 3, -1lp, 2.88
1070.(86) 3.65+3 sexxr 3sZ23p? S%p; -1lp, 0.8
1088.(8) 4.68 +3  Se XXVIII 2s% 2p° 2Dy, - “Dg,, 2.83
1090. (6) 3.77 43  sexix 3s23p* 3p, -1lp, 0.79
Q 1117.(6) 5.56 +1  se Xx1Ix  3s?2 3p* lp, - ls; 0.70°
1137.(6) 3.88 +2¢  sexx  3s23p’ sy, - g, 0.83
1151.(86) 2.62 43  Se XX as2 3p3 295,2 - 2py,, 0.83
1335.(18) 2.97 +3  Se xx1x 262 292 3p, - 3p, 3.03
1357.9(1.0) 3.58 43  sexx1r 3s23p 2p),, - %p;,, 0.93
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Table 31. Selenium: wavelengths and transition probabilities - Continued

Wavelength A s Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. XA)
1388.(10) 6.14 +3  Se XXXI  2s 2p % - %, 3.2
1416.(8) 3.13+3 sexxt 3s23p?2 3%, -1lp, 0.8
1524.(9) 7.51 +2  Se XX 3s2 3p> 2py,, - %py,, 0.83
1527.8(3) 1527.8(1.0) 5.03 +3  Se xvir1 3s? 3p® 2py,, - ?Py;, 0.74  DHSC
1545.9(2)  1545.(9) 3.01 +3  Se XX 3s2 3p®  s3;, - %Dz, 0.83  DHST
Q 1558. (10) 1.49 +1  sexxI  3s®23p? lp, -1ls; 0.88
1714.1(3) 1714.1(4) 2.58 +3  Se XXIII 3s 3p %, -3, 1.00 DHSC
1727.7(3) 1726.(12) 3.76 +3  se x1x  3s2 3p® 3p, -3, 0.79 DHSC
2042.0(3) 2043.(15) 1.85 +3 sexxt 3s®3p® 3p, -3, 0.88 DHSC
2246.(15) 5.48 +2  Se XX 3s2 3p® 2P ,, - %Py, 0.83
T 2935.8(3) 2058. (20) 7.31 +1  Se xIx  3s23p* 3p, - lp, 0.79  DpuSsC
4276.0(3) 4305, (40) 9.47 +1  Se XX 3s2 3p3 203/2 - 21)5/2 0.83  DHSC
4396.5(3)2 4383, (50) 1.07 +2  Se XxXI  3s%3p? %p; -3, 0.88 DHSC
5397.(60) 1.10 +2  Se XXIII 3s 3p g -3%; 1.00
T 5645.0(3)2 5620. (80) 7.22 #1  sexix 3s23p* 3py -3, 0.79 pHSC

8plternate wavelength for these transitions were given by reference BGBR. They are 4424.1(2)

and 5593.9(6) A for Se XXI and Se XIX, respectively.
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Table 32. Bromine: wavelengths and transition probabilities
Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)

112.07(11) 9.08 +4  Br XXIX 2s% 2p° sy, - %y, 3.03
124.10(12) 9.02 +5  Br XXXIT 2s 2p 5P, - 1P,  3.64
137.37(15) 4.51 +5  Br XXXII 2s 2p %, -1p, 3.4
149.90(22) 3.24 +6  Brxxx 2s22p2 %, - 1s; 324
177.03(27) 1.09 +6  Br XXIX 2s% 2p°  “sy,, - %P, 3.03
180.71(28) 2.07 +6  Br xxix 2s% 2p®  Zpy,, - 2Py, 3.03
184.9(3) 4.0z +6  Br xxvIII 2s% 2p* 3, - 1s, 2.7
207.1¢4) 7.42 +5  Brxxx 2s®2p%2 3¢, -lp, 3.24
212.4(4) 6.87 +5  Br xxvIII 2s% 2p* 3, - lp, 2.7
210.3(4) 4.50 +5  Br XXIX 252 2p3 2D5,2 - ZP;,/Z 3.03

Q 226.4(5) 2.56 +3  Br xxvirr 2s? 2p* lp, -1s; 2.7
229.2(4) 1.46 +5  Br XXIX 2s% 2p° 45y, - %D, 3.03
229.55(13) 7.37 45 Br XXXI  2s2 2p 2P1/2 - 2P3/2 3.41
247.2(6) 6.59 +5 Brxxx 2s®22p® %, -lp, 3.24
253.98(16) 1.08 +6  Br xxviI 2s? 2p°  Zpy,, - 2Py, 2.70
268.2(4) 6.32 +5  Br XXXII 2s 2p %, -3p, 3.6
269.1(7) 9.10 +5  Br XxvIIT 2s2 2p* 3p, -3,  2.87
281.5(6) 9.66 +4  Br XXXII 2s 2p %, -1lp, 3.84
289.6(8) s.85+5 Brxxx 252 2p%2 dpy -3 3.2
295.0(7) 8.10 +5  Br XXIX 2s2 2p3 “S3/5 - 2D3/2 3.03
305.4(8) 1.88 +5  Br XX1ix 2s%2p° 2p;,, - %py, 3.03
442.2(1.4) 8.93 +3  Br XXIV 3s 3p % -lp, 1.10
442.6(1.7) 1.29 +4  Br xx1x 2s% 2p® Zpy, - Zp . 3.03
458.3(2.1) 9.72 +4  Br XXVIII 2s2 2p* 3p; - 3p,  2.87
486.6(1.2) 4.81 +3  Br XXIV 3s 3p  °P; - P} 1.10
514.4(1.5) 4.44 +3  Br XXI  3s% 3p° sy, - 2py,, 091

Q 542.7(2.9) 2,94 41 Brxxx 2s22p2 lp, - 15, 3.2¢
584.1(1.9) 3.51+ Brxxir 3s23p? Sp; - 1s; 0.6
709.5(2.8) 9.37 +3  Br xxI  3s2 3p® sy, - %p,, 0.01
725.9(2.7) 2.52+3  Br XXIV 3s3p %P, - lp; 1.10
745.(3) 4.14 +4  Br XX 3s2 3p* 3p, - 1s; 0.86
808. (4) 1.68 +4 Br XXI 352 2p3 ZD3/2 - 223/2 0.91
956. (5) 5.58 43 Br xx1T  3s23p2 3, -lp, 0.96
975.(5) s.64+3  Brxx 3s23p* 3, -1lp, o0.86

Q 1006.(5) 7.80 +1  Br XX 3s? 3p* b, - s, 0.86
1010.(10) 2.73 +3  Br XxXvIIT 2s2 2p* %p, - lp, 2.87
1024.(6) 3.84 +3  Brxxr  3s23p’  Zpg,, - %py,, 0.01
1028.(9) 5.41 43 Br xxIx 2s% 2p°  2py,, - Zpg,, 3.03
1034 . (6) 6.60 +2  Br XXI  3s2 3p3 S3/2 - 205/2 0.91
1178.1(1.0) 5.48 +3  Br XXIII 3s2 3p Pyyp - Py 1.01
1248.(8) 4.76 +3 Br xx11  3s?3p? %, -1lp, 0.9
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Yably Uy, bBromine: wavelengths and transition probabilities - Continued

Wavelength A (™ h Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
1279. (16) 3.27 +3  Brxxx 2s®2p2 %, - %, 3.24
1266.(9) 7.65 43 Dr XXXII 2s 2p 3pg - 3p; 3.64
1319.1(1.0) 7.82 +#3  Br XIX  3s® 3p® %Py, - 2P, 0.81
1416.(10) 4.66 +3  Br XxI  3s% 3p> sy, - by, o0.01
1422.(10) 8.50 +2  Br XXI  3s% 3p° Zpy,, - %Py, 0.91
1476.(3) 4.01 43 Br XXIV 3s 3p %, -3%, 1.10
1476. (10) 5.93 +3  Br XX 3s2 3p* 3, -3p; 0.8
Q 1502.(12) 1.49 +1  Br xxII  3s?23p?2 lp, -ls; 0.9
1723.(15) 3.04 +3  Br ¥XII 3s?3p? 3p; - 3p;  0.96
1871.(15) 9.27 +2  Br XX1  3s2 3p° %Py, - %py,, 0.91
2871.(30) 8.68 +1  Br XX 3s23p 3, -1Ip, 0.8
3825, (40) 1.30 +2  Br XXI  3s2 3p° 203/2 - 2Ds/2 0.91
4087.(40) 1.26 +2 Br XXII  3s2 3p SR 2 0.96
4130. (50) 1.7¢ +2  Brxx  3s?3p* 3y, -3, 0.8
4844 (60) 1.51 +2  Br XXIV  3s 3p %, -3 1.0
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Table 33. Krypton: wavelengths and transition probabilities

Wavelength A (s—l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. A)
99.99(10) 9.37 +4  Krxx 252 2p° sy, - %Py, 3.23
114.65(11) 1.13 +6  Kr XXXIII 2s 2p 5Py - 1P,  3.87
126.80(13) 6.24 +5  Kr XXXIII 2s 2p ¢, -1lp,  3.87
137.00(19) 4.42 +6  Krxxx1 2s? 2p2 dp, - 15, 3.48
160.82(26) 1.52 +6  Kr xxx 282 2p° sy, - %Py, 3.23
162.61(26) 2.93+6 ke xxx 252 2p% Zpy,, - Zpy,, 3.23
167.60(28) 5.59 +6  Kr xx1x 2s® 2p* dp, - lsg 307
185.4(3) 1.07 +6  Kr xxxI  2s? 2p%2  3p, - inz 3.46
190.4(4) 9.82 +5  Xr xx1x 2s% 2p* %, -1lp, 3.07
195.1(4) 6.40 +5  Xr Xxx 252 2p° Zpg,, - %Py, 3.23
Q 201.8(4) 3.87 +3  Xrxx1x 2s? 2p* b, -1s; 3.07
203.01(12) 1.06 +6  Kr XXIT 252 2p 2Py, - 2Py, 3.63
205.1(4) 2.19 45 Krxxx 252 2p® 455, - %D, 3.23
218.4(5) 9.54 +5  Krxxr 2s?22p2 dp, - lp, 3.46
223.95(15) 1.59 +6  Kr XXVIII 2s% 2p° 2Py, - 2Py, 2.90
235.1(4) 0.20 45  Kr XXNIII 2¢ 2p 3s, - 3p, 3.87
235.9(6) 1.34 +6  kr xx1x 2s2 2p* 3p, -3,  3.07
252.0(6) 8.78 +5  Kr xxx1 2s2 2p? 3py - 3p;  3.45
259.7(7) 1.21+6  Kr xxx  2s% 2p® sy, - %0y, 3.23
264.4(7) 2.86 +5 Krxxx 252 2p°  2py,, - 2Py, 3.23
275.3(6) 1.14 +5  Kr XXXIII 2s 2p %, -lp, 387
381.8(1.4) 1.83 +5  Kr xxIx ~2s? 2p* 3p, -3,  3.07
411.8(1.2) 1.27 +4  Kr XXV 3s 3p %pp - lp; 122
422.5(1.8) 1.25 + ke xx 252 298 Zpy, - 2P, 3.23
454.5(1.1) 6.75+3  Kr XXV 3s 3p ey -lp, 122
462. (5) 5.04 +3  Kr XXIT  3s? 3p° ‘S5, - %Py, 0.99
Q 524.8(2.7) 3.02+1  Krxxx1  2s22p2 b, - ls; 3.46
538.(5) 4.88 +4  Krxx1irr 3s? 3p?2  3p; - 1s; 1005
654. (5) 1.37 +4  KrXX11 3s% 3p® 4S5, - 2By, 0.99
683.3(2.9) 5.87 +4  Kr XXI  3s®3p* %, - 15; o0.904
705.7(2.5) 3.16 +3  Kr XXV 3s 3p %, -1l 1.22
721.(3) 2.52 +4  Kr xx11  3s% 3p®  Zpy,, - %p,,, o0.99
853.8(1.0) 854.(5) 8.43 +3  Kr xx111 3s2 3p2 3p; - lp, 1.05 RESKR
868.4(2) 872.(5) 8.35+3 KkrxxI  3s?23p® %p, - lp, 0.04 RESKR
Q 905 (5) 1.11 42 Kr XXI 3s2 3p4  1p, - Ig, 0.94
912.0(3) 912.(5) 5.50 +3  Xr XXII 3s? 3p° Zpg, - 2Py, 0.99 RPSKR
936. (5) 11143 Xr XXIT  3s? 3p° %Sy, - %Ds5;, 0.99
977.(9) 6.14 43 Kr XX 252 2p° 20y, - D5, 3.23
989. (10) 3.04 +4  Krxx1x 2s? 2p* 3p, -lp, 3.07
1027.0(1.0) 8.27 +3  Kr XXIV  3s2 3p 2P1/2 - 293,2 1.10
1099.(7) 7.17 +3  Kr xx111 3s? 3p2 3p, - lp, 1.05
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Pairie 00 Laoypiin waselungthn and transition probebilities - Continued
VWavelength A (s'l) Spectrum Config. Classification 1.E. Ref.
Ul ved Calculated (keV) (obs. A)
Viaz, ) 1144.7(1.0) 1.20 44 Krxx  3s23p> 2py, - %p;,, 0.89 RPSKR
1197.(9) 9.39 +3  Kr XKXIII 2s 2p By, - OB,  3.87
1228. (15) 3.57+3  Kkrxxxr 2s? 2p2 %p; -3, 3.6
1268.7(2) 1269. (9) 9.19+3 KrxxI  3s23p* 3p, -3,  o0.94 RESKR
1277.1(1.0) 1277.0(2.3) 6.16 +3  Kr XXV 3s 3p 9, - %P,  1.22 RPSKR
1286.(9) 7.16 +3  Kr XXII  3s% 3p®  “s5,, - %py,, 0.99
1333.(9) 9.30 +2  Kr XXII 3s% 3p> Zpy, - 2p;,, 0.99
Q 1450.(12) 1.48 +1  Kr XXIII 3s2 3p®? 1p, - 1s,  1.05
1461.8(2) 1462. (10) 4.91 43 Kr XxIIT 3s% 3p2  3p; - %,  1.05 RPSKR
1572. (10) 1.53 +3  Xr xx11 3s2 3p®  2Zpy,, - %Py, 0.99
2788.(25) 1.02 +2  xrxx1  3sZ23pt 3p, - lp,  0.04
3134.(30) 3.81 +2  Xr XXI  3s23p® 3p; -3, 0.9
3446.(30) 1.72 42 xr @11 3s? 3p®  Zpy, - Zpg,, 0.99
3840.9(3) 3832. (40) 1.46 +2  Kr xx111 3s% 3p2  3p; - %, 1.05 RPSKR
4376. (50) 2.06 2  Kr XXV 3s3p  °p; -3, 1.22
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Table 34. Rubidium: wavelengths and transition probabilities

Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)

198.18(16) 2.29 +6  Ro xX1x 2s% 2p° %Py, - 2Py, 3.10
383.4(1.0) 1.80 +4 Rb XXVI 3s 3p  °P; - lp;  1.30
416.2(1.2) 5.51+3  Rb XXIIT 3s% 3p® ‘55, - 2p5,, 1.07
424.3(9) 9.3 +3 Rb XXVI 3s3p %P, - lp;  1.30
494.6(1.7) 6.76 +4  Rb XxIv 3s? 3p?2 3p, - ls; 1.13
603.6(2.5) 1.83 +4  Rb XXIII 3s% 3p3 ‘55, - 2Py, 1.07
625.4(2.6) 8.27 +4 Rb Xx1T 3s% 3p* 3p, - ls; 1.02
648.2(2.8) 3.67 +4  Rb xxIII 3s% 3p° 2y, - 2p,, 1.07
687.0(2.4) 3.91+3 RbXXVI 3s3p ¢, -p 1.30
764. (4) 1.25 +4  moxxiv  3s2 32 3p, - lp, 113
781. (4) 1.22 +4 Rb XXII  3s2 3p* 3, -1p, 1.02

Q 813.(5) 1.60 +2  Roxxi1  3s? 3p® lp, - 1s; 1.02
817.(5) 7.95 43 Rb XXIII 3s® 3p°  2Dg,, - %Py, 1.07
849.(5) 1.80 +3  Rb Xx1I1 3s2 3p°  Ys5,, - 25, 1.07
899.2(9) 123+ Roxxv  3s23p  2p, - 2P, 1.0
969. () 1.07 +4  RbXxrv  3s2 3p2 3p, - lp, 1.13
998.1(9) 1.80 +4 Ro X1 3s23p® 2py, - 2p,,, 0.97
1088. (7) 1.40 +4  Rbxx1r  3s23p® %, -3, 102
1108.4(1.7) 9.3243 RbXXVI 3s3p 3¢, -3, 1.30
1161.(7) 1.08 +4  Rb XXIIT 3s% 3p® “s5,, - 20y, 1.07
1250. (8) 7.75+3  Rb xx1v  3s%2 3p2 3p;, - %, 1.3
1257.(8) 9.83 +2  Rb XxIII 3s% 3p® %y, - 2Py, 1.07
1341.(8) 2.42 43 Rb XXIII 3s2 3p® Zp,,, - 2p;,, 1.07

Q 1403.(10) 1.48+1 R Xxrv 3s?3p2 I, -1s; 113
2442.(20) 7.71 42 R xx1r 3s? 3p* Spy -3, 1.02
2710.(25) 1.18 42  Roxxiz 3s?3p* 3%k -1p, 102
3152. (30) 2.17 42 Rb XXIIT 3s% 3p®  Zpy,, - Zpg,, 1.07
3611. (40) 1.67 +2  Rb xxIv 3s23p2 3p; -3, 1.13
3975.(40) 2.70 +2  Rb XXVI  3s 3p %, -3, 1.30
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Table 3

V. KAUFMAN AND J. SUGAR

5. Strontium:

wavelengths and transition probabilities

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)

175.99(15) 3.27 +6  srxxx 28?2 2p° %Py, - Py, 3.31
356.9(9) 2.52 +4  Sr XXVII 3s 3p 3, p,  1.40
371.9(1.0) 6.00 +3  srxxiv  3s2 3p® sy, - Zpy,, 1.16
395.8(8) 1.30 44  Sr XXVII 3s 3p 3p, p, 1.40
455.0(1.5) 0.30 +4  srxxv  3s? 3p2  Ip, sy 1.22
552.8(2.3) 2.81 +4  SrXXIV  3s2 3p° sy, - 2Py, 1.18
571.8(2.4) 1.16 +5  sr xxIII 3sZ 3p* 3p, sq 1.10
580.9(2.4) 5.39 +4  SrxX1v 3s? 3p° 2y, - %Py, 1.16
669.7(2.3) 4.77 43 Sr XXVII 3s 3p 3p, ', 1.40
684.(3) 1.84 +4  srxxv  3s23p? %, -lp, 1.22
700.(3) 1.78 +4 sr Xx1I1 3s2 3p* 3p, p, 1.10
726.(4) 1.15 +  sr v 3s2 3p3  2pg,, - %Ry, 1.16

Q 730.(4) 2.32 +2  srxxirr 3s2 3p*  lp, - ls; 110
762. (4) 29143 srxxrv 3s? 3p® sy, - D5, 1.16
790.5(8) 1.81 +4  Sr XXvI  3s2 3p 2P1/2 2P3/2 1.28
855.(5) 1.57 +4  srxxv  3s? 3p2  3p, o, 1.22
874.1(8) 2.69 +4  srxXIT  3s2 3p° 2Py, - 2Py, 1.05
954.(6) 2.11 +4 Sz XXIII 3s% 3p* 3p, %, 110
967.5(1.3) 1.39 +4  Sr XXVII 3s 3p 3p, 3p,  1.40
1034.(7) 1.86 +4  SrXX1v  3s? 3p® Y5y, - %Dy, 1.16
1074.(7) 1.21 +4  srxxv  3s2 3p2  3p %, 1.22
1137.(8) 3.90 43 srxxwv 3s?3p®  Zpy,, - %Ry, 1.16
1188. (8) 10243  scxxv 3s? 3p° %y, - %Ry, 1.16

Q 1359.(10) 1.47 +1 sr xxv  8s2 3p2 Ip, lsg 1.22
1945. (15) 1.47 +3  srxxIr1 3s? 3p* 3p; - %k 1.10
2636. (25) 1.36 +2  sr XXIII 3s? 3p* 3p; b, 1.10
2898.(30) 2.68 +2  Sr XXIV  3s% 3p° Zpy., - 2D, 1.16
3418, (40) 1.89 42 srxxv  3s23p? 3p %, 1.22
3630. (30) 3.52 +2  Sr XXVII 3s 3p %, 3¢,  1.40
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Table 36. Yttrium: wavelengths and transition probabilities

Wavelength A (s_l) Spectrum Config. Classification I1.E. Ref.
Observed Calculated (keV) (obs. A)
156.78(12) 4.63 +6 Y X1 252 2p° 2Py, - %Py, 3.52
331.9(8) 3.52 +4 Y XXVIII 3s 3p 3 -1 1.50
333.6(9) 6.31 +3 Y XXV 3s2 3p° 453/2 - 2P3/2 1.24
368.6(7) 1.79 +4 Y XXVIII 3s 3p %, -lpy  1.50
418.6(1.4) 1.26 +5  yxxvi 3s?3p2 3p; - 1sy  1.32
506.7(2.1) 3.96 +6 Yxxv  3s23p® sy, - %Py, 1.24
522.4(2.2) 1.60 +5  yxxv  3s2 3p* dp, - 1sy  1.18
523.7(2.2) 162+ yxxv  3s23p% Zpy, - 2py, 1.24
614.(3) 8.92+3 yxxvi 3s23p?2 3, -1lp, 1.32
629.(3) z.55 +4 yxxiv  as2ap* %k, -lp, 1.18
650.(3) 4.03 +4 Y XXV 3s2 3p®  Zpg,, - %Ry, 1.2
653.6(2.2) 3.68 +4 Y XXVIII 3s 3p %, -lp, 1.50
Q 656.(4) 3.40 42 vxxiv  3s23p® lp, -ls; 1.1
686.(5) 9.24+3 vxv  3s23p’ sy, - %5, 1.26
698.3(2) 697.9(7) 2.60 +4 yxxvit 3s?23p 2p,,, - %Py, 1.37 RPSKR
756.(5) 2.26 + yxxvi 3s23p?2 3p, -1p, 1.32
769.1(4) 768.8(7) 9.67 +3 Yy xxrrr  3s2 3p> 2y, - 2Py, 1.12  RESKR
833.1(2) 833.(5) 2.07 +4 yxxv  3s?23p* 3p, -3, 118 RESR
845.6(1.0) 1.64 +4 Y XXVIII 3s 3p %, -3, 1.50
914.7(1.0) 919. (6) 1.15 +4 Y XXV 3s2 3p7  4sy,, - %y, 1.24 RPSKR
927.7(3) 929. (6) 1.80 +4 Y XXVI 3s2 sp? S 21 1.32 RPSKR
977.(7) 58743 yxxv  3s23p® 2y, - %Ry, 1.24
1129, (8) 2.70 v yxxv  3s23p®  Zpy,, - Zpy,, 1.24
Q 1317.(10) 6.95+2 yxxvi 3s23p®2 lp, -1s; 1.32
1572.9(1.0) 1576.(12) 1.92+3 yxxiv  3s?23p® 3p; -3, 1.8 RPSKR
2565. (30) 3.52+1  yxxiv  3s23p* %p, -1lp, 1.18
2717.8(3) 2700.(30) 7.87 +0 Y XXV 3s2 3p3 203/2 - %p5,, 1.24 RPSKR
3254.,8(1.0) 3250. (40) 2,40 42 vyxxvr 3s? 3p2  3p, -3, 1.32 RPSKR
3330.(30) 4.52 +2 Y XXVIII 3s 3p 3pp -3, 1.5
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Table 37. Zirconium: wavelengths and transition probabilities

Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. X)
140.08¢10) 6.48 +6  Zr XXIT 252 2p° 2Py, - 2Py, 3.74
299.4(8) 6.58 +3  zr XxvI 3s? 3p® sy, - 2y, 1.32
308.6(7) 4.88 +4  Zr XXIX 3s 3p % -,  1.60
343.1(6) 2.45 +4  Zr XXIX 3s3p P, - P,  1.60
385.2(1.3) 1.72 +5  Zr XXvII 3s% 3p? °p; - lsg 1.4
463.2(2) 463.9(1.9) 5.54 +4  zr xxvi  3s? 3p® sy, - %Py, 1.32  DHST
474.1(2) 473.2¢2.0) 1.09 +5  Zr XXVI  3s2 3p3 21)3,2 - 2P3/2 1.32  DHST
T 477.1(5) 477.0(2.0) 2.2045  zexxv 3sZ3pt 3, - lsg 1.2 H
551.5(3) 551.1(2.6) 3.83 +4 zrxxvir 3s?3p? %, -lp, 141  DH
564 G(3) 565.4(2.7) 3,63 +4 ze xxv 3s2 3p4  3p, - Ip, i.26 DHSC
582.3(2) 582.(3) 2.28 +4  zrxxvi  3s® 3p® Zpg, - %y, 1.32  DHST
Q 590.(3) 5.00 42 zrxxv  3s?2 3p* Ip, -ls; 1.26
616.0(2) 616.(3) 6.97 +3  zr xxvI 3s? 3p° sy, - %p5,, 1.32  DHST
618.5(3) 618.5(7) 3.78 +4  Zr XXVIII 3s2 3p  2py,, - %p;,, 1.47  DHSC
638.5(2.0) 6.88 +3  Zr XXIX 3s3p 9P, - lp;  1.60
670.8(3) 870. (4) 3.31 +4  zr XXviI 3s?3p? 3p, - lp, < 1.41 DH
679.1(3) 679.5(7) 5.73 +4  zr Xx1v  3s% 3p® 2py,, - %Py, 1.20  DHSC
731.8(2) 731.(5) 4.58 +4 zrxxv  3s23p* 3p, -3, 1.26 DHSC
741.5(3) 741.5(4) 3.04 +4  2Zr XXIX 3s 3p %, -3, 1.80 DHSC
807.1(3) 807.(5) 2.77 +4  zrxxvir 3s23p2 3p, -3, 1.41  DHSC
812.1(2) 815.(5) 3.73 +4 Zr XXVI  3s2 3p° 453/2 - 203/2 1.32  DHET
846.2(2) 844.(5) 9.25+3  zr Xxvi 3s? 3p® Zp;, - %Py, 1.32 . DHST
1077.(8) 1.02 43  zrxxvi  3s% 3p® 2y, - %p),, 1.32
Q 1279.(10) 1.47 41 zrxxvir 3s?2 3p2 lp, -5 1.4
1296. (10) 4.59 +3  zrxxv  3s23p* 3p; -3, 1.26
T 2476. 2497.(30) 1.76 +2  zrxxv  3s? 3p* 3p; - lp, 1.26 DHSC
2548.8(2) 2529.(30) 3.80 +2  zr xxvI 3s?3p® %py,, - %5, 1.32  DHST
3067.(30) 5,73 +2  Zr XXIX 3s 3p % - 3P, 1.80
3101.1(3) 3094. (40) 2.37 +2  zexxvir 3s?23p? 3p; -3, 141 H
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Table 38. Niobium: wavelengths and transition probabilities
Wavelength a(s™h Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (obs. A)
125.54(8) 0.00 +6  Nb XXXIII 252 2p° 'ZPS/Z - 2P1/2 3.96
268.9(7) 6.66 +3  Nb XxVII 3s% 3p% Y54, - 2Py, 1.41
286.8(6) 6.70 +4  Nb XXX  3s 3p %, -1, 170
319.0(5) 3.33 +4 Nb XXX  3s 3p %, -1lp, 170
354.(5) 2.32 +5  Nb XXVIII 3s2 3p2 3p; -1y  1.50
424.4(1.6) 7.69 +4  Nb XxVII 3s2 3p°  %Sg3,, - %Py, 1.41
428.7(1.7) 1.51 +5  Nb XxvII 3s2 3p® Zpy,, - 2y, 1.41
435.5(1.8) 3.03 43  Nbxxvi 3s? 3p* 3p; - ls; 1.3
495.8(2.3) 5.43 +4  Nb xxvIII 3s2 3p2 %, -lp, 1.0
509.0(2.4) 5.13 46 W xxvi  3s2 3p* 3p, -lp, 1.34
522.5(2.5) 3.21 +4  Nb XvIT 3s2 3p3  ZDg,, - 2By, 1.41
Q 530.(3) 7.37 42 M xxvI  3s2 3p* lp, -1s; 1.34
550.5(6) 5.38 +4 M wxrx  3s23p  %p ., - 2p,., 156
554.2(2.7) 1.05 +4  Nb XxVII 3s? 3p3 sy, - ZDg5p 1.41
596.(3) 4.70 +4  Nb x¥vIII 3s2 3p2 3p, - lp, 1.50
601.6(6) 8.23 +4  No XXV 352 3p° 2py,, - %py,p 1.28
623.6(2.0) 8.15+3 Nb XXX  3s 3p P, -1 1.70
844, (4) 6.64 +4 Nb xxvi 3s2 3p® 3p, -3, 1.3
653.1(6) 4.42 +4  Nb XXX  3s 3p %, -9, 1.70
705.(5) 4.11 +4  Nb XxvIII 3s2 3p2 3p, -3, 1.50
722.(5) 5.50 +4  Nb XxvII 3sZ 3p3 455, - %Dg,, 1.41
734.(5) 1.39 +4 Wb xxvir 3s? 3p®  Zpy, - 2y, 1.41
1030.(8) 1.01 43 No xxviI 3s? 3p3 Zpy , - %Py, 1.41
1080. (8) 7.66 +3 Mo xxvi  3s23p® 3p, -3, 1.34
| Q 1243.(10) 1.47 41 Nb XxvIII 3s% 3p> p, - ls; 1.50
2386. (30) 4.39 +2  Nb xxvII 3s2 3p® Zpy,, - 25, 1.41
2433. (30) 1.99 +2 No xxvi  3s2 3pt  %p; - lp, 1.34
2839.(25) 7.16 42 Nb XXX 3s3p  Jp; - 3P, 1.70
2958. (40) 2.63 +2 Wb XxvIII 3s2 3p2 3p; -3, 1.50
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Cobvion waveivnpthn and Lransition probabilities
EEETIRTE YIS R A (s Spectrum Config. Classification I.E. Ref.
sy Calvulited (keV) (obs. X)
112.80(6) 1.24 47 Mo XXIV 252 2p° 2Py, - 2Py, 4.19
241.8(6) §.85 +3 Mo XXVIII 3s2 3p° %S5, - 2py,, 1.48
266.6(4) 9.14 +4 Mo XXXI 3s 3p %, -1p, 1.80
296.6(4) 4.50 +4 Mo XXXI  3s 3p %, -lpp 1.8
T 325.3(3) 326.2(1.0) 3.10 +5 Mo xx1x 3s? 3p®? 3p, - 1ls, 1.59  DpHSC
387.7(3) 388.2(1.5) 1.05 +5 Mo XXVIII 3s2 3p> sy,, - 2Py, 1.49  DHST
389.9(2) 389.1(1.5) 2.10 +5 Mo xxvIII 3s? 3p° 2Dy, - %Py, 1.48  DHST
297.2(3) 397.8(1.6) 4,13 +5 Mo xxviI 3s2 3p% dp, - Igg 1.43 B
446.9(2) 446.8(2.0) 7.50 +4 Mo XXIx 3s2 3p? %p; - lp, 1.50 H
458.6(2) 459.0(2.1) 7.18 +4 Mo xxviI 3s®3p* 3, - 1Ip, 1.43 pHsC
470.0(2) 469.8(2.2) 4.42 +4 Mo XXVIII 3s2 3p° 205/2 - 2P3/2 1.49  DHST
Q 478.(2) 1.08 +3 Mo xxvir 3s2 3p* lp, - 1s;  1.43
490.1(3) 490.1(5) 7.60 +4 Mo XXX  3s?3p  Zpy,, - %py,, 1.66  DHSC
498.2(2) 498.5(2.5) 1.55 +4 Mo XxVIII 3s% 3p® sy, - ®D5;, 1.49  DHST
530.3(3) 530.3(2.8) 6.68 +4 Mo XXIx 3s23p? p, - 1lp, 1.59 H
534.9(3) 534.9(5) 1.17 45 Mo xxv1 3s2 3p® 2y, - %P;,, 1.37  DHSC
569.8(1) 569.(3) 9.50 +4 Mo xxviI 3s% 3p® Jp, -3p; 1.43 DEHSC
577.5(3) 577.5(4) 6.33 +4 Mo XXXI 3s 3p 9P, - °P,  1.80  DHSC
T 600.8(3) 609.6(1.5) 9.56 +3 Mo XXXI  3s 3p 8¢, -1lp, 1.80 pEsC
518.5(3) 618. (4) 6.03 +4 Mo xXIx 3s®23p? 3p, -3p;  1.58  DHSC
637.1(2) 639. (4) 8.04 +4 Mo XXVITI 3s? 3p> %Sy, - 2Dy,, 1.4  DHST
643.0(5) B42.(4) 2.04 +4 Mo XXVIIIT 352 3p® 2py,, - 2Py, 1.49  DHST
910.(8) 1.24 +4 Mo xxviI 3s® 3p* 3p, -3k, 1.43
989.(8) 9.74 +2 Mo XXVIII 3s2 3p® 2py,, - 2y, 1.49
Q 1209.(14) 1.47 1 Mo xxIx 3s23p® b, -1ls; 1.50
2285.4(1) 2264.(30) 5.01 42 Mo XXVIII 3s2 3p> 2Dy, - D5, 1.49  DHSC
2350.8(3) 2371. (30) 2.23 +2 Mo XxvII 3s2 3p* 3p; - lp, 1.43 H
2640.(25) 8.82 +2 Mo XXXI  3s 3p 3%p, -3%; 1.80
2841.1(2) 2834, (40) 2.91+2 Mo xxIx 3s?23p® 3p; -3, 1.49  DHSC
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Table 40. Wavelengths and transition probabilities ordered by wavelength

387

Wavelength a(s™h Spectrum Config. Classification 1.E.
Observed Calculated (keV) (Obs. X)

99.99(10) 9.37 +4  Kr xxx 252 2p% sy, - %py, 3.23
112.07(11) 9.08 +4  Br XXIX 2s2 2p° 4S5/ - 293/2 3.03
112.80(6) 1.24 47 Mo xxx1v 2s% 2p° Zpy,, - 2Py, 4.19
114.65(11) 1.26 +6  Kr XXXIII 2s 2p 3p - 1py 3.87
124.10(12) 9.02 +5  Br XXXIT 2s 2p %0y - B, 3.64
125.54(8) 9.00 46  Nb XXXITI 252 2p° 2Py, - %py,, 3.96
125.75(11) 1.02 +5  Se XxVIII 252 2p3 sy, - 2p;,, 2.83
126.80(13) 6.24 +5  Kr XXXIII 2s 2p P, - 1py 3.87
134.29(14) 6.41 +5  Se XXXI - 2s 2p %0y - 1Py 3.42
137.00(19) 4.42 +6  Kr xxx1  2s% 2p%2 %p; - ls, 3.46
137.37(15) 4,51 +5  Br XXXII 2s 2p %, - lp 3.84
140.09(10) 6.48 +6  Zr XXXII 2s2 2p° Paz - %y, 3.74
141.18(11) 9.89 +4  As xxvIT 2s% 2p° sy, - %Py, 2.84
145.25(14) 4.52 +5  As XXX  2s 2p % - lpy 3.20
148 £7(17) 324 +5 Se XXXT 2s 2p 3p, - 1p, 3 42
149.90(22) 3.24 +6  Br xxx  2s? 2p2 dp; - ls; 3.24
156.78(12) 4.63 +6 Y xxx1 252 2p°  %py, - 2P,  3.52
157.03(14) 3.16 +5 Ge XXIX 2s2p By - Py 3.00
158.58(12) 8.86 +4  Ge XXVI  2s2 2p3 453/2 - 293/2 2.48
160.74(17) 2.31 +5  As XXX  2s 2p %, -1, 3.20
160.82(26) 1.52 +6  Kr xxx  2s% 2p° sy, - %Py, 3.23
162.61(26) 2.93 46  KrxX 252 2p° %y, - Zpy,, 3.23
164.08(27) 2.37 +6  se xx1x 2s2 2p2 3, - lgg 3.03
167.60(28) 5.59 +6  Kr xx1x 2s% 2p* 3p; - g 3.07
169.66(13) 2.19 +5  Ga XXVIII 2s 2p % - 2.79
173.59(17) 1.4 +5  Ge XXTX 2s 2p 3p, - 1lp, 3.00
175.99(15) 3.27 +6  Sr XXx  2s2 2p° 293/2 - 291/2 3.31
177.03(27) 1.09 46  Br XXIX 2s22p% sy, - %p),, 3.03
178.08(13) 7.58 +4  Gaxxv 252 2p° sy, - Zpy,, 2.28
179.63(27) 1.71 +6  As xxvIIT 2s? 2p2 3p, - 1ls,  2.83
180.71(28) 2.07 +6  Br XXIX 2s2 2p° 2D3/2 - 293/2 3.03
183.18(11) 1.50 +5  Zn XXVII 2s 2p %, - 1p 2.60
184.9(3) 4.02 46 Br XxvIII 2s2 2p* 3p; - s, 2.87
185.4(3) 1.07 +6  Kr XxxI  2s2 2p%2 3p, - 1p, 3.46
187.22(16) 1.15 45  Ga XXVIII 2s 2p %, - 1lp, 2.79
190.4(4) 9.82 +5  Kr XXIX 2s% 2p* 3p, - Ip, 3.07
184.75(27) 7.71 45 Se XxVIII 252 2p% sy, - %Py, 2.83
195.1(4) 6.40 +5  Kr xxx 252 2p° Zpg,, - 2y, 3.23
196.65(27) 1.23 +6  Ge XxvII 2s2 2p2 3p; - Is; 2.64
197.66409) 1.02 45  Cu XXVI  2s 2p °pp - 1py 2.41
198.18(16) 2.29 +6  Rb XX1x 2s% 2p° %Py, - %y, 3.10
199.73(14) 6.31 +4  zn xx1v  2s% 2p® sy, - Zpy,,  2.10
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s_l) Spectrum Config. Classification 1.E. Ref.
Observed Calculated (keV) (Obs. X)
201.31(29) 1.44 +6  Se XAVIIT 252 2p° 2Dy, - 2P3;, 2.83
201.65(14) 8.03 +4  Zn XXVII 2s 2p OBy - 'P;  2.60
Q 201.8¢4) 3.87 +3  Kr xxIx 2s2 2p* lp, - Isg 3.07
203.01(12) 1.06 +6  Kr XXXIT 2s2 2p  2p,,, - 2Py, 3.63
204.0(4) 2.88 +6  Se XXVII 2s2 2p* %p, - ls, 2.68
205.1(4) 2.19 +5  Kr Xxx 252 2p°  “Sy,, - %D5;, 3.23
207.1(4) 7.42 +5  Brxxx 252 2p2 3p; - lp, 3.24
212.4(4) 6.87 +5  Br XXVIII 2s2 2p* 3p, - lp, 2.87
212.81(16) 6.91 +4 NiXXV 2s2p 9By - lp; 2.30
213.99(26) 5.42 45 As XvIT 252 2p% Y5y, - Ry, 2.84
215.25(26) 8.79 +5  Gaxxvl 252 2p2 3p; - lsg 2.45
216.89(11) 5.55 +4  Cu XXVI  2s 2p %, -l 2.41
218.4(5) 9.54 +5  Kr xxxI  2s% 2p2 °p, - Ip, 3.46
219.3(4) 4.50 +5  Br XX1X 252 2p° 2pg,, - 2Py, 3.03
223.66(14) 5.48 +4  Cu XXITI 252 2p  s5,, - 2Py, 1.94
223.95(15) 1.59 +6  Kr XXVIII 2s2 2p° 2py,, - Zpy,p  2.90
224.83(29) 9.95 +5  As xxvir 252 2p% 2y, - Zpy,, 2.64
225.0(4) 2.04 +6  As xxvI 252 2p* 3B, - lgg 2.49
Q 226.4(5) 2.54 +3  Br XXVIII 2s2 2p* lp, - lsg 2.87
229.2(4) 1.48 +5  Br XXIX 2s2 2p° sy, - %D5,  3.03
229.40(15) 4.59 +4 Co XXIV 25 2p 3r0 - 12’1 2.12
229.55(13) 7.37 45 Br XXI 25 2p 2Py, - %Py, 341
231.8(5) 5.10 +5  Se xx1x 2s? 2p2 3¢, - 1Ip, 3.03
232.89(11) 3.79 +4 Ni XXV 252  °p; - 1P 2.30
234.74(27) 3.76 +5  Ge XxVI  2s% 2p% sy, - 2Py, 2.46
235.1(4) 9.20 +5  Kr XXXIII 2s 2p  OP; - 5B, 3.87
235.54(24) 6.23 +5  znxxv 25?2 2p2 3p; - lsg 2.27
235.9(8) 1.3¢ +6  Kr xx1x 252 2p* %, -3, 3.07
237.4(6) 4.76 +5  se xxviI 2s2 2p* 3, -1p,  2.88
241.8(6) 6.65 +3 Mo XXVIIT 3s2 3p° sy, - 2Py,  1.49
247.0(4) 7.72 45 se XxvIII 252 2p3  Zpg,, - 2y, 2.83
247.12(14) 3.01 +4  Fe XXIIT 2s 2p  °By - !By 1.96
247.2(6) 6.50 +5  Br xxx 252 2p2 3p, - lp, 3.24
247.9(4) 1.44 +6  Ge xxv 25?2 2p* 3p; - I5g 2.31
249.80(18) 2.57 +4  Co XXIV  2s 2p %, - 'p, 2.12
249.94(19) 4.60 +4  Ni X1 252 2p3 sy, - 2By, 1.89
251.8(3) 6.76 +5  Ge XxVI 25?2 2p3 2Dy, - 2By,  2.46
252.0(6) 8.78 +5  Kr xxx1 252 2p> %py; - %P, 3.46
253.98(16) 1.09 +6  Br XxviI 2s? 2p° 2Py, - 2y, 2.70
0 254.2(6) 1.65 +3  Se xxvII 2s2 2p* b, - 154 2.68
256.2(5) 9.50 +4  Se XXVIII 252 2p° Sy, - %D5,, 2.83
256.91(28) 2.59 +5  Ga XXV  2s? 2p° %Sy, - %Py, 2.28
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s'l) Spectrum Config. Classification I.E.

Observed Calculated (keV) (Obs. X)
257.61(19) 4.38 +5 Ccuxxiv 2s® 292 %, -1s; 2,09
259.7(7) 121+ xrooxx 28?7 2p® sy, - Ppyy,  3.29
259.8(6) 3.47 +5  As XXVIIT 2s2 2p2 3p, - Ip, 2.83
260.50(14) 5.04 +5  Se XXX  2s? 2p Pyjp - 2P3/2 3.20
264.4(7) 2.86 +5  Kr xxx 252 2p° Zpy,, - %P3, 3.23
265.5(6) 3.27 +5  asxxvi 252 2p* 3, - Ip, 2.49
266.37(28) 1.94 +4  Mn XXII  2s 2p % - lpy 1.79
266.6(4) 9.14 +4 Mo XXXI  3s 3p %, ~-!p 1.80
267.59(12) 1.72 +4  Fe XXIII 2s2p 9P, - 'Pp; 1.9
266.2(4) 6.32 +5  Dr XXXII 2s 2p %, - 3p, 3.64
268.9(7) 6.66 +3  Nb XXVII 3s2 3p° 433/2 - 2py,,  1.41
269.1(7) 9.10 +5  Br XxvIII 2s2 2p* 3p, - 3p; 2.87
272.9(4) 1.01 +6  Ga XXIV 2s% 2p* p; - 15, 2.14
275.3(6) 1.14 +5  Kr XXXIII 2s 2p 5P, ~- 1P,  3.87
278.55(17) 3.72 +4  Coxxr 252 2p° sy, - %Ry, 174
278.8(4) 5.24 +5  As XviT 252 2p%  Zpg,, - 2Ry,  2.64
280.37(28) 1.76 +5  zn XXIV 252 2p® Y55, - %Ry, 2.10
280.4(8) 4.51 +5  Se xx1x 252 292 3p, - Ip, 3.03
281.5(6) 9.66 +4  Br XXXII 2s 2p %, -1lp 3.64
282.4(3) 3.02 +5  Ni xxI1I 2s? 292 Jp; - I5; 2.01
283.1(3) 4.52 +5  Ga XXV 2s2 2p° 2D3/2 - 2P3/2 2.28
Q 286.0(7) 1.07 43 As xxvI 252 2p* M, -1s;  2.49
286.1(5) 6.10 +4  As XXVII 2s2 2p3 "s:,/z - 205/2 2.64
286.51(17) l.24 +4  CrXXI  2s2p 3¢y - 1lp 1.63
286.70(25) 1.14 +4 Mo XXIT  2s 2p %, -1lp 1.79
286.8(6) 6.70 +4 Nb XXX 3s 3p  °p, - lp, 1.70
288.0(6) 8.13 +4  Se XXXI 2s 2p 3, - 1p 3.42
289.1(3) 289.16(17) 7.39 +5  Se XXVI 252 2p° Zpy., - %Py, 2.52
289.6(8) 5.85 +5  Br xxx  2s2 2p2  3p, Py 3.24
291.5(6) 2.33 45 Gexxvir 2s22p2 3¢, -lp, 2.6
294.8(6) 6.77 +4  As XXX  2s 2p %, -1lp 3.20
295.0(7) 8.10 +5  Br XXIX 2s2 2p° 433/2 - 2p4,, 3.03
296.6(4) 4.50 +4 Mo XXXI  3s 3p %, -1l 1.80
296.78(18) 3.41 +5  As Xx1x 2s22p  2py,, - %Py, 2.99
297.5(3) 297.4(86) 2.22+5 Gexxv 2s22p 3p, - Ip, 2.31
299.4(8) 6.58 +3  zr xxvi 3s2 3p® sy, - Zpy,, 1.32
299.8(4) 7.03 45 Zn XXITT 252 2p* 3p;, - lg, 1.97
301.9(5) 5.56 +4 Ge XXIX 2s2p  °p, - lp;  3.00
304.96(26) 1.18 +5  Cu XXIII 2s2 2pd "33/2 - ZP1/2 1.94
305.4(8) 1.88 +5  Br XX1Ix 2s2 2p° 2, - 2P, 3.03
306.80(5) 7.42+43 CrxxI 2s2p °p; -lp;  1.63
307.3(5) 4.52 +4  Se XXXI  2s 2p %, -3, 3.42
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
307.89(27) 2.09 +5  coxx1r 2s? 2p2 3, - Is) 1.85
308.26(21) 7.77 43 VXX 2s 2p ¢y - lpy 1.49
308.3(9) 3.37 45  se xxvil 2s? 2p% dp, - 3p; 2.68
308.6(7) 4.88 +4  Zr XXIX 3s 3p OBy - 1P, 1.60
309.4(4) 4.52 +4  Ga XXVIII 2s 2p %, -lp 2.79
309.26(3) 309.6(3) 2,91 +4  Fexx 252 2p° sy, - %Py, 1.58  SBST
315.2(5) 3.49 +5  Ge XXVI  2s2 2p® 205,2 - 2Py, 2.46
317.4(3) 3.62 +4  Zn XXVII 2s 2p P, - lp; 2.60
318.0(5) 3.33 +4  Nb XXX  3s 3p %, - lp 1.70
318.0(9) 3.05 +5  As XXVIIT 2s% 2p2 3p, - Ip, 2.83
319.1(3) 319.1(5) 3.83 +4  Ge XXVI  2s2 2p° 453/2 - 2D5/2 2.46 H
319.4(4) 2.96 +5  zn XXV 252 2p° 2Dy, - 2Ry,  2.10
Q 321.8(7) 7.02 42 Gexxv  2s2 2% 1p, - 1lg/ 2.31
T 325.3(3) 326.2(1.0) 3.10 +5 Mo xx1x 3s? 3p2 3p; - lsg 1.58  DHSC
326.00(24) 2.85+ CuXXVI 2s2p B, ~-1lp, @ 2.41
327.5(6) 1.55.45 Ga XxvI 2s2 2p® %p; - 1p, 2.45
327.98(24) 4.75 43 VXX 2s 2p %, -1p; 1.49
328.6(3) 4.85 +5  cuxxil 2s% 2p® dp; - Is) 1.67
330.58(22) 4.95 +5  As xxv 252 2p°  Zpy,, - %y, 2.34
330.6(4) 7.80 +4  NiXxII 25 2p° 45y, - %y, 1.89
331.68(3) 4.79 43 Ti XIX  2s 2p 3p, - lp, 1.35
331.9(8) 3.52 +4 Y XXVIII 3s 3p % - P, 1.50
333.4(6) 1.49 45 Ga xx1v  2s? zp% %, - Ip, 2.14
333.6(9) 6.31 +3 Y XXV 3s2 3p8 S3/2 ~ 293/2 1.24
334.7(1.1) 3.83 +5  sSe xx1x 2s? 2p2 ¥p, - 3p; 3.03
334.9(4) 2.21 +4 NiXXV 2s2p P, - lp 2.30
335.0(8) 5.40 +5  Se XXVIII 252 2p° 433/2 - 2D3/2 2.83
335.5(3) 1.43 45  Fe XxI 252 2p2 3, - 15/ 1.69
339.5(3) 339.51(17) 2.28 +5  Ge XXVIII 2s% 2p 2Py, - %P5, 2.79 H
342.78(26) 2.19 +4 Mo X1x 252 2p° 455, - Zpy,,  1.44
343.1(6) 2.45 +4  Zr XXIX 3s 3p ¢, - lp, 1.860
345.0(3) 1.68 +4  Co XXIV 2¢ 2p %p, - 1lp, 2.12
350.78(4) 2.99 43 TiXIX 2s2p  °p; - 1B 1.35
353.5(5) 2.82 +5  As XXX 2s 2p 3%, - °p, 3.20
354.(5) 2.32 +5  Nb XXVIII 3s% 3p® O%p; - 15 1.50
354.9(1.1) 4.07 +5  As xxvi  2s2 2p* 3p, - 3p, 2.49
354.9(9) 1.21 +5  Se XXVIII 2s% 2p° 2py,, - %py,, 2.83
355.0(5) 2.36 +4  Gaxxv 25?2 2p° Y55, - PD5, 2.28
355.80(22) 1.26 +4  Fe XXIII 2s 2p %, - lp, 1.96
356.8(3) 5.10 +4  Co XXI 252 2p°  “Sy,, - 2Py, 1.74
356.84(7) 2.90 +3  Sc XVIII 2s 2p %, - lp 1.21
356.9(9) 2.52 +4  Sr XXVII 3s 3p Py - B 1.40
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s-l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. A)
357.2(5) 2.28 +5  Gaxxv 252 2p° Zpg,, - %py, 2.28
359.1(5) 3.31+5 Nixxt 2522t %p - 35, 1.76
362.0(4) 1.90 +5  Cu XXITI 252 2p3  2pg,, - 2p5,, 1.94
Q 362.4(7) 4.65 +2  Ga XXIV  2s% 2p* Ip, - lsg 2.14
363.4(9) 2.04 +5  Ge XxvII 2s2 2p? 3p, - lp, 2.64
365.6(5) 9.65 +4 Mnxx  2s22p% 3p; -lsy 154
368.2(6) 1.01+5  zaxxv 25?2 292 3p; - 1p, 2.27
368.4(5) 9.16 +3  Mn XXII  2s 2p %, ~-1lp 1.79
368.6(7) 1.79 +4 Y XXVIII 3s 3p %p, - lpy 1.50
371.9(1.0) 6.00 +3  Sr XXIV  3s2 3p® “s3,, - 2Py, 1.16
374.1(6) 9.91 +4  Zn XXIII 2s2 2p* 3¢, - lp, 1.97
375.12(7) 1.85 +3  Sc XVIII 2s 2p %, - 1lp 1.21
378.0(3) 378.1(3) 1.61 +4 Cr XVIIT 2s2 2p3 QSS/Z - 293,2 1.30 DH
379.5(1) 379.59(22) 3.27 45 Ge XXIV 252 2p° %py,, - 2py,, 2,186 H
379.6(8) 3.56 +5  As XXVII 2s2 2p° S3/p - 2Dgyp 2.64
381.6(3) 6.56 +3 Cr XXI zs 2p P, - 'p 1.63
381.8(1.4) 1.63 +5  Kr xx1Ix 2s2 2p* 3p, - 3p; 3.07
383.4(1.0) 1.80 +4 Rb XXVI 3s 3p  %py - B, 1.30
384.13(8) 1.72 43 Ca XVII 2s 2p B, - 1By 1.16
384.8(4) 3.27 +4  Fe XX 2s2 2p° 453/2 - 2P1/z 1.58
385.2(1.3) 1.72 +5  zr XXvII 3s2 3p2 %p; - lgg 1.41
387.7(3) 388.2(1.5) 1.05 +5 Mo XXVIII 3s2 3p> sy, + 2Py,, 1.49  DHST
388.9(1.3) 2.47 +5  As XxvIII 2s? 2p2 3p, -3,  2.83
389.9(2) 389.1(1.5) 2.10 +5 Mo xxvIII 3s% 3p® 2p; , - 2py,, 1.49  DHST
390.12(23) 1.50 +5  Ga XxvII 2s% 2p 2Py, - 2Py, 2.59
390.9(4) 2.17 45 coxx  2s? 2p* 3p; - lg, 1.60
393.7(6) 1.38 +4 o XXIV 252 2p° sy, - ZDg,,  2.10
395.8(8) 1.30 +4  Sr XXVII 3s 3p  9p; - lp; 1.40
396.0(4) 4.57 43 VXX 2s 2p %, -1lp 1.49
397.2(3) 397.6(1.6) 4.13 +5 Mo xxvII 3s? 3p* 3p; - Igg 1.43  H
398.4(3) 398.42(16) 6.38 +4 crx1x 252 2p2 3, - I5, 1.40-  HSCS
401.35(9) 1.12 +3 Ca XVIT 2= 2p 3P1 - 1p1 1.16
405.4(6) 6.79 +4  zn XXIV 252 2p°  Zpg,, - 2Py,  2.10
Q 407.8(7) 3.12 +2  za XXIII 252 2p* 1p, - lsj 1.97
408.7(3) 408.5(5) 1.84 +5  Ge XXIX 2s 2p 0, -3, 3.00 H
410.7(3) 410.6(1.2) 2.86 +5  Ge xxv  2s? 2p* 3p, - 3p; 2.31  HSCS
411.8(1.2) 1.27 +4  Kr XXV 3s 3p %, - lp; 1.22
412.3(5) 1.20 +5  Ni Xx1T 25?2 2p° 2Dy, - %Py, 1.89
412.47(5) 3.11 43 Ti XIX  2s 2p P, -l 1.35
413.0(4) 2.08 +4  Mnx1ix 252 2p7 455, - %P, 144
414.1(3) 414.0(5) 6.53 +4  Cu XxIv 2s2 2p2 3p; - lp, 2.09  HSCS
414.5(4) 9.84 +2 K XVI 2s 2p 3, - lp, 0.97
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s—l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
414.6(1.0) 1.35 +5  Ga xxv1  2s% 2p%2 3p, Ip, 2.45
415.0(1.0) 7.69 +4  As xxviI 2s% 2p°  Zpy,, - 2Py, 2.84
415.80(5) 1.13 +4 Vv XVII 252 2pd “S3,5 = 2By, 1.17
416.2(1.2) 5.51+3  Rb XXIII 3s% 3p° sy, - 2py,, 1.07
418.6(1.4) 1.26 +5 vy xxvi  3s% 3p? 3p; 1s, 1.32
420.0(3) 419.8(5) .52 +4  Cu XXIT 2s2 2p* 3p, 1p, 1.67  HSCS
422.5(1.8) 1.25 +4  krxxx 2s®2p® Zpy., - %p,, 3.23
424 .4(1.6) 7.69 +4  Nb XXVII 3s2 3p° sy, - %Py, 141
424.28(5) 424.27(7) 1.50 +5  Fe XIX  2s% 2p* 3p; 1sq 1.47 W
424.3(9) 9.39 +3  Rb XXVI  3s 3p %p, p, 1.30
427.9(3) 428.2(9) 2.33 +5 Ge XXVI  2s2 2p° 453/2 303,2 2.46 HSCS
428.7(1.7) 1.51 +5  Nb XXVII 3s2 3pd 2D3/2 293/2 1.41
430.5(4) 6.54 +2 K XVI 2s 2p 3p, p, 0.97
430.66(9) 2.06 +3  Sc XVIII 2s 2p 3, e, 1.21
T 434.2(2) 432.82(19) 4.19 +4  VXVIII 252 2p? 3p, Is, 1.26  FBM
434.8(3) 434.7(5) 7.98 +3 Cu XXTTT 252 9p3 453/2 2“5/2 1.94 HSCS
435.5(1.8) 3.03 +3  Nb XxvI 3s? 3p* 3p; 1s, 1.34
437.95(29) 2.13 +5  Ga X111 2s? 2p° 2py,, - Zpy,, 1.99
442.2(1.4) 8.93 +3  Br XXIV 3s 3p 3p, p, 1.10
442.1(3) 442.3(4) 1.31 +4  Cr XVIII 2s2 2pd “S3, = 2Py,p  1.30 DH
442.6(1.7) 1.20 +4  Br XXIX 2s% 2p° Zpy,, - %py,, 3.03
446.9(2) 446.8(2.0) 7.59 +4 Mo XXI1X 3s? 3p? 3p; D, 1.59 H
447.33(14) 5.55 42 Ar XV 2s 2p 3, lp, 0.855
450.4(3) 9.78 +4  znxxVI 252 2p  Zpy,, - Zpy,,  2.40
451.12(11) 1.33 +3  Ca XVII  2s 2p 3, ip, 1.16
454.5(1.1) 6.75 +3  Kr XXV 3s 3p Sp, p, 1.22
454.8(3) 454.7(1.5) 1.57 45 Ge XxVII 2s2 2p% 3p, 3p, 2.64  HSCS
455.0(1.5) 9.30 +4  srxxv  3s% 3p2 Op, Is, 1.22
456.1(3) 456.10(5) 77243 TiXVI 252 2p°  Ysy,, - %Ry,  1.04 H
457.8(8) 9.94 +4  Mn XVIII 2s% 2p* °p; s, 1.32
458.3(2.1) 9.72 +4  Br XXVIII 2s2 2p* 3p, 3, 2.87
Q 458.3(8) 2.10 +2  Cu XXII  2s% 2p* Ip, Is, 1.67
458.6(2) 459.0(2.1) 7.18 +4 Mo XxvII 3s? 3p* 3p, p, 1.43  DHSC
460.7(6) 4.53 +4  Cu XXITI 252 2p°  2Dg,; - %P3, 1.94
462.(5) 5.04 +3  Kr XXII 3s2 3p3 “53/2 2P3/z 0.99
462.19(15) 3.75 +2  Ar XV 2s 2p 3p, p, 0.855
463.2(2) 463.9¢1.9) 5.54 +4  zr xxvi  3s% 3p® sy, - %Py, 1.32  DHST
465.2(1.5) 1.32 +4  Se XxvIII 2s2 2p° 2py,, - %Py, 2.83
465.4(3) 465.40(17) 4.15 +4  Ni XXI1IT 252 2p% 3p, Ip, 2.01  HSCS
470.0(2) 469.8(2.2) 4.42 +4 Mo XxvIII 3s? 3p® 2pg,, - 2Py, 1.48  DHST
470.4(3) 470.54(11) 2.68 +4  Ti XvII 2s% 2p2 3p; Is, 1.13  H
471.15(5) 471.14(8) 4.24 +4  Ni Xx1  2s% 2p* 3p, 'p, 1.76 W
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (5'1) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. XA)
471.8(6) 7.39 +4  CoxxI 252 2p° Zpy,, - %py, 1.74
472.99(6) 8.10 43  vxvil  2s% 2p° sy, - %Py, 1.17
474.1(2) 473.2(2.0) 1.00 +5  zr xxv1  3s2 3p® Zpy,, - 2y, 1.32  DHST
473.2(1.0) 8.88 +4 znxxv 252 292 %, - lp, 2.27
474.1(8) 1.10 +5  Ga XXVIII 2s 2p 3, -3, 2.79
474.6(5) 8.19 +2 K XVI 2s 2p %, -1lp, 0.97
474.8(1.3) 6.20 +3  Se XXIII 3s 3p %, -l 1.00
477.1(5) 477.0(2.0) 2.2145  zrxxv  3s? 3pt 3p - ls) 1.26 H
477.6(1.3) 1.72 +5  Ga XXIV 252 2p* 3¢, - 3p, 2.16
477.8(3) 477.6(3) 4.48 +3 N1 XXIT  2s2 2p° “53/2 - ?p5;; 1.89  HSCS
Q 478.(2) 1.08 +3 Mo XxvII 3s? 3p* lp, - 15, 1.43
479.9(1.0) 1.52 +5  Ga Xxv 252 2p° 455, - %0y, 2.28
483.99(17) 3.02 +2 CLXIV  2s 2p °pg - 1Py 0.750
486.6(1.2) 4.81 +3  Br XXIV 3s 3p %, -1p, 1.10
488.80(18) 4.78 +4  Ge XXVI  2s2 2p3 ZPI,Z - 2P3/2 2.48
490.1(3) 480.1(5) 7.80 +4 Mo XXX  3s2 3p Py, - %P3 1.66  DHSC
490.6(1.4) 1.32 +4  As xxvII 2s% 2p° %py,, - 2py,, 2.64
493.8(3) 493.79(24) 6.42 +4  cr xviI  2s2 2p% 3p, - 1g, 1.1 Hscs
494.6(1.7) 6.76 +4  Rb XXIv  3s2 3p2 %p, - I5; 1.13
495.8(2.3) 5.43 +4 Kb xxvIII 3sZ 3p2  3p, - Ip, 1.50
497.58(17) 2.08 2 CLXIV  2s 2p ®p; - lpg 0.750
498.2(2) 498.5(2.5) 1.55 +4 Mo XXVIII 3s2 3p® %55, - 2p5,; 1.49  DHST
498.88(6) 5.00 +3  scxv 25?2 2p° sy, - 2p,, 0.93
501.15(18) 4.93 42 Ar XV 2s 2p %, -1lp, 0.855
505.9(3) 505.82(8) 4.94 +3  Ti XVI  2s% 2p® sy, - %Py, 104 H
506.7(2.1) 3.96 +4 Y XXV 3s? 3p® sy, - %py,,  1.24
507.9(4) 1.37 45  zm xXII 252 2p° Zpy, - %y, 1.83
509.0(2.4) 5.13 +4  Noxxvi 3s23p* 3p, - lp, 1.34
510.0(1.5) 4.26 +3  As XKITI  3s 3p 3 - gy 0.90
511.2(5) 510.83(13) 1.68 +4  sc xvI 252 2p2 3p, - 15, 101 H
514.4(1.5) 4.44 43 Br X1 3s23p® sy, - 2Py, 0.91
Q 514.0(8) 146 +2  NiXXT 252 2p* lp, - 1Ig 1.76
519.6(1.3) 1.30 +4 Ge XxvI 252 2p® Zpy,, - Zpy,, 2.48
520.6(1.1) 3.40 +3  Se XXIII 3s 3p 3, - 1p, 1.00
522.5(2.5) 3.21 +4 Mo xxvil 3s% 3p® %, - %Py, 1.41
522.4(2.2) 1.60 +5 Yy xx1v  3s2 3p* 3p, - l5; 1.18
522.1(8) 2.43 +3 Co XXI 262 2p3 "33/2 - 295,2 1.74
522.8(3) 522.66(27) 6.26 +4 cuxxv 2s22p %p,, - Zpy, 2.22  HSCS
523.3(8) 2.58 +4  Co XxIT 2s% 2p2 3p;, - Ip, 1.85
523.7(2.2) 162+ yxxv  3s23p® 2y, - %Ry, 1.24
524.3¢9) 2.99 +4  Nixxrr 252 2p8  Zpg,, - %Py, 1.89
Q 524.8(2.7) 3.02 +1  Kr xxx1  2s2 2p® lp, - ls4 3.48
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
525.21(6) 1.58 +2 S XITI  2s 2p %, - 'p 0.652
528.3(6) 2.73 +4  Coxx 252 2p* %, - 1lp, 1.60
529.9(2) 528.75(15) 4.09 +4  V XVI 2s? 2p*  3p; - Isg 1.06  FBM
Q 530.(3) 7.37 42 M xxvi  3s2 3p* Ip, - ls) 1.34
530.3(3) 530.3(2.8) 6.68 +4 Mo XXIX 3s%3p‘ %p, - Ip, 1.59 H
531.69(20) 2.85+2 CLXIV  2s 2p %, - lp, 0.750
533.0¢1.0) 9.91 +4 Zn XXIV 252 2p° 453/2 - 2D3/2 2.10
534.9(3) 534.9(5) 1.17 +5 Mo xxvi  3s?3p> %Py, - 2P, 1.37  DHSC
535.1(1.6) 9.76 +4  Ga xxvI 2s2 2p% 3p; - 3p, 2.45
537.29(8) 1.10 +2 S ¥III 2¢ 2p 3p, - lp, 0.652
538. (5) 4.88 +4  Kr xx111 3s2 3p2  3p, - Is) 1.05
540.0(3) 539.8(8) 5.78 +4  cuxxv 25?2 292  3p, - Ip, 2.08  HSCS
541.01(7) 2.98 43 Sc XV 2s®2p® sy, - Zpy,, 0.93
541.35(5) 541.42(12) 4.49 +4  Fe XX 252 2p°  Zpg,, - %Py, 158 W
Q 542.7(2.9) 2.94 41 Brxxx 25?2 2p2 lp, -l 3.26
545.38(13) 3.23 +3  Ca XIV  2s2 2p° 83,5 - %P3, 0.82
547.9(8) 2.89 43 Ge XXI  3s 3p g - lp; 0.80
550.5(6) 5.38 +4  Nb XXIX 3s2 3p 2P1/2 - 2P3/2 1.56
551.5(3) 551.1(2.6) 3.83 +4  zr xxvi1 3s2 3p> 3p; - lp, 1.41 DH
552.9(1.3) 1.25 +4  Ga XXV 2s2 2p° 203/2 - zpl/z 2.28
552.9(6) 7.57 4 Zn XXVII 2s 2p 3%, - 3, 2.60
552.8(2.3) 2.81 +4  srxxv 3s? 3p® sy, - Zpy,,  1.16
554.2(2.7) 1.05 +4  Nb XXVII 3s2 3p3 Sa/2 - 205/2 1.41
555.21(15) 1.03 +4  Ca XV 2s2 292 %p; - Is, 0.89
556.9(1.3) 2.38 +3  As XXIT  3s 3p %, - 1lp 0.90
557.(3) 5.60 +4  Se xxvII 2s2 2p* 3p;, - 3p, 2.68
558.7(1.3) 1.09 +5  zn XX111 252 2p* 3p, - 3p; 1.97
Q 562.(3) 2.88 +1  Se XXIXx 2s% 2p2 lp, - ls4 3.03
564.9(3) 565.4(2.7) 3.63 +4 zrxxv 3s?3p* %, -1,  1.26 DHSC
566.96(7) 1.57 +2 S XIII  2s 2p %, -1lp 0.652
567.41(16) 2,55+ mixv  2s22p% 3p - 15, 0.94
567.76(5) 568.9(1.0) 1.27 43 Fexx  2s22p® sy, - %5, 1.58 W
569.8(1) 569. (3) 9.50 +4 Mo XXviI 3s2 3p* 3p, - 3p, 1.43  DHSC
571.87(7) 9.46 +1 P XII 2s 2p %, - lp, 0.561
T 569.2(5) 572.0(1.6) 3.77 43 Se XX 3s2 3p® sy, - %Py, 0.83 H
571.8(2.4) 1.16 +5  sSr XXIII 3s2 3p* 3p; - Is4 1.10
Q 574.8(9) 1.01 +2  Co X 2s2 2p*  Ip, - Isg 1.80
577.5(3) 577.5(4) 6.33 +4 Mo XXXI 3s 3p %, - 3p, 1.80  DHSC
580.05(14) 1.73 +3  Ca XIV 252 2p3 “53/2 - Zrl/z 0.82
580.1(1.4) 2.91 +4  Gaxv  2s2 2p° 2Py, - 2py,, 2.28
580.9(2.4) 5.39 +4  srxxrv  3s2 3p3  Zpy, - %Py, 1.16
582.3(2) 582.(3) 2.29 +  zr xxvi  3s? 3p> Zpg, - %Py, 1.32  DHST
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
Q 582.2(2.9) 2.81 +1  As XxvVIIT 252 2p? lp, - ls 2.83
582.57(5) 6.76 +1 P XII 2s 2p %, - 1p 0.561
584.1(1.9) 3.51 +4  Br xx11  3s2 3p2  %p; - lg 0.96
585.0(3) 585.3(1.0) 6.40 +4 Cu XXIIT 2s2 2p3 453/2 - Znalz 1.94 HSCS
585.8(3) 585.79(17) 1.59 +4  Fexxr 252 2p2 % - lp, 1.689  HSCS
588.6(2.0) 1.9343 GaXX  3s3p  Jpy -lp,  0.70
Q 580.(3) 5.00 42 zrxxv  3s?3pt lp, - 15, 1.26
591.6(1.2) 1.17 +4  zn XXV 252 2p° 2Dg,p - 2Py 2.10
592.3(3) 592.2(4) 8.62 +4  Cuxxr 252 2p5 2Py, - 2P, 1.54  BSCS
592.234(6) 592.235(7) 1.73 +4  Fe XIX 252 2p* 3p, - lp, 1.47 PSS
594.6(4) 1.98 43 KXt 2s? 2p8 sy, - 2py ., 0.71
595.6(7) 1.64 +3  Ge XXI  3s 3p S, - 1lp, 0.80
596.(3) 4.70 +4  No xxvIIT 3s? 3p2 %p, - Ip, 1.50
597.1(1.0) 1.85 +4  Coxxi 25?2 2p° D5, - %Py, 1.74
RO1 B(R) R.23 +4 Nb XXV 152 3p5 2p3/2 - ZP.LIZ 1.28
603.58(20) 6.10 +3 X XIV 252 2p2 3, - Igg 0.79
603.6(2.5) 1.3 +4  Rb XXIIT 3s? 3p° ‘55, - 2P, 1.07
Q B04.2(2.5) 2.75 +1  Ge xxvir 2s2 2p2 Ip, - ls; 2.64
606.5(5) 806.77(15) 1.55 +4  Se X1V 2s? 2p* dp, - I, 0.83 B
607.95(8) 1.01 +2 P XII 2s 2p %, - 1p, 0.561
T 609.8(3) 609.6(1.5) 9.56 +3 Mo XXXI  3s 3p %, -1lp, 1.80  DHSC
609.9(3) 609.9(3) 3.94 +4  Nixxiv 2s®22p 2%p,, - 2Py, 2,13 HSCS
614.(3) 8.2 +43 yYxxvi  3s23p2 3p, - 1lp, 1.32
614.8(3) 614.8(3) 3.71 +4  Ni xxII1 252 2p2 3p, - Ip, 2.01  HSCS
615.6(8) 6.50 +2  Mn XIx  2s? 2p° %s5,, - g,  1.44
616.0(2) 616.(3) £.97 43 Zr XXVI  3s2 a3pd Sasz - 205/2 1.32 DHST
618.5(3) 618.(4) 6.03 +4 Mo XXIX 3s? 3p? 3p; - 3, 1.59  DHSC
618.5(3) 618.5(7) 3.78 +4  Zr XXVIII 3s2 3p 291/2 - 293/2 1.47  DHSC
622.1(4) 9.91 42  KXIII 252 2p° sy, - %P, 0.71
623.6(2.0) 8.15+3  Nb XXX  3s 3p %, - 1lp, 1.70
625.4(2.6) 8.27 +4  Rb XXIT 3s2 3p* 3, - lgg 1.02
625.2(1.1) 2.66 +4 Mo xIx 2s® 2p?  Zpy ., - Zpy.,  1.44
625.48(6) 3.75+41  SiXI  2s2p OBy - lp;  0.476
Q 628.0(2.2) 2.69 +1  Ga xxvi 2s2 2p2 1p, - I5; 2.45
629.(3) 2.55 +4 yxxiv  3s? 3p 3, - 1Ip, 1.18
632.2(2.3) 1.28 +3  Zn XIX  3s 3p %pg - 1B, 0.70
634.0(1.7) 5.95 +4  znxxv  2¢2 292 3p, - 3p, 2.27
634.78(6) 2.68 +1  Si XI 2s 2p %p - lp 0.476
634.8(3) 634.8(3) 4,11 +4  Ni XXII 2s2 2p° “S3/p - 2D3;; 1.88  HSCS
T 639.6(3) 634.5(2.0) 2.49 +4  sexxr  3s23p? %p; - 15/ 0.88  DHSC
634.8(1.8) 3.11 +3  As XIX 352 3p% sy, - 2p,, 0.76
636.7(1.2) 1.05 +4  CuxxiIl 2s% 2p° Zpg,, - 2py, 1.9
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Tauble 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
636.7(1.6) 1.12 43 Ga XX 3s 3p %, - 1py 0.70
638.5(2.0) 6.88 +3  Zr XXIX 3s 3p %, - lp; 1.60
637.1(2) 639. (4) 8.04 +4 Mo XXVIII 3s? 3p® S5, - 2Dy, 1.49  DHST
Q 639.84(16) 7.33 41 Fe XIX 252 2p* lp, - I5/ 1.47
643.0(5) 642. (4) 2.04 +4 Mo xxvIII 3s% 3p® 2py,, - %Py, 1.49  DHST
B44. (4) 6.64 +4  Nb xxvi 3s? 3p* 3p, - 3p; 1.34
648.0(3) 648.0(6) 4.74 +4  CuXXVI 2s2p 9P, - 3P,  2.41  HSCS
648.71(21) 9.17 +3  ca x1ir 2s? 2p* 3p, - I54 0.73
648.93(27) 1.17 43 Ar x11 252 2p° sy, - %py,, 0.618
648.8(2.8) 3.67 +4  Rb xX11I 3s% 3p® 2y, - %Py,  1.07
650. (3) 4.03 +4 Y XXV 3s2 3p°  2Dg,, - 2Py, 1.24
653.1(6) 4.42 44  Nb XXX 3s3p  %p; - 3, 1.70
653.6(2.2) 3.68 +4 Y XXVIII 3s 3p 9P, - P}  1.50
Q 653.8(1.8) 2.61+1 zxxv 252 2p2 Ip, - ls) 2.27
654.(5) 1.37 +4  Kr xXIT  3s? 3p° sy, - %y, 0.99
655.0(1.2) 9.56 +3  Mn XX 2s? 2p2 3, - 1p, 1.54
Q 656.(4) 3.40 +2 Y xxIv 352 3p* Ilp, - ls; 1.18
656.34(6) 4.05+41 SiXI  2s2p %, - lp,  0.476
656.73(28) 3.51+3  Ar X1 2s? 2p2 3p, - ls) 0.686
657.7(3) 657.7(1.2) 6.78 +4  Ccuxxir 2s? 2p* 3p, - 3p; 1.87
663.1(3) 663.1(9) 3.22 +2  crxvirr 2s? 2p® sy, - Zp5,, 1.30  DH
664.0(1.4) 1.08 +4  MnxviII 2s% 2p* 3p, -lp, 132
669.7(2.3) 4.77 +#3  Sr XXVII 3s 3p %, -lp 1.40
669.97(29) 5.49 +2 Ar XII 252 2p° “53/2 - 2P1/2 0.618
670.8(3) 670. (4) 3.31 +4  zr XxviI 3s? 3p? 3p, - lp, 1.41 DH
679.1(1.8) 8.36 +2 Cu XVIII 3s3p  Spy, - !p;  0.60
679.3(3) 679.39(20) 1.27 +4  Fe XX 252 2p8 205/2 - 293/2 1.58 il
679.1(3) 679.5(7) 5.73 +4  zr xx1v  3s2 3p° 2py,, - 2P;,, 1.20  DHSC
680.1(1.0) 2.62 +4  Co XXI 252 2p® “%sy,, - %Dy, 1.74
680.2(1.9) 7.56 +2  zn XIX 3s 3p  °p; - lp; 0.70
Q 681.9(1.3) 2.53 41 cuxxrv  2s? 2p2  lp, - lsg 2.09
§83.8(2.9) 5.87 +4 Kr XXI 3s2 3p%  3p; - 1g, 0.94
684.(3) 1.84 +4  sSrxxv  3s?3p2 %, - 1lp, 1.22
686. (5) s.24 +3  yxxv  3s23p® 55, - %5, 1.2
687.0(2.4) 3.91 +3  Rb XXVI  3s 3p °p, - 1p, 1.30
688. (4) 3.10 +4  As xxvi  2s% 2p* 3py -3,  2.49
688.03(17) 1.67 +1 AL X 2s 2p % - 1p; 0.399
589.0(2.1) 1.75 +4  As XX 3s? 3p?2  3p; - 154 0.81
689.8(1.5) 9.11 +3  Ni xx1r  2s% 2p® 2py,, - 2P, 1.89
694.13(25) 5.27 +3 K XII 2s2 2p%  3p; - Ig 0.63
894.4(¢1.7) 1.73 +4  za XXV 2s? 2p° 2y, - 2y, 2.10
694.64(3) 694.64(3) 5.34 +4  Nixx  2s22p° 2py, - Zp,, 1.65 PSS
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
595.93(18) 1.21 +1 Al X 2s 2p %, -1 0.399
696.5(1.4) 2.38 +4 CoxxiI 2s?22p>2 3%, -1, 1.85
698.3(2) 697.9(7) . 2.60 +4 Y XIT  3s2 3p 2P, - %Py, 1.37 RPSKR
700.(3) 1.78 +4  srxxiir 3s% 3p* 3p, - lp, 1.10
703.6(2) 703.1(1.9) 2.47 43 Ge xvIIl 3s? 3p® sy, - 2Py, 0.69  DEHST
705.(5) 4.11 +4  §b xxvIII 3s2 3p2 3p, - 3P, 1.50
705.7(2.5) 3.16 +3  Kr XXV 3s 3p %, - lp, 1.22
Q 707.2(2.1) 5.53 +1  Mn XVIIT 252 2p* lp, - lsg 1.32
708.6(5) 6.5¢ +2  CLXI  2s% 2p° sy, - 2By, 0.529
709.5(2.8) 9.37 +3  Br XXI  3s% 3p® “sy,, - 2py,, o0.01
712.96(14) 1.53 +2  V XVII = 2s2 2p° 433/2 - 205/2 1.17
713.98(18) 1.87 41 AL X 2s2p %, -1lp 0.399
716.1(5) 1.85 43  cLxII  2s2 292 3p; - Igy 0.502
717.9(1.5) 2.42 +4  Co XXIIT 252 2p  2Py;p - 2Py, 1.96
Q 718.1(2.1) 2.37 41 Nixxiir 2s? 2p?2 lp, -ls; 201
721.(3) 2.52 +4  Kr XXII  3s% 3p° 2Dy, - %P3, 0.99
722.(5) 5.50 +4-  Nb XxvII 3s% 3p® ‘sy,, - %Dy, 1.41
722.1(3) 722.56(16) 1.56 +4  Cr xviII 2s2 2p® Zpy,, - %P5, 1.30  DH
723.2(1.6) 1.64 +4  Fe XX 252 2p®  s3,; - Zpy,, 1.58
724.4(5) 2,94 +2  clLx1 252 2p® sy, -2%p,, 0.529
725.9(2.7) 2.52.43  Br XXIV 3s 3p B, - lp; 1.10
726.(4) 1.15 +4  srxxv 3s? 3p®  pg,, - %Ry, 1.16
726.4(2.1) 5.04 +2  Cu XVIII 3s 3p 3y -1 0.50
Q 730.(4) 2.32 +2 - srx1rr as? 3p*  lp, - I54 1.10
730.35(16) 5.37 +2 NiXVII 3s3p gy -lp,  0.57
731.8(2) 731.(5) 4.58 +4 zr xxv  3s? 3p* 3p, - 3p, 1.26  DHSC
731.1(3) 731.07(8) 5.62 +3  Ccr XIx  2s2 292 3¢, - 1p, 1.40 ~ HSCS
734.(5) 1.39 +4 - Nb XXVII 3s2 3p° 2P1,2 - 293,2 1.41
740.75(3) 740.75(3) 6.67 +3  Ccr xvir 2sZ 2p* 3p, - 1lp, 1.18  Pss
741.5(3) 741.5(4) 3.04 +4  Zr XXIX 3s3p ¢, - 3B, 1.60  DHSC
745.(3) 4.14 +4  Brxx  3s?3p* 3¢, -1s;  o0.86
746.0(4) 2.91 +3  Ar XI - 252 294 3p, - 15/ 0.539
747.7(2.2) 1.99 +3  Se XXIII 3s 3p P, - By 1.00
Q 747.9(1.8) 2.36 +1  Co xx1r 2s2 2p2  lp, - lgg 1.85
746.9(3) 747.7(2.1) 1.22 +4  Ge XIX  3s2 3p2  3p; - 15, 0.73 H
750.6(1.6) 7.57 43 - Co XXI ~ 2s2 2p3 2DB,Z - 291,2 1.74
756.(5) 2.26 +4 yxxvi - 3s23p?2 3p, -lp, 132
756.9(3) 757.0(1.6) 3.55 +4 - cuxxiv 2s?2p2 3p; -3p;  2.08 HSCS
758.9(1.3) 1.02 4 Mo XIX 252 2p° 45y, - %Dy, 1.44
762. (4) 2.91 +3  Sr XXIV  3s2 3p° S3jg =~ 2Dsjp 1.18
762.29(20) 6.92 +0 Mg IX  2s 2p 3p, - 1p; 0.328
764 (4) 1.25 +4  Roxx1v  3s2 32 3p; -lp,  1.13
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s-l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
764.6(1.8) 2.87 +4 Ni XXV . 2s2p  °p; - p, 2.30
764.99(15) 7.16 +1*  Ti xvI 2s% 2p° sy, - Ppg,, 104
T 766.6(2) 767.(3) 6.36 +3  Se XX 3s? 3p° sy, - %Py, 0.83  DHST
769.1(4) 768.8(7) 9.67 +3 Y xxIII 3s% 3p® Zpy,, - Zpy,, 1.12 RESKR
768.90(20) 5.05 40 Mg IX  2s 2p %, -1 0.328
771.6(2.4) 1.54 43 As XXII  3s 3p %, - 1lp 0.90
773.5(1.7) 8.13 +3  Mn XIX  2s2 2p° ZDS/Z - 2P3/2 1.44
776.37(3) 3.48 42 SX 252 2p° sy, - PRy, 0.447
776.9(2.0) 1.01 43 Gaxvil 3s% 3p® sy, - Zpy,, 0.62
777.06(19) 3.30 2 Ni XVII  3s 3p %, - lp 0.57
779.5(3) 779.48(12) 4.14 +4  NixxT  2s% 2p* %, - 3p, 1.76  HSCS
781.(4) 1.22 +4  Rb XXIT 3s2 3p* 3p, - Ip, 1.02
Q 781.9(6) 4.19 41 Cr xvil 2s® 2p* lp, - 1Is4 1.18
782.96(17) 1.04 43 S XI 252 2p2  3p, - 15, 0.505
783.72(21) 7.95 +0 Mg IX 2s 2p %, - lp; 0.328
Q 785.3(1.9) 2.27 41 Fexxr 2% 2p2 lp, - l5) 1.89
786.1(3) 786.1(3) 1.51 +4  Fe xxI 252 2p2 3p, - lp, 1.69  HSCS
786.2(1.3) 3.42 +2  Co XVI  3s 3p %, - lp, 0.51
787.56(3) 1.50 +2 S X 2s2 2p° “S3,p - 2Py 0.447
790.6(8) 1.81 +4  srxxvi  3s? 3p Py - 2P3,; 1.28
793.3(3) 793.3(1.3) 6.12 +3  Cr xvIII 252 2p® sy, - %Dy, 1.30  HSCS
797.7(1.3) 1.17 43 Ge XXI 3s3p  %p, - 1p;  0.80
804.0(3) 1.55+43  CLX 22 2p* 3, - 15, 0.456
BU7.1(3) 807.(5) 2.77 +4 Zr XXVII 3s2 3p2  °py - °p, 1.41  DHSC
808. (4) 1.68 +4  Brxx1  3s23p® Zpy, - %Py, 0.01
813.1(3) 811.1(2.1) 8.40 +3  Ga XVIIT 3s2 3p2 3p; - l54 0.66. RPSKR
T 810.3(3) 811.(3) 2.8¢ +4  sexix 3s?2 3pt 3 -5, 0.79 H
Q 813.(5) 1.60 +2  Rb XxII 3sZ 3p* 1p, - lsg 1.02
813.3(4) 3.33 43 Vxvirl 252 202 3p, - lp, 1.26
812.1(2) 815.(5) 3.73 +  zrxxvi  3s% 3p® sy, - %py;, 1.32  DHST
817.(5) 7.95 +3  Rb XXTII 3s2 3p® 2D5/z - 2P3/2 1.07
819.9(1.3) 3.25 14 Co XIX 252 2p° 2P3/2 2P1/2 1.49
818.94(17) 3.20 +1*  Sc xv 252 2p® sy, - %D,  0.93
822.2(3) 6.01 43 FexXx  2s%22p° %y, - %p,, 1.58
825.7(2.7) 8.75 +2  Ga XX 3s 3p °p, - 1p; 0.70
826.2(3) 4.05 43V XVI 2s2 2p* 3¢, - 1p, 1.06
826.92(19) 3.57 +3  V)vII 252 2p° sy, - by, 1.7
Q 827.7(2.5) 2.16 +1  Mn XX 252 2p2  lp, - ls 1.54
828. (3) 4.24 +3 As XIX 352 3p® sy, - %R,  0.76
831.9(1.4) 2.14 42 Co XVT 3s 3p 3p1 - 1p, 0.51
833.1(2) 833.(5) 2.07 +4  yxxv  3s? 3p* 3p, - 3p 1.18  RPSKR
836.33(20) s.04 +3  vxvir 252 2p° Zpy, - %Py, 1.7
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. M)
839.0(2.0) 1.00 +4  cuxxiir 2s% 2p® 2y, - %Ry, 194
846.2(2) 844.(5) 9.25 43 zrxxvi 3s? 3p® 2%p,, - %py, 1.32  DHST
845.55(1) 845.5(3) 1.48 +4  Fe XXIT 2s2 2p 2P1/2 - 2P3/2 1.80 SH(82)
845.6(1.0) 1.64 +4 Y XXVIII 3s 3p %, -3, 1.50
847.43(20) 2.09 t2  Fe XV 3s 3p % - 'y 0.46
849.(5) 1.80 43 Rb XXITI 3s2 3p° %Sy, - %D5,, 1.07
852.31(5) 2.62 +0  Na VIII 2s 2p %, -, 0.264
853.61(15) 1.74 +2 P IX 2s2 2p% sy, - 2%py,, 0.372
853.8(1.0) 854.(5) 8.43 +3  Kr XX1II 3sZ 3p> 3p; - lp, 1.05 RPSKR
855.(5) 1.57 +4  srxxv  3s?23p?2 3, - lp, 1.22
856.6(2.9) 6.43 +2  Zn XIX  3s 3p %, - lp 0.70
856.6(1.9) 1.42 +3  In XVI  3s2 3p° 453/2 - 2P3/2 0.55
Q 857.1(5) 3.33 41V XVI 25?2 2p*  1p, - 154 1.08
857.66(5) 1.92 40 Na VIII 2s 2p 5By - By 0.264
860.08(21) 5.24 +2 P X 2s2 22 3p; - s 0.424
861.26(15) 7.34 +1 P IX 2s? 2p° "sal2 - zPl/z 0.372
861.8(1) 861.85(19) 2,00 +3 i xvi  2s% 2p° s, - Zpy,, 1.04
T 859.9(3) 864.5) 1.66 +4  Gexxv 25?2 2p* 3p; -3 2.3
‘ 869.64(5) 3.08 40 Na VIII 2s 2p %, -1p; 0.264
871.73(16) 7.9142  sIx. 252 2% 3p - 15, 0.379
868.4(2) 872.(5) 8.35 +3  Kr xxI  3s? 3p* %p, - Ip, 0.94 RPSKR
874.1(8) 2.69 +4  Sr XXIT  3s2 3pd '293,2 -2y, 1.05
Q 875.6(8) 2.03+1 crxix 25222 lp, -1s, 1.40
879.96(23) 5.14 +3  Cr xvIIT 2s% 2p° Zpg,, - 2Py,  1.30
879.4(2.0) 5.69 +3  zn XvII 3s% 3p2 3p; - ls;  o0.s9
880.2(2.2) 9.51 +3  Mn XX 2s 2p2 3p, - lp, 1.54
880.9(3) 1.35 +1* Ca XIV  2s? 2p° S3/2 - %Ds;p 0.82
881.(3) 2.00 +4  as xviIr 3s? 3p* dp, - Is) 0.71
T 890.2(2) 890.(3) 2.80 +3  Ge XVIIT 3s% 3p> sy, - %p;;, ©0.69  DHST
890.4(3.2) 4.63 +2  Cu XVIII 3s 3p %P, - !p;  0.60
890.84(17) 1.34 42 Fe XV 3s 3p %, - lp, 0.46
899.2(9) 1.23 +4 Rb XXV 3s2 3p Py/p - 293/2 1.19
899.8(5) 899.28(20) 1.07 +43  se XV 252 2p° sy, - %p;, 0.93
T 899.7(3) 900.9(4) 1.84 +3  Ti ¥viI 2s? 2p2 3p; - lp, 1.13
Q 805.¢5) 1.11 +2 Kr XXI 3s2 3p* b, - 154 0.94
905.1(2.3) 1.74 +4  Co XXIV 2s 2p %, -3, 2.12
906.3(2.3) 4.54 43  Mnx1x 252 2p°  Zpg,, - Zpy,, 144
T 908.8(2) 908. (4) 1.10 +4 © Se XX 3s? 3p> 2Dy, - 2P, 0.83  DHST
910.(8) 1.24 +4 Mo XXvII 3s? 3p% 3p; - 3p, 1.43
911.0(3) $11.00(25) -2.07 +4  Ni XXIII 2s2 2p%2 3p, - 3p, 2.01  HSCS
912.0(3) 912.(5) 5.58 +3  Xr XxII  3s2 3p° 2Dg;, - 2P, 0.99 RPSKR
914.8(8) 1.26 42 Mn XIV  3s 3p %, - 1py 0.40
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s"hH Spectrum Config. Classification I.E. Ref,
Observed Calculated (keV) (Obs. X)
814.7(1.0) 919.(8) 115+ yxxv  3s?3p® sy, - %y, 1.24 RPSKR
919.73(8) 919.71(9) 2.42 +3  Ti XV 2s2 2p* 3p, - p, 0.94 PSS
Q 925.2(1.0) 18341 vxviil 252202 I, -ls;  1.26
928.76(27) 3.26 +2  Ni XVII 3s3p  °p, - !B 0.57
927.7(3) 929. (6) 1.80 +4 vy xxvi  3s?3p® dp; - 3p; 1.32  RPSKR
$30.9(1.9) 2.47 +4  Coxx  2s% 2p* 3, - 3 1.60
936. (5) 1.11 43 Kr XXII  3s? 3p®  “sy,, - %D5;,, 0.99
Q 936.3(4) 2.72 41 Ti XV 252 2p* b, - 15, 0.94
944.6(2) 942.4(1.8) 1.03+43  cuxv 352 3p% sy, - 2Py, 0.48  DHST
944.38(4) 8.14 +1  Si VIII  2s% 2p° “sy,, - 2Py,  0.304
944.6(4) 5.35 42 Ccaxiv 252 2p° sy, - Zpy, 082
945.1(9) 5.58 +0% K XIIT 252 2p° “s5,, - 25, 0.71
949.24(4) 3.37 41 sivitt 252 2p3  4sy,, - %Ry, 0.30s
950.08(23) 2.51+2  siIx 25?2 2p2 % - g 0.351
952.1(3) 3.82+2 pvirr 25?2 2p* 3p - lsg 0.310
952.8(3) 953.3(1.8) 3.81+3 cuxvi 3s23p2 p; - lg) 0.52  DHSC
954. (6) 2.11 +4  sroxx1rr o3s? 3pt %p, - % 1.10
T 952.9(3) 954.(3) 1.37 +4  Ge xviI 3s? 3p* 3p, - lg) 0.64  DHSC
955.9(2.8) 1.82 +3  Ga XviI 3s® 3p° sy, - “P;,, 0.62
956.(5) 5.58 +3  Br xx11  3s% 3p2 3p, - lp, 0.96
956.7(9) 8.21 +1  Mn XIV  3s 3p 3p, - 1p, 0.40
964.20(19) 8.85 -1 Ne VII 2s2p 5By - ‘B, 0.207
967.5(1.3) 1.39 +4  Sr XXVII 3s 3p %, -3, 1.40
968.45(19) 6.54 -1 NeVII 2s2p  %p; - 1lp 0.207
968.9(3) ' 968.80(20) 5.16 +3  Ti xvI  2s% 2p% Zpy., - %y, 1.04 H
969. (6) 1.07 +4 Rb xxiv  3s2 3p%2 3p, - lp, 1.13
9/2.7(1.9) 2.26 +2 Co XVI  3s 3p %, - 1p; 0.51
974.86(2) 974.858(19) 1.83 +4  Fe XvIII 2s? 2p° 2Py, - 2P;;,, 1.36 PSS
875.(5) 5.64 +3  Br XX 3s2 3p* 3p, - lp, 0.86
977.(7) 5.87 43 yxxv  3s23p% 2, - 2py,, 1.24
977.(9) .14 43 Krxxx 252 2p° 2y, - D5, 3.23
977.86(20) 1.06 40 Ne VII  2s 2p %, -1lp 0.207
979.0(3) . 979.06(14) 5.93 +3 crxmx 2s? 292 3, -1p, 1.40  HSCS
Q 985.0(7) 1.77 41 Ti xvir 282 292 lp, - lsj 1.13
$08.5¢1.0) 7.38 1 Cr XIII  3s 3p g - 'my 0.35
989. (10) 3.04 +4  Krxx1x 2s2 2p* 3¢, - lp, 3.07
989.(8) 9.74 +2 Mo XXVITI 3s% 3p® 2Dy, - 2Py, 1.49
993.6(1.0) 2.54 +2 K XIII  2s% 2p° “s3,, - ‘g 0.71
996.0(5) 1.02+3  scxvi 25?292 3%, - p, 1.01
997.61(28) 3.23 43  vxvir 252 2p® %5, - %py, 1.17
998.1(9) 1.80 +4 RbXxI  3s2 3p> 2y, - ZPy,, 0.97
999.6(3) 3.33 43 Cr xviIr 2s? 2p° %y, - 2Py, 1.30
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s_l) Spectrum Config. Classification I1.E. Ref.
Observed Calculated (keV) (Obs. X)
Q 1006.(5) 7.80 +1  Brxx  3s23p* lp, s, 0.86
1006.4(3.0) 8.79+3 M xx1 2s?2p 2Py, - %Py, 1.64
1010. (10) 2.73 +3  Br XXVIII 2s2 2p* 3p; 1, 2.87
Q 1018.4(6) 2.28 41 sSc X1v  2s? 2p* Ip, Is, 0.83
1018.6(7) 2.17 +0»  Ar X1 2s2 2p® sy, - %5, 0.618
1018.4(3) 1.50 +2 Fe XV  3s 3p  °p, p 0.48
1022.6(4) 1.41 43 sc XxIv  2s2 2p*  3p, Ip, 0.83
1024.(6) 3.84 +3  BrxXxI  3s2 3p® Zpg,, - 2By, 0.81
1024.6(2.7) 1.17 +3  znxvi  3s2 3p3 454, - 2Py, 0.55
1025.(5) 5.61+3  Ni XXII 2s% 2p° %Py, - %Py, 1.89
1025. (4) 7.06 +3  As XIX  3s2 3pd 203/2 293/2 0.76
1027.0(1.0) 8.27 +3  Kr XXIV 3s23p  2py,, - %py,, 1.10
1028. (9) 5.41 43 Br XX1X 2s% 2p° 2py,, - %p5,, 3.03
1028.49(10) 5.03 41  Cr XIII 3s 3p 3p, p, 0.35
1030 (R) 1.01 43 Nb XXVIT 3s2 3p3 ZDaIZ 2P1/z 1.41
1030. (3) 9.22 +43  Ga xvI  3s2 3p* 3p, So 0.58
1032. (11) 2.44 +3  Se XXVII 2s2 2p* 3p, b,  2.68
1033.2(5) 2.50 43 Ni XV 3s? 3p?2  3p; s, 0.46
1034.(7) 1.66 +4  srxxiv 3s% 3p® sy, - %Dy, 1.16
1034. (6) 6.60 +2  Br XXI  3s2 3p° 4535 205/2 0.91
1034.9(5) 7.17 42 N XV 352 3p® sy, - 2y, 0.43
Q 1048.7(8) 1.65 +1  Se XvI 252 2p2 lp, 1s, 1.01
1049.2(3) 1.73 +2  sivir 252 2p* 3p; Iso 0.247
1054.08(3) 3.51+1 AL VvII 25 2p% sy, - 2py,  0.241
1054.9(8) 1.11+2  Ar X1t 2s® 2p®  Ysy,, - %0y, 0.618
1055.(9) 2.17 +3  As XxvI  2s? 2p* 3p, 1p, 2.49
1057.05(3) 1.44 +1 AL VIT 252 2p° “53/2 2pyp 0.261
1058.0(7) 11242 arvirn o 2s? 2p2 3p) 1s, 0.285
1070. (6) 3.65+3 Se XXI  3s% 3p? °p,; 1p, 0.88
1072.2(1.6) 422+ VXII  3s3p  3p p, 0.3t
1073.8(1.2) 9.75+1 MnXIV  3s3p  Jp, p,  o0.40
1074.(7) 121+ srxxv 3s? 3p2  3p) 3p, 1.22
1077.(8) 1.02 43 zrxxvi 3s? 3p® %y, - 2Py, 1.32
1078.2(1.4) 1078.5(6) 3.67 +3  V XVIIT 252 2p2 3p, In, 1.26  FBM
1079.20(8) 1.90 +3  Ge Xxv 252 2p* 3p, Ip, 2.31
1079.3(3) 1079.3(5) 1.02 +4  Fe XXIII 2s 2p 3p, 3p, 1.96  HSCS
1080. (8) 7.86 +3  Nb XxvI  3s2 3p* 3p, 3p, 1.34
1089. (8) 4.68 +3  Se XxVIII 252 2p° 2y, - %05,, 2.83
1090. (6) 3.77 +43  se XxIx  3s? 3p* 3p, p, 0.79
1097.1(2.4) 7.45+2  cuxv  3s23pd sy, - 2%y, 0.48
1088.(7) 1.40 +4  Rb XXII 3s2 3p* 3p, 3p, 1.02
1098.4(1) 5.50+42 caxv  2s222 3, -1, 0.8
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
1088.(7) 7.17 43 Kr xx111 3s? 3p2 e, - lp, 1.05
1100.3(1.2) g.08 -1% CL XI 252 2p3 433,2 - 2D5/2 0.520
1102.2(2.7) 1.12 +4  Coxxrr  2s? 2p2  3p; - 3p; 1.85
1105.(7) 1.66 +3  Gaxx1v 2s? 2p* 3p; - lp,  2.14
1105.1(3) 2.35+3  vxvir 25?2 2p% Zpy, - %Ry, 117
Q 1106.1(8) 1.96 +1  ca x111 252 2p* 1p, - Is) 0.73
1108.(7) 8.11 +3  Ga xxIv  2s2 2p* 3p; - 3p; 2.14
1108.13(7) 2.56 -1 F VI 2s2p %Py - lp, 057
1108.9(1.7) 2.85 +1  V XII 3s 3p %, -1p; 0.31
1109 (3) £.13 +3  Zn XV 3s2 3p4 3, - 1g) 0.51
1109.4(1.7) 9.32 +3  Rb XXVI  3s 3p %, -3, 1.30
1111.33(7) 1.90 -1  F VI 2s 2p %, - 1p 0.157
Q 1117.(6) 5.56 +1  se XIXx  3s% 3p* lp, - Is, 0.79
1118.060(10) 1118.055(25) 1.45 +4  Fe X1Xx 252 2p* 3, - 3p; 1.47 PSS
1118.49(7) 3.11 -1  F VI 2s 2p %, - lp, 0.157
1120.45(27) 2.90 +3  Sc XV 252 2p8 203/2 - 2P3/2 0.93
Q 1122.7¢6) 1.50 41 Ca XV 2s2 22 1p, - 1g 0.89
1123.0(9) 1.60 +3  Co XIv  3s% 3p2 Ip, - Ig, 0.41
1125.5(1.3) 4,51 +1  Cl XI 252 2p% sy, - 2Dy, 0.520
1129.(8) 2.70 +4 Y XXV 3s2 3p®  Zpy,, - %Ry, 1.24
1120.2(4) 1120.6(3) 1.8 13 Tixvi 252 23 Zpg, - Zpy,, 1.04  FBM
1132.(5) 1.42 +3  zn xx111 252 2p* 3¢, - Ip, 1.97
T 1133.68 1133.7(5) 8.06 +2  Ca XIII 2s? 2p* 3p, - Ip, 0.73  CFD
1134.17(26) 4.85 +2  Co XITI 3s2 3p% 4s5,, - 2p;,, 0.38
1135.8(1.3) 6.25 +1  Cr XIII 3s 3p 3, - lp 0.35
1137, (6) 3.88 +2% Se XX 3s? 3p®  “sy,, - %5, 0.83
1137.(8) 3.00 +3  sroxxtv  3s? 3p®  Zpy,, - %Py, 1.16
1142.5(2) 1144.7(1.0) 1.20 +4  Kr XX 3s2 3p® 2py,, - %Py, 0.89 RESKR
1151. (6) 2.62 43 Se XX 3s2 3p8  2pg,, - %p,, o.83
1161. (4) 1.21 43 cuxxII  2s2 2p* °p; - Ip, 1.87
1181.(5) 4.32 43 Ge xvIII 3s2 3p® 2Zpg,, - Zpa,z 0.69
1161.(7) 1.08 +4  Rb XXIII 3s2 3p® “sy,, - 2Dy;, 1.07
1162. (8) 3.96 +3  As XxVIT 252 2p° 2Dy, - %5, 2.64
1165.69(19) 2.46 +1  Ti XI 3s 3p 3%, - 1py 0.27
1169.85(14) 7.28 +1 Al VI 2s2 2p¢ 3¢, - s, 0.154
1170.(7) 112 +4  MnXvID 252 2p° 2Py, - %Ry,  1.24
1174.72(5) 1174.720(7) 4.66 +2  Ni X1V 3s% 3p3 sy, - %Py, 0.43  SBT
1177.4(7) 2.25 +3  Ti xviI 252 2p? 3p, - Ip, 1.13
1178.1(1.0) 5.48 +3  Br X111 3s2 3p  2py,, - %py, 1.01
1188.(8) 1.02 43  srxx1v  3s2 3p®  Zpg,, - %Py, 1.16
1189.82(1) 1189.82(16) 4.58 +1 Mg viI 252 2p? dp, - Isg 0.225 SBT
1180.07(1) 1180.074(20) 1.37 41 Mg VI 252 2p° sy, - %Py, 0.187 SBT
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s’l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
1191.3(2.8) 4.01 43 Cuxv  3s? 3p* 3p - lg, 0.44
1191.1(4) 1191.0(3) 1.01 +3  Nixxt  2s? 2p* %, - lp, 1.76  FBM
11981.62(1) 1191.611(20) 5.62 +0 Mg VI 2s? 2p® sy, - 2P, 0.187 SBT
1196.24(1) 1196.245(14) 2.87 -1* S X 252 2p3  %sy,, - 2Dg,, 0.447  SBT
1197.(9) 9.39 +3  Kr XXXIII 2s 2p 3%, -°p; 3.87
1195.3(2) 1199.(5) 2.3 +3  Asxx  3s23p2 3p, - lp, 0.81 RPSKR
Q 1199.5(9) 1.71 #1 K XII 2s2 2p* I, - 15, 0.63
1201.63(20) 1.8 +1  Ti XI 3s 3p %, - lp, 0.27
1204.5(2.1) 3.72 41V XII 3s3p  Sp, - lp 0.31
Q 1204.8(9) 1.36 +1 Kk xv  2s?22p2 o, -1s;  0.79
1205.9(3) 1205.9(3) 511+ Crxx  2s22p 2y, - 2Py, 1.50  HSCS
Q 1209.(14) 1.47 +1 Mo xxIX 3s? 3p2 lp, - Isg 1.59
1209.5(7) 2.91 42 K XIV 252 22 3p, - Ip, 0.79
1212.96(1) 1212.970(15) 1.64 +1 S X 252 2p° sy, - %Dy, 0.447  SBT
1216.43(1) 1216.46(15) 1.01 43  Fe XIII 3s23p? 3p, - I 0.36  SBT
1218. (6) 2.49 +3  As xvIIT 3s2 3p* 3p, - Ip, 0.71
1221. (4) 8.38 42  Co xx  2s2 2p* 3, - Ip, 1.60
1224.1(4) 1224.4(3) 1.60 +43  Tixvi 25?2 2p® Zpy,, - %P, 1.04  FBM
1228, (15) 3.57 43 Kr XXI 252 2p%2 ¢, - °p, 3.46
| Q 1238.(6) 4.04 +1  As XvIII 3s?3p* 1p, - ls; 0.71
1242.00(1) 1242.,00(8) 3.17 42 Fe XIT  3s® 3p® “s,, - 2py,, 0.33  SBT
Q 1243.(10) 1.47 #1  Nb xxvIII 3s2 3p2 lp, - ls, 1.50
1246. (6) 2.180+2% As XIX  3s2 3p° S3;2 - 21)5/2 0.76
1248. (8) 4.78 +3  Brxx11  3s2 3p2 3p, - Ip, 0.96
1250. (8) 7.75+3  Rbxx1v  3s% 3p2 3p; - 3p; 1.13
1252.(8) 3.28 43 Ge Xxvi 252 2p° 2Zpg,, - Zpg,, 2.46
1255.4(¢8) 4.49 +2 K XII 2s? zp* 3%p, - lp, 0.63
1257.(8) 9.83 +2  Rb XXIII 3s2 3p° Zpy ., - %p1,, 1.07
1258.5(3) 2.87 42 Coxir  3s® 3p® sy, - %py,, 0.38
1259.27(4) 6.72 +2  Fe XIX  2s% 2p* Jp; - Ip, 1.47
1268.7(2) 1269.(9) 9.19 +3  Krxx1  3s2 3p* 3p, - 3p; 0.94 RPSKR
1270.(5) 3.02+43 Coxxr 25229 2p,, -2, 1.74
1274.0(3) 1.21 43 scxv  2s%2p® g, -2, 0.9
1276.0(7) 1.31 41 Sc X 3s3p  °p; -l 0.23
1276.6(8) 1.36 +2  Se xvI  2s2 22 3p, - Ip, 1.01
1277.1(1.0) 1277.0(2.3) 6.16 +3  Kr XXV 3s 3p 3, -3, 1.22  RPSKR
1277.23(1) 1277.231(18) 2.57 +3  Nixmr o 3s? 3p* 3, - Is) 0.38  SBT
Q 1278.(10) 1.47 +1  zr XxvII 3s% 3p? Ip, - 15, 1.41
1279.(16) 3.27+3  Brwox 252 2p2 3p - 3p, 3.24
1286.(9) 7.16 +3  Kr XXII  3s2 3p3 S3/2 - 2D3/2 0.99
1286. (9) 7.65 +3  Br XXXII 2s 2p P, - °p; 3.64
1289.09(24) 2.27 #1  Ti XI 3s3p B, -lp,  0.27
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s—l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
1290.5(4) 1.62 +3  CaXv 252 2p° Zpg,, - 2py,, 0.82
1293. (4) 5.94 +3 Mo XXII 2s 2p  °P; - °P, 1.79
1292.4¢2) 1294, (6) 1.77 +3  As XIX  3s2 3p° 2D5/2 - 2P3/Z 0.76 RPSKR
1296, (10) 4.59 +3  zr xxv  3s? 3p* dpy - 3p, 1.26
Q 1296.8(1.2) 1.23 +1  Ar XIIT 252 2p2  lp, - lsg 0.686
1298. (6) 5.30 42 Mo XvIIT 2s2 2p* 3, - Ip, 1.32
1301.148(12) 6.10 -2 OV 2s 2p %, - 1p; 0.114
1303.456(12) 4.57 -2 OV 2s 2p %, - 1lp 0.114
Q 1304.8(1.2) 1.48 +1  Ar XI 2s2 2p*  1p, - 154 0.539
1307.51(5) 9.90 -2* P IX 252 2p°  “s3,, - D5, 0.372
1308.688(12) 7.48-2 OV 2s 2p %, - lp, 0.114
1308.6(7) 9.11 40 Sc X 3s3p ¢, - lp 0.23
Q 1317.(10) 6.95 +2 Y xxvi 3s? 3p2 lp, - l5; 1.32
1317.65(3) 1318.06(5) 5.46 +0 P IX 252 2p® sy, - PD3,; 0.372 ST
1319.1(3) 1319.(5) 2.76 +3  Ga XVII  3s2 3p3 293/2 - 293/2 0.62 RPSKR
1319.1(1.0) 7.82 43 Br X1x  3s% 3p® 2py,, - %p;,, 0.81
1322.23(4) 1322. (6) 6.20 +2  Mn XII  3s? 3p? 3p; - I54 0.31 ST
1324 .44(1) 1324.58(8) 2.79 41 Mg V 2s2 2p%  3p, - ls, 0.141 SBT
T 1331.52(1) 1330.5(1.1) 1.50 +2  Ar X111 2s? 292 3p, - Ip, 0.686  SBT
1333.(9) 9.30 +2  kr xx11  3s%2 3p® Zpy,, - Zp,,, 0.99
1335.(18) 2.97 +3  sSexxix 2s22p?2 3%, -3,  3.03
1340.7(4) 1340.09(20) 4.09 +2  cr xvir  2s2 2p* 3p; - Ip, 1.19  FBM
1341.(8) 2.42 43 Rb WXIIT 3s% 3p® 2py, - 2y, 1.07
1343. (6) 1.48 43 Ge XIX  3s% 3p2 3, - lp, 0.73
1349.40(1) 1349.36(9) 1.73 42 Fe XIT  3s23p® sy, - 2py,, 0.33  SBT
1354.08(5) 1354.10(9) 6.49 +3  Fe XxI  2s% 2p2 3p; - 3p, 1.69  SBT
1356.6(4) 1.6 +1  Na VI 2s2 2p2  3p, - 15, 0.172
1357.9(1.0) 3.56 43 Se XXIT 3s23p 2Py, - 2Py, 0.93
1358.0(4) 1.05+3 scxv 252 2p° %y, - %Py, 0.9
Q 1358.(10) 1.47 +1 scxxv 3s2 3p? b, - lg 1.22
1359, (4) 8.17 +3  Mn XvIIT 2s% 2p* 3p, - 3p; 1.32
1359.57(2) 1359.58(9) 2.00 +2  Mn XI 3s2 3p3 bs3/9 - 2P3/2 0.29  SBT
1360. (6) 1.18 +2¢  Ge XVIIT 3s% 3p° “sy,, - %D/, 0.68
1364. (6) 1.63 +3  Ge xvII 3s®3p* 3p, -1p,  0.63
1365. (8) 2.62 43 Gaxxv 25?2 2p® Zpy,, - %D, 2.28
1365.1(6) 4.74 %0 Na V 252 2p3 “53,2 - 293/2 0.138
1365.8(6) 1.96 0  Na V 252 2p% sy, - 2y, 0.138
Q 1368.(7) 2.90 41 Ge xviI 3s2 3p4 1p, - lg 0.64
1368.7(5) 1.62 43 Co XII  3s2 3p* 3p, - lsg 0.34
T 1375.95(3) 1375.95(5) 8.10 +2  Ca XV 2s? 2p% 3¢, - Ip, 0.89  SBT
1386.9(1.0) 3.07 +2  V XVI 2s? 2p*  3%p; - lp, 1.06
1387.8(8) 1.28 +1  Sc X 3s3p  %p, -lp 0.23

J. Phys. Chem. Ref. Data, Vol. 15, No. 1, 1986



FORBIDDEN LINES IN CONFIGURATIONS OF BE THROUGH MO ATOMS AND IONS

405

Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A(s™h Spectrum Config. Classification I1.E. Ref.
Observed Calculated (keV) (Obs. X)
1388. (10) 6.14 +3  Se XXXI  2s 2p g - 3p 3.42
1392.12(1) 1302.1(1.0) 2.41 42 Ar XT 252 2p*  3p, - 1n, 0.539  SRT
1400.(17) 2.68 +3  As XxvIIT 2s2 292 3p, - 3p, 2.83
Q 1400.8(2.8) 111+ crxir 2s?2 22 lp, - 35 0.592
1402.4(2.0) 6.68 +0  Ca IX 3s3p  Opy - lp 0.19
Q 1403.(10) 1.48 +1  Rb xx1v  3s2 3p2 Ip, - 154 1.13
1410.60(2) 1410.62(4) 6.39 +3  Cr XVI 2s2 2p’ 293/2 - 291/2 1.10 PSS
1416. (10) 4.66 +3  Br Xx1  3s2 3p° sy, - %Dy, 0.91
1416.(8) 3.13 +3  sexxi 3s2 32 %, -1p, 0.8
0 1420.6(1.4) 1.32 41 CLX 2s2 2% lp, - ls, 0.456
1422.(10) 8.50 +2  Br xxI  3s2 3p® 2Dy, - 2y, 0.91
1431.8(4) 7.25+42 caxiv  2s22p® 2pg,, - %py, 0.82
1432.5¢2.1) 4.70 +0  Ca IX 3s sp 3, -l 0.18
1440.2(8) 1440.05(22) 2.23 42  Tixv 25224 3p -1p, 0.94  FBM
1440.50(1) 1440.497(10) 3.42 -2+ 51 VIII 252 2p® Ysy, - %p5,, 0.304 SBT
1440.01(2) 1440.8(2.1) 3.68 +2 crxr  3s?23p® 3¢ -15;  o0.27 sBT
1445.75(1) 1445.753(10) 1.70 40 sivirr 282 2p% sy, - %Dy,  0.304  SBT
Q 1450.(12) 1.48 +1  Kr xx111 3s2 3p2  lp, - Ig; 1.05
1450.49(5) 1450.43(10) 1.02 +2  Mn XI 3s2 3p® sy, - 2py,, 0.20  SBT
1456.(7) 1.18 +43  Ge XVIII 3s2 3p® 25, - 2py,, 0.69
1457 .6(9) 1458 (4) 2.80 43V XTX zsz 2p Py;z - 2Py, 1.3 FBM
1459.(9) 3.73 43 znxx1rr 2s? 2p*  %p; - 3p; 1.97
1461.8(2) 1462. (10) 4.91+3  Krxxirr 3s2 3p2 %p; -3,  1.05 RPSKR
1464.9(2.2) 7.49 41  Cl XII 2s2 2p? 391 - 1p, 0.592
1467.06(1) 1467.4(1.1) 9.90 +2  Fe XI 3s2 3p*  3p; - s 0.29  SBT
1473.7(1) 1474.(15) 2.39 +3  Ge XxvII 2s2 2p2 3p; - 3p, 2.84 H
1476.(3) 4.01 +3  BrXXIVv 3s3p 3¢ -3, 1.10
1476. (10) 5.93 +3  Br XX 3s?.3p*  3p, - 3 0.86
1477.4(9) 4.71 +2 K XIV 2s2 202 3p, - Ip, 0.79
1478.(6) 6.390+1*  Ga xVII 3s% 3p° sy, - %y, 0.62
1480.8(5) 8.84 +2  KXIII 252 2p° %y, - 2Py, 0.71
1489.04(3) 1489.05(16) 1.21+2 CrX 352 3pd Syjp - “Pyyp 0.24  SBT
1501.2(9) 1.56 +2  sc x1v  2s2 2p* 3, - 1p, 0.83
Q 1502. (12) 1.49 41 Brxxir 3s?23p2 b, -1ls, 0.9
1502.2(2.3) .80 +0  Ca IX 3s 3p 3, - 1p; 0.19
1503.7(3) 1503. (6) 9.15 +2  Ga xvIIT 3s23p®2 3p, - Ip, 0.66 RESKR
1503.1(5) 6.66 +2  Ca XIv 252 208 ?%py,, - 2p;,, 0.82
1507.5(1.0) 1504 (5) 1.68 +3  znxvi  3s®3p® ?py,, - %P3, 0.55 RPSKR
Q 1508.(7) 2.28+1 Gaxvi 3s?3pt lp, - ls) 0.58
1507.(10) 4.85 43  As XXX  2s 2p %, -3 3.20
1507. (8) 2.02 43  znxxv 252 2p° %y, - p5,,  2.10
Q 1520.2(7) 1.00 41 S XI 252 202 1, - 15, 0.505
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s—l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
1524.(9) 7.51 +2  Se XX 3s2 3p® %Dy, - 2Py, 0.83
1526.(6) 1.05 43 Ga XVI  3s2 3p* 3p, Ip, 0.58
1527.8(3) 1527.8(1.0) 5.03 +3  Se XVIII 3s? 3p° %Py, - %P, 0.74  DHSC
1529.29(5) 9.48 +0  Na IV 252 2p4 %p, 1s, 0.099
1542.7(1.2) 1.25 +2  CL X 2s2 2p*  3p, ‘p, 0.456
1545.9(2) 1545.(9) 3.01 +3  Se XX 3s? 3p°  s3,, - %Dy, 0.83  DHST
Q 1552.7(4) 1.17 41 S IX 2s2 2p%  1p, 1s, 0.379
1554.(5) 3.23 40 X VIII  3s 3p 3, p, 0.15
Q 1558.(10) 1.49 41  se XXI  3s2 3p2 Ip, 15, 0.88
1559. (14) 2.11 +3  Ga xxvI  2s? 2p%? 3p, 3p, 2.45
1564.30(2) 1564.09(17) 5.89 +1 Cr X 3s2 3p? 433/2 221/2 0.24  SBT
1566.4(1) 1565. (5) 3.38 43  Cr XXI  2s 2p %p, 3, 1.63  Su
1568.7(1.0) 1.05 +2 Ca X111 2s2 2p* 3p 1p, 0.73
1572.(10) 1.53 +3  Kr xxXII  3s? 3p® 2Py, - %Py,  0.99
1573.04(18) 2.11+2 VX 3s? 3p2  3p, s, 0.23
1573.2(5) 1573.2(1.0) 2.30 43 As xxI  3s®3p 2y, - %Py, 0.85 RKSIR
1574.2(7) 5.90 42 Mn X 3s2 3p%  3p; 1s, 0.25
1574.82(5) 1574.60(13) 5.50 40 Ne V 2s2 2p?  3p; 1s, 0.126 ST
1575.183(4) 1.09 -2 NIV 2s 2p 3, p, 0.077
1572.9(1.0) 1576.(12) 1.92 43  Yxxv  3s? 3p*  3p, 3p, 1.18 RPSKR
1576.750(4) 8.33 -3 N IV 2s 2p 3p, 1p, 0.077
1580.338(4) 1.35 -2 NIV 2s 2p 3, p, 0.077
1581.(5) 2.30 40 K VIII  3s 3p %p, p, 0.15
T 1582.56(1) 1584.3(1.6) 2.66 +2  Ar XIIT 252 2p2  3p, Ip, 0.686  SBT
1585.5(1.1) 1.59 43 Fexx  2s%2p° 2p;,, - 2py, 1.58
1601.5 1600.0(5) 1.41 40 Ne IV 252 2p° sy, - %P3,, 0.097  SBT
1601.7 1600.1(5) 5.90 -1 Ne IV 25 2p° sy, - %Py, 0.097  SBT
1602.(6) 3.32 +1*  Zn XVI  3s2 3p° Sa;g - 2Dsjp  0.55
1603.3(5) 4.23 42 KXITT 25?2 2p®  %pg,, - %Py, 0.71
1603.36(8) 1.2z -2+ a1 vil 252 2p% sy, - %D, 0.241
1604.80(4) 1604.80(5) 4.26 -1+ AL VII 252 2p°® 4sy, - Dy, 0.241 ST
T 1600.3(2) 1606. (10) 2.03 +3  As XX 3s2 3p?  3p, Ip, 0.81 RPSKR
1614.51(3) 1614.5(7) 3.62 41 S XI 2s2 2p?2  3p; 1p, 0.505  SBT
Q 1618.(11) 1.49 40 As xx  3s% 3p2  Ip, 1s, 0.81
1633.3(5) 7.05+1  V IX 3s? 3p° sy, - PRy, 0.21
1638.(7) 7.79 42 Ga xviI 3s2 3p° %Dy, - 2, ,, 0.62
1642, (10) 6.39 +2  As XIx  3s% 3p° Zpg,, - %Py, 0.76
1643 (5) 3.43 +0 K VIII  3s 3p %, p, 0.15
1646.(9) 3.76 +3  Ge XXIX 2s 2p %, 3p, 3.00
1647.4(1.2) 6.84 +1 K XII 2s2 2p*  3py Ip, 0.63
Q 1651.(7) 1.78 +1  Zn XV as? 3p* Ip, s, 0.51
1656.3(3) 1656.29(27) 4.58 +3  cr xviI  2s? 2p* %p, - %p 1.18  HSCS
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Table 40, Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s—l) Spectrum <Config. " Classification I.E. Ref.
Observed Calculated (keV) (Obs. M)
1659.(12) 1.8 +3  zmxxv 25?22 ¥p; - %p, 2.27
Q 1659.2(8) 8.99 40 P X 252 292 lp, -ls;  o.424
1664.0(6) 4.07 +2 K XIIT  2s%2p° 20y, - %y, 071
1660.4(2) 1668. (10) 1.93 43 As X1x  3s® 3p® ‘s, - %py;, 0.76  RPSKR
1678. (6) 3.46 43  Maxx  2s% 29?2 3p; - 3p) 1.54
1676.9(2) 1680.(7) 5.56 +2  zn XVII 3s% 3p? 3p; - Ip, 0.59 RPSKR
1686.3(1.8) 4.76 +2 Ar X11 252 2p®  Zpy,, - %p;,, 0.618
Q 1687.(9) 1.48 41 Ge X1X  3sZ23p2 Ip, - Is, 0.73
1691.0(3) 1690.(8) 1.49 43 Cu XXITI 2s® 2p° 2py,p - %p5;p 1.94  H
1693.9(6) 3.40 +2  cr X 3s? 3p* dp, - lg, 0.21
1694.1(8) 3.28 41V IX 352 3p° “S3/9 - Py 0.21
1698.0(2.9) 1.46 +2  cLx1r  2s% 292 3, - Ip, 0.592
1702.8(2) 1706.¢7) 6.67 +2  Zn XV 3s2 3p% 3, - Ip, 0.51 RPSKR
Q 1708.5(1.0) 1.03 +1 P VIIT 252 2p* lp, - lsg 0.310
1714.1(3) 1714.1(4) 2.58 +3  Se XXIII 3s 3p 3, - %p, 1.00  DHSC
1715.44(1) 1715.41(12) 6.18 +1 S IX 2s2 2p* %p, - 1p, 0.379  SBT
1718.(5) ©1.01 43 Cu XV 3s? 3p®  Zpy,, - %Py, 0.48
1718.4(1.7) 1721.4(1.5) 3.52 43 VXV 2s? 2p°  2py,, - %y, 0.98  FBM
1723.(15) 3.04 +3  Brxx11  3s2 3p?  3p; - 3p; 0.96
1724.7(4) 1.17 42 Ti IX 3s2 3p2  3p; - s 0.19
1727.7(3) 1726.(12) 3.76 +3  Se XIX  3s? 3p* 3p, - 3p; 0.7¢  DHSC
1731.(5) 1.68 +1%  cuXv 352 3p® 55, - s,  0.48
1737.3(2.5) 1.46 +0  Ar VII  3s 3p %, -1lp 0.124
1741.9(2.1) 4.21 +1  Ar XI 2s% 2p*  %p, - Ip, 0.539
Q 1762.(9) 9.73 40 Ga xvIII 3s®3p? Ip, -ls;  o.e6
1762.0(1.6) 1.0540 Ar VII  3s3p  °p; - lp; 0.124
1776.0(3) 1777.(9) 1.57 +3  CuxxXmv 2s% 2p2 %p, - 3p, 2.09  HSCS
1778.1(1) 1778.09(10) 1.5 +3  Ti XVIII 2s? 2p %Ry, - %py;, 1.22  SFH
1778.8(2) 1779.(10) 5.22 +2  Ge XVIII 3s2 3p° %p,,, - %py,, 0.69  DHST
1777.2(3) 1779.8(1.0) 3.18 43 As xvII  3s% 3p° ey, - %Py, 0.67 RPSKR
1782.0(2) 1783.(10) 1.22 43 Ge XVIII 3s% 3p® sy, - %Dy, 0.63  DHST
1785.8(9) 1.68 +1 P X 252 2p2  3p; - Ip, 0.424
1787.9(2.0) 2.40 42 Ar X11 252 2p3  Zpg,, - %Py, 0.518
1797.5(6) 3.90 1 Tivitt  3s2 3p® sy, - %Py, 017
Q 1805.(7) 1.4z +1  caxiv 3s? spt o, - I3 0.44
1805.94(1) 1805.94(7) 2.75 -2% Mg VI 252 2p° sy, - %y, 0.187 SBT
1806.49(17) 4.58 ~3+ Mg vi 252 2p° sy, - %pg,, 0.187
1808.(9) 2.86 +3  Ga XXVIII 2s 2p % - 3 2.79
1814.63(5) 2.76 40 Ne 111 252 zp* 3p, - Igg 0.064
1815.8(1.7) 1.60 +0  Ar VII  3s 3p %, - 1lp 0.124
1810.4(3) 1816.(10) 1.31 +3  Ge XI¥x  3s2 3p2 3%p, - 1lp, 0.73 H
Q 1822.4(8) 8.01 +0  si1x  2s2 2p? 1lp, - lsg 0.351
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Winveleugths and transition probabilities ordered by wavelength - Continued
Wavelength A (s™h Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
1826.21(2) 1826.2(9) 7.69 41 S XI 2s2 202 %, -lp,  0.505 sBT
1830.39(24) 1.89 +2 VvV VIII  3s2 3p* 3p, - lg 0.17
1832.7(3) 1832.2(1.0) 1.46 +3  Ge XX 3s3p 2y, - 2p;, 0.77 DHSC
1836.2(2.2) 2.41 42 Ar XIT  2s2 2p3 2D3/2 - 2P1/2 0.618
1642.(8) 5.15 +2 Zn EVI 3s? 3p®  7pg;y - 23,y 0.55
1845.4(7) 1.75 41 Ti viID  3s? 3p3  4sy, - %Ry,  0.17
Q 1846.(9) 1.46 +1  znxvil  3s23p2 lp, - ls; 0.59
1852.4(1.8) 2.54 +1  CLX 2s2 2p* %, - lp, 0.456
1866.75(1) 1866.751(17) 8.27 +ox Ni xv  3s®3p® sy, - %5, 0.43  SBT
1871.(15) 9.27 +2  Br w1 3s?3p® Zpy, - Zpy, 091
1872.0(3) 1874.(6) 3.32+2 cuxvi 3s23p2 3 - Ip, 0.52 H
1875.73(7) 1.51 40 F IV 2s% 2p2  3p; - I 0.087
1800 (10) 7.64 +2 Ga XVII  3s2 apd "salZ - 293,2 0.62
Q 1895.0(9) cg.01 40 sivin 25?2 2% lp, - ls) 0.247
1901.41(26) 6.12 +1  sc viII 3s? 3p2 3, - Isg 0.16
1906.(7) 4.18 +z  cuxiv 3s® gpt 3p, - Ip, U.44
1908. (5) 1.86 +3 VXX 2s2p %p; -3,  1.49
1913.1(8) 2.49 42 c1xr 25?2 2p® 2y, - Zpy,, 0.529
1913.7(9) 2.90 +1 P VIII 2s2 2ph p, - lp, 0.310
1917.3(2) 1914.98(21) 1.32 43 Ni xx11r 2s? 2p2 3, - 3p, 2.01 H
1928.7(3) 1929. (6) 1.03 +3  Ni xX11 252 2p°® Zp;,, - Zpg,, 1.89 H
1934.(10) 4.11 42 Ga xvil 352 3p® 2py, - %py,, 0.62
1939.435(11) 3.52 -1 F III 252 2p3  Ys5,, - %Py, 0.063
1039.465(11) 1.44 -1 F III 262 23 372 - 2P1/z 0.063
Q 1940.(7) 1.39 41 cuxvi  3s23p? o, -1s;  o0.52
1945.(15) 1.47 43 se ki o3s% 3p*  Bpp - 3p 110
1966.1(1.9) 5.97 42 Ni X1V 3s% 3p® Zpgy,, - 2P3/2 0.43
1967. (4) 6.14 -1 CLVI  3s3p 3¢, -1p  0.007
Q 1968.38(4) 1.16 41 Ni X111 3s23p® o, - 1s;  o0.38
1974.5(1.1) 3.86 +1 P X 2s2 2p2 3, - 1lp, 0.424
1984.88(2) 1984 .88(3) 7.40 +0  Si IX 2s2 2p2 3, - p, 0.351 SBT
1985.(11) 1.55 43 cuxxrr  2sZ z2p* 3p, - 3p; 1.67
1987.7(6) 1.36 +1 S IX 2s2 2p* %p; -,  0.379
1988.0(8) 2.05+1 s VII  3s23p® sy, - 2By, 0.1
1989. (4) 4.46 1 c1 VI 3s 3p 30y - 1p 0.097
1989.38(18) 1.00+42  Tivir 3s23pt 3p - ls) 0.14
1990. (5) 4.69 +2  znxvi  3s? 3p° 455, - 2Dy, 0.55
1990.8(8) 1.31 +2  ClL XI 2s% 2p° %Dy - 2Py, 0.529
1999.95(4) 1.22 -3 ¢ III 2s 2p 3%, - lp 0.048
2000.(8)2 2.13 +3  Zn XXVII 2s 2p OB, - 9B;  2.80
2000.7(2.8) 1.63 +3  As XXII  3s 3p 3%, -3, 0.90
2000.90(4) 1.04 -3 € III 2s 2p 3, -1y 0.048
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s™h Spectrum Config. Classification = I.E. Ref.
Observed Calculated (keV) (Obs. X)
2003.16(4) 1.52 -3 ¢ III 2s 2p 3¢, -lp;  o0.048
2011.8(8) 3.96 0%  Co XITIT 3s% 3p® sy, - 2ps5,, 0.38
2015.(11) 7.98 42 M X1x 252 2p% 2Py, - %Ry, 144
Q 2018.(3) 7.09 +0 AL vIII 252 2p2 1p, - ls) 0.285
2024.2(8) 8.93 +0  Se vir  3s2 3p% 4sy,, - 2Zp, 0.14
2032.6(3) 2030.(14) 2.34 +3  As xvIII 3s2 3p* 3p, - 3p, 0.71 RPSKR
2031.6(9) 1.35+3  crxt 252 2p° Zpy,, - %py,, 0.528
2035. (4) 6.93 -1  CL VI 3s3 %, -l  0.09
2042.7(8) 2042.8(8) 24743 vxvi  2s?2p% 3, -3, 106 FEM
2042.0(3) 2043.(15) 1.85 +3  Se xxI  3s?2 3p2 3p;, - 3p, 0.88  DHSC
2046.(10) 8.33 +2  Ga xvIII 3s2 3p2 3p, - Ip, 0.66
Q 2046.5(2.1) 1.36 +1 Wi XV 3s2 32 lp, - 15/ 0.46
2066.9(1.4) 1.78 -2%  Na V 252 2p%  %sy,, - %0y, 0.138
2088. (9) 3.33 +2¢ caxv  3s23p® g, - Zpy,, 0.48
2068.4(1.4) 1.73 -3* NaV 252 2p® sy, - %5, 0.138
2085.1¢1) 2085.1(1.0) 1.98 +3  Ge xvi  3s? 3p° %py,, - PPy, 0.60  DHSC
2085.51(5) 2085.51(3) 1.94 42 Ni XV 3s2 3p?2 %, - lp, 0.46  SBT
2085.3(2) 2086.(9) 2.81 #2  Cu XV 3s2 3p3 45y, - %Dy, 0.48  DHST
2090.9(3) 2090.8(4) 1.81+3  crxix 2s? 2p2 3y - 3p, 1.40  HSCS
T 2104.(12) 1.05+3  coxx11 2s? 2p2 3p, - 3p, 1.85
2110.97(13) 3.04 +1 caVvII 3s?3p?2 3, - 1lg, 0.13
2111.(10) 3.1142  znxvi  3s23p® Zpg, - %y, 0.55
2117.1(2) 2117.12(18) 1.89 +3  Ti X1V 252 2p° 2Py, - %p,,, 0.86  SFH
Q 2124.9(6) 7.79+0 a1vi 22 2p* lp, -1s;  o0.15
2125.50(2) 2125.500(23) 2.58 +2  Ni XIII  3s 3p* 3p, - 1p, 0.38  SBT
Q 2137.9¢1.3) 9.72+0  Coxrr  3s2 3p* lp, - ls; 0.3
2146.64(4) 2146.64(5) 1.28 +1 s1vir 2s? z2p*  %p, - lp, 0.247  SBT
2146.9(1.0) 9.07 +2  Ga XIX  3s2 3p 291/2 - 2P3/2 0.70
2149.26(5) 2149.31(3) 1.83+41 si1x  2s®20%2 3%, -1, o0.351 SsBT
2150.0(1.6) 7.03 +0  PVviIz 2s2 2% 3¢, -1,  0.310
2156.28(24) 1.25+2  SX 2s2 2p°  2py,, - 2Py, 0.447
Q 2166.(3) 1.27 41 coxiv  3s?23p2 1lp, - I5/ 0.41
2169.08(2) 2169.69(24) 1.84 +0* Fe XIT  3s2 3p> sy, - %5, 0.33  SBT
2178.99(7) 5.0 41  sc v 3s2 3p* 3p; - I 0.11
2184.26(5) 2184 ,250(24) 1.63 +2 Ni XIV 362 3p3 asa/z - 203/2 0.43 SBT
2190.5(2) 2190.52(19) 8.53 +2 scxvil 2s22p 2py,, - %Py, 1.09 SCCFH
2211.26(25) 8.92 +1 S X 252 2p°  2pg,, - 2By,  0.447
2214.5(1.0) 1.00 +1  Ca VI 3s? 3p® 455, - 2Py, 0.11
2222.(3) 3.06 +0 AL vIIT 2s% 2p2 3p, - Ip, 0.285
2228.(7) CuXxvl 2s2p  9py -3  2.41
2242.1(1.0) 42840 cavi  3s23p% sy, -2, o011
2242.61(4) 4.93 -1 F II 2s2 2p* %, -1s;  o0.035
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10 V. KAUFMAN AND J. SUGAR
ialile 40, Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. XA)
2244.84(26) 7.20 41 S X 252 2p°  Zpy,, - Zpy,,  0.447
2245.5(1.4) 3.49 42 Co X111 3s% 3p°  Zpy,, - Zpy,, 0.38
2246, (15) 5.48 +2  Se XX 3s2 3p 2P1/2 - 2P3/2 0.83
2247.(14) 6.75 +2  Co XXI 252 2p° 2D3/2 - -"105/2 1.74
Q 2261.5(6) 6.16 +0 Mg VII 252 2p2 Ip, -ls;  o0.225
2285.4(1) 2284.(30) 5.01 +2 Mo XXVIIT 3s2 3p° %Dy, - ZDg,, 1.49  DHSC
2265.5(8) 2.30 -1 SV 3s3p - %py - lp 0.073
2284.63(18) 1.68 -1 SV 3s 3p %, - 1p 0.073
2290.2(1.0) 9.05 +1  Co XIII  3s? 3p® sy, - %Dy, 0.38
2284 .6(1) 2293.(10) 5.26 +2  znxvII 3s2 3p? 3p, - Ip, 0.5  BGBR
2298.0(3) 2298.0(5) 8.46 +2 Fe XXI 2s? 2p%  %°p; - %, 1.69 HSCS
Q 2301.3(5) 1.20 +1 Fe XIIT  3s% 3p2 1p, - ls; 0.36
2312.(10) 2.27 42 cuxv 3% 3p° %py,, - 2P, 0.48
2320.8510(16) 3.27 -1 0 III 2s2 2p2 %p; - 15, 0.055
Q 2321.0(2.7) 8.31 +0  Fe XI 3s2 3p*  Ip, - ls, 0.29
2321.6(2.7) 2.11 +2¢ N1 X1V 3s?3p®  Zpg, - Zpy .  0.43
2325.1(8) 2.65-1 SV 3s 3p %, -1l 0.073
2331.(4) 10942 coxiv  3s?3p? 3 -lp, 0.1
2341.008(27) 8,33 -1%  Mn XI 3g2 3p3 "s;”z - 205/2 0.20
2344.6(2) 2344.5(2.3) 1.01 43  Ti XIX  2s 2p %, -3, 1.35 PSS
2350.02(18) 3.37 +0  si vir  2s? 2p* %p; - 1p, 0.247
2350.2(3) 2350.2(4) 1.01 +3  Ge XXI  3s 3p %p; - 3p, 0.80  DHSC
2365.(3) 8.13 +0 Al viIT 2s% 2p2 3%p, - lp, 0.285
2367.52(8) 1.0 41 K VI 3s2 3p2  3p, - Isg 0.10
2350.8(3) 2371.(30) 2.23 +2 Mo xxvir 3s? 3p® 3p; - lp, 1.43 H
2373.4(1.1) 1.56 +2  Coxir  3s?3p* %p, - lp, 0.34
2386. (30) 4.39 +2 N xxvil 3s% 3p° %y, - 2D, 1.41
2406.9(3) 2404, (14) 1.43 +3  Ge xviI 3s? 3p* 3p, - 3p, 0.64  DHSC
2405.68(1) 2405.1(3) 4.81 #41  Fe XIT  3s? 3p> sy, - Zny,, 0.33  SBT
2412.9(1) 2,40 41  Ca V 3s? 3p*  3p; - lsg 0.08
Q 2417.5(3) 6.50 +0 Mg V 252 2p*  1p, - Is 0.141
'2418.2(1.2) 2.65 -3* Ne IV 2s? 2p®  “sy,, - %y, 0.007
2420.9(1.2) 6.03 -4* Ne IV 252 2p° sy, - D5,  0.097
2421.7(1.2) 6.11 +1 P IX 252 2p°  %py,, - 2py,, 0.372
2428.4(6) 5.15 40 AL VI 2s2 2p* 3¢, - lp, 0.154
2433.(30) 1.99 +2  Nb XXvi 3s? 3p* °p; - Ip, 1.34
2438.0(3) 2440.(16) 1.10 43 Asxx  3s23p? 3p, - 3p; 0.81 RPSKR
2442.(20) 7.71 +2  Ro xx1r 3s2 3p*  %py - 3p; 1.02
Q 2456.(19) 1,12 +1  Mn XII 3s2 32 Ip, - Is, 0.31
2458.2(1.2) 3.54 +1% P IX 252 2p3 2D5/2 - 2p3/2 0.372
2456.3(3) 2459.7(1.0) 1.21 43 Ga XV 3s2 3p>  2py,, - %Py, 0.54 RESKR
2467.(19) 1.23 +3  Ni XXV 2s 2p %, - °%p 2.30
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (5'1) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
2470.21(2) 2.38 -2 0 II 252 2p° sy, - ZPyp  0.035
2470.33(2) 5.95-2 O 1II 252 2p3 sy, - %P3, 0.035
2484.3(1.2) 3.72 +41* P IX 252 2p°  2py,, - 2By, 0.372
2484 .24(12) 4.56 40 KV 3s2 3p° sy, 2P3/2 0.08
T 2476. 2497.(30) 1.76 +2  zr xxv  3s% 3p® 3p, 1p, 1.26  DHSC
2509.2(7) 1.17 40 Mg viI  2s2 2p2  3p; b,  o0.225
2514.45(13) 1.90 40 KV 3s2 3p° sy, - 2p;,, .08
Q 2516.5(2.7) 7.24 40  Mn X 3s2 3p*  Ip, Is, 0.25
2549.8(2) 2529. (30) 3.80 +2  zr xxv1  3s? 3p® %py,, - %5, 1.32  DHST
2532.0(1) 2531.5(1.0) 5.53 2 zn XVIII 3s23p %py,, - %Py, 0.63  BGER
2534.1(5) 3.67 -1* Cr X 3s2 3p3  %s5,, - D5, 0.24
2538.3(3) 2.42 41  Mn XI 3s2 3p3 433/2 203/2 0.29
2539.96(5) 1.598 +2 Ni XIV 3s” ap? "1)3/2 Zrl/z 0.43
2544.8(1) 2544.54(19) 1.30 43 Tixv 252 2p* 3p, -3, 0.4 sFH
T 2539.7(3) 2555.(12) 3.28 42 cuxvi  3s? 3p2 3p, p, 0.52  DHSC
2559.(19) 6.43 +2  Mn XX 2s% 2p2  °py °p, 1.54
2565.(30) 3.52 +1  yxxv  3s? 3p*  3p, p, 1.18
2565.93(6) 2566.7(5) 2.00 +2  Fe XIT  3s2 3p> Zpy,, - %Py, 0.33  SBT
Q 2568.9(1.9) 5.27 +0  Na VI 252 292 1p, Is, 0.172
2578.77(1) 2578.84(14) 4.57 #1  Fe XIIT 3s2 3p2 3p, 1p, 0.36  SBT
2598.0(1.9) 1.33 +2%  Co XIII  3s% 3p® 2pg,, - %y, 0.38
2601.0(7) 1.48 +0 AL VI 2s2 2p*  3p; 1p, 0.154
2606.4(3) 2606.4(3) 3.80 +2  Cr xvIII 2s2 2p° 2Py, - %py,, 1.30 DH
2629.1(8) 3.36 40 Mg VII 252 2p2 3p, 1p, 0.225
2633.6(1.4) 9.19 +2  vxvirr 2s? 2p2 3p, - 3p; 1.26
Q 2634.(7) 1.03 +1  Cr XI 3s2 3p2 1p, sy 0.27
2636.(25) 1.36 +2  Sr xx111 3s2 3p 3p 1p, 1.10
2637.2(2) 2637.18(21) 9.78 +2  Sc XIII  2s2 2p° 293,2 291/2 0.76  SCCFH
2640.(25) 8.82 +2 Mo XXXI 3s 3p B, 3p, 1.80
2648.71(2) 2648.67(7) 9.23 41 Fexr  3s23p* 3, -1, 020 sBT
2665.1(3) 2665.2(3.0) 4,17 42  Fe XX 2s2 2p3 203/2 2D5/2 1.58 SH(78)
2682.154(10) 7.33 -2 P IV 3s 9p 3P0 p, 0.051
2691.04(19) 5.89 40  Ar vV 3s2 32 3%, -1ls;  0.075
2694.4(5) 1.14 41 Cr X 3s2 3p>  %s5,, - %Dy, 0.24
2698.696(10) 5.40 -2 P IV 3s 3p P, p,  0.051
2717.8(3) 2700.(30) 7.87 40 yxxv  3s?3p® Zpy, - %Dy, 1.24 RPSKR
2710.(25) 1.18 42 Rb XXII  3s2 3p* 3p; 1p, 1.02
2711.07(10) 1.05 41 K IV 3s? 3p*  3p; 1s, 0.06
2722.4(4) 2.83 +1 51 VIl 252 2p° 2Dy, - %Py, 0.304
2724.(20) 3.15+2  as x1x  3s2 3p® Zpy,, - %py,, 0.76
2733.280(11) 8.66 -2 P IV 3s 3p P, p,  0.051
Q 2733.6(1.5) 6.41 40  Cr IX 3s? 3p* Ip, Isq 0.21
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s_l) Spectrum Config. Classification 1.E. Ref.
Observed Calculated (keV) (Obs. A)
2737, (4) 4.37 42 caxvi  2s?2p  %py,, - %Ry, 0.97
2741.2(4) 1.69 +1%  si virr  2s% 2p® 2y, - 2By,  0.304
2752.6(1.6) 1.57 -1%  V IX 3s? 3p®  4s3,, - Pp5,, 0.21
2763.1(4) 1.79 +1* 81 VIIT  2s% 2p° %Dy, - 2Py, 0.304
2772.35(4) 8.52 -5 B II 2s 2p %, - 1p 0.048
2772.78(4) 2.01 -1 B II 2s 2p 3, - lpy 0.048
2774.01(4) 1.07 -4 B II 2s2p %p, - lp 0.048
2780.(6) 6.13 42 Ga XX 3s 3p %, -3, 0.70
2782.7(3) 1.86 40 Mg V 252 2p* 3¢, - 1lp, 0.141
2788.(25) 1.02 +2 ke xxI  3s®23p* 3p; - Ip, 0.94
2791.7(2.2) 1.10 +2%  Co XIIT 3s® 3p° 2Zpy , - 2p;,, 0.38
Q 2803.74(18) 5.43 40 Na IV 2s2 2p* o, -1s;  o0.099
2808.(22) 8.48 +2  Co XXIV 2s 2p Py, - °By 2.12
2818.2(3) 2817.7(3) s.7z +2  Nixxt o zs? zpt 3py - 3py 1.76  HSCS
2818.01(6) 2.05 42 Ni XV 3s? 3p2  3p, - Ip, 0.46
2841.1(2) 2834. (40) 2,91 +2 Mo XX1X 3s? 3p?2 3p; - 3p, 1.49  DHSC
Q 2836.7(6) 9.45 40 VX 3s2 3p2 1, - Is4 0.23
2839.(25) 7.16 42 Nb XXX  3s 3p Py - 3Py 1.70
2853.654(24) 1.88 40  Ar IV 3s2 3p3  Us5,, - 2Py, 0.060
2860.(12) 3.35 41 ManXII  3s23p2 3p, -1, o0.31
2868.(15) 8.5 +2  GaxvI  3s% 3p* 3p, - 3p; 0.58
2868.15(5) 7.60 -1 Ar IV 3s? 3p® sy, - %py,,  0.060
2871.(30) 8.68 +1  Br XX 3s? 3p* %, - Ip, 0.86
2872.7(1.9) 4.06 -1 Na VI 252 2p2 3, - 1p, 0.172
2880.3(1.7) 4.98 +0  V IX 3s? 3p®  “sy,5 - 2Dy,  0.21
2885.4(3) 2885.4(1.2) 4.69 +2  crx;x 2s22p2 3p; - %,  1.40  HSCS
2896.(30) 2.6 +2 Sr xXIv  3s2 3p> 21)3,2 - 20512 1.16
2902.8(6) 8.13 +1% Fe XII  3s% 3p> 2Dy, - 2y, 0.33
2907.9(3) 2907.82(24) 5.20 +2  Sc XVIII 2s 2p 5Py - °B, 1.21  SH(82)
2922.3(1) 2922.5(1.0) 7.20 42 zn XV 3s% 3p> %Py, - %Py, 0.47  BGER
2925.9(6) 1.13+2 M xr 3s23p3 %y, - 2py, 0.29
2928.0(4) 5.85-1 MgV 252 2p* %, - 1p, 0.141
2929.70(4) 3.63 -4x FIIT 252 2p° “s5,, - %Dy, 0.063
2932.78(4) 1.63 -4+ FIIT 25 2p® sy, - %5, 0.063
2033.7(2) 2938.(18) 6.30 +2  Go XIX 3¢2 3p2  3p; - 3p, 0.73  DHSC
2956.0(2.6) 533 +41 Mn X 3s? 3p* 3p, - Ip, 0.25
T 2935.8(3) 2958. (20) 7.31+41  sexix 3s?3p* %, -lp, 0.7 pHsC
2958. (40) 2.83 +2  Npb xxvIII 3s% 3p2  %p; - 3p, 1.50
2971.9(1.8) 1.27 +0  Na VI 2s? 2p2  3p, - lp, 0.172
2972.288(1) 2972.2864(13) 6.68 -2 01 252 2p* 3, - I5g 0.014 E(65)
Q 2972.8(5) 4.39 40 Ne V 252 2p2  lp, - lsg 0.126
Q 2978.1(6) s.eL+0  vvirn  3s?3pt o, -l 0.17
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s”1)  Spectrum Config. Classification  I.E. Ref.
Observed Calculated (keV) (Obs. X)
3006.1(1.8) 6.62 -2% Ti VIIT 352 3p° sy, - ZDg,,  0.17
3007.6(3) 3007.6(1.0) 3.30 +2  CuxvII 3s%3p 2Py, - %Py, 0.55  HSCS
3051.(20) 6.07 +1  As XVIII 3s23p* 3p; - lp, 0.71
3062.838(13) 3.40 -2 N II 252 2p2 3 - Igg 0.030
3067. (30) 5.73 +2  Ir XXIX 3s 3p %pg - 3py 1.80
3070.7(3) 7.22 40 AaLvir 252 2p° 2y, - %y, 0.241
Q 3071.8(1.3) 8.58 +0  Ti IX 3s? 3p2  Ip, - 15, 0.19
3072.0(4) 3072.0(7) 7.21 +1* Fe XII  3s2 3p° 203,2 - 2P1,2 0.33 J
3076.0(4) 1.27 1% a1 vir 252 2p°  Zpg, - Py,p 0.241
3100.5(3) 3094. (40) 2.37 +2  Zr XXvII 3s? 3p2 3p, - 3p, 1.41  DHSC
3096.0(3) 8.12 +ox AL VII  2s2 2p° Zpy,, - Zp;,, 0.241
3105.6(1.9) 2.00 +0  Ti VIII  3s?% 3p° Saj2 - 2D3sp  0.17
3109.08(30) 3109.14(5) 4.09 +0  Ar 111 3s? 3p* 3p; - Ig) 0.041 B(60)
3110.(7) 1.24 +2  Co XIv  3s? 3p2 3p, - 1p, 0.41
3118.55(8) 21940  cr1v 3s23p2 3p, - 1g, 0.053
3134.(30) 3.81 +2 Kr XXI 3s? 3p* %y, - %p; 0.94
3131.3(3) 3150.(20) 4.97 1 Ge xvII 3s? 3p* 3p; - Ip, 0.64  DHSC
3152. (30) 2.17 +2 Ro X111 3s% 3p® %y, - %5,  1.07
3178. 3177.8(7) 17741 crxt 3s?3p2 %p -1, 027 M
3206.1(3) 3206.36(21) 6.55+2  scxiv 2s?22p* 3, -3p  0.83 sccrH
' 3230.(16) 5.70 42  Fe XXIII 2s 2p 3p - 3p, 1.96
3240.6(7) 4.73 +1*  Mn XI 3s2 3p>  Zpg;y - 2Py, 0.29
3241.68(10) 3241.63(15) 5.75 -1  Na IV 2s? 2p*  3p, - Ip, 0.099 B(60)
3254.8(1.0) 3250. (40) 2.44 42 yxxvi 352 3p2 3p; - 3p, 1.32  RPSKR
3258, (20) 4.00 +1  Ga ¥vi  3s23p* 3p, - Ip, 0.58
3259.(30) 23542 mxix 252 2p° Zpy, - %, 1.4
Q 3259.5(6) 4,92 +0  Ti VII 8s? 3p* 1p, - s, 0.14
3301.1(5) 2.99 +1  Cr IX 3s? 3p*  3p, - 1p, 0.21
3296.2(2) 3304.0(3) 3.67 42 Zn XIX  3s 3p %, -3, 0.70  BGBER
3305.9(2.2) 2.78 -2v  Se VII  3s? 3p® sy, - %, 0.14
3307.(3) 3.24 +2  vxvil 252 2p2 3p; - 3, 1.26
3314.727(16) 1.85 -2 Si III  3s 3p 3 - lp, 0.033
3326.4(8) 6.22 41  Cr X 3s? 3p  Zpy,, - 2y, 0.24
3327.5(4) 3327.8(6) 4.87 +2  CaXII  2s%2p° 2py,, -2, 0.66 J
3326.921(16) 1.37 -2 Si III 3s 3p %, - lpy 0.033
3330. (30) 4.52 +2 Y XXVIII 3s 3p %, -3 1.50
3340. (20) 1.75 +2 Ge XVIII 3s2 3p° 2p;,, - 2p,,, 0.69
3342.5(3) Q 3342.42(17) 4.28 40 Ne 11T 252 2p* lp, - Ig, 0.064 B(60)
3342.9(3) 3342.80(20) 6.91 -1 €l III  3s2 3p3 “S3/9 = %P3, 0.040 B(50)
3345.84(2) 3345.83(16) 1.24 -1 NeV 2s? 2p2 %p, - 1p, 0.126 B(55)
Q 3350.5(8) 7.70 40 sc virr  3s? 3p2  lp, - ls; 0.16
3353.33(10) 3353.17(22) 1.22 -1 crar 3s? 3p%  4sy,, - Zpy ., 0.040 B(6O)
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Tubie 40, Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s"!)  Spectrum Config. Classification ~ I.E. Ref.
Observed Calculated (keV) (Obs. X)
3358.189(16) 2.22 -2 Si III  3s 3p %, - 1p, 0.033
3362.20(10) 3362.24(16) 2.03 -1 Na IV 2s2 2p* 3¢, - 1p, 0.089 B(60)
3370.8(2) 3370.80(23) 4.44 42 Tixvir 2s2 2p2 %py - 3p 1.13  SFH
3374.(15) 3.15 41  In XV 3s2 3p*  %p; - lp, 0.51
3381.7(2.3) 7.32 -1 sevir  3s23p® sy, - %Dy, 0.14
3381.9(8) 4.88 +1%  Mn XI 3s2 3p® 2Dy, - 2Py, 0.29
3388.5(4) 3388.05(23) 5.75 +1  Fe XIIT 3s2 3p? 3p, - Ip, 0.36 J
3418.(40) 1.89 +2  srxxv  3s?23p2 3p; - 3p, 1.22
3425.87(2) 3425.87(17) 4.36 -1 NeV 2s? 2p%2 3¢, - 1lp, 0.126 B(55)
3438. (3) 17142  vxvil 252 2p° 2Py, - %Ry, 1.17
3446.(30) 1.72 42 ke xxit 3s2 3p®  2pg,, - Zp5,, 0.99
3448.(4) 2.19 +2 KXV 2s2 2p  %py,, - %P3, 0.86
3450.4(2) 3449.(20) 4.98 2 Zn XV 3s? 3p* 3p, - %, 0.51  BGBR
3466.4970(6) 3466.497(1) 6.18 -3 NI 252 2p®  %s3,, - Zpy,, 0.015 E(66)
3466.5434(12)  3466.543(1) 2.46 -3 NI 2s2 2p®  “s3,, - %Py, 0.015 E(66)
3486.7(6) 3.33 +0% Mg VI 2s? 2p°  2pg,, - 2py,, 0.187
3488.7(3) 5.06 +0% Mg VI 252 2p3 203/2 - 2P3/z 0.187
3500.4(3) 3500.4(1.0) 4.19 +2  Cu X111 3s% 3p° 2Py, - 2Py, 0.41  HSCS
3502.(20) 2.43 42  cuxiv  3s?23p* 3p, - Ip, 0.44
3502.0(3) 3.48 +0% Mg VI 2s2 2p°  Zpy,, - 2Py, 0.187
3528.9(9) 9.10 40 VX 3s2 3p2  3p; - Ip, 0.23
Q 3532.17(25) 3.52 40 F IV 2s2 2p2  p, - 154 0.087
3566. (20) 3.62 +2  Ga XVIIT 3s2 3p2 3p; - 3p; 0.66
Q 3592.01(18) 4.31 +0  Sc VI 3s2 3p4  Ip, - 1g, 0.11
3601.1(4) 3600.0(2.6) 1.93+2  NixvI 3s?3p %Ry, - %Py, 0.50 3
3608.2(9) 2.86 +1% Cr X 3s? 3p®  Zpg,, - 2P, 0.24
3611. (40) 1.67 42 Rb XXIv  3s2 8p2 3p; - 3p, 1.13
3630. (30) 3.52 +2  Sr XXVII 3s 3p %, - 3 1.40
3636.50(9) 1.84 +1  NixIrr 3s?3p® 3p, -1p,  o0.38
3637.(4) 2.70 +2  Ca XVIL. 2s 2p °p; - °p, 1.16
3669.1(2.7) 1.17 -2% Ca VI 3s2 3p3 "sa/2 - 2D5/2 0.11
3677.855(8) 1.37 40 CL II 3s? 3p* 3, - 154 0.024
3685.5(4) 3682. (19) 4.48 +1  Manx1I  3s?23p? 3, - lp, 0.31 J
3688.2(2.5)  Q 3686.6(4) 6.81 +0 cavil 3s?23p? I, -1ls, 0.13
3R82.8(7) 1.82 +1 v VITT as2 ap4  3p, - Ip, 0.17
3721.69(10) 3721.68(10) 6.83 -1 S III 3s2 3p2 3¢, - 15 0.035 B(60)
3725.4(2.8) 2.43 -1*  Ca VI 3s2 3p®  s3,, - %Dy, 0.1
3725.8(1.0) 2.82 +1%¥ Cr X 3s? 3p®  Zpyp - 2r1/z 0.24
3726.04(2) 3726.03(2) 1.69 -4% 0 II 2s? 2p° 55, - %Dy, 0.035 B(55)
3728.80(2) 3728.82(3) 5.01 -5% O II 252 2p% sy, - D5, 0.035 B(55)
3756.(36) 3.73 +2  Mn XXIT  2s 2p %y - %Py 1.79
3770.2(1.0) 3.34 +1  V IX as? 3p®  Zpy,, - Zpy,, .21
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (0bs. X)
3801.2 3801. (4) 1.34 +1  cox11  3s? 3t 3, - Ip, 0.34 P
3825. (40) 1.30 +2  Br xxI  3s% 3p®  Zpy,, - 295/2 0.91
3840.9(3) 3832.(40) 1.46 +2  Kr X111 3s? 3p2 3p; - 3p, 1.05 RPSKR
3834.4(2) 3834.4(4) 2.15 +2 i xvir  2s2 2p2 3¢, - 3p, 1.13  SFH
3868.76(2) 3868.752(15) 1.38 -1 Ne IIT 252 2p* 3p, - 1lp, 0.064 B(55)
‘ 3930.3(2.2) 4.52 -1 1i1x  3s%3p? 3pp - 1lpy 0.18
3941.6(3) 3941.6(2.2) 2.16 +2  Cu XVIII 3s 3p %, - 3p, 0.60  DHSC
3967.47(2) 3967.46(4) 5.95 -2 Ne 111 2s% 2p* 3p; - lp, 0.084 B(55)
3975.(40) 2.70 +2  Rb XXVI  3s 3p 9By - Py 1.30
3986.8(4) 3986.80(22) 9.44 +0  Fe XI 3s23p* %, -1, 020 7
3996.8(4) 3996.6(1.1) 2.60 +1  Cr XI 3s2 3p2 3¢, - Ip, 0.27 J
3997.37(10) 3997.37(9) 3.177 -2 F IV 2s2 2p2 - 3¢, - 1p, 0.087 B(60)
Q 3997.88(23) 3.73 40 Ca V 3s2 3p4  Ip, - lgj 0.08
4010.9(2.3) 1.40 +0%  Na V 252 2p°  Zpg,, - 2Py, 0.138
4014.1(1.1) 1.64 +1%  V IX 3s? 3p® D5, - 2P3/2 0.21
4016.7(2.3) 1.91 +0* Na V 2s2 zp3 2D3/2 - 2]?3/2 0.138
4022.7(2.3) 1.43 40% Na V 252 2p®  2py,, - %Py, 0.138
4038.6(¢3) 4039.(7) 1.27 42 cr xviIT 2s% 2p%  Zpy,, - Zpg,, 1.30 DH
4060.22(10) 4060.21(9) 1,39 -1 F IV 2s2 2p2 3p, - 1lp, 0.087 B(50)
4068.60(2) 4068.60(3) 2.20 -1 S II 3s2 3p3  sy,, - 2Py, 0.023 B(55)
4076.35(2) 4076.35(3) 7.44 -2 S II 352 3p% sy, - 2Py, 0.023 B(SS)
4087. (40) 1.26 +2  Br xx11  3s23p2 e, -3, 0.9
4087.1(4) 4087.2(5) 3.19 +2  Cca X111 2s? 2p% 3p, - 3P1 0.73 J
Q 4100.40(24) 5.92 40 K VI 3s2 3p2  lp, - ls4 0.10
4110.7(1.2) 1.66 +1% V IX 3s2 3p°  Zpy,, - 2Py, 0.21
4122.63(10) 4122.6(3) 4.96 -3* XV 3s2 3p°®  %s3,, - D5, 0.08  B(55)
4130.(50) 1.74 +2  Brxx  3s?3p* 3p; - 3p; 0.86
4143.1(7) 8.46 +0  Ti vil  3s23p® 3p, - Ilp, 0.14
4150. (30) 9.37 +1 . Gaxvir 3s? 3p® 2p;,, - %Py, 0.62
Q 4157.75(12) 2.10 40 F II 2s? 2p* lp, - 1Ig, 0.035
4163.30(10) 4163.3(3) 8.06 -2% KV 3s2 3p° %Sy, - %Dy,, 0.08 B(55)
4183.4(3) 4181.(20) 2.83 +2  Cu X1V  3sZ 3p* 3p, - 3p, 0.44 RPSKR
4200. (5) 6.42 +0  Mn X as? 3p* 3¢, -, 0.25
4231.2(4) 4230.9(1.8) 2.37 +2  Ni X1 3s?3p® 2Zpy, - %y, 035 9
4256. 4 4249, (4) 2.34 +2 K XI 2s? 2p5 2y, - 7y, 0.36
4249.(50) 1.75 42 Co XX 2s% 2p*  %p; - %p, 1.860
4264.4(5) 1.77 +1% T4 VIIT 352 3p>  Zpy,, - 2Ry,  0.17
4276.0(3) 4305. (40) 9.47 41  sexx  3s®3p® 2y, - %p5,, 0.83  DHSC
4330. (40) 2.38 42 Cr XXI  2s 2p %, -3 1.63
4330.0(1.3) 1.47 41 VX 3s? 3p2 %, - 1lp, 0.23
4350.6 4352.(10) 1.0 +2  Coxv  3s23p Zpy,, - %Py, 0.44 P
4354.714) 4354.4(4) 2.08 +2  sc xvi  2s% 2p2 3p, - 3p; 1.01  SCCFH
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wiiithe sl Lransition probabilities ordered by wavelength - Continued
Wavelength A (s™h Spectrum Config. Classification I.E. Ref.
Hilimn v Calculated (keV) (Obs. X)
4363.19(2) Q 4363.209(8) 2.65 40 O III 2s2 2p2  Ip, Is, 0.055 B(55)
4355.0(3) 4365, (25) 2.00 +2  zn XVII 3s% 3p2  3p, 3p, 0.59 RPSKR
4376.(50) 2.04 +2 Kr XXV 3s 3p °py °py 1.22
4396.5(3)P 4383 .(50) 1.07 42 Se xxI  3s? 3p2 3p, 3, 0.88  DHSC
4393.4(1.4) 2.15+0  Se VIIT 3s2 3p? Jp, 1p, 0.16
4412.4(2) 4416. (4) 1.06 42 Arxiv  2s?22p %Py, - %Py, 0756 D
4450.5(1.4) 4.19 40 Cr IX 3s2 3p*  3p, 'p, 0.21
4451.311(14) 3.07 -3 AL II 3s 3p %, p, 0.01¢
4463.408(14) 2.31 -3 AL II 3s 3p %p, p 0.019
4467.6(6) 9.10 +o* Ti viII 3s® 3p® 2y, - Zpy,,  0.17
4488.233(14) 3.74 -3 AL II 3s 3p 3p, p 0.019
4510.93(10)  Q 4510.92(29) 3.18 40 K IV 3s? 3p*  Ip, Is, 0.06 B(60)
4530.3(4) 4530.4(5) 1.34 42 sc xvI 25?2 2p2  Sp; 3e, 1.01  SCCFH
4544.4(6) 9.44 +0*  Ti VIII 3s? 3p° %Dy, - ey, 0.17
4589.2606(5) 4589.2606(14) 3.5 -1 S1I 3s? 3pt  3p, 1s, 0.010 E(78)
4621.57(10) 4821.570(5) 2.60 -3 C I 2s2 2p¢  3p, s, 0.011 P
4625.54(10)  Q 4625.34(14) 5.18 +0  Ar V 352 3p2 1p, Is, 0.075 B(55)
4635, (15) 1.31 +2 K XVI 2s 2p 3p, 3p, 0.97
4635.6(3) 4639.(5) 7.19 41 TixvI 2s% 2p8 2y, - 2Py, 1.04 H
4669.25(6) 1.62 -1 PII 3s? 3p2  3p, 1s, 0.019
4673.12(22) 4.18 40 Sc VI 3s2 3p* g, o, o
4700.(3) 8.05 +0  Ti IX 3s% 3p?2  3p, o, 0.19
4711.33(2) 4711.339(11) 2.07 -3%  Ar IV 3s2 3p® %Sy, - %D5,, 0.060 B(55)
4714.25(4) 4714.22(8) 6.19 -1* Ne IV 252 2p3 Zp ., - Zpy,, 0.097 B(S5)
4724.15(4) 4724.17(8) 6.41 -1* Ne IV 252 2p° Zpy,, - 2Py,  0.097 B(55)
4725.62(4) 4725.60(6) 5.02 -1x  Ne Iv 252 2p® Zpy,, - 2P, 0.097 B(55)
4730. (50) 8.91 +1  As XX 3s? 3p2  3p, 3p, 0.81
4740.20(2) 4740.199(11) 1.72 -2%  Ar IV 3s? 3p®  %sy,, - %Dy, 0.060 B(S5)
4746.1(1.6) 2.60 v0  vvirr  3s®3pt 3 -1, 0.7
T 4744, 4756. (10) 1.23 2 Ni XVII  3s 3p 3p, 3, 0.57 P
4789.45(12) 3.83 -2 F II 2s2 2p*  3p, Ip, 0.035
4820.6(7) 8.96 +0% Sc VII  3s2 3p® 2Dy, - 2Py, 0.14
4844, (60) 1.51 42  Br XXIV 3s 3p 5P 3p, 1.10
4856.061(13) 9.58 -7  Be I 2s 2p  3p, lp, 0.009
4856.212(10) 8.19 -3 Be I 2s 2p %p, p, 0.009
4856.766(13) 1.1 -6 Be I 2s 2p 3, lp, 0.009
4868.99(17) 121 -2 FII 2s? 2p*  3p, Ip, 0.035
4920, (60) 6.56 +1  As XIX  3s% 3p° Zpg,, - %D5,, 0.76
4939.48(20) 4939.8(7) 9.74 -1 cCa Vil  3s? 3p2 3p; D, 0.13 T
4958.93(2) 4958.910(7) 6.37 -3 0 III 252 2p2  3p; Ip, 0.055 B(55)
4983.4(7) 4.91 +0v  se vir  3s23p® Zpg,, - %Py, 0.14
5006.86(2) 5006.843(8) 4.67 -2 0 III 2s? 2p2  3p, p,  0.055 B(55)
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated . (keV) (Obs. X)
5042.8(7) 5.15 +0%  Sc VII 352 3p° 2Dy, - %Py, 0.14
5101.7(1.2) 1.54+0 Tiviz  3s?3p* 3p; -lp,  0.14
5115.8(4) 5115.81(10) 1.57 +2 Ni X111 3s2 3p*  3p, - 3p; 0.38 J
5121.7(1.9) 4.25 40 Sc vIII 3s? 3p2 3p, - Ip, 0.16
5127.(40) 1.46 +2 VXX 2s 2p % - °p; 1.49
5170.3(3) 5150.(50) 7.24 +1  Ge XIXx  3s% 3p? 3p; - %p, 0.73  DHSC
T 5188.5 5168. (13) 1.30 +2  Co XI 3s2 3p°  2py,, - %Py, 0.31 P
5172.(8) 6.21 +1 Vv xvil  2s22p3 Zpy,, - %5, 1.17
5191.82(10) ~ Q 5191.79(14) 2.5 +0  Ar III  3s% 3p® lp, - ls) 0.041 B(55)
5197.84(10) 5187.901(14) 1.62 -5 NI 2s? 2p°  “Sg,, - 2D5;,  0.015 B(55)
5200.41(10) 5200.257(14) 6.92 -6% NI 252 2p% Y85, - 2D5;; 0.015 B(55)
5224.(30) 4.83 41 znxvi  3s2 3p® Zpy, - 293/2 0.55
5274.¢4) 1.50 +2 K XII 25?2 2p*  3p, - 3p 0.53
5302.86(6) 5302.9(6) 6.02 +1 Fe XIV 35 3p 2Py, - 2By, 0.39 E
5309.18(10) 5309.11(28) 1.95+40 CaV 3s2 3p* 3%, - Ip, 0.08  B(55)
5323.29(10) Q 5323.3(3) 4.14 +0 ClL IV 3s? 3p2  p, - 15, 0.053 B(55)
5332.416(11) 1.08 -1 P I as? 3p® sy, - 2y, 0.010
5339.621(11) 4.26 -2 P1  3s23p® 454, -2, o0.010
5375.8(3) -~ 5393.(30) 1.07 42  cuxvi  3s2 3p2 3p; - 3p 0.52  DHSC
5397. (80) 1.10 +2  Se XXIII 3s 3p 3 - 3, 1.00
5446.0 5443.9(8) 7.90 41 caxv  2s22p2 3, -3, 0.88 P
5460.7 5460.7(8) 4.31 +0%  cavi  3s%23p® Zpy,, -2y, 011 T
5517.66(10) 5517.71(6) 8.07 =4+ cLIIT  3s2 3p3 455, - Zp5,, 0.040 B(55)
5533.4(4) 5533.39(21) 1.06 +2  Ar X 252 2p°  2py,, - 2Py, 0479 7
5537.6(3) 5537.88(5) 3.44 -3+ CLIIT  3s2 3p® “55,, - %Dy, 0.040 B(55)
5539.6(4) 8.49 -1  Sc VI 3s2 3p* 3¢, - 1p, 0.11
§577.34(10)  Q 5577.338(4) 1.3 40 01 252 2p%  1p, - 15, 0.014
5586.3 5586.3(9) 2.58 +0* caVvl  3s®3p® %5, -2, o.11
5602.4(4) 4.13 -1 K VI 3s2 3p2  3p, - 1p, 0.10
5618.58(20) 5618.8(9) 2.15+0 cavil 3s?2 32 3p, - 1lp, 0.13. T
T 5645.0(3)P 5620. (80) 7.22 #1  se x1x  3s? 3p* 3p, - 3p; 0.79  DHSC
5631.7(9) 2.70 +0%* Ca VI 3s2 3p3 ZD3/2 - 291/2 0.11
5650. (60) 5.74 41 Gaxviir 3s?3p?2 3p; - 3p, 0.66
5693.6(4) 5693.5(6) 9.40 41 caxv  2s22p2 3, -3, o089 g
5721.20(19) 3.05 -1* F III 252 2p° 205,2 - 2P3/2 0.063
T 5702.4(2) 5730.(60) 4.28 +1  Ge XVIIT 3s2 3p® 2py,, - %y, ©0.69  DHST
5732.95(19) 2.08 -1* F1r  2s® 2p® 2y, - 2Py,  0.063
5733.21(19) 2.74 -1*  F III 252 2p°  %py,, - %p;,, 0.063
5744. 5746.(19) 7.01 #1  Co XVI  3s 3p %, -3, 0.51 P
5746.(20) 4.73 41 crxur 2?2 2p 2y, - %y,  0.657
5754.57(4) Q 5754.64(5) 1.08 40 N II 2s2 2p2  1p, - ls 0.030 B(55)
T 5926. 5944. (25) 6.20 +1  Ar XV 2s 2p 3, - 3, 0.855 P
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s™h Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
6055.(70) 7.84 +1  As XXII  3s 3p %, -3, 0.90
6086.92(10) 6086.4(5) 4.35 -1  CaV 3s? 3p* 3p, - Ip, 0.08  B(55)
6092. (16) 8.71 +1  Ti XIX  2s 2p %, -3, 1.35
6101.83(10) 6101.8(4) 8.38 -1 X IV 3s2 3p* 3, - lp, 0.06 B(55)
6161.835(21) 2.06 40  Cl II 3?2 3p* b, - Is4 0.024
6221.9(1.1) 1.97 40% KV 3s2 3p° %Dy, - Zpy,, 0.08
6228.6(5) 1.03 40 K VI 3s? 3p2  3p, - lp, 0.10
6266. (50) 4.40 +1  zn XvVII 352 3p? 3p, - 3p, 0.59
6300.304(2) 6300.304(6) 5.11-3 01 2s% 2% %p, - lp, 0.014 E(65)
6312.06(4) 6312.1(4) 3.22 +0 S III 3s? 3p2  lp, - 15, 0.035 B(55)
6315.1(1.1) 1.34 0% KV 3s? 3p°  Zpg,, - %y, 0.08
6319.(8) 8.42 +1  Co XI1T  3s2 3p* 3p, - 3p, 0.34
6349.2(1.1) 1.37 0% KV 3s2 3p®  %y,, - %py,, 0.08
6363.776(2) 6363,776(6) 1.65-3 01 2s? 20 %, - 1p, 0.014 E(85)
6374.6(4) 6374.53(4) 6.94 +1  Fe X 3s? 3p®  Zpy,, - 2Ry,  0.26 J
6404 . (9) 2.82 +1  Sc XV 2s2 2p3 291/2 - 2%py,, 0.93
6435.10(10) 6435.1(1.0) 1.61 -1 Ar V 3s2 3p2 %p; -lp,  0.075 B(55)
6526.781(3) 3.55 -2 Sil 3s? 3p2  3p; - 54 0.008
6536.3(4) 6536.3(4) 3.22 41  MnXIIT - 3s23p 2Py, - %y, 0.34 J
6548.06(4) 6548.03(5) 1.04 -3 N II 252 2p2  3p; - 1p, 0.030 B(55)
6583.39(7) 6583.41(5) 3.02 -3 N II 2s? 22 3, - 1p, 0.030 B(S5)
6669. (11) 43741 xxv 25222 3, -3,  0.79
6683. (40) 2.37 +1  Cu XV 3s2 3p° 2pyyp - 2Byyy  0.48
6701.7(4) 6701.68(22) 5.65 +1  Ni XV 3s? 3p2  3p; - 3p; 0.46 J
6716.47(2) 6716.467(23) 2.65 -4% S II 3s2 3p° s, - sy, 0.023 TR
6730.85(2) 6730.847(23) 5.37 -4% S II 3s? ap® sy, - Wy, 0.023 MR
6790.(80) 2.65 +1 Ga XVII  3s2 3p3 D3/g - 21)5/2 0.62
6795.0(7) 2.03 -1 XTIV 3s2 3p* 3p, - Ip, 0.06
6806. (10) 2.80 41 TixvI 25?2 2p° 2y, - Zg,, 1.04
6840. (60) 546 +1  Ge XXI  3s 3p  Op, - °B, 0.80
T 6917. 6931. (24) 6.63 +1  Ar XI 252 2p*  3p, - 3p, 0.538 P
7005.67(10) 7005.7(1.2) 4,70 -1 Ar V 3s2 3p2  3p, - lp, 0.075 B(55)
7030. (50) 3.25 41  cuxvi 3s?23p? %p; -3, 0.5
7045.(20) 4.03 +1  Fe XIXx  2s2 2p* 3p, - 3p; 1.47
7058,8(4) 7060.¢10) 3.74 11 Fe XV 3s Op 31—‘1 - 3F2 0.46 3
7135.80(4) 7135.78(10) 3.24 -1 ar 111 3s? 3t %p, - Ip, 0.041 B(55)
7170.62(10) 7170.47(16) 8.40 -1% Ar IV 3s2 3p® %Dy, - %Py, 0.060 B(55)
7237.26(30) 7237.54(16) 7.08 -1%  Ar IV 3s? 3p°  2D5;, - %Py, 0.060 B(55)
7262.76(30) 7262.7(3) 6.96 -1*  Ar IV 3s2 3p®  Zpy,, - %Py, 0.060 B(5S)
7319.(11) 5.01 41 Sc XVIII 2s 2p  J%p; - %P, 1.21
7318.92(10) 7319.92(20) 1.15 -1* 0 II 252 2p®  2p5;, - %Py,, 0.035 B(55)
7330.19(10) 7329.63(20) 1.01 -1% 0 II 252 2p° 2y, - %Py, 0.035 B(55)
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s'l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. A)
7330.70(20) 6.14 -2% 0 II 2s? 2p®  Zpg,, - %Py,  0.035
7334. (11) .55 +1  CLIX 252 2p° 2py, - 2By, 0.400
7530.54(10) 7529.9(4) 5.57 -2 cLw 3232 3p - Ip, 0.053 B(55)
7554.(11) 4.06 +1 K XIV 25 2p2  3p; - 3p, 0.79
7573.179(8) 1.95 -4 Mg I 3s 3p ¢y - lpy 0.008
7584.704(8) 1.46 -4 Mg I 3s3p % -lp 0.008
7608.206(8) 2,40 -4 Mg I 3s 3p %, - 1lp, 0.008
7611.0(4) 7611.2(6) 2.04 +1 S XII 2s? 2p 2Py, - %Ry, 0.565 I
7725.0481(7)  Q 7725.046(4) 1.53 40 S I 3s2 3p* Ip, - ls, 0.010 E(78)
7751.06(10) 7751.12(11) 8.44 -2 Ar 11T 3sZ 3p* 3p; - Ip, 0.041 B(55)
7756.(40) 2.80 41  CLXIV  2s 2p 3%, -3, 0.750
7800. (100) 3.70 41  Ga XX  3s 3p %, -3 0.70
Q 7875.99(17) 2.24 +0 P II 852 3p?¢ lp, - lg, 0.019
7891.8(4) 7891.8(6) 4.37 41  Fexr  3s23p* 3, -3, 028 7
7968.5(1.3) 3.55+1 MnIX  3s23p° Zpy ., - %P, 0.2
7980.(100) 2.63 +1 As XvIIT 3s? 3p* %p; - %p,; 0.71
8024.1(4) 8024.1(5) 2.27+41  Nixv 3?32 3p, -3, o046 3
8045.63(10) 8046.1(5) 2.08-1 c11v 3232 3, -1Ip,  0.053 B(55)
8153.8(4) 8153.7(7) 1.66 +1  crxit  3s23p  2py, - 2p,, 0.30 J
8206. (100) 1.5 +1  znxvi  3s23p3 Zpy, - Zpg, 0.55
8303. (40) 2.29 +1  ar X111 2s? 292 3p; - 3p, 0.686
8310.(34) 2.99 41  coxv 3s?23p2 3p; -3 0.4
8433.65(12) 3.39 -1* cl1mr 352 3p®  Zpg, - Zpy,  0.040
8480.85(12) 3.87 -1* €1 III  3s2 3p3 ZD5/2 - ZPSIZ 0.040
8500.00(13) 3.60 -1* cL 111 352 3p®  Zpy,, - 2y,  0.040
8578.697(29) 1.07-1 ci1r 3s?apt 3, -,  o.024
8690, (40) 1.11 +1  Ni XIv  3s2 3p3 291/2 - 2P3/2 0.43
8727.18(10)  Q 8727.141(22) 501-1 CI 2s% 202 1p, - I 0.011  Sw
8770.(110) 1.97 41  Mn XIV  3s3p %Py - 3B,  0.40
8787.54(3) 1.96 -4* P I 3s 3p® %53/, - Z5,, 0.010
8799.61(3) 2.97 -4% P I 3s2 3p3 S3/z = 2Dg;y 0.010
8950.(22) 2.77 +1 Ca XVII 2s 2p PO - 3P1 1.16
8952. (150) 2.46 41  Zn XIX 3s3p P, - 3 0.70
9068.9(7) 1.62 -2 S III 3s2 3p2 3, -1I1p,  o0.035
9122.(18) 1.00+41  caxiv  2s%2p° 2, - %Py, 0.82
9123.80(5) 2.98 -2 ClL1II 3s? 3p* 3p, - 1p, 0.024
9223. (18) 2.83 +1  Cl X 2s% 2p* %, -3 0.456
9291.(18) 1.13 41 scxv 252 2p° Zpy, - Zp5,, 0.93
9300. (60) 1.50 41 Co XIv  3s2 3p2 3p, - - 3p, 0.41
9531.0(7) 9.40 -2 S III 3s2 3p2 3, - 1p, 0.035
9824,109(22) 7.79 -5 C1I 2s2 2p2 3¢, - p, 0.011
9850.28(10) 9850.243(22) 2.30 -4 C1 2s2 202 3, - 1p, 0.011  Sw
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Table 40, Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s_l) Spectrum Config. Classification I1.E. Ref.
Observed Calculated . (keV) (Obs. A)
T 9911.(1) 9911.8(1.0) 1.84 41 svirr 25?2 2p®  Zpy, - %Py, 0320
9978. (4) 2.18 +1 Mn X 3s? 3p* %%, - 3p 0.25
10106.4(2.0) 1.74 +1  cr viII  3s% 3p°  Zpy ., - 2Py, 0.18
10130. (100) 8.43 40  Cu XV 3s? 3p®  2py,, - ?-135/2 0.48
10158, (40) 1.68 +1  Ar X111 2s% 2p2  3p; - 3p; 0.686
10264 . (30) 1.20 +1 S XIIT  2s 2p %, - %, 0.652
10286.66(22) 1.32 -1 S II 3s2 3p° Dy, - %Py, 0.023
10308. (3) 8.20 +0 P XI 22 2p %Py, - PRy, 0.479
10311.(5) 8.18 +0  V XI 3s3p %Py, - %Py, 0.26
10320.42(22) 2.22 -1% S II 3s? 3p®>  2pg,, - %Py, 0.023
10336.33(22) 1.95 -1% S II 3s2 3p3 2D3/z - 2P1/z 0.023
10397.74(10) 10397.74(5) 5.48 -2¢ NI 2s? 2p®  2Zpg,, - %py,, 0.015 P
10407.17(5) 2.47 -2 NI 252 20 2Zpy,, - 2y, 0.015
10407.59(6) 4.71 -2 N I 2s% 2p°  2pg,, - 2P1/2 0.015
10436. (120) 1.5 +1  Cu XVIII 3s 3p 3y - 3p 0.80
10672. (24) 1.09 +1  crxir’ 2s22p?2 3¢, -3, 0.592
10746.8(4) 10746.9(5) 1.40 +1  Fe XIII 3s2 3p2 3p, - 3p; 0.36 J
10797.9(4) 10797.9(7) 9.87 0 Fe XIII 3s2 3p2 3p; - 3p, 0.36 J
10821.177¢5) 10821.176(6) 2.75-2  S1I 3s2 3p* 3p, - Ip, 0.010 E(78)
10878.(120) 1.03 +1  Cr XIII 3s 3p 3, - %p, 0.35
10991.42(10)  Q 10991.413(9) 7.96 -1 SiI 3s2 3p2  Ip, - lsg 0.008 P
11110.(90) 1.45 41 K XVI 2s2p %y - % 0.97
11305.854(9) 8.0 -3 SI 3s2 3p* 3¢, - Ip, 0.010
11468.2(4) 31.62 -3 P IT 3s2 3p2  3p, - Ip, 0.019
11478.(40) 4.98 40 Co X111  3s% 3p® 2y, - 2Py, 0.38
11882.8(4) 5.13 -2 P II 3s2 3p2 %, - 1lp, 0.019
12060. (200) 7.99 +0 ve xvi1 3s? 3p* %p; - %p, 0.64
12150. (60) 1.00 +1  Ni XVII 3s 3p 3, - %P 0.57
12520. (20) 1.14 +1 S IX 2s® 2p*  3%p, - 3, 0.379
12783.(8) 1.06 41 cr1x  3s%3p* 3p, - 3, 0.21
12815.0(1.2) 4.27 40 Ni XIV  3s2 3p° %Dy, - 2D5/2 0.43
12817. (230) 6.03 +0  Mn XIT 352 3p2  3p, - 3p, 0.31
13038.(3) s.11+0 vvir  3s23p® 2Zpy, - 2%p, 0.15
13070. (40) 4.19 40 caxv 252 2p° Zpy;, - Zpg,, 0.82
13254.(7) 3.06 t0 Ti X 352 3p Zrl/z - 21‘3/2 0.22
13450. (40) 3.25 40 K XIITI  2s2 2p° 2P1/2 - 2P3/2 0.71
13533.61(10) 7.45 -2% P I 3s2 3p® 2y, - 2py,, 0.010
13562.27(10) 1,13 -1% P 1I 3s? 3p°  ZDs5,, - Py, 0.010
13580.12(10) 1.01 -1* P 1I 3s2 3p%  Zpy,, - Zpy;, 0.010
13745. (6) 6.92 +0 P VII 252 2p°  2py,, - %Py, 0.264
13774.(40) 6.78 +0  cl XIT  2s% 2p? 3p; - %p; 0.592
13885. (190) 6.52 +0 Mo XII  3s? 3p2 3py - 3p; 0.31
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
13904. (140) 7.34 40  Ar XV 2s 2p 3¢ -3 0.855
13924 (50) 4.94 +0 S XI 2s2 2p2 3p; -3,  0.505
13951..(40) 4,75 40 P XII 2s 2p %, -3, 0.561
13963. (280) 4.82 40  V XII 3s 3p 3, - 3p, 0.31
14200. (600) 5.15 40 Mn XVIII 2s% 2p* 3p; - 3p, 1.32
14300. (120) 6.17 40 Co XVI  3s 3p = 3p, - 3p; 0.51
14305, (4) 14301, (4) 3.07 40 Si X 2s2 2p  Zpy,, - 2Py, 0.401 MM
15514 .(17) 3.46 40 ~ Cr XI as? 3p2  3p, - 3p, 0.27
15606. (17) 2.04 +0  Fe XIT  3s2 3p> 2Py, - %P3, 0.33
16068.297(18) 9.75 -4  Si 1 3s? 32 3p, - Ip, 0.008
16454 .531(19) 2.71 -3 8i I 3s? 3p2 3, - 1p, 0.008
16550. (70) 2.04 40 Coxrrr  3s2 3p® 2y, - D, 0.38
16640. (14) 4.76 +0o v viiz  as? ap* 3, - 3 0.17
17150. (30) 3.56 40 Ti VI 3s2 3p°  Zpy,, - Zpy,, 0.12
17350. (80) 4.28 40 pvirr 252 2p* 3p, - 3p 0.310
17353.(12) 1.72 +0 Sc IX 3s2 3p ZPI/Z - 293/2 0.18
17390.(60) 3.58 40 Fe XV 3s 3p %, - 3p 0.48
17700. (220) 3.52+40 CLXIV 2s2p %Py -3,  0.750
17710. (40) 2.43 40 Ti XI 3s 3p %, -3, 0.27
18059. (16) 2.98 40 Cr XI 3s2 3p2 3p; -3, o0.27
18680. (100) 2.05 40 PX 2s2 2p2 3¢, -3,  o0.424
19080. (30) 1.88 +0 VX 3s? 3p2  3p, - 3p, 0.23
19200.(70) 2.51 40 S XI 252 2p?2  3p; - 3p, 0.505
19320. (50) 1.80 +0  Si XI 2s 2p %, -3, 0.476
v 19380. (80) 1.32 +0  kx1r 25 2p>  Zpy,, - %5, 071
19590.¢70) 19641.(11) 2.37 40 Si VI 252 2p° 2P3/2 - 2py,, 0.205 GJ
2.00(7) . um  1.82 40  Ga xvi  3s% 3p* 3p, - 3p; 0.58
2.040(7) 2.044(4) um 10540 ALIX  2s22p 2Py, - %Py,  0.330 GJ
2.066(24) um  9.24 -1 Ar X11 25?2 2p® Zp,,, - %p,,, 0.618
2.09(6) um  2.03 40 M XIV  3s 3p %y - 3, 0.40
2.170¢(3) pm  7.80 -1  Mn XI 3s2 3p? 291/2 - 2P3/2 0.29
2.2050(10)um  2.06 +0 Ti VII 3s2 3p4  3p, - 8p, 0.14
2.217(3) um  8.68 -1 Fe XII  3s% 3p° Zpy,, - g, 0.33
2.258(15) pm  4.46 +0  Ca XIII 252 2p* %p, - 3p; 0.73
2.3112(4) pm  1.46 40 Sc V 3s2 3pS Pyjp = 2Pyjp  0.08
2.32(2) 2.3205(11)pm  7.20 -1 Ca VIIT 3s?23p 2Py, - 2Py, 0.15 GJ
2.321(4) pm  1.09 40  Sc X 3s 3p %, - 3p, 0.23
2.336(15) um  1.58 +0 S XIII  2s 2p %, - °3p, 0.652
2.351(12) um  4.01 +0 K XII 2s2 2p%  3p; - 3p, 0.63
2.392(3) wm 1.2 40 VX 3s2 3p2  3%p, - 3p, 0.23
2.396(12) um  3.66 +0  Sc XIv 252 2p* 3p, - 3p, 0.83
2.401(8) wm  9.55-1 TiI1Xx  3s?23p? 3p; - 3p, 0.19
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40. Wavelengths and transition probabilities ordered by wavelength - Continued

Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. X)
2.474(7) 2.4807(18)um  1.47 +0  sSi VII  2s% 2p* %, - 3p; 0.247  GJ

2.54(6) um  1.13 +0  Cr XIII  3s 3p %, - %, 0.35
2.5839(5) pm  7.79 -1 Si IX 2s? 2p2 3, - 3p, 0.351
2.60¢5) um  3.00 +0  Ar XI 2s2 2p*  %p; - 3p, 0.539
2.708(21) ym  8.98 -1 P X 2s? 2p%  3py - %, 0.424
2.753(20) gm  6.16 -1 AL X 2s2p  °py - %,  0.399
2.879(14) 2.9045(17)um 7,34 -1 ALV 2s2 2p° 293/2 - 2Py, 0.154  GJ
2.97(6) wm  3.77 -1  ArXI1  2s% 2p’ Zpy,, - ZDg,, 0.518
2.9877(9) um  8.28 -1  Sc VI 3s? 3p*  3p, - %p; 0.11
3.013(6) um  3.54 -1  Mn XI 3s% 3p® 20y, - D5, 0.29
3.0275(20) 3.0275(20)pum  3.24 -1 Mg VIIT 2s% 2p Pyjp - %P3/, 0.266 MNM
3.051(¢20) pm  1.87 +0 Cl X 2s? 2p%  3p, - ¥pg 0.456
3.088(13) pm  4.54 -1  Ca IX 3s 3p %, -3, 0.19
3.090(7) wm  4.51 -1  sc viIr 3s?3p? 3p, - %, 0.16
3.103¢7) wpm  2.74 -1  Cr X 3s2 3p3 ey, - 2Ry, 0.24
3.112(22) um 6.80 -1 P XIT 2s 2p 3p, - %P, 0 561
3.1899(10)um  2.77 -1 K VII 3s23p 2y, - %Ry, 0.12
3.205(10) pm  5.39 -1  Ti IX 3s? 3p2  3p, - %p; 0.19
3.18(3) 3.2061(10)pm  5.46 -1  Ca IV 3s2 3p° 2P3/2 - 2P1/2 0.07 GJ
3.24(15) pm  5.67 -1  V XII 3s 3p 3%, - 3%, 0.31
3.263(23) pgm  2.40 -1  CL XI 2s? 2p° 2Py, - %Py, 0.528
3.270(22) um 1.41 +0 Ti XV 2s? 2p*  %p; - %p, 0,94
3.661(14) 3.6593(1%)pm  4.58 -1 Al VI 2s% 2p%  %p, -3 0.154  GJ
3.72(2) 3.689(3) um  2.68 -1 Al viII 2s% 2p¢ 3p; - %, 0.285 GJ
3.75(3) um  1.01 40 S IX 2s? 2p*  3p; - 3p, 0.379
3.896(21) um  3.00 -1  Ti XI 3s 3p %, - % 0.27
3.92¢2) 3.928(11) um 2.95 -1 Si IX 2¢2 2p2  3p, - 3p, 0.351 GJ
4.0(2)  pm  2.39 -1  Zn XV 3s? 3pt %, - %p 0.51
4.06¢4) um  1.91 -1 Mg IX 2s 2p %, -3, 0.328
4.0886(5) pm  1.96 -1  cavil 3s?3p? %p; -3, 0.13
4.1574(17)pm  3.09 -1 Ca V 3s? 3p*  3p, - 3p; 0.08
4.213(13) pgm  1.79 -1 K VIII  3s 3p %, -3, 0.15
4.260(13) pm  1.28 -1  Cr X 3s2 3p> %Dy, - D5, 0.24
4.27(¢3) um  2.59 -1  Si XI 2s 2p %, - 3Py 0.476
4.3¢4)  wm  1.93 -1 cr xviI 2s% 2p* 3p, - 3p, 1.19
4.400(10) gm  2.09 -1  Sc VvIIT 3s?3p2 %py - 3p; 0.16
4.487¢4) pm  1.99 -1 Mg IV 2% 2p°  Zpy 5 - %Py, 0.108
4.527(5) pm  9.69 -2 Ar VI 3s? 3p  2py,p - Py, 0.091
4.552(15) um  8.87 -2V IX 3s2 3p° 2Py, - %Ry, 0.21
4.6153(21)um  1.83 -1 K III 3s2 3p>  2py,, - %Py, 0.05
4.675(22) wm  8.80 -2 Na VII  2s? 2p 2Py, - %Py,  0.209
4.85(8) wm  4.70 -1 P vIII  2s% 2p* %p; - 3p; 0.310
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Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavélength A (s_l) Spectrum Config. Classification I.E. Ref.
Cbserved Calculated {keV) (Obs. X)
4.91(5) pm  8.53 -2 CL XI 2s2 2p°  2py,, - %05, 0.529
4.984(18) ym  1.40 -1  Sc X 3s 3p  %py - °py 0.23
5.467(21) ym  5.22 -2 S X 252 2p3  2p,, - 2By, 0.447
5.50(3) pum  8.09 -2 Mg VII 252 2p2 3¢, - 3p, 0.225
5.575(4) wum  7.74 -2 K VI 3s? 3p2 3, - 3p, 0.10
5.60(2) 5.608(9) um  1.27 -1 Mg V 252 2p* %, -3,  0.141 RsW
5.624(18) um  2.90 -1 Mn X 3s? 3p* 3¢, - 3p 0.25
5.787(24) pm  2.73 -1 Cr IX 3s? 3p*  3p; - 3p, 0.21
5.85(10) pm  8.96 -2 Al viIz 2s? 2p2 3y -3,  0.285
5.95(5). wum  6.41 -2 Ar VII  3s 3p 3, - 3p, 0.124
5.983(4) pm  1.04 -1 K IV 3s? 3p*  3p, -3, 0.06
6.06(12) wm  9.18 -2 AL X 2s2p 3y -3 0.399
6.082(19) wm  2.23 -1  Fe XI 352 3p4  3p; - 3p, 0.20
6.154(8) um  7.67 -2 cavil 3s?3p? 3p; -3,  0.13
6.207(27) um  4.23 -2V IX 352 3p3 ZDs/z - 205/2 0.21
6.23(3) wum  5.27 -2 Na VIIT 2s 2p %p; - %p, 0.264
6.362(29) um - 2.08 -1 vviir 352 3p* 3p, - 3p; 0.17
6.515(18) wm  1.94 -1 si vir  2s2 2p* 3p; - 3py 0.247
6.67(6) wum  6.16 -2 CaIX 3s3p %Py - 3P 0.19
6.704(9) pm  2.98 -2 CLV 352 3p 2By, - 2P, 0.068
6.923(14) um  2.57 -2 Ti VIIT 3s% 3p® %Py, - Zpy,, 0.17
6.985274(3) 6.985274(3)um  5.28 -2 Ar II 352 3p°  2py,, - 2py;, 0.028 YKH
7.319(5) pm  4.59 -2 Na IIT 252 2p° 2Py, - %Py, 0.072
7.386(15) wm  1.34 -1  Ti viI  3s2 3p* 3p, - 3p, 0.14
7.642(6) wum  2.01 -2 Ne VI 2s2 2p 2Py, - %Py, 0.158
7.904(22) pm  2.72 -2 Ar V 3s2 3p?2 3p; -, 0.075
8.00(18) um  9.59 -2 Co XIT  3s? 3p* 3p, - 3p 0.34
8.58(5) um  2.10 -2. Cl VI 3s 3p %, - 3p, 0.097
8.61(9) um  2.11 -2 Na VI 2s2 292 3p; - 3p, 0.172
8.676(11) um  1.58 -2 S X 25 2p®  Zpy,, - g, 0.447
8.823(8) um  2.61 -2 K VI 3s23p2 3¢, -3,  o0.10
8.87(17) pm 2.94 -2 Mg IX 2s 2p 3, - 3p, 0.328
8.99(6) wm  2.52 -2 KVIII 3s3p 3y - 3p; 0.15
8.9910(1) 8.9907(12)pm  3.05 -2 - Ar IIT  3s2 3p* %, -3p,  o0.041 L
9.001(11) pm 7.49 -2 Sc VI 3s2 3p"  Sp; - 3py 0.11
9.03(8) pm  2.44 -2 Mg VIT 252 2p2 3p; - 3p; 0.225
9.039(12) pm  3.04 -2 Na IV 2s2 2p* 3%, -3 0.099
9.116(6) wum  7.10 -2 = AL VI 2s2 2p* 3p, -3, 0.154
$.382(25) ym  1.24 -2 Ti VIII 3s2 3p° 2n3/z - 305,2 0.17
9.62(26) wm  9.74 -3 P IX 252 2p°  Zpy,, 2Ry, 0.372
9.78(26) um  5.10 -2 V XVI 2s% 2p*  3p; - 3p 1.06
10.06(7) um  1.25 -2 NeVII 2s2p  3pp - 3p, 0.207
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gy V. KAUFMAN AND J. SUGAR

ialite 40, Wavelengths ond transition probabilities ordered by wavelength - Continued
Wavelength A (s"1)  Spectrum Config. Classification  I.E. Ref.
Observed Calculated (keV) (Obs. X)
10.5105(1) 10.5141(22)um  7.73 -3 S IV 32 3p  Zpy, - %Ry, 0.047 L
10.94(3) pm  6.61 -3  Sc VII  3sZ3p® %P, - %py, 0.4
11.333347(15)  11.333347(15)pm 1.24 -2 CL I 3s? 3p°  2py,, - %Py, 0.013 DM
11.482(19) ym 3.62 -2 Ca V 3s2 3p*  3p; - 3p, 0.08
11.741(¢7) pm  8.32 -3 Cl IV 3s?2 3p2  3p, - 3p, 0.053
12.42(¢22) pm  9.36 -3  Ar VII  3s 3p %, -3 0.124
12.81355(2) 12.8134(4) pm  8.55 -3 Ne II 2s2 2p° 2py,, - 2p;,, 0.041 YKH
13.07(7) pm  8.03 -3  Ar V 3s? 3p?  3p; - 3p, 0.075
13.12(26) pm  5.49 -3 SV 3s 3p %, -3, 0.073
13.432(9) pm  3.70 -3 FV 25?2 2p 2y, - 2Ry, 0.114
13.54¢5) pm  2.17 -2 MgV 2s 2% 3p, - 3p, 0.141
13.66(13) um  8.27 -3  Na VIII 2s 2p 3p, -3 0.264
13.9¢4) pmn 5.80 3 Cu XIV 3s2 op*  3py - 3n; 0.44
14.3(3) pm  6.14 -3  Na VI 2s2 2p2  %py - 3p, 0.172
14.32(3) um  4.58 -3 Ne V 22 2p2  3p; - 3, 0.126
14.3678(8) ym  7.50 -3  Cl II 3s? sp* %p, - Op; 0.024
14.76(8) wm  2.09 -3 sScvil  3s23p® Zpy, - %5, 0.14
15.39(3) um  1.51 -2 K IV as? 3p* 3p; - 3p, 0.06
15.555(5) um  5.87 -3  Ne 11T 2s2 2p% 3p, - 3p, 0.064
16.34(11) wm  2.39 -3 P IX 2s? 20  %pg,, - %5, 0.372
17.36(21) wm 2,38 -3  F VI 2s 2p 3%, -3, 0.157
17.885(5) wm  1.57 -3 P IIT  3s?3p 2Py, - %Py, 0.030
17.99(8) wm  1.50 -3  Ca VI 3s2 3p® 2y, - %Ry, 011
18.08(23) pm  3.16 -3  CL VI 3s 3p %, -3 0.097
18.45(24) um  1.40 -3 Si virr 252 2p®  Zpy,, - 2Py,  0.304
18.7129(4) 18.7129(5) pm  2.06 -3 S III 3s2 3p2  3p, - 3%, 0.035 BBAMC
19.3¢4)  pm 5.90 -3  Ni XIII  3s% 3p* 3p; - 3p, 0.38
120.354(21) pm 2,13 =3 CL IV 3s2 3p2 3, - 3p; 0.053
21.29(6) pm  5.58 -3 NaIv 252 2p* 3p; - 3p; 0.099
21.336(6) wm  1.38 -3 P IV 3s 3p %, -3, 0.051
21.842(6) um  5.31 -3  Ar IIT  3s2 3p* %p; - 3p, 0.041
22.0¢3) pm  1.99 -3 NeVII 2s2p %y - 3p; 0.207 FMH
24.28(2) 24.21(19) wm  1.27 -3 Ne V 2s2 2%  3p, - 3 0.126
24.30(17) wm  7.34 -4  Ca VI 3s2 3p®  Zpy,, - %5y, 0.11
24.7475(15) 24.740(12) um 1.18 -3 riI 252 2p° 2y, - 2121/2 0.017 SK
25.2490(3) gm  1.40 -3 S I 3s? 3p* %, - 3p, 0.010
25.83(4) pm  7.82 -4 F IV 2s% 22 %, -3, 0.087
25.87(2) 25.913(13) pum  5.17 -4 O IV 2s% 2p  %py,, - PPz, 0.077 M
27.1¢1.1) pm 9.16 =4 SV 3s 3p %, -3, 0.073
29.33(4) um  8.91 -4 FII 2s2 2p* %p, - 3p; 0.035
31.1(3) um  2.94 -4 KV 3s2 3p® 2y, - %Py, 0.08
32.61(8) um 3.55-4 OV 2s 2p %, - 3p, 0.114
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FORBIDDEN LINES IN CONFIGURATIONS OF BE THROUGH MO ATOMS AND IONS 425
Table 40. Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated (keV) (Obs. )
32.87(3) um  3.80 -4 P II 3s2 3p?2  3p; - 3, 0.019
33.281(8) wm  1.50 -3  Cl II 3s2 3p* 3p; - 3p, 0.024
33.47(2) 33.47(2) wum  4.78 -4 - S III 3s2 3p2 3y - 3p 0.035 HBGSH
34.8141(18)pm  2.13 -4  Si II 3s2 3p 2Py, - 2Py, 0.016 '
36.02(1) 36.02(4) wm  1.15 -3  Ne III  2s% 2p® °p; - 3p 0.064 SHG
37.6(6) um  1.67 -4 ALVII 252 2p°  Zpy,, - Zpy,  0.241
38.207(21) pm  2.41 -4  Si IIT  3s 3p %, -3, 0.033
38.5(1.0) pm  3.87 -4  F VI 2s 2p %, -3p, 0.157
39.62(11) sm  1.70 -4  si VIIT 252 2p3  Zpy,, - Zp5,,  0.304
42.2¢5)  pm  1.41 -4 KV 3s2 33 Zp,,, - %p,,, o©.08
43.77(3) pm  2.18 -4 P IV 3s 3p 3, - 3p; 0.051
44.07(21) wm  2.10 -4 F IV 2s2 292 3p; -3, 0.087
51.8145(5) 51.815(1) um  9.69 -5 O III 2s? 2p2 3¢, - 3p, 0.055 MSFJK
56.311(5) um  3.02 -4 S I 3s2 3p* 3p; -3,  0.010
56.47(21) wm  4.94 -5  Ar IV 3s2 3p3  2py,, - 2py,, 0.060
57.330(3) 57.343(3) um 4.77 -5 N III 252 2p 391/2 - 293,2 0.047 MSFJK
60.64(7) pwm  8.05 -5 P II 3s2 3p2  3p; - 3p 0.019
63.18371(3) 63.185(6) um 8.91 -5 OTI 2s2 2p 3p, - 3p; 0.014 E-pr
67.2(3) sm  1.78 -4  F II 2s2 2p* 3p, - 3p, 0.035
68.473(3) pm  4.20 -5  Si I 3s2 3p2 3, - 3p, 0.008
69.44(7) wm  3.83 -5 N IV 2s 2p 3, - 3p, 0.077
73.5(4) um  5.81-5 OV 2s2p  %®, -3,  0.114
77.41(4)  pm 2,30 -5 Ar IV 3s23p3  Zpg., - Zpg,,  0.060
77.77¢8) wsm  3.86 -5  Si III  3s 3p 3, -3, 0.033
80.72(5) wum  2.54 -5 AL II 3s3p 3 -3, o.018
88.356(2) 88.3564(22)um  2.61 -5 0 IIT 252 2p2 3py -3, o0.055 MSFK
89.237(8) um  1.25 -5 AL I 32 3p  2py,, - Zpy,, 0.008
92.3(1.2) pm  1.13 -5 Mg VI  2s22p3 2p ., - 2p,, 0.187
108.07¢21) wm  7.08 -6  CLIIT  3s% 3p® 2py,, - Zpy,, 0.040
121.88887(12)  121.88887(21)pm 7.47 -6 N II 2s2 202 3%, -3, 0.030 cs
129.68173(4) 129.676(16) um  8.25 -6  Si I 3s? 3p2  3p; - 3, 0.008  IEBL
145.52548(8) 145.53(13) um  1.75-5 O 2s? 2p* 3p; - 3p, 0.014 DHLS
151.6(4) pm  3.08 -6 CLIII  3s2 3p> Zpy,, - 2p5;, 0.040
157.74084(21)  157.74084(21)um  2.28 -6  C II 2s22p  2%p,, - 2py,, 0.024  CBS
158.5(4) um  6.00 -6 N IV 2s 2p °py - °py 0.077
164.26(20) wm  4.10 -6 AL II 3s3p g - %y 0.018
177.4(8)  wsm 2,10 -6 C III 2s 2p %, -3,  o0.048
179.(11)  wm  1.86 -6 AL VII  2s%2 2p° Zpy,, - Zpg,, 0.241
205.5(4)  um  2.07 -6 N II 2s% 2p2  3p, - 3p; 0.030
214.1(1.3) um .13 -7 s TT 3s2 3pd 2P1/z - 2p3,2 0.023
223.7(1.4) wm  1.44 -6 Ne IV 252 2p3 Zpy,, - 2Dy, 0.097
245.6157(7) 245.62(9) pm  9.00 -7 Mg I 3s 3p 3%, -3, 0.008 ILME
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426 V. KAUEMAN AND J. SUGAR
{alde 40, Wavelengths and transition probabilities ordered by wavelength - Continued
Wavelength A (s_l) Spectrum Config. Classification I.E. Ref.
Observed Calculated ) (keV) (Cbs. A)

270.(100) pm  4.55 -7 NaV 252 2p°  Zpy,, - 2y, 0.138
278.(110) um  7.50 -7  Na V 252 2p°  Zps,, - %0y,, 0.138
279.(6) pm 7.45 -7 FIrr 252 2p® Zpg;, - Zpy;, 0.063
314.5(7) pum  3.46 -7 S II 3s2 3p° 2D3/2 - 2p5,, 0.023

370.4140(15) 370.37(19) mm  2.65-7 C1I 2s? 2p2 3p, - 3p, 0.011 SE(80)
395.3(9)  pm  1.45-7 P 1I 3s2 3p°  2py,, - 2py,,  0.010
422.(4) m 3.00 -7 c III 2s 2p 3pg -3 0.048
497.3(1.7) sm  1.25-7 O1II 2s? 2p° %5, - 2y, 0.035

498.592792(3)  498.5(4)  um  1.00 -7 Mg I 3s3p Jpy -3 0.008 BDGRG
595.(190) wm  7.63 -8 Mg VI 2s? 2p°  Zpg;, - 25, 0.187

609.1333(8) 609.4(4) um  7.95-8 CI 2s2 2p2  3p, - 3p 0.011 SE(80)
625.(17)  pm  5.52 -8 B II 2s 2p 3¢, -3, 0.048
640.6(2.3) wm  4.10 -8 P I 3s? 3p> 2Dy, - 2D5;, 0.010
655.6(7) um  3.19 -8 B I 252 20 %py;, - 2Py, 0.008
1.148(9) mm  1.07 -8 NI 2s? 2p°  2pg,, - %5, 0.015
1.56¢(7) mm  2.36 -9 Ne IV 2s% 2p®  2py,, - 2py,, 0.097
1.79¢14) wm  3.14 -9 B II 2s 2p 3By, -3,  o0.048
4.25(8) mm  1.76 -10 Be I 2s2p %, -%,  o0.009
5.00(6) mm  4.39 -12 O II 2s2 203 2p,,, - 2p;,, 0.035
12.(7) mm  5.20 -12 F III 2s2 2p°  2py,, - 2p3,, 0.063
15.6(1.0) mm  4.74 -12 Be I 2s2p 3¢, -3 0.009
25.9¢8) mm  5.17 -13 NI 252 2p®  Zpy;, - 2y, 0.015

3This is a wavelength in vacuum.

bAlt.ernat.e wavelengths for these transitions were given by reference BGBR.
and 5593.9(6) A for Se XXI and Se XIX, respectively.
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