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1. Introduction

Tables of spectroscopic data have been prepared for the ions Mo VI
to Mo XLIT. These data aré important in association with the
diagnostics of high-temperature plasmas in tokamak type devices.
Molybdenum is one of the structural materials of tokamaks. When Mo ions
enter into a high-temperature plasma as impurity, they substantially
increase the energy losses of the plasma. Similar tables were published
by Mori et al.(1979)1 and Mori ;t al.(1985)2 for the iron ions, Fe VIII
- Fe XXVI, and the titanium ions, Ti V - Ti XXII.

Shown in figure 1 is caluculated ionization potential of the Mo
ions of Carlson et al.(1970)3 for lack of experimental values except for
several ionic species. This figure will be useful for estimation of the
main ionization stages at a given plasma temperature.

The present tables were prepared as follows: The available
spectral data for the molybdenum spectra above Mo VI were collected from
published articles. Table 1 lists references for each ion. When
several references, particularly for wavelength data, were available,
the data were critically reviewed and the most reliable value in our
judgement with emphasis on intermal consistency was selected from the
collected data. The values for the energy levelzs have been either taken
from the original article or estimated from the Ritz combination
principle.

Prior to the present compilation, Chaghtai and Ahmad (1982)A

published the energy level tables of Mo I - Mo XLII.
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Fig. 1 Ionization potential versus charge state of Mo ions (Z=42).
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Table 1 Index relating references to Mo ions. Roman numerals
attached to element symbol Mo refer to the ionicity, t.e., Z-N+1,
where Z is the atomic number and N is the number of electron. For
example, Mo XIV stands for Mo*'®. References are given in Section
5.

Ion References Ion References

Mo VI 26,42,66,91 Mo XXIII 61,84,85,88

Mo VII 20.,21,26,70 Mo XXIV 58,81,84,85,88,89

Mo VIII 20,23,24,26,39,42 - Mo XXV 81.,84,85

Mo IX 20,22,25,42,55,869, Mo XXVI 33,90

_ 71 Mo XXVII 33,90

Mo X 8,42,68,69,76,68, Mo XXVIII 33,34,90

Mo XI 69 Mo XXIX 33,54,89,90

Mo XII 4,42 Mo XXX 17,28,33,54,58,65,

Mo XIII 1,4,9,11,19,36,42, 88,90
45,46,49,72,86,87, Mo XXXI 9,15,17,18,27.28,
93,98, 99 31,33,43,49,53,54,

Mo XIV 4,19,29,30,32,40, 58,65,79;81,84,85,
42,44,48,49,50,52, 99
60,63,72,73,74,93, Mo XXXII 15,17,18,28,38,47,
97,98 49,54,57,58,65,81,

Mo XV 4,19,59,61,65,83, B4,8bH
84,85,93,97 Mo XXXIII 2,3,13,16,18,47,

Mo XVI 4,5,6,19,37,61,860, 54,58,64,81,84,85
78,82,84,85,89,84 Mo XXXIV 14,18,35,77

Mo XVII 12,19,36,37,41,51, Mo XXXV 50
61,62,65,75,80,84, Mo XXXVI
85,89,95 Mo XXXVII

Mo XVIII 19,41,61,84,85,96 Mo XXXVIIT

Mo XIX 61,84,8% Mo XXXIX 7,863

Mo XX 61,84,85 Mo XL 7,10,56,58

Mo XXI 651,84,85 Mo XLI 10,867,892

Mo XXII 61,84,85 Mo XLII Q2



JAERI-M 85-173

Acknowledgments

The authors would like to express their thanks to Dr. N. Shikazono

and Dr. S8, Igarasi for their encouragement during this work.

References for Introduction
K. Mori, M. Otsuka and T. Kato: 'Grotrian diagrams for highly
ionized iron Fe VIII - Fe XXVI," Atom. Data Nucl..Data Tables 23
(1979) 195.
K. Mori, W.L. Wiese, T. Shirai, Y. Nakai, K. Ozawa and T. Kato:
"Spectral data and Grotrian diagrams for highly ionized titanium,
Ti V - Ti XXII," Atom. Data Nucl. Data Tables (1986) in press.
T.A. Carlson, C.W. Nestor Jr., N. Wasserman and J.D. McDowell:
"Calculated ionization potentials for multiply charged ions," Atom.
Data and Nucl. Data Tables 2 (1970) 63.
M.S.Z. Chaghtai and T. Ahmad: '"The molybdenum spectra Mo I -

XLII," IAEA INDC(IND)-31/GA (1982),.



JAERI-M 85-173
2. Brief Comments on Each Molybdenum Ion

Mo VI (Rb-S5equence)
Ground state: 1522522p63523p63d104sz4p64d 2D3/2

The twenty-seven transitions from the 4p54d55 levels to the 4p64d
ground levels were identified and the nineteen levels of the 4p54d5s
configuration were established by Mushtag et al.(l979)66. The

[+

uncertainty of the wavelengths is $0.005 A. Unconventional term symbol

in table are defined as follows:

9, (3F°)4F§/2 + (1D°)2D§/2+;
10E, 3 (3F°)2F;/2 + (1D°)2D§/2+;
LE, (3n°)4D;/2 + (IF°)2F;/2+;
12 ¢ (3D°)2D;/2 + (1F°)2F;/2;
138, ('poyPpz, + CEorlrg, + (3F°)4F;/2 + Co)%g s
14 ) (‘0?3 + oy%ns "
15E5/2: (3D")l’r>§/2 + (1D°)2D;/2;
178, ) (Fo’rs,, + (3D°)4D;/2+;
18E, (3D°)2D;/2 + (1F°)2F;/2;
where + denotes that centribution of the second state is low.
The 4d 2D5/2 - 4f ZF;/Z, 4d 293/2 - 5p 2P{/2,3/2, and 4d 2D5/2 - 5p
2P§/2 transitions were first identified by Charle526 and observed in the

Alkator A tokamak plasma by Finkenthal et al.(1981)42.
Tauheed et al.(1985)9} observed 60 lines due to the.4p64d 2D
3/2,5/2
- 4p54d2 transitions in the wavelength region from 238 to 347 A and
established 38 levels out of the total of 45 levels. They also

6

identified the 4p655, 4p65d - 4p54d2 and 4p54d2 - 4p 6d, 4p6ng(n=6,7)

=}
transitions. The uncertainty of the wavelengths is *0.015 ~ t 0.03 A.
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Mo VITI (Kr-Sequence)

Ground state: 1522522p63523p63d104324p6 lSO

Chaghtai (1970)21 observed the nine transitions to the.lpp6 180
ground state from levels with J=1 in the 4p5n2(4d, 5s, 5d, and 6s)
configurations. The spectrum was reobserved and extended to the
transitions from 4p56d, 4p5ns(n=7—10) and 454p65p levels by Reader et
al.(1972)70. The uncertainty of the wavelength is +(.003 2 v 0.006 R.
6 ISO 3

Their data are adopted in the present compilation.

P? line was confirmed by Finkenthal et al.(1981)42.

- 4p54d 1

The 4p

The ionization energy was estimated as 1013550 * 150 cm‘1 by Reader

et al.(1972)79,

Mo VIII (Br—Sequence)

Ground state: 1322522p63523p63d104524p5 2P§/2

2, 52, 6 2 -
The wavelengths of the 4s 4p P1/2’3/2 - 4s4p Sl/2 transitions

were measured by Charles (1950)26. The line at 427.660 A was confirmed

by Finkenthal et al.(1981)%%.

2

The transitions to the 4p5 ground levels from the 4p44d

P112,3/2
and 5s levels were observed by Chaghtai (1970)23. These transitions
were reobserved and identified by Ekberg et al.(1972)39, whose

wavelength values are quoted in the present compilation.

The transitions to the ground levels from the higher levels were

4

analyzed for the 4p 5d, 6d and 4p465, 7s cofigurations by Chaghtai et

al. (1975)%4,
The uncertainty in the wavelengths is =0.003 A.
The ionization energy was estimated as 1162000 + 8000 :::m-1 by

Ekberg et al.(1972)39 and as 1157900+8000 cm_l by Chaghtai et

al. (1975)2%.
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Mo IX {Se-Sequence)

Ground state: 1522522p63523p63d104524p4 3P2

The transitions to the 4p4 3P2 0.1’ 1D2 and 1SO ground levels from

¥ Ed
the 4p3(48° 2D° and 2P° }5s levels, the 4p3( Y4d levels
3/2? 3/2,5/2 1/2,3/2 i T ’

and the 4p3(...)5d, 6d , 6s, and 7s levels were observed by Chaghtai et
25 , 69 55
al.(1976)“”°, Rahimullah et al.(1978) °, and Khatoon et al.(1979)"7,
respectively. The energy values of the 4p355 levels were improved by
Rahimullah et al.(1978)69.
The transitions to the ground levels from the 454p5 levels were
identified by Reader and Acquista (1976)71. The spectral line at

4 3P - 454p5 3

5 P° transition was observed by

428.959 A for the 43 hp :

Finkenthal et al.(1981)42.

[+}

The uncertainty of the wavelengths is x0.005 A.

Mo X (As-Sequence)
Ground state: 1522322p63523p63d104524p3 4 5/2

The 4524p3 - 4524p255 transitions were first identified by
Rahimullah et al.(1976)68. These identifications were confirmed by
Reader and Acquista (1981)76, which are adopted in the present
compilation. The uncertainty of the wavelengths is £0.005 ;.

The 4324p3 - 454p4 transitions were also analyzed by Reader and
Acquista (1981)76 and all the eight levels of 454p4configuration were
established.

The 4524p3 - 4524p2&d transitions were identified and the nineteen
levels of 4524p24d were established by Rahimullah et al.(1978)%.
Addition to this analysis was given by Ateqad et al.(1984)8, who

determined the other seven levels (leaving Z'Fg/2 which cannot combine to

the ground levels) of the 4524p24d configuration. The uncertainty of the
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wavelengths is # 0.0lA.

-1
The ionization energy was estimated as 1503000 % 10000 cm =~ by

Reader and Acquista(1981)76).

Mo XI (Ge-Sequence)
Ground state: 15 25 2p 3s 3p 3d 4 4 2 3 0
The analysis on the 45 &p - 4s 4p5s transitions was carried out by
Rahimullah et al.(1976)68 for the first time and extended to the 4524p2
2 2, 2 3 o . 69
- 45“4p4d and 4s"4p” - 4sb4p” transitions by Rahimullah et al. (1978)°~.

In the latter article, the energy levels of the ground

configuration 4sz4p2 with 3PO,1,2’ 1D2’ and 150 terms and the 4824p55
levels with 3P6 1,2 and IP; terms were improved and all the 4524p4d
levels (except 3FZ which does not combine with the ground levels) and
the two 45493 IPf and 3Si levels were established.

The uncertainty of the wavelengths is less than +0.005 Z.
Mo XII (Ga-Sequence)
Ground state: ls 2322p63523p63d 4s ép “ZPI/2

There are few measurements for this ionic species. Alexander et
at.(1971) classified the two transitions 45 4p 2]5’3/2 4525d ZDS/2 and
43 4p zPl/2 - 4525d 2D3/2. Finkenthal et al.(1981) observed the two

lines between 45 4p 2P3/2 and 454p2 2P1/2 3/2 levels.
L]

Mo XIII {(Zn-Sequence)

Ground state: 1822822p63523 63d104 2 1 0

Observation of the lines due to the 452 180 ~ 4s85p 1’3Pi and 4sé4p
3P§ 1.0 " 455s 351 transitions was first reported by Alexander
] ¥
et al.(19?1)4. The uncertainty of the wavelengths is +0.005 A.
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The 432 180 - bLs4p lPi resonance line was originally observed in

the ST tokamak by Hinnov et al.(1972)48 and Hinnov et al.(1976)a9. This
line was identified by Reader and Acquista (1977)72. In the Alcator A
tokamak Finkenthal et al.(1981)42 observed and identified this line
besides the intercombination (lSO - 3P;) and the forbidden, M2(lso -

3P§) lines. They classified three more lines belonging to 4sé4p - 4p2

transitions.

There appears an inconsistency in the energy value of the 4sip
3Pi’2 levels in Refs.42 and 4. That is, the energy value of the 3P;
level is estimated to be lower than that of the 3P§ level by about 10000
cm? in the former in contrast to about 20000 em ! in the latter. This

inconsistency hasn't been resclved even in this compilation.
Burkhalter et al._(1980)19 reported the 3d10452 180 - 3d94524p 3D°,

lPi transitions and Wyart et al.(1981)93 confirmed them.

Mo XIV (Cu-Sequence)
6

Ground state: 1522322p63523p 3d1045 251/2

In 1971, Alexander et al.4 observed the spectrum of Mo XIV in the
region from 45 to 350 2 and identified the &4s-5p, 4s-6p, 4p~-5s, 4p-5d,
and 4d-5f transitions. In 1972, Hinnov et al.48 observed the 4s-4p
resonance doublet (373 and 424 ;) in the ST tokamak and measured the
wavelengths to an accuracy of =l ;. In 1976,‘Hinnov49 measured these
lines to an accuracy of *0.5 R. In 1981, Finkenthal et atl.z‘2 ohserved
these lines in the Alcator A tokamak.

Curtis et al.(1977)29 reported the observation of the Mo XIV
spectrum in the region from 35 to 184 Z. Identifications are given for
the 4s-7p, 4p-6s, 4p-7s, 4p-8s, 4f-5g, 4f-6g, and 4d-5p transitioms,

a

with wavelength accuracy ranging from *0.05 to 0.2 A,
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In 1979, Reader et al.73 observed the spectrum in the region from
70 to 630 A. From the identification of 35 lines, a system of 22 energy
levels was determined. The level system (3d10n2) includes the series

ns(n=4-6), np(n=4~6), nd(n=4,5), nf(n=4-6), and ng(n=5-7). The

uncertainty of the wavelengths is *0.005 A. The value of the 6p P1/2
level was revised by Reader et al.(1981)74. In the present compilation
their data are adopted.

The spectra in the region from 50 to 54 2 were observed by
Burkhalter et al.(l980)19, Klapisch et al.(1981)60, and Wyart et

al.(1981)93. The transitions involved in the spectra have been

sdentified as 3d'%s - 3d%4s4p, 3d %p - 3a%4p?, and 3a'C4s - 3a'%7p.

The wavelengths in Ref.%93 are adopted in this compilation. The

[+

uncertainty of the wavelengths is *0.005 A.
The ionization energy was estimated as 24410002000 cm_1 by Curtis

et al.(l977)29 and as 24406002300 cm—l by Reader et al.(1977)72

Mo XV (Ni-Sequence)

Ground state: ls 25 2p 3523p63d 0

The wavelengths for the 3d10 lSO - 3d94p SP;, lP;, 3Di transitions

Q
were first measured to an accuracy of #0.02 A by Alexander et

al.(1971)&. Two transitions from lP; and SDE were observed in the TFR

tokamak by Schwob et al.(1977)85. Klapisch et al.(1978)59 identified
these transitions and also attributed two lines at 58.832 and 57.927 A
in the spectrum of the tokamak to the forbidden EZ transitions: 3d1
3d945(J=2) of Mo XV. These transitions were also observed in the DITE
tokamak by Mansfield et al.(1978)°°.

In 1980, Burkhalter et al.19 identified the 3d10 - 3d9bp and 3d10 -

[+]

3d94f resonance lines. The uncertainty of the wavelengths is +0.010 A,
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In 1981, Schweitzer et al.83 extended the investigation to the 3d10 -

0

3d95f transitions. Wyart et al.(1981)93 confirmed the 3d1 - 3d94p

transitions. Their data are adopted in the present compilation. The

[+]
uncertainty of the wavelengths is *0.005 A.

Mo XVI (Co-Sequence)

Ground state: 1522522p63523p63d? 2D

The 3p°3d° 2D5/2 - 293/2

the PLT tokamak by Suckewer et al.(1982)89 and the wavelength was

5/2

magnetic dipole transition was observed in

measured to an accuracy of *0.2

The 3p®3d° - 3p°3d'®, 3p®3a84p transitions in the region from 43 to

oo pro

78 R were first observed by Edlén (1947)37. Since then, the
measurements for these transitions were followed by Alexander et
al.(1971)%, Mansfield et al.(1978)% and Burkhalter et al.(1980)!%. 1n
1982, Ryabtsev and Reader82 reported the forty-six wavelengths with
identifications for these transitions, which are adopted in the present
compilation. The uncertainty of the wavelengths is £0.005 A. The
identifications for the 3d9 - 3d84p transitions were also given by Ando
(1982)° and Wyart et al.(1982)°%.

The 3d9 - 3d84f transitions in the region from 32 to 34 A were

first observed in the TFR tokamak spectra by Schwob et al.(1977)85.
Mansfield et al.(1978)65 reported identification for 6 lines. These
identifications were extended to a total of 17 lines by Burkhalter et
al.(1980)19. In 1985, Ando and Ishii6 revised these identifications and

extended the number to 29. Their values are adopted in the present

compilation.
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Mo XVII (Fe-Sequence)

Ground state: 1522522p63523p63d8 3F4

The 3p63d8 - 3p53d9 transitions were investigated by Bogdanovichene

et al.(1980)12 and Burkhalter et al.(1980)19. These investigations were
extended by Reader and Ryabtsev (1981)75, who measured the wavelengths
for 43 lines and established all levels of the 3p63d8 and 3p53d9

-]
configurations. The uncertainty of the wavelengths is *0.005 A. The

6,.8 1 5,9 3

identification for the 3p 3d S0 - 3d73d Df transition was added and
the energy value of the 3d63d8 lS0 level was revised by Reader and
Ryabtsev (1983)80.

The 3p63d8 - 3d749 transitions were observed in the TFR tokamak in

the wavelength region from 42.1 to 43.2 A by Schwob et al.(1977)8°. The
spectrum for these transitions was unresolved because of a great number
of lines. 1In 1978, Mansfield et al.65 analyzed the spectrum prqduced in
the DITE tokamak in the wavelength region from 41.06 to 43.12 R_and
reported the identifications for 18 lines and an band of lines extending
from 42.08 to 42.14 Z.

The most comprehensive investigation for these transitions was
performed by Wyart et al.(l983)95, who published the measurements and
identifications of the wavelengths for 47 lines. In the present
compilation their results are adopted. According to their designations,
upper levels in table are designated by symbol (N)J with J quantum
number and index N increasing with energy from the lowest level(N=1).

The wavelength for the 3d8 3F4 - 3F3 in-shell transition was

measured in the PLT tokamak by Suckewer et al.(1982)89, This wavelength
is in good agreement with that derived from the shorter wavelength

measurements of Reader and Ryabtsev (1981)75.
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Mo XVIIT (Mn-Sequence)

Ground state: 1s22522p63523p63d7 4F9/2
A group of unresolved lines in the wavelength region from 38.7 to

7

[+]
40.0 A were attributed to the 34" - 3d64p transitions by Schwob

et al.(1977)%.

7 8

Four lines, lying at about &7 2, due to the 3p63d - 3p53d
transitions were identified by Burkhalter et al.(1980)19. Wyart et
al.(1983)96 extended the measurément to the wavelength region from 66 to
83.5 ; and about 50 lines were assigned to the 3p - 3d transitions. In
table, the upper levels established by Wyart et, al.(1984)96 are

designated by symbol (N)J with J quantum number and index N increasing

with energy from the lowest level(N=1).

Mo XIX (Cr-Sequence) - XXIX (Si-Sequence)

. 2, 2,6, 2, 6, .65 56 4 5 34
Ground state: 1s572s"2p~3s 3p 3d Da, 3d 85/2, 3d DO’ 3d F3/2,
2 3 2
3d FZ’ 3d D3/2
2, 2. 6,2, 61 5 2 . 4 3 34, 23
187257 2p 38" 3p SO’ 3p P3/2, 3p P2, 3p 53/2, 3p PO

Schwob et al.(1977)85 reported identifications of the ionization
stages Mo XIX in the region from 36.0 to 36.9 R {3d-4p} and Mo XX - Mo
XXI1II in the region from 22.5 to 26.6 g (3d-4f). Line identifications
were also reported for the 3d-4f transitions in Mo XXV.

Identificatinns of magnetic dipole lines observed in the PLT
tokamak discharges were made for Mo XXIII, Mo XXIV and Mo XXVI to Mo
XXIX by Suckewer et al.(1982)89, Denne et al.(1983)33 and Denne et

al.(1984) 3%,
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Mo XXX (Al-Sequence)

Ground state: 1522522p63823p 2P;/2

Denne et al.(1983)33 measured and identified the magnetic dipole
transition in the 3523p electron configuration.
Prior to this report, Burkhalter et al.(1977)17 observed the 3d-4f,

3p-4s, and 3p-4d transition lines in the wavelength region from 15.627
Q

to 18.056 A. The uncertainty of the wavelengths is #0.010 A,
Mansfield et al.(1978)65 énalyzed the TFR spectrum and reported the

2 o .
identification for the 3s 3p - 353p2 transitions. The uncertainty of
=]

the wavelengths is *0.02 A,

Mo XXXI (Mg-Sequence)

Ground state: 1322522p6352 1S

2 180 - 3s3p lP; resonance line was first identified by

Hinnov (1976)1}9 through observations with the Princeton ST tokamak. His

¢]
The 3s

o

wavelength for this transition was 117.0 = 0.5 A. Burkhalter et al.

(1977)17 observed two other lines within a few angstroms of Hinnov's

wavelength and these lines were identified as 3s3p lP; - 3s3d lD2 and
3s3p ZP; - 3s83d 3D3 by means of iscelectronic extrapolation and

comparisons with theoretical calculations. Similar observations were
also made by Mansfield et al.(1978)65 and Reader (1983)79. The values
of Reader were adopted in the present compilation. The uncertainty of
the wavelengths is *0.015 ;.

Mansfield et al.(1978)65 observed the n=3, An=0, transitions in the
wavelength region from 94 to 136 ; and the n=3 to n=4 transitions which
occur between 10 and 19 ;. Their identifications showed that the 3p3d

levels were connected to the ground level via 3s3d or 3p2. The two sets

of values thus obtained were inconsistent with each other. Therefore
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the energy levels are not given in the present compilatiom.

The 352 1S0 - 3s3p BPI intercombination transition and the 3s3p 3P;

- 3s3p 3P§ magnetic-dipole transition were observed in the PLT tokamak

discharges by Finkenthal et al.(1982)%> and Demne et al.(1983)>. The

[+ -}
uncertainties of the wavelengths are *0.2 A and #0.3 A respectively.

Mo XXXII (Na-Sequence)

Ground state: 15225229633 281/2

The first measurement was made in the Princeton ST tokamak by

Hinnov (1976)49, who observed two lines at 177 and 129 A ascribed to the

2 2.
3s Sy, =3P Prsooay

. . s . 2 2 0 2 o
the line identifications for the 3d D5/2 4f F7/2’ 3p P3/2 4s
2

transitions. In 1977, Schwob et al.85 reported

51/2, and 3s 281/2 - 4p 2P§/2 transitions in the TFR spectrum.
Burkhalter et al.(1977)17 measured wavelengths in both the 10 - 19 ; and
100 - 177 R regions and established 17 level on the basis of 22
transitions. In the same wavelength regions Mansfield et al.(1978)65
reported definite identifications. The uncertainty of the wavelengths
is *0.005 Z. In this compilation we adopted the wavelength values

observed by Mansfield et al(1978)65.

Mo XXXIII (Ne-Sequence)

Ground state: 1s22522p6 1S0

Aglitskii et al.(1975) measured wavelengths in the 4-5.5 A region

and identified the six lines due to the transitions 2s22p6 - 2522p53s,
2322p53d, 252p63p. In the TFR tokamak spectrum the 2p6 150 - 2p53d 3D°,
2p535 I’BPE transition lines were found by Schwob et al.(1977)85. In

1979, Gorden et al.47 and Aglitskii et 31.3 obtained the accurate

wavelengths, which are adopted in this compilation.
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The wavelength values for the higher Rydberg transitions, 2p-#4s,

nd(n=4-7), were determined by Burkhalter et al.(1978)18.

Mo XXXIV (F-Sequence)
Ground state: 1322322p5 2P§/2

Boiko et al.(1978)14 observed nine lines in the wavelength region
from 4.472 to 4.536 ; and these lines were i1dentified as transitions
between configurations 2p5 - 2§43d. The uncertainty of the wavelengths
is +0.002 R.

Doschek and Feldman (1976)3° and Reader (1982)77 predicted the
wavelength for the 2322p5 2 §/2 - 2P£/2 magnetic dipole transition with

the use of iscelectronic extrapolation.

Mo XL (Li-Sequence) - XLII (H-Sequence)
Ground state: 15225 281/2, 1s2 180, 1s 251/2

Beier and Kunze (1978)lO investigated the spectrum in the range
0.5-0.9 ; and made line identifications for the 1522p - 182p2 and 13225
- 1s52s2p transitions in Mo XL and for the 152 - 1s2p transitions in Mo
XLT.

Turecheck and Kunze (1975)92 measured the wavelengths for the 1s2 -

1s2p, ls2p - 2p2 and 1s2s - 2s2p transitions in Mo XLI and for the ls -

2p, 3p transitionms in Mo XLII.
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3. Explanation of Tables

1P Ionization potential of the tabulated ions in cm_l(eV). The
value is from Carlson et al.(1970), Ref. 3 in Section 1.

A Wavelength of listed spectral lines in units of Angstrom
(lo-scm)

P Superscript to the right of the wavelength wvalue means that
the wavelength 1s predicted by extrapolation along an
isoelectronic sequence.

Configurations

Customary spectroscopic designation for lower (first) and
upper levels of spectral lines; electronic configuration

followed by the term in LS-, jj-, or jK-coupling notation.
The superscript ° on the term indicates odd parity. Terms

enclosed in parentheses refer to the parent state.

Energy Levels

Int

Energy levels (in cm_l) for lower (first) and upper levels of

spectral lines.

Approximate intensity of the spectral line, generally
estimated from the blackness (or density) of the line on
photographic plate. The intensity value is adopted from the
paper identified with a superscript & on the reference number

in the last columm.
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References
The numbers are given in the bibliographic listing following
the Tables. Reference from which the values of wavelength
and intensity values are adopted is identified with a

superscript ° on the number.
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4. Tables. Spectroscopic Data for Mo VI - Mo XLII
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