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1. Introduction

The wavelength tables and Grotrian diagrams of Ti V - Ti
XXII have been prepared. They were originally compiled for our
study on impurities in tokamak plasmas, because titanium is
frequently used for the getter of the light impurities, such as
oxygen, carbon and nitrogen, or the current aperture limiters
in the tokamak machines.

We already published the similar data compilation for the

D Iron 1is the

iron ions of Fe VIII - Fe XXVI in 1979.
compcnent of the vacuum wall materials of tokamak. Since the
completion of the iron compilation, we discussed whether we
should extend this kind of work or not. The request from the
diagnostics teams of the tokamak was on the side of continuing
the work, at least, on titanium and nickel. Therefore, we
started again the compilation of wavelengths on the titanium
ions.

As for the structure data compilations of the highly
icnized titanium atom, there have been several references;
Kelly and Palumbo (1973)2), Bashkin and Stoner (1975)°), and
Corliss and Sugar (1979)4). The energy level tables of Ti I -
Ti XXII by Corliss et al.4) is especially in connection with
the present compilation.

The process of preparation of the present compilation was
as follows: At first, the available data concerning the
titanium spectra above Ti V have been collected from the
published articles. Then, each wavelength was c¢ritically

selected according to our judgement as the most reliable one

among the collected data. The wavelength data have been
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referred to the references cited at the end of the tables, but
the values of energy levels have been, in principle, derived
from the critical compilations by Corliss and Sugar (1979)4).
Some of them, however, have been replaced by the improved ones
with the more reliable observations appearing after the
compilation by Corliss et al., or according to the consistency
consideration of the Ritz combinations of the levels. The
oscillator strengths and transition probabilities have been

quoted from Wiese and Fuhr (1975)5), Martin and Wiese (1976)6),

Fawcett (1978)7), and Cheng, Kim, and Desclaux (1979)°).

Diagrams showing transitions from one energy level to
another are called "Grotrian Diagrams". Typical examples of
such diagrams are found in the book published by Bashkin and
Stoner3). In the usual diagrams such as Bashkin's, the line
density is sometimes too large for each line to be drawn
distinctly because most of the transition lines are connected
obliquely to the common lower levels. In the present diagrams,
all the lines are drawn in parallel and connected to the lines
extended from the lower levels. As a result, dense packing of
the lines and figures is avoided. Furthermore, the multiplet
lines are accomodated as a whole. Our diagrams are, so to
speak, combinations of tables of wavelengths and energy levels.
Thus, the desired wavelengths and level energies are easily
found. Also, the wavelength values are lined up in various
groups, so that the characteristics of the transitions can be
discerned at a glance.

New references after the bibliographies in the article by

4)

Corliss and Sugar are as follows: Kastner, Swartz, Bhatia
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9)

and Lapides {(1978) for 3p - 44, 3d4. - 4d transitions of Ti XI,

Boiko, Faenov and Pikuz (1978)1%) for 1 - 2 anda 2 - 3
transitions of Ti XIX, XX, XXI, Fawcett (1978)7) on the HF

calculations of 2 - 2 transitions, Fawcett, Bromage and Hayes

11) 12)

(1979) for 3 - 4, 5 transitions of Ti XIII, Hinnov (1979)

on the tokamak.observations of the resonance transitions - of Ti

8)

XIX and XX, Cheng, Kim and Desclaux (1979) on the MCRHF

calculations of the oscillator strengths and transition

probabilities of 2s - 2p transitions, and Lawson, Peacock and
Stamp (1981)13) for the extensive data compilation and
observation on 2 - 2 transitions of the iron group elements.

The previous general history of the compilations on atomic
spectra of titanium was described by Corliss and Sugar
(1979)4}. Begides the titanium, the energy levels of the iron
period elements are being extensively compiled at the NBS
Atomic Energy Level Data Center. We heard that the compilation

for nickel has recently been completed.
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2. Explanation of Tables

f Absorption oscillator strength
A Transition probability in sec-l

The eighth column gives the numbers of the references. A °
indicates that the reference is for the adopted wavelength
value. An * shows the reference to which the oscillator
strength and/or the transition probability are referred.

Int Intensity of the spectral line to which the wavelength
is assigned. The intensity here represents generally the
estimated blackness of the photographic image of the
spectral line on the plate. The intensity value is cited
from the original paper, which is indicated by 4 on the
reference figure.

Accuracy Accuracy is for the "uncertainties" of the data of
the oscillator strengths and transition
probabilities. The accuracy here is used in the
meaning of "extent of possible error" or "possible
deviation from the true value", which is determined
by the NBS criterion.

‘A: for uncertainties within 3 percent
B: for uncertainties within 10 percent
¢: for uncertainties within 25 percent
D: for uncertainties within 50 percent
E: for uncertainties greater than 50 percent

C, P, T attached to the upper right of the wavelength values
indicate the following meanings:
C: the wavelength value was calculated from the values of
energy levels which were determined by other

transitions.

P: the wavelength value was predicted by isoelectronic
extrapolation.

T: the wavelength value is given by theoretical
calculation.

Forbidden lines are indicated by Ml and E2 in the type column
of the table: Ml: magnetic dipole, E2: electric guadrupole
transition. f-values are normally not in use.

Ip IP represents the ionization potential of the ion
concerned in kayser and/or in electron volt.
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3. Explanation of Diagrams

TivIT, TIXXI etc. Ion species of titanium, Ti+6, Ti+20,

etc. According to conventional expression in
spectroscopy, Til indicates the first spectrum, that
is, the spectrum of the neutral atom. TiTl
corresponds to the second spectrum belonging to the
singly-ionized ion, and so on.

H-Sequence, C~Seguence, etc. The relevant ions have the
same electronic configurations as those of the neutral
hydrogen, the neutral carbon, etc.

ordinate Energy of the levels in cmhl. Transition

wavelengths are shown in angstroms.
Limit The ionization limit in cm ~.

Heavy holizontal lines: the energy levels, whose energy values

are taken from Corliss and Sugar (1979)19).

Heavy vertical lines: the resonance transitions with
absorption oscillator strength f > 0.0l. The choice
f > 0.01 is rather arbitrary, but gives a fairly
reasonable clue for estimating spectral line
intensities.

x means that the level energy is measured from the x level,
which is not yet absoclutely determined in enerqgy,
because those groups of levels including x have no
transitions connected to the ground level.

Parenthesis attached to the wavelength means that the
wavelength value was calculated from the energy levels
- determined by other transitions. This corresponds to
the one with C in the table. :

Bracket attached to the wavelength means that the wavelength
value was given by theoretical calculation. This
corresgponds to the one with T in the table.

P attached to the wavelength means that the wavelength value
was predicted by isoelectronic extrapolation. This is
the same as the one in the table.
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Brief Histories on Each Titanium Ions
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Ti V (A-Sequence)

The 3s23p® - 3p°3d transitions were identified by Gabriel,

Fawcett and Jordan (1966)67), Svensson (1971)99)

and Svensson
(1976)101}. The present compilation adopted the data of
Svensson (1976)101). The 3523p6 - 3p54s, 5s, 6s transitions

101). The 3523p6

were taken from Svensson (1976) 3s3p64p v

1lp lP°, 3P° were observed by Xastner, Crooker, Behring and

Cohen (1977)79) as absorption lines from the ground state.
The transitions between higher levels were analyzed in

detail by Svensson (1976)101), a part of which are gquoted in

the present table and diagram.



JAERI-M 82-078

Ti VI (Cl-Sequence)

"The resonance 3823p5 2P° - 3s3p6 2S transitions were first
observed by Weissberg and Krugerlog). They were remeasured by
Svensson (1971)99), which are adopted in the present table.

The 3523p5 - 3p43d transitions were observed by Fawcett and

Gabriel (1966)44), Svensson 1971)99)

51)

and Fawcett, Cowan and

The present compilation adopted the data from

the compilation by Fawcett (1971)%%). the 3s23p° - 3p’4s, 4q,

55, 54 transitions are from Svensson and Ekberg (1968)97), and

Hayes (1972)

Fawcett, Peacock and Cowan (1968)47). The 3p43d - 3p44f
)

transitions are reported by Fawcett, Cowan and Hayes (1972)51

5 250 _ 35439 4

The observed intercombination lines 3523p 3p°'3d P,

s 4P, 4d 4F, 5s 4P and 5d 4F combine the doublet and guartet

systems.
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Ti VII (S-Seguence)

The resonance transitions 3523p4 - 353p5 were observed by

Kruger and Pattin (1937)108), Fawcett and Peacock (1967)46),

) -

The present wavelengths are from

23p4 - 3p°3d transitions were first

and Svensson (1.971)99

99)

Svensson. (1971) The 3s

identified by.Fawcett‘and'Gabriel (1966)44) ahd Gabriel,
Fawcett and Jordan-(l966)67), and new measurements were done by
97)

Svensson.and Ekberg (1968) , which are adopted here.

The 3523p4 - 3p34s transitions were originally identified

by Edlén (1937)31), and remeasured by Svensson and Ekberg

(1968)97), which are cquoted in the present diagram. The

4. 3p34d transitions were analyzed by Svensson and Ekberg

97) 3

3523p
4f transitions were reported by
51)

(1968) The 3p>3d - 3p

Fawcett, Cowan and Hayes (1972)

The intersystem transiticns of 3523p4 - 3p33d (lD - 3P°,

1y _ 3pe 3p = Lpe, 35 = lpey, 3823p% - 3p%as (‘o - ‘o, p -

D°), and 3523p4 lD - 3p34d 3D° were observed by Svensson and

97). The position of 3923p4 lD2 was estabklished,

and, therefore, the 3523p4 lS0 and lPi were determined through

1

BEkberg (1968)

the singlet transitions.
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Ti VIII (P-Sequence)

The 3523p3 - 3s3p4 transitions were observed by Fawcett

and Peacock (1967)46), Fawcett (1970)48)

94)_

and Smitt, Svensson

and Outred (1976) The present wavelengths are from Smitt

94). The 3523p3 - 3p23d, 3d24s transitions were

106)

et al. (1976)
extensively observed by Ekberg and Svensson (1970) The
3p23d - 3p24f transitions are due to Fawcett, Cowan and Hayes
(1972) 1),

The intercombination transitions have not been observed,

so all of the doublet levels have an added systematic error x.
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Ti IX (Si-Segquence}

The 3523p2 - 353p3 transitiong were first identified by

Fawcett and Peacock (1967)46) and Fawcett (1970)48). The

present diagram adopted the more accurate data of Smitt,

94). The 3523p2 - 3p3d transitions

were analyzed by Fawcett, Gabriel and Saunders (1967)45),

Fawcett (1971)49), and Ekberg and Svensson (1970)106). The

106)

Svensson. andéd Outred (1976}

present wavelengths are from Ekberg and Svensson (1970)

The 3sz3p2 - 3p4s are also from Ekberg and Svensson (1970)106).

The 3523p2 - 3p4d and 3p3d - 3p4f are observed by Fawcett,

Cowan and Haves (1972)51).

The intercombination transitions 3523p2 1D2 - 353p3 383,
3D§ and 3523p2 3P2 - 3s3p3 lD% were reported by Smitt et al.
(1976)94).
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Ti X (Al-Seguence)

The 3523p - 353p2 transitions were first identified by

(1967)46) and later measured by Fawcett

I

Fawcett and Peacock

(1970)48). The present compilations are from the more recent

observation by Smitt, Svensson and Outred (1976)94). Fawcett

(1970) 48) a1so reported the quartet 3s3p> P - 3p° %s° and

3523p 2P° - 3523d 2D transiticns. The 353p2 4P - 3s3p3d 4D°,

3s3pds 4P° were observed by Ekberg and Svensson (1970)106).

The level of 3S3p2 4P has not been determined. The adopted

values of that levels are the prediction by extrapolation along

the iscelectronic sequence by Ekberg and Svensson (1970)106).

The 3p - ns, 3d - np, and 3d - nf transitions were also

measured by Ekberg and Svensson (1970)106).

The transition probabilities are from Wiese and Fuhr

(1975) 1047
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Ti XI {Mg-Seguence)

The spectra of Ti XI were first observed by Edlén

(1936)30). The resonance lines 352 - 3snp (up to 7p) were

later analysed by Ekberg (1971)39). Fawcett (1970)48)

identified the 3s3p lPi —.3p2'lSO, lDZ transitions. The 3s3p -

2, 3s3d, 3s4s, 3p4p, 3s4d, 3sbs, 3s5d, 3s6f were obsefved by
39)

3p
The 3p® - 3p3d and 383d - 3p3d, 3s4f
98)

Ekberg - (1971)

transitions were measured by . Svensson and Ekberg (1969) and

Fawcett (1970)48). The 3p3d - 3pd4f transitions are from
Fawcett (1976)°°). The 3p° - 3pds, 3s5f, and 3s3d - 3s5f were
from Fawcett (1970)48). Kastner, Swartz, Bhatia and Lapides

) 1 2

(1978)8%) identified recently the 3s3d 'p, - 3pdd "F3, 3p° -

3p4d transitions.
3 21

The intercombination transitions 3s3p ~“P° - 3p D,
(Svensson and Fkberg (1969)°%)), and 3p3d 1D2 - 3p4rf 3F3
(Fawcett (1976)55)) are the uncertain identifications. The
352 1SO - 3s3p 3Pi ransitions 1s a theoretical estimation by

82). The energy level wvalue of

39)

Kelly and Palumbo (1973)

3s3p Op°, 173827 cm ' was estimated by Ekberg (1971) with

the isocelectronic interpolation.

The transition probabilities are from Wiese and Fuhr

(1975)104)
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Ti XII (Na-Sequence)

The spectra of Ti XIT were first observed by Edlén
(1936}29). Ekberg and Svensson (1975)40), and Cohen and
Behring (1976)18) extended the analysis of the series of
transitions 3s - np, 3p - ns, 3p - nd and 3d - nf up to llp,

7s, 104 and 8f. The wavelengths are mostly taken from Ekberg
40)

‘and Svensson (1975) .

The autoionization resonance lines 3s 25 - 2p5352 2P° are

from Feldman and Cohen (1967)°0).

The transition probabilities are gquoted from Wiese and

Funr (1975) 104,
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Ti XIII (Ne-Seguence)

The resonance transitions 2522p6 - 2p535 and 2p53d were
identified by Edlén and Tyrén (1936)107). The resonance
2522p6 - 4s, 44, 54, 2s2p63p transitions were observed by

60)

Fawcett (1965)43), and Feldman and Cohen (1967) The

present wavelengths are taken from the latter. The 3p - 44

transitions were first observed by Kastner, Behring and Cohen

77)

(1975) These and the 3s - 4p, 3p - 4s, 3p - 4s, 3d - 4f,

3d - 5f transitions have recently been extensively measured by

Fawcett, Bromage and Hayes (1979)57).

The transition probabilities are from Wiese and Fuhr

(1975) 104)
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Ti XIV (F-Seguence)

The 2522p5 - 2522p43s, 3d transitions were observed by

Fawcett (1965)43), Cohen, Feldman and Kastner (1968)16), and

Feldman, Doschek, Cowan and Cochen (1973)62). The wavelengths

of these transitions are taken from Feldman et al. (1973)62).

6 2 5 2_o ‘s
The 2s2p Sl/2 - 2s2p73s Pl/2,3/2 transitions were also
‘derived from Feldman et al. (1973)62). The resonance
. 2.5 2_, 6 2 2 °
transitions 2s”2p P® - 282p S, 129.43 A and 121.98 A, were

49)

[+]
observed by Fawcett (1971) , which were given 129.433 A and

121.980 A by Bdlén (1981)°%) as the recalculated wavelengths

with the semi-empirical isoelectronic analysis.
2, 5,2, _ 250 o
The 2s72p~ ( P3/2 Pl/z) splitting was observed by
Lawson, Peacock and Stamp (1981)86) in DITE tokamak spectra.
The transition probabilities for these transitions are from the

theoretical calculations by Cheng, Kim and Desclaux (1979)14).
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Ti XV {O-Sequence)

The 2522p4 - 252p5 transitions were observed by Fawcett

50)

(1971) , Doschek, Feldman, Cowan and Cohen (1974)24), and

Kasyanov, ZKononov, Korobkin, Koshelev, Ryablsev, Serov and

81)

Skokan (1974) The present wavelengths are adopted from

Kasyanov et al. (1974)81). The 252p5 lPi - 2p6 lSO transition

81)

‘was observed by Kasyanov et al. (1974) , Fawcett, Galanti and

Peacock (1974)52), and Doschek, Feldman, Davis and Cowan

26). The data by Kasyanov et al. (1974)81) are gquoted.

The 2522p4 - 2p33s transitions are from Goldsmith,

Feldman, and Cchen (1971)68), and Doschek, Feldman and Cohen

23)

(1975)

(1973) The wavelengths are taken from the latter.

The 2522p4 - 2p33d transitions are from Goldsmith, Feldman

and Cohen (1971)68), Fawcett and Haves (1975)54)

and Fawcett (1977)10). Most of the wavelengths are adopted

54)

and Bromage

from Fawcett and Hayes (13875)

The intercombination lines of Ti XV have not been

observed. However, the singlet-triplet 2522p4 3P2 - lD2

interval was recently estimated'by Edlén (1981)38), which was
interpolated along the iscelectronic sequence, in which there

have been several accurate experimental data on solar corona.

The interval 2522p4 lD2 - lSO was predicted in the same way by
Edlén (1981)38). The predicted values for the interval
2522p4 3Pl - lS0 is less accurate than the above ones, because

experimental data are few in this isoelectronic sequence.
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The forbidden transitions within the 2522p4 ground

configurations were reported by Kastner, Bhatia and Cohen

78). Among them, the 2522p4(3P2 - 3Pl) transition,

[+]
2545.08 A, was observed in DITE tokamak by Lawson, Peacock and
86)

(1977)

Stamp (1981)
The transition probabilities are form the theoretical

calculation by Cheng, Kim and Desclaux (1979)14).
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Ti XVI (N-Sequence)

‘The transitions.2522p3 - 252p4 and 252p4 - 2p5 were

50}

identified by Fawcett (1971) and more accurately measured by

Kasyanov, Kononov, Korobkin, Koshelev, Ryabtsev, Sevov and

81)

Skokan (1974) The position of the doublets relative to the

ground state is based on the estimated position of

203 2., 86)
2s72p D3/2’5/2 by Lawson, Peacock, and Stamp (1981) .
The 2522p3 - 2p23d transitions are taken from Fawcett and
54)

Hayes (1975) .

The intercombination lines and most of the forbidden lines

were theoretically calculated by Fawcett {1978)56), and by

Cheng, Kim, and Desclaux (1979)14).
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Ti XVII (C-Sequence)

The 2522p2 - 252p3 transitions were classified by Fawcett,

Galanti, and Peacock (1974)52), and by Kasyanov, Kononov,

81)

Korobkin, Koshelev, Ryabtsev, Serov, and Skokan (1974) New

measurements and some revised classifications were given by

Fawcett and Hayes (1975)54) and Fawcett (1975)53), which are
Quoted in the present diagram. The 252p3 - 2p4 transitions are
partially observed by Fawcett (1975)53), but most of them cited

in the present compilation are theoretical ones by Cheng, Kim

14)

and Desclaux (1979) , because the observation on them were

uncertain.

The higher 2522p2 - 2p3g and 252p3 - 252p23d wavelengths

are from Goldsmith, Feldman, Crooker, and Cohen (1972)70). The

transitions from 2p3d terms are taken from the observation by

Bromage and Fawcett (1977)11).

The intercombination 2522p2 3Pl 5 2s.2p3 552 transitions
T

have not been observed. The present wavelengths are the

predicted ones with the isoelectronic analyses by Lawson,

86)

Peacock, and Stamp (1981) Other intercombinations also

have not been observed. Goldsmith, Feldman, Crooker, and Cohen

(1972)70) extrapolated the position of 2p2 1D2, which was later

refined by Fawcett (1975)53), and Feldman, Doschek, Cowan and

Cohen (1975) 2%,

Goldsmith et al. (1972)’% identified two quintet

transitions, but they are not connected to the triplet system.
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The forbidden transitions within the 2522p2 ground

configurations are the predicted values from Kastner, Bhatia

and Cohen (1977)'8). Among them, the 2522p2(3P0 - 3Pl )

were observed in DITE tokamak by Lawscn et al. (1981)86).

The +transition’ probabilities are from the theoretical

calculation by Cheng, Kim and pesclaux  (1979) 147,

—2 4
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Ti XVIII (B-Sequence)

The transition arrays 2522p - 252p3 were analyzed by

Kasyanov, Xononov, Korobkin, Koshelev, Ryabtsev, Serov, and

81) 54)

Skokan (1974) , and Pawcett and Hayes {1975) The present

compilation is from the latter paper. The 252p2 - 2p2
transitions are derived from theoretical wavelengths by Chen,

wim and Desclaux (1979114 . The 2s22p - 2s2p3p and 2s2p° -

2s2p3d transitions are taken from Fawcett and Hayes (1975)54).

The intersystem transitions have not been observed, so the

present 2822p 2P - ZSZp2 4P wavelengths are the predicted

values by Edlén (1981)38).

2o Ly
P3/2) transition was observed
86)

in DITE spectra by Lawson, Peacock and Stamp (1981) . The

. Z 2_, _
The forbidden 2s72p( Pl/2

other forbidden lines are calculated from the Ritz combination
principle.
The transition probabilities are due to the theoretical

wavelengths by Cheng, Kim and Desclaux (1979)14).
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Ti XIX (Be-Seqguence)

The resonance transition 252 lSO - 2s2p lPi was initially

71) and

6)

identified by Goldsmith, Oren, Croocker and Cohen (1973)
5)

recently observed in a tokamak7 and in a laser plasma8

The present wavelength is taken from the adjusted value along

the iscelectronic interpclation by Edlén (1981)38), rounded to

five figures. The 2s2p - 2p2 transitions in singlet and

triplet systems are quoted from Lawson, Peacock and Stamp

(1981)86), whose data were originally derived from the

semiempirical analysis by Edlén (1981)38).

The intersystem reasconance line, 252 lSO - 2s2p 3P°, has

not been observed. The intercombination 2s2p 3P§ - 2p2 lD2 was

observed by Lawson et al. (1981)86), from which the Zsip 3Pi

level is deduced via the 2ZsZp lPi - 2p2 1D2.

The higher tranmsitions of n = 2 - 3 were cbserved by
Fawcett and Hayes (1975)54), Boikeo, Pikuz, Safronova and Faenov
(1977)7), and recently by Boiko, Faencov and Pikuz (1978)8).

The present compilations are adopted from Boiko et al.

(1978)8) .

The magnetic dipole transition 252p(3Pi - 3PE) was obsgerved
in the DITE tokamak by Lawson et al. (1981)86).

The transitien probabilities between 2 - 2 transitions are

14)

due to Cheng, Kim and Desclaux (1979) by the multi-

configuration relativistic Hartree-Fock calculation.
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Ti XX (Li-Sequence)

. 2 2 .2 2
The resonance transitions of 1s”2s Sl/2 1s™2p P1,2,3/2

were previously predicted by solar flare observation by

Sandliin, Brueckner, Scherrer and Tousey (1976)93), and recently

cbhserved by Hinnov (1979)75) in PLT tokamak, as 309.15 z0.05 A

37)

[+
and 259.30 +0.1 A. Edlén's (1979) isoelectronic extrapolation

of this transitions shows good agreement with Hinnov's values.

The 2s - 3p, 2p - 3s, and 2p = 3d transitions were first
reported by Goldsmith, Feldman, Oren and Cohen (1972)69).

8) made detailed measurements on

Boiko, Faenov and Pikuz (1978)
2s -(3 - 9)p, 2p -(3 - 9d traﬁsitions.

The transitions from the doubly excited levels, the
satellite lines, are from Aglitskii, Boiko, Zakharov, Pikuz and
Faenov (1974}1), Feldman, Doschek, Nagel, Cowan and Whitelock
(1974)63), and Boiko, Faenov and Pikuz {1978)8).

The transition probabilities are from Wiese's

information.103_106}
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Ti XXI (He-Sequence)

- The theoretical values of the energy levels calculated by

42) for the singlet and triplet

systems are presented for the present compilation. The 152 -

Ermolaev and Jones (1974)

1s2p transitions have been recently observed by Boiko, Faenov,

and Pikuz (1978)8). The 152 - 1s3p transition is from Cohen,

17). ‘The 1ls2s - 1sZp

‘Feldman, Swartz and Underwood {1968)
transitions are calculated by the Ritz combination principle.
The transition probabilities are taken from Wiese and Fuhr

(1975) 104)
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Ti XXII (E-Secuence)

C 2 2
The transitions of 1s Sl/2 - Zp 91/2,3/2 were measured
by Lie and Elton (1971)88). As Corliss and Sugar (1979) stated
in their article (1979)19), the theoretical wvalues calculated

by Erickson (1977)41)

- for energy levels of the hydrogen-like
ion are much more accurate than any observed values, so they
are quoted in the present table.

The transition probability for 1s 25 - 2p 2P is derived

from (22)4 times that of the neutral hydrogen.
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Wavelength Tables
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