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Abstract

The three published volumes on "Atomic Energy Levels", NBS Circ. 467, contain
for each spectrum the bibliography that was used in compiling the data. The present
work is a continuation of these bibliographies arranged in the same form. The time
interval is the span from the respective dates of the earlier publications to the present.
The selection of references is restricted to those needed for the preparation of revised
tables of atomic energy levels and multiplets.

The bibliography is being published in three Sections each of which covers the same
elements as the respective volumes of AEL. The present Section contains reference lists

for the elements 1 H through 23 V, corresponding to Volume I. The spectra of a given
element are listed in order of increasing stage of ionization. Listings are included for
spectra of the 23 elements.

The original papers have been examined for nearly all of the quoted references.

A selected list of general literature references is also included.

Key Words: Spectra, Atomic; Analyses of Atomic Spectra; Elements, Spectra of
H thru V; Bibliography, Atomic Spectra; Atomic Spectra, H thru V;
References to Atomic Spectra.

Library of Congress Catalog Card Number: 68-62107
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The present bibliography has been prepared
to meet a steady demand for data on atomic
spectra, pending the publication of additional

Sections of the writer's current series on
Selected Tables of Atomic Spectra [1]/ No
attempt has been made to include references to

all work on atomic spectra. Many specialized

subjects such as transition probabilities, hyper-
fine structure, isotope shifts, absorption and
fluorescence spectra observed in crystals, the-

oretical investigations and the like, come under
the general subject. Individual bibliographies

on these specialized topics are more useful

generally than a large unselective list of refer-

ences touching on many related topics. For ex-

ample, transition probabilities are being han-
dled in a continuing series that complements
the present work [2].

The references included here have been
chosen for individual spectra on the same basis

as those that were given in the three volumes
of "Atomic Energy Levels" [3]. They are es-

sentially references that deal with the outer
structure of atoms as revealed by their spectra.

An attempt has been made to list all relevant

references in the time interval between the
publication of the respective "Atomic Energy
Levels" Volumes and the present time.

The reference catalog at the National Bu-
reau of Standards, maintained for the "Atomic
Energy Levels" Program has provided the

source material. The earlier format has been
retained for convenience.
A limited number of general references

precedes the listings under individual spectra

which, in turn, are arranged by element. For a
given element the spectra are in order of in-

creasing stage of ionization. The elements are

in order of increasing atomic number.
The present bibliography is being published

in three Sections, each of which covers the
elements contained in the respective volume of

"Atomic Energy Levels" [3]. Thus, Section 1,

the first of the three, contains the relevant lit-

erature references known to the writer of all

spectra of the elements H through V from
1949 to the present date. Earlier references,

similarly selected, are to be found in "Atomic
Energy Levels" Volume I, under the separate
spectra.

^ Figures in brackets indicate the literature references on page
VIII.

The former practice of describing the con-
tent of individual papers by key letters or
words has been continued here. The words are
self-explanatory ; the letters have the following
meanings

:

CL Classified lines

E D Energy level diagram
GD Grotrian diagram
IP Ionization potential

IS Isotope shift

T Terms (and/or energy levels)

WL Wavelength
Z E Zeeman effect

[ ] Forbidden transitions
hfs Hyperfine structure
Osc.Str. Oscillator strength
X Correction connecting sets of

terms of different multiplicities

As before, the letters "A" and "L" entered
in parentheses before the date of the reference
denote, respectively, that the paper is an
Abstract or a Letter to the Editor.
The references have been chosen on the basis

of those needed for the preparation of current
Tables of Atomic Energy Levels and Multiplets

[1, 4, 5]. They are designed primarily for

users who require a knowledge of ionization

and excitation energies, resonance lines, other
classified lines, term designations, electron con-
figurations, relative intensities, and the like.

They refer, in general, to laboratory analyses.

There are a few special cases, however, where
forbidden lines observed in nebular or coronal
spectra provide the best information or the
only data on the intervals of the ground terms
of selected spectra. Such references are
included.
Some scattered references on related topics

such as hyperfine structure. Stark Effect, Lamb
Shift, Isotope Shift, etc., have, also, been in-

cluded. These are only incidental however.
They are given for two reasons : occasionally

such papers contain infoi'mation on spectral

structure or energy levels, and even a limited

number of such references may serve as a
guide to the investigator whose specialty is

related to the study of atomic structure, but
not specifically concerned with the analysis of

optical spectra. No effort has been made to

provide complete listings for such related

subjects.
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In tabulating the references for a given spec-

trum the overall plan has been to arrange them
in alphabetical order by author and by year,

starting with the earlier papers. Owing to the

use of the photographic method for publica-

tion, this order has not been followed strictly.

If excellent reference material became avail-

able after the final typing had been completed,
additional references were inserted under the

proper spectra where space permitted. This
has introduced some irregularities in arrange-
ment, but it has also made the bibliography
more useful. Nearly all of the references quoted
here have been examined by the author. Only
a few which were not available have been
copied on the basis of abstracts found in the

literature.

It is a pleasure to acknowledge with grati-

tude the helpful suggestions of colleagues who
have generously given the author the benefit

of their valuable experience and judgment. B.

Edlen and his associates have not only fur-

nished revised analyses especially for inclu-

sion, but have also incorporated in the manu-
script suggested additions and corrections that

enhance the value of the publication. Similarly,

Isabel D. Murray has prepared the copy with
the painstaking care required for publication

by the photographic method.
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R. Wilson, Mon. Not. Roy. Astron. Soc. 113 , 557 to 570 (1953). C L,

nh ^H° Series (n = 13 to 3k)

G. W. Series, Proc. Roy. Soc. (London) [A] £26, 377 to 392 (195ii). Fine
Structure

C. K. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956)j Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 5

(1968). Partial G D

G. Herzberg, Zeit. Phys. lU6, 269 to 280 (1956); Physics in Canada 13,
No. 3, 8 to 20 (1957). T

B. Edlen and L. A. Svensson, Ark. Fys. (Stockholm) 28, No. 36, U27 to hh6
(196[i). W L Lyman Series

F. Lo Roesler and J. E. Mack, Phys. Rev. 135a, 58 to 7l (196U). Fine
Structure

J. D. Garcia and J. E. Mack, J. Opt. Soc. Am. 55, 65U to 685 (1965).
I P, T, C L Theory

LITHIUM (Z = 3)

Li I

K. Liden and N. Starfelt, Ark. Fys. (Stockholm) 5, No. 8, 127 (A) (1952).
I P, G L

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS _23, 8,

9 (1968). Partial G D, 0 L

I. Johansson, Ark. Fys. (Stockholm) l5. No. lii, 169 to 179 (1959). I P,

T, W L, G L, G D
"~

R. K. Nesbet, Phys. Rev. II8, 68I to 683 (I960), hfs

C. M. Varsavsky, Astroph. J. Suppl. 6, 75 to 107 (I96I). FiSctrapolation

of Sequence
~

5



LITHIUM

Li I - Continued

K. 'j. Bell and A. L. Stewart, Proc, Phys. Soc. (London) 83, 1039 to 10ii3

(I96I1). Fine Structure

K. L. Bell, Proc. Phys. Soc. (London) 85, 131ii to 1315 (1965). Fine
Structure Li i Sequence

J. D. Garcia and J. E. Mack, Phys. Rev. I38A, 987 to 991 (1965). T, C L

G. J. Ritter, Can. J. Phys. U3, 770 to 781 (1965). hfs

B. Budick, H. Bucka, R. J. Goshen, A. Landman and R. Novick, Phys. Rev.

1U7, 1 to 5 (1966). Fine Structure, hfs

K. C. Brog, T. G. Eck and H. Wieder, Phys. Rev. l53, 91 to 103 (1967).
Fine Structure, hfs

Li II

B. Edlen, Ark. Fys. (Stockholm) h, No. 28, UI4I to U53 (1952). I P, T,

C L He I Sequence

T. Tamura, Phys. Rev. 105, I8O8 to I8O9 (1957). T

G. W. Series and K. Willis, Proc. Phys. Soc. (London) 7l, 27U (1958). C L

E. Freyteg, Naturvd.ss. U6, 3lU to 3l5 (1959). T, C L

G. Herzberg and H. R. Moore, Can. J. Phys. 37, No. 11, 1293 to 1313

(1959). I P, T, W L, C L, G D, E D, hfs

C. L. Pekeris, Phys. Rev. 126, lU3 to lU5 (1962). I P, Theory

Y. G. Toresson and B. Edlen, Ark. Fys. (Stockholm) 23, Noo 11, ll7 to II8

(1962). C L

B. Schiff, H. Lifson, C. L. Pekeris and P. Rabinowitz, Phys. Rev. lUOA ,

11OU to 1121 (1965). Fine Structure

C. L. Pekeris, Phys. Rev. 112, 161^9 to 1658 (1958). IP Theory

6



LITHIUM

Li III

E. Freyteg, Naturwiss. h6, 3lU to 31^ (19^9). C L

B. Edlen and L. 1. Svensson, Ark. Fys. (Stockholm) 28, No. 36, U27 to I4J46

(I96U). W L Lyman Series

J. D. Garcia and J. E. Mack, J. Opt. Soc. Am. 55, 65U to 685 (1965). I P,

T, C L Theory

BERYLLIUM (Z = U)

Be 1

W. R. Bozman, C. H. Corliss, W. F. Meggers and R. E. Trees, J. Res. Nat.
Bur. Std. 50, 131 to 132, RP2399 (1953). T, C L

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS _23^ l5
(1968). C L

L. Johansson, Ark. Fys. (Stockholm) 23, No. 12, 119 to 128 (1962). I P,

T, C L, G D

Be II

G. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 2^^ 8,

9 (1968). Partial G D, C L

L. Johansson, Ark. Fys. (Stockholm) 20, No. 33, i|89 to ii98 (I96I). I P,
T, C L, G D

7



BERYLLIUM

Be III

B. Edlen, Ark. Fys. (Stockholm) U; No. 28, hhl to U53 (1952). I P, T.
C L He I Sequence

B. Edlen and L. A. Svensson, Ark. Fys. (Stockholm) 28, No. 36, U27 to hk6
(1965). W L

"~

C. L. Pekeris, Phys. Rev. 112, 16U9 to 1658 (1958). I P Theory

Be IV

B. Edlen and L. A. Svensson, Ark. Fys. (Stockholm) 28, No, 36, U2 7 to hh6
(1965). W L Lyman Series

J. D. Garcia and J. E. Mack, J. Opt. Soc. Am. 55, 65U to 685 (1965). I P,

T, C L Theory

B. Edlen, Ark. Fys. (Stockholm) 31, No. 35, 509 to 5lO (1966). W L
Lyman Series

BORON (Z = 5)

B I

H. 1. Clearman, J. Opt. Soc. Am. U2, 373 to 379 (1952). T, C L

G. Wessel, Phys. Rev. 92, l58l to l582 (1953). hfs

E. W. Burke, Jr. and J. E, Mack, J. Opt. Soc. Am. U6, 100 (1956). T, C L

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 21

(1968). C L

Lew and R. S. Title, Can. J. Phys. 38, 868 to 871 (I960), hfs

P. Gunnvald and L. Minnhagen, Ark. Fys. (Stockholm) 22, No. 21, 327 to

331 (1962). T, C L, E D

8



BORON

B I - Continued

A. A, Nikitin and 0. A. lakubovskii, Doklady Akad. Nauk. SSSR l56, No. k,

760 to 762 (196U). C L [B i] Sequence

S. H. Lott, Jr., C. E. Roos and M. L# Ginter, J, Opt. Soc. Am. 56, 775 to
778 (1966). Z E

"~

B II

B, Edlen, "Atomic Spectra", Hand, der Phys., Encycl, of Phys. 27, 198
(196U). I P

B III

K. Bockasten, R. Hallin and T. P. Hughes, Proc. Phys. Soc. (London) 81,

522 to 530 (1963). G L
~

B IV

B. Edlen, Ark. Fys. (Stockholm) h, No. 28, hhl to U53 (1952). I P, T,

G L He I Sequence

B. Edlen and L. A. Svensson, Ark. Fys. (Stockholm) 28, No. 36, U27 to Ui6
(196U). W L

C. L. Pekeris, Phys. Rev. 112, I6I49 to 1658 (1958). I P Theory

B V

B. Edlen and L. X. Svensson, Ark. Fys. (Stockholm) 28, No. 36, ii2 7 to hkS
(I96U). W L Lyman Series

J. D. Garcia and J. E. Mack, J. Opt, Soc. Am. 55, 65U to 685 (1965). I P,

T, G L Theory

B. Sdlen, Ark. Fys. (Stockholm) No. 35, 509 to 5lO (1966). W L
Lyman Series

9



CARBON (Z - 6)

C I

B. Edlen, Accad. Naz. Lincei Volta Conv. (Rome) 11, ^8 (19^2) and unpub-
lished material. T, W L

L. Minnhagen, Ark. Fys. (Stockholm) 7, No. 33, Ul3 to hlh (195U). T, C L

P. G. Wilkinson, J. Opt. Soc. Am. U5, 862 to 867 (1955). W L

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 2^, 25
(1968). C L

G. Herzberg, Proc. Roy. Soc. (London) [A] 2U8, 309 to 332 (1958). W L, G L

L. Minnhagen, Ark. Fys. (Stockholm) lU, No. 30, U8l to U8 2 (1959). T,

C L Infrared

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]

P. G. "Wilkinson and K. L. Andrew, J. Opt. Soc. Am. 53, 710 to 7l7 (1963).
W L Vac. Ultraviolet

L. Johansson, Ark. Fys. (Stockholm) 25, No* 31, U25 to U31 (196U). C L

L. Johansson and U. Litzen, Ark, Fys. (Stockholm) 29, No. 13, l75 to 179

(1965). G L Infrared

L. Johansson, Ark. Fys. (Stockholm) 31, No. l5, 201 to 235 (1966). I P,

T, C L, G D

V. Kaufman and J. F. Ward, J. Opt. Soc. Am. 56, l591 to l597 (1966). T,

C L, W L

S. H. Lott, Jr., C, E. Roos and M. L. Ginter, J. Opt. Soc. Am. 56, 775 to
778 (1966). Z E

10



CARBON

C II

S. Glad, Ark. Fys. (Stockholm) 7, No. 2, 7 to 32 (195U). I P, T, C L

C. E. Moore and P. W, Merrill, Appendix A: Partial Grotrian Diagrams

(19^6); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 20,

21 (1968). Partial G D, C L

G. Herzberg, Proc. Roy. Soc. (London) [A] 2U8, 309 to 332 (1958). W L,

C L, G D

C III

K. Bockasten, Ark. Fys. (Stockholm) 9, No. 30, U57 to U8l (1955). I P,

T, C L

C. E;. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, lU,

l5 (1968). Partial G D, C L

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, 200

(196U). I P

S. H. Lott, Jr., C. E. Roos and M. L. Ginter, J. Opt. Soc. Am. %, 775 to

778 (1966). Z E

C IV

K. Bockasten, Ark. Fys. (Stockholm) 10, No. UO, 567 to 582 (1956). I P,

T, C L

C. E. Moore and P. T/V. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 8,

9 (1968). Partial G D, 0 L

K. Bockasten, R. Hallin and T. P. Hughes, Proc. Phys. Soc. (London) 81,

522 to 530 (1963). C L

11



CARBON

C V

B. Edlen, Ark. Fys. (Stockholm) U, No. ?8, UUl to h^3 (19^2). I p, T,

C L He I Sequence

B. Edlen and L. A. Svensson, Ark. Fys. (Stockholm) 28, No. 36, 1+27 to UU6
(1965). W L

B. C. Fawcett and Fe E. Irons, Proc. Phys. Soc. (London) 89, 1063 to 1061i

(L) (1966). C L
~~

B. C. Fawcett, A. H. Gabriel, W. G. Griffin, B. B. Jones and R. Wilson,
Nature 200, 1303 to I30U (L) (I963). C L

G. L. Pekeris, Phys. Rev. 112, l6ii9 to l658 (1958). I P Theory

C VI

B. Edlen and L. A. Svensson, Ark. Fys. (Stockholm) 28, No. 36, k27 to kk6
(1965). W L Lyman Series

J. D. Garcia and J. K. Mack, J. Opt. Soc. Am. 55, 6Sh to 685 (1965). I P,

T, C L Theory

B. Edleli, Ark. Fys. (Stockholm) 31, No. 35, 509 to 5lO (1966). W L
Lyman Series

B. C. Fawcett, A. H. Gabriel, W. G. Griffin, B. B. Jones and R. TAIilson,

Nature 200, I303 to I30U (L) (I963). C L

NITROGEN (Z = 7)

N I

I. S. Bowen, Astroph. J. 121, 306 to 311 (1955). IC L]

P. G. Wilkinson, J. Opt. Soc. Am. hS, 862 to 867 (1955). W L

G. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 29

(I968). C L

G. Hepner and L. Herman, Ann. de Geoph. 13, 2U2 to 2I48 (1957). C L
Infrared

M. A. Catalan y F. R. Rico, An. Real Soc. Esp, Fis. y Quim. (Madrid) [A]

5U, 5 to 16 (1958). I P

12



NITROGEN

N I - Continued

K. B. S. Eriksson, Ark. Fys. (Stockholm) 13, No. 3U, h29 to U39 (1958).
T, C L, W L

G. Herzberg, Proc. Roy. Soc. (London) A2U8, 309 to 332 (1958). C L, W L,

G D

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]

D. F. Heath, Los Alamos Sci. Lab. LA-2335, 35 to 36, 56 (I960). G L, E D

K. B. S. Eriksson and I. Johansson, Ark. Fys. (Stockholm) 19, No. l6, 235
to 2U8 (1961). T, C L Infrared

G. Hepner, Ann. de Phys. [13] 6, 762 (I96I). W L Infrared

W. W. Holloway, Jr., E. Luscher and R. Novick, Phys. Rev. 126, 2109 to

2115 (1962). hfs

P. G. Wilkinson and K. L. Andrew, J. Opt. Soc. Am. 53, 7lO to 7l7 (1963).
W L Vac. Ultraviolet

P. K. Carroll, R. E. Huffman, J. C. Larrabee and Y. Tanaka, Astroph. J.

1U6, 553 to 557 (1966). I P, T, C L

K. B. S. Eriksson, Ark. Fys. (Stockholm) 33, No. 25, 357 to 360 (I966).

T, C L

V. Kaufman and J. F. Ward, Appl. Opt. 6, U3 to i|6 (1967). T, C L, W L

B. Edlen, "Atomic Spectra", Hand, der Phys., Fjicycl. of Phys. 27, 200

(196i|). I P

N II

I. S. Bowen, Astroph. J. 121, 306 to 311 (1955). [ C L]

P. G. mikinson, J. Opt. Soc. Am. U5, 862 to 867 (1955). L

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS £3, 2U,

25 (1968). Partial G D, C L

13



NITROGM

N II - Continued

K. B. S. Eriksson, Ark. Fys. (Stockholm) 13, No. 25, 303 to 329 (1956).
I P, T, C L, W L

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]

D. F. Heath, Los Alamos Sci. Lab. LA-2335, 37, 57 (I960). C L, E D

W. B. Bridges and A. N. Chester, IEEE Trans. Qu. Electronics QE-1, 81
(1965). C L Laser Obs.

T. Sasaki, N. Kaifu, N. Itoh, Kazuo, Sakai and I. Shimada, Science of
Light lU, lh2 to Ihh (1965). G D

B. Edlen, "Atomic Spectra'% Hand, der Phys., Encycl. of Phys. 27, 200
(196U). IP

N III

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 21
(1968). C L

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys, 27, 198
(196U). IP

W. B. Bridges and A. N. Chester, IEEE Trans. Qu. Electronics QE-1 , 81

(1965). C L Laser Obs.

N IV

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, 198

(196U). I P

C. I. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, l5
(1968). C L

W. B. Bridges and A. N. Chester, IEEE Trans. Qu. Electronics QE-1 , 81

(1965). C L Laser Obs.

T. Sasaki, N. Kaifu, N. Itoh, Kazuo, Sakai and I. Shimada, Science of
Light lU, 1U2 to 1U6 (1965). G D

R. Hallin, Ark. Fys. (Stockholm) 32, No. 11. 201 to 210 (1966). I P, T,

C L, G D

Ik



NITROGEN

N V

C. B. Moore and P.W.Merrill, Appendix A: Partial Grotrian Diagrams (1956),
Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 9 (1968). C L

R. Hallin and T. P. Hughes, Proc« Phys. Soc. (London) 78, 201 to 203
(1961). C L

K. Bockasten, R. Hallin and T. P. Hughes, Proc. Phys. Soc. (London) 8l,

522 to 530 (1963). G L

S. G. Tilford, J. Opt. Soc. Am. 53, 105l to 1051; (1963). I P, T, C L

K. Bockasten, R. Hallin, K. B. Johansson and P. Tsui, Phys, Lett. 8, l8l
to 182 (196U). C L

R. Hallin, Ark. Fys. (Stockholm) 31, No. 36, 5ll to 526(1966). I P, T, C L, G D

N VI

B. Edlen, Ark. Fys. (Stockholm) h, No. 28, hUl to [i53 (1952). I P, T,

C L He I Sequence

C. L. Pekeris, Phys. Rev. 112, 16U9 to 1658 (1958). IP Theory

B. C. Fawcett, A. H. Gabriel, W. G. Griffin, B. B. Jones and R. Vifilson,

Nature 200, 1303 to 130U (L) (1963). C L

K. Bockasten, R. Hallin, K, B. Johansson and P. Tsui, Phys. Lett. 8, l8l
to 182 (196[i). C L

B. C. Fawcett and F. E. Irons, Proc. Phys, Soc. (London) 89, 1063 to IO6U
(1966). C L

N VII

B. C, Fawcett, A. H. Gabriel, W. G. Griffin, B. B. Jones and R, Wilson,
Nature 200, 1303 to 130l4 (L) (1963). C L

R. L, Blake, T. A. Chubb, H, Friedman and A. E. Unzicker, Science IU6,

No, 36U7, 1037 to 1038 (I96U). W L, C L

B, Edlen and L, A. Svensson, Ark. Fys, (Stockholm) 28, No, 36, 127 to UU6

(1965), W L Lyman Series

J, D, Garcia and J, E. Mack, J. Opt. Soc. Am. 55, 6Sh to 685 (1965). I P,

T, C L Theory

B. Edlen, Ark, Fys, (Stockholm) 31, No. 35, 509 to 5lO (I966). W L
Lyman Series

15



OXYGEN (Z = 8)

0 I

D. 0. Davis and K. W. Meissner, J. Opt. Soc. Am. U3, 5lO to 5ll (1953).
T, C L, Fine Structure

J. R. Holmes and L. W. Parker, Tech. Report No. h, Office Naval Research,
62 pp. (19^3). I S, Fine Structure, C L

K. Kambe and J. H. van Vleck, Phys. Rev. 96, 66 to 71 (195U). Z E

G. Kvifte, Ark. Mat. o Naturv. (Oslo) [B] 65 to 68 (195U). T, G L
Series

I. S. Bowen, Astroph. J. 121, 306 to 311 (1955). [C L]

P. G. Wilkinson, J. Opt. Soc. Am. U5, 862 to 867 (1955). W L

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natl, Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 2^, 32,
33 (1968). Partial G D, C L

G. Herzberg, Proc. Roy. Soc. (London) A2l|8 , 309 to 332 (1958). VI L, 0 L

I. S. Bowen, Astroph. J. 132, 1 to l7 (I960). [C L]

D. F. Heath, Los Alamos Sci. Lab. U-2335, 37, 38, 58 (I960). G L, E D

K. B. S. Eriksson and H. B. S. Isberg, Ark. Fys, (Stockholm) 2ii, No. hH,

51i9 to 558 (1963); 37, No. 17, 221 to 230 (1968). I P, T, C L, W L

K. B. S. Eriksson, Ark. Fys. (Stockholm) 30, No. l6, 199 to 202 (1965).
W L [0 I ]

J. S. M. Harvey, Proc. Roy. Soc. (London) [A] 28 5, 58l to 596 (1965).
hfs

G. 0. Brink, J. Chem. Phys. _U6, 1^531 to Ii532 (L) (1967). Z E

R. E, Huffman, J. G. Larrabee and Y. Tanaka, J. Chem. Phys. h6y 2213 to

2233 (1967). I P, T, C L, E D, Autoionization

B. Isberg, Ark. Fys. (Stockholjii) 35, No. UO, U95 to U98 (1967). T, C L

16



OXYGEN

0 II

I. S. Bowen, Astroph. J. 121, 306 to 311 (1955). [C L]

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref . Data Series, Natl. Bur. Std. NSRDS-NBS^ ?8

29 (1968). Partial G D, C L

B, Edlen, "Atomic Spectra"j Hand, der Phys., Encycl. of Phys. 27, 198
(196U). IP

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]

D. F. Heath, Los Alamos Sci. Lab. LA-2335, 39, UO, 59 (1960). C L, E D

K. B. S. Eriksson, Ark. Fys. (Stockholm) 19, No. l5, 229 to 233 (196l).

T, Pair Coupling

W. B. Bridges and A. N. Chester, IEEE Trans, Qu. Electronics QE-1 , 80

(1965). C L Laser Obs.

T. Sasaki, N. Kaifu, N. Itoh, Kazuo, Sakai, and I. Shimada, Science of
Light lU, 1U2 to Ihh (1965). G D

S. H. Lott, Jr., C. E. Roos and M. L. Ginter, J. Opt. Soc. Am. 56, 775 to
778 (1966). Z E

~

0 III

I. S. Bowen, Astroph. J. 121, 306 to 311 (1955). [C L]

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS £3, 2U
25 (1968^. Partial G D, C L

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, 198
(196U). IP

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]

K. Bockasten, R. Hallin, K. B, Johansson and P. Tsui, Phys. Lett. 8, l8l
to 182 (196U). C L

S. G. Tilford and P. G. Wilkinson, J. Opt. Soc. Am. 5U, 322 to 325 (196ii).

C L, E D

17



OXYGEN

0 III - Continued

W. B. Bridges and A. N. Chester, IEEE Trans. Qu. Electronics QE-1, 80
(1965). C L Laser Obs.

T. Sasaki, N. Kaifu, N. Itoh, Kazuo, Sakai and I. Shimada, Science of
Light lU, lU2 to Ihh (1965). G D

W. M. Burton, A. Ridgeley and R. Wilson, UKAEA, CLM-P109, 17 pp. (1966).
C L

S. H. Lott, Jr., C. E. Roos and M. L. Ginter, J. Opt. Soc. Am. 56, 775 to
778 (1967). Z E

~

0 IV

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 2^, 21
(1968). C L

W. B. Bridges and A. N. Chester, IEEE Trans. Qu. Electronics QE-1 , 80

(1965). C L Laser Obs.

J. Bromander, Uppsala Univ. Inst. Phys., UUIP-5U0 , 27 pp. (1967). I P,

T, C L, G D

J. Bromander, B. Johansson and K. Bockasten, J. Opt. Soc. Am. 57, ll58 to

1159 (L) (1967). I P
—

H. P. Palenius, Ark. Fys. (Stockholm) 3U, No. kS, 57l to 572 (1967). W L,

C L Vac. Ultraviolet

0 V

C. E, Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 2^, l5
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J. W. Swensson and G. Risberg, Ark. Fys. (Stockholm) 31, No. 16, 237 to

25U (1966). C L, Solar Ident.

Mg II

P. Risberg, Ark. Fys. (Stockholm) 9, No. 31, U83 to h9h (1955). I P, T,

C L, G D Revised Analysis

K. Bockasten, Phys. Rev. 102, 729 to 730 (1956). Series, Polariz. Formula

C. E. Moore and P. W. Merrill, Appendix A; Partial Grotrian Diagrams

(1956)*, Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 10

11 (1968). Partial G D, C L

S. H. LottjJr., C, E. Roos and M. L. Ginter, J. Opt. Soc. Am. 56, 775 to
778 (1966). Z E
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MAGNESIUM

Mg III

B. Edlen, "Atomic Spectra", Hand, der PhySo, Encycl. of Phys. £7, 198

(I96U). I P

L. Minnhagen, Revised Analysis in Progress at Lund (1967).

Mig IV

F. R. Rico, An, Real Soc. Esp, Fis. y Quim. (Madrid) [A] 113 to 120
(i960). I P, T

B. Bdlen, **Atoniic Spectra"", Hand, der Phys,, Encycl. of Phys. 2?, 198
(I96U). I P

L, Minnhagen, Revised Analysis in Progress" at Lund (1967).

Mg V

G. E. Moore and P. W, Merrill, Appendix A: Partial Grotrian Diagrams
(19^6); Natl. Std. Ref. Data Series, Natl, Bur. Std. NSRDS-NBS 23, 33

(1968). C L

I. S. Bowen, Astroph. J, 132, 1 to 17 (I960), [C L]

B. Edlen, "Atomic Spectra**, Hand, der Phys., Encycl. of Phys. 27, l72

(I96U). X a -U58 cra-1 Singlets

Mg VI

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]

B. Edlen, "Atomic Spectra'*, Hand, der Phys., Encycl. of Phys. 2T_y 172,

198 (I96U). X = +109^ cm-1 Doublets, I P

J, Gauzit, Compt, Rend. 262, 523 to 52U (1966). [Mg vi]

Mg VII

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]

B. Fdlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. ?7, l72,

198 (I96U). X = -538 cm-1 Singlets, I P
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MAGNESIUM

Mg VIII

B. Edlen, "Atomic Spectra'^, Hand, der Phys., Encycl. of Phys. ?7, I98
(I96U). IP

"~

Mg IX

B. Edlen, "'Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, I98
(I96U). IP

~"

Mg X

B. Edl^, "Atomic Spectra**, Hand, der Phys., Ehcycl. of Phys. ?7, I98
(I96U). IP

"

Mg XI

B. Edlen, Ark. Fys. (Stockholm) U, No. 28, hkl to U53 (1952). I P, T,

C L He I Sequence
"~

F. L. Ribe, A. J. Bearden, G. A. Sawyer and T. F. Stratton, Bull. Am.

Phys. Soc. (2) 6, 310 (1961). Limit

F. C. Jahoda, F. L. Ribe, G. A. Sawyer and T. F. Stratton, Proc. Intern.

Gonf. loniz. Phen. in Gases (Munich) 2, 1987 to 1999 (1962). G L

Mg XII

B. Edlen and L. A. Svensson, Ark. Fys. (Stockholm) 28, No. 36, h27 to hh6
(1965). W L Lyman Series

J. D. Garcia and J. E. Mack, J. Opt. Soc. Am. 55, 65ii to 685 (1965).
I P, T, C L Theory

B. Edlen, Ark. Fys. (Stockholm) 31, No. 35, 509 to 5lO (1966). Y{ L
Lyman Series

ALUMINUM (Z = 13)

Al I

W. R. S. Garton, Nature l65, 322 (1950). T, C L

S. Weniger and R. Herman, Compt. Rend. 232, 2300 to 2302 (l95l). Series,[ C L]

3k



ALUMINUM

Al I - Continued

H. Lew and G. Wessel, Phys. Rev. 90, 1 to 3 (1953). hfs

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(19?6),' Natl. Std, Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, ?3

(1968). C L
—

M. Shimauchi, Science of Light (Tokyo) 7, 101 to 111 (1958). Series
Infrared

W. R. S. Garton and K. Codling, unpublished material (October 1961).
Series Ultraviolet

K. B. S. Eriksson and H. B. S. Isberg, Ark. Fys. (Stockholm) 23, No. U7,
527 to 5I42 (1963). I P, T, C L, G D, hfs

A. A. Nikitin, Astron. Zhur. UO, 1025 to 1035 (1963). Al i Sequence

M. Shimauchi, Science of Light (Tokyo) 12, 31 to 3h (I963). Series

A. A. Nikitin and 0. A. lakubovskii, Doklady Akad. Nauk SSSR l56, 760 to

762 (I96U). C L [Al I ] Sequence

N. P. Penkin and L. N. Shabanova, Opt. i Spektr, 18, 7U9 to 755 (1965).
Series

S. Weniger, Ann. d'Astroph. Suppl. 28, ll7 to 120 (1965). C L, [Al i ]

T. Yamashita, Science of Light (Tokyo) lU, 28 to 35 (1965). Series

B. Budick, Colloq. Intern. Centre Nat. Rech. Sci. No. I6U, 185 to 19U
(1966) . hfs

K. B. S. mksson.and H. B. S. Isberg, Ark. Fys. 33, No. 39, 593 to 595
(1967) . Series

Al II

C. E. Moore and P. W. Merrill, Appendix Aj Partial Grotrian Diagrams

(1956); Natlo Std. Ref. Data Series, Natle Bur. Std. NSRDS-NBS 23, l7

(1968). C L

S. Weniger, Ann. d'Astroph. Suppl. 28, ll7 to 120 (1965). C L

V. Kaufman, unpublished material (I968). T, C L, W L Vac. Ultraviolet
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ALUMINUM

Al in.

C. E. Moore and P. W, Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natlo Std. Ref. Data Series, Natl, Bur. Std. NSRDS-NBS 23, 11

(1968). C L
~

B. Isberg, Ark. Fys. (Stockholm), 35, No. U^, 551 to 562 (1968). I P, T,
C L, W L, G D

Al V

F. R. Rico, An. Real Soc. Esp. Fis. y Quim. (Madrid) [A] 113 to 120
(I960). I P, T

B. Edlen, "'Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, 198
(I96I4). IP

~

Al VI

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]

B. Edlen, "Atomic Spectra", Hand, der Phys., Eiicycl. of Phys. 27, 172
(I96U). X = -U6O cm-1 Singlets

Al VII

I. S. Bowen, Astroph. Jo 132, 1 to 17 (1960). [C L]

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, l72,

198 (I96U). X - +1380 cm-1 Doublets, I P

Al VIII

B. Edlen, "Atomic Spectra", Hand, der Phys«, Encycl. of Phys. 27, I98,
(I96U). I P

Al IX

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 2l_, 198

(I96U). I P
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ALUMINUM

Al X

B. Edlen, "Atomic Spectra", Hand, der PhySo, Encycl. of Phys. 27, 198
(19614). I P

Al XI

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl, of Phys. ?7, 198

(196U). IP
—

Al XII

E. Edlen, Ark. Fys. (Stockholm) U, No. 28, hhl to h^?> (1952). I P, T,

C L He 1 Sequence

F. G. Jahoda, F. L. Ribe, G. A. Sa-wyer and T. F. Stratton, Proc. Intern.

Conf. loniz. Phen. in Gases (Munich) 2, 1987 to 1999 (1962). C L

Al XIII

B. Edlen and L. Svensson, Ark. Fys. (Stockholm) 28, NOo 36, U27 to UI46

(1965). W L Lyman Series

J. D. Garcia and J. E. Mack, J. Opt. Soc. Am. 6Sh to 685 (1965).
I P, T, G L Theory

B. Edle'n, Ark. Fys. (Stockholm) 31, No. 35, 509 to 5lO (1966). W L
Lyman Series

SILIGON (Z = lU)

Si I

P. G. Wilkinson, J. Opt. Soc. Am. U5, 862 to 867 (1955). W L Vac.
Ultraviolet

M. A. El'iashevich and 0. N. Nikitina, Soviet Phys. Doklady 1, 6U9 to 65l

(1956). T, G L
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SILICON

Si I - Continued

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natl. Std. Ref. Data Series, Natl, Bur. Std. NSRDS-NBS 23, 26,
27 (1968). Partial G D, C L

L. Herzberg, Can. J. Phys. 35, 766 to 776 (1957). Solar W L Infrared

C. C. Kiess, unpublished material (July, 1957). T, C L

A. G. Shenstone, private communication (October, 1957). T

I. S. Bowen, Astroph. J. 132, 1 to l7 (I960). [C L]

A. G. Shenstone, unpublished material (June, I960). T, C L

J. R. Holmes and M. E. Hoover, J. Opt. Soc. Am. 2I47 to 250 (1962). IS

M. Wilson, Thesis, unpublished (November, 196U), T, C L

U. Litzen, Ark. Fys. (Stockholm) 28, No. 20, 239 to 2^8 (1965). T, C L
Infrared

H. Niewodniczanski and H. Pietruszka, Acta Physica Polon. 27, 807 to 813

(1965). [CL]

L. J. Radziemski, Jr. and K. L. Andrew, J. Opt, Soc. Am. 55, hlh to U91
(1965). I P, T, C L

V. Kaufman, L. J. Radziemski, Jr. and K. L. Andrew, J. Opt. Soc. Am. 56,

911 to 915 (1966). T, C L Vac. Ultraviolet

U. Litzen, Ark. Fys. (Stockholm) 31, No. 30, U53 to U59 (1966). T, C L

S. H. Lott, Jr., C. E. Roos and M. L. Ginter, J. Opt. Soc. Am, 56, 775 to
778 (1966). Z E

~"

L. J. Radziemski, Jr. , K. L. Andrew, V. Kaufman and U. Litzen, J. Opt.

Soc. Am. 57, 336 to 3U0 (1967). T, G L, W L Vac. Ultraviolet

D. L. Lambert and B. Warner, Mon. Not. Roy. Astron, Soc. 138 , 213 to 227

(1968). C L
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SILICON

Si II

P. G. Wilkinson, J. Opt. Soc. Am. U|, 862 to 867 (1955). W L Vac.
Ultraviolet

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natlo Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 22,

23 (1968). Partial G D, C L

A. G. Shenstone, Proc. Roy. Soc. (London) A26l , l53 to 17U (1961). I P,

T, C L

B. Edlen, "Atomic Spectra**, Hand, der Phys., Encyclo of Phys, 27, 200

(196U). I P

V. Kaufman and J. F. Ward, J. Opt. Soc. Am. 56, l591 to l597 (1966).
W L, C L Vac. Ultraviolet

Si III

C. E. Moore and P. W. Merrill, Appendix A; Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 17

(1968). C L
"~

Y. G. Toresson, Ark. Fys. (Stockholm) 18, No. 28, 389 to Ul6 (I960).
I P, T, C L, G D

S. H. Lott, Jr., C. E. Roos and M. L. Ginter, J. Opt. Sac. Am. 56, 775 to
778 (1966). Z E

~

Si IV

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 11

(1968). C L

Y. G. Toresson, Ark. Fys. (Stockholm) 17, No. 12, 179 to 192 (I960). I P,

T, C L, G D

W. B, Bridges and A. N. Chester, IEEE Trans. Qu. Electronics QE-1, 82

(1965). C L Laser Obs.

S. H. Lott, Jr. , C. E. Roos and M. L. Ginter, J. Opt. Soc. Am. 56, 775 to

778 (1966). Z E
~
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SILICON

Si VI

B. Edlen, "Atomic Spectra'", Hand, der Phys., Encycl, of Phys. 27, 198
(I96U). I P

Si VII

B. Edlen, "Atomic Spectra**, Hand, der Phys., Kncycl. of Phy^. 27, l72,

198 (I96U). X = -hSO cm-1 Singlets, I P

Si VIII

B. Bdlen, '*Atomic Spectra", Hand, der Phys., Kncycl of Phys, 27, I98
(I96U). IP

~"

Si IX

B. Bdlen, "Atomic Spectra", Hand, der Phys,, Encycl. of Phys, 27, 198
(196ii). I P

W. van Rensbergen, Bull. Astr. Inst. Netherlands 19, 6 to 10 (1967).
Autoionization

Si X

B. Edlen, "Atomic Spectra**, Hand, der Phys., Encycl. of Phys. 27, 198

(I96U). I P

Si XI

B. Edlen, "Atomic Spectra**, Hand, der Phys., Encycl, of Phys. 27, 198

(I96U). I P

Si XII

B. Edlen, "Atomic Spectra**, Hand, der Phys., Encycl. of Phys. 27, I98

(196ii). I P
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SILICON

Si XIII

F. C. Jahoda, F. L. Ribe, G. A, Sa-wyer and T. F. Stratton, Proc. Intern.
Conf. loniz. Phen. in Gases (Munich) 2, 1987 to 1999 (1962). G L

Si XIV

B. Edlen and L. A. Svensson, Ark, Fys. (Stockholm) 28, No. 36, U2 7 to
l4i46 (1965). W L Lyman Series

J. D. Garcia and J. E. Mack, J, Opt. Soc. Am. 55, 65U to 685 (1965).
I P, T, C L Theory

B. Edleli, Ark. Fys. (Stockholm) 31, No. 35, 509 to 5lO (1966). W L
Lyman Series

PHOSPHORUS (Z = 15)

P I

W. Finkelnburg and F. Stem, Phys. Rev. 77, 303 (19 50). IP

S. Mrozowski, Phys. Rev. 93, 933^^) (195U). [C L]

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 31

(1968). C L

W. C. Martin, J. Opt. Soc. Am. U9, 1070 to 1085 (1959). I P, T, C L, W L

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]

B. Edlen, "Atomic Spectra^, Hand, der Phys,, Encycl, of Phys, 27, 200

(196U). I P

J, M, Pendlebury and K, F. Smith, Proc. Phys. Soc. (London) 8U, 8U9 to
856 (196U). hfs

P II

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natlo Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 27

(1968). C L



PHOSPHORUS

P n - Continued

W. C. Martin, J. Opt. Soc. Am. U9, 107l to 1085 (1959). I P, T, C L, W

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]

B. Edlen, '^Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, 200
(1961;). I P

P in

W. C. Martin, unpublished material (19^7). T, C L, W L

B. Edlen, "Atomic Spectra'% Hand, der Phys., Encycl. of Phys. 27, 200
(1961^). I P

P IV

W. C. Martin, unpublished material (1957). T, C L, W L

B. Edlen, '^Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, 196,

198 (196U). I P

P VI

B. Edlen, "Atomic Spectra", Hand, der Phys., Ehcycl. of Phys. 27, 198

(196U). I P

P VII

B. Edlen, "Atomic Spectra'*, Hand, der Phys., Encycl. of Phys. 27, 198

(196U). I P
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PHOSPHORUS

VIII

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, 198
(I96U). I P

P IX

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. ?7, I98
(I96U). IP

P X

A. M. Naqvi, Proc. Natlo Inst. Sci. India 19, U6I to U63 (19^3). T

B. Sdlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. ?7, I98
(I96U). IP

P XI

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, I98
(I96U). I P

P XII

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, 198

(196a). I P

P XIII

B. Edlen, "Atomic Spectra**, Hand, der Phys., Encycl, of Phys. ?7, 198
(I96U). IP

~

P XV

J. D. Garcia and J. E. Mack, J. Opt. Soc. Am. 65U to 68^ (1965),
I P, T, C L Theory
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SULFUR (Z = 16)

S I

I. S. Bowen, Astroph. J. 121, 306 to 311 (195^). [C L]

C. K. Moore and P. W, Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natlc Std. Ref. Data Series, Natl, Bur. Std. NSRDS-NBS 23, 3k
35 (1968). Partial G D, C L

~"

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]

Y. G. Toresson, Ark. Fys. (Stockholiii) 18, No. 29, Ul7 to U20 (I960). T,
C L Vac. Ultraviolet

J. W. McConkey, D. J. Bums and L. Hilton, Nature 20U, 1180 (19614). [C L]

Y. G. Toresson, unpublished material (I96U). C L, W L

L. R. Jakobssen, Ark. Fys. (Stockholm) 3U, No. 2, 19 to 31 (1967). T,

C L Infrared, Partial G D

V. Kaufman, impublished material (I968). T, C L, W L Vac. Ultraviolet

J. W. McConkey, D. J. Bums, K. A. Moran, J. A. Kemahan, Nature 2l7,
No. 5128, 538 to 539 (1968). [S I ], T

S II

I. S. Bowen, Astroph. J. 121, 306to 311 (1955); 132, 1 to 17 (I960). [C L]

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 30,

31 (1968). Partial G D, C L

M. A. Catalan y F. R. Rico, An. Real Soc. Esp. Fis. y Quim. (Madrid) [A]

5U, 289 to 300 (1958). I P, T

B. Edl^n, "Atomic Spectra", Hand, der Phys., Ercvcl. of Phya. 27, 200
(I96I;). IP

Y. G. Toresson, unpublished material (1967), Observations

S III

I. S. Bowen, Astroph. J. 121, 306to 311 (1955); 132, 1 to 17 (I96O). [C L]

C. E. Moore and P. W, Merrill, Appendix A: Partial Grotrian Diagrams

(1956)5 Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 27

(1968). C L
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SULFUR

S in - Continued

M. A. Catalaui y F. R. Rico, An, Real Soc. Esp. Fis. y Quim, (Madrid) [A]

_g4., 289 to 300 (1958). T, C L

B. Edlen, "Atomic Spectra", Hand, der Phys,, Encycl. of Phys. 27, 200

(I96U). I P

Y. G. Toresson, unpublished material (1967), Observations

S IV

Y. G, Toresson, unpublished material (1967), Observations

S V

Y. G. Toresson, unpublished material (1967). Observations

S VI

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, 196
(I96U), I P

S VII

B. Edlen, "Atomic Spectra", Hand, der Phys,, Encycl. of Phys. 27, 198
(I96U), IP

S VIII

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, I98
(I96U). IP

S IX

B, Bdl^, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, I98
(I96U). IP

"

Tlf. A. Deutschman and L. L. House, Astroph. J, ihh , U35 to h3l (1966). C L

E, Ya, Kononov, Opt, i Spektr. 20, 537 to 539 (1966). T, C L
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SULFUR

S X

B. Edlen, 'Atomic Spectra", Hand, der Phys., Encycl. of Phys. ?7, 198
(196U). IP ~

W. A. Deutschman and L. L. House, Astroph. J. Ikh , to U37 (I966). C L

E. Ya, Kononov, Opt. i Spektr. 20, 53? to 539 (1966). T, C L

W. A. Deutschman and L. L. House, Astroph. J. lU9 , U5l to h^2 (1967). C L

B. C. Fawcett, D. D. Burgess and N. J. Peacock, Proc. Phys. Soc. (London)

91, 970 to 972 (1967). C L

S XI

B. Edlen, "Atomic Spectra", Hand, der Phys., Kncyclo of Phys. 27, 198
(I96U). I P

A. E. Goertz, J. Opt. Soc. Am. 55, 7U2 to 7U3 (L) (1965). T Pred.

Wo A. Deutschman and L. L. House, Astroph. J. lU9, U5l to U52 (1967). C L

S XII

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl. of Phys. 27, 198
(I96U). IP

~~

B. C. Fawcett, D. D. Burgess and N. J. Peacock, Proc. Phys. Soc. (London)
91, 970 to 972 (1967). C L

S xiii

B. Edlen, "Atomic Spectra", Hand, der Phys., Encycl, of Phys. 27, I98
(I96U). I P

M. H. L. Pryce, Astroph. J. lUO, 1192 to 1205 (196U). [S xm ]

B. C. Fawcett, D. D. Burgess and N. J. Peacock, Proc. Phys. Soc, (London)

91, 970 to 972 (1967). C L

S XIV

B. Edlen, "Atomic Spectra**, Hand, der Phys., Encycl. of Phjrs. _27, I98
(I96U). I P
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SULFUR

S XIV - Continued

B. C. Fawcett, D. D. Burgess and N. J. Peacock, Proc. Phys. Soc, (London)
91, 970 to 972 (1967). C L

S XVI

J. D. Garcia and J. E. Mack, J. Opt. Soc. Am. 55, 65U to 685 (1965).
I P, T, C L Theory

CHLORINE (Z = 17)

CI I

S. Avellen, Ark. Fys. (Stockholm) 8, No. 20, 211 to 212 (195U). I P, T,

C L Vac. Ultraviolet

M. A. Catalan y F. R. Rico, An. Real Soc, Esp. Fis. y Quim. (Madrid) [A]

^, 289 to 300 (1958). I P, T

C, J. Humphreys and K. Paul, Jr., NAVORD Report 5920, U3 to 60 (1958);
J. Opt. Soc. Am, U9, 1180 to 1186 (1959). T, C L, E D, W L Infrared

L. Minnhagen, J, Opt. Soc. Am. 298 to 302 (1961). I P, T, C L

G. J, Wolga, Phys, Rev. 127, 805 to 812 (1962). hfs

C. J. Humphreys and E. Paul, Jr., NAVWEPS Report 8812, 13 to 20 (1965).
T, C L Infrared

S. Avellen, unpublished material (1967). C L

L. J, Radziemski, Jr, and V, Kaufman, unpublished material (1968). T,

C L, W L

CI II

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams

(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 35
(1968). C L

S. Edleh, "Atomic Spectra", Hand, der Phjrs., Encycl. of Phys. 27, 200
(196U). I P

^

I. S. Bowen, Astroph. J. 132, 1 to 17 (I960). [C L]
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CHLORINE'

CI II - Continued

R. A. McFarlane, Appl. Opt. 3, 1196 (I96U). C L Maser Obs.

W. B. Bridges and A. N. Chester, IEEE Trans. Qu. Electronics, QE-1, 6.9 to
79 (1965). C L Laser Obs.

V. Kaufman, unpublished material (I968). C L, W L Vac. Ultraviolet

CI III

C. E. Moore and P. W. Merrill, Appendix A: Partial Grotrian Diagrams
(1956); Natl. Std. Ref. Data Series, Natl. Bur. Std. NSRDS-NBS 23, 31

(1968). C L

M. A. Catalan y F. R. Rico, An. Real Soc. Esp. Fis. y Quim. (Madrid) [A]

|U, 289 to 300 (1958). I P, T

I. S. Bowen, Astroph. J. 121, 306 to 311 (1955)5 132, 1 to 17 (1960).[C L]

B. Edlen, "Atomic Spectra'*, Hand, der Phys., Encycl. of Phys. 27, 200
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