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M he National Bureau of Standards
1

was established by an act of Congress on March 3, 1901. TheM Bureau's overall goal is to strengthen and advance the nation's science and technology and facilitate

their effective application for public benefit. To this end, the Bureau conducts research and provides: (1) a

basis for the nation's physical measurement system, (2) scientific and technological services for industry and
government, (3) a technical basis for equity in trade, and (4) technical services to promote public safety.

The Bureau's technical work is performed by the National Measurement Laboratory, the National

Engineering Laboratory, the Institute for Computer Sciences and Technology, and the Center for Materials

Science.

The National Measurement Laboratory

Provides the national system of physical and chemical measurement;

coordinates the system with measurement systems of other nations and

furnishes essential services leading to accurate and uniform physical and

chemical measurement throughout the Nation's scientific community, in-

dustry, and commerce; provides advisory and research services to other

Government agencies; conducts physical and chemical research; develops,

produces, and distributes Standard Reference Materials; and provides

calibration services. The Laboratory consists of the following centers:

• Basic Standards
2

• Radiation Research
• Chemical Physics
• Analytical Chemistry

The National Engineering Laboratory

Provides technology and technical services to the public and private sectors to

address national needs and to solve national problems; conducts research in

engineering and applied science in support of these efforts; builds and main-

tains competence in the necessary disciplines required to carry out this

research and technical service; develops engineering data and measurement
capabilities; provides engineering measurement traceability services; develops

test methods and proposes engineering standards and code changes; develops

and proposes new engineering practices; and develops and improves

mechanisms to transfer results of its research to the ultimate user. The
Laboratory consists of the following centers:

Applied Mathematics
Electronics and Electrical

Engineering2

Manufacturing Engineering

Building Technology
Fire Research

Chemical Engineering2

The Institute for Computer Sciences and Technology

Conducts research and provides scientific and technical services to aid

Federal agencies in the selection, acquisition, application, and use of com-
puter technology to improve effectiveness and economy in Government
operations in accordance with Public Law 89-306 (40 U.S.C. 759), relevant

Executive Orders, and other directives; carries out this mission by managing
the Federal Information Processing Standards Program, developing Federal

ADP standards guidelines, and managing Federal participation in ADP
voluntary standardization activities; provides scientific and technological ad-

visory services and assistance to Federal agencies; and provides the technical

foundation for computer-related policies of the Federal Government. The In-

stitute consists of the following centers:

• Programming Science and
Technology

• Computer Systems

Engineering

The Center for Materials Science

Conducts research and provides measurements, data, standards, reference

materials, quantitative understanding and other technical information funda-

mental to the processing, structure, properties and performance of materials;

addresses the scientific basis for new advanced materials technologies; plans

research around cross-country scientific themes such as nondestructive

evaluation and phase diagram development; oversees Bureau-wide technical

programs in nuclear reactor radiation research and nondestructive evalua-

tion; and broadly disseminates generic technical information resulting from
its programs. The Center consists of the following Divisions:

Inorganic Materials

Fracture and Deformation
3

Polymers
Metallurgy

Reactor Radiation

'Headquarters and Laboratories at Gaithersburg, MD, unless otherwise noted; mailing address

Gaithersburg, MD 20899.
2Some divisions within the center are located at Boulder, CO 80303.

'Located at Boulder, CO, with some elements at Gaithersburg, MD.
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Foreword

The National Standard Reference Data System was established in 1963 for the purpose of pro-

moting the critical evaluation and dissemination of numerical data of the physical sciences. The pro-

gram is coordinated by the Office of Standard Reference Data of the National Bureau of Standards

but involves the efforts of many groups in universities, government laboratories, and private indus-

try. The primary aim of the program is to provide compilations of critically evaluated physical and

chemical property data. These tables are published in the Journal of Physical and Chemical Ref-

erence Data, in the NSRDS-NBS series of the National Bureau of Standards, and through other

appropriate channels.

The task of critical evaluation is carried out in various data centers, each with a well-defined

technical scope. A necessary preliminary step to the critical evaluation process is the retrieval from

the world scientific literature of all papers falling within the scope of the center. Each center, therefore,

builds up a comprehensive well-indexed bibliographical file which forms the base for the evaluation

task. Bibliographies derived from these files are published when they appear to be of value to research

workers and others interested in the particular technical area.

Further information on NSRDS and the publications which form the primary output of the

program may be obtained by writing to the Office of Standard Reference Data, National Bureau of

Standards, Gaithersburg, MD 20899.

David R. Lide, Jr.. Director

Standard Reference Data

National Bureau of Standards
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Bibliography on Atomic Energy Levels and Spectra

July 1979 through December 1983

Arlene Musgrove and Romuald Zalubas

This is the third supplement to NBS Special Publication 363, Bibliography on Atomic Energy Levels and

Spectra, July 1968 through June 1971. Supplement 1 covered the period from July 1971 through June 1975,

Supplement 2 covered the period from July 1975 through June 1979, and this bibliography covers the literature

from July 1979 through December 1983. It contains approximately 1200 references classified by subject for in-

dividual atoms and atomic ions. A number index identifies the references. An author index is included.

References included contain data on energy levels, classified lines, wavelengths, Zeeman effect, Stark effect,

hyperfine structure, isotope shift, ionization potentials, or theory which gives results for specific atoms or atomic

ions.

Key words: Atomic energy levels; atomic spectra; bibliography; energy levels, atomic; spectra, atomic;

wavelengths, atoms and ions.

1. Introduction

This is Supplement 3 for the publication

Bibliography on Atomic Energy Levels and Spectra [l]
1

by

the Atomic Energy Levels Data Center. We list refer-

ences to new papers which have a publication date up to

December 31, 1983 and were available to us as reprints

or from the serial and book holdings of the NBS
Library. Papers published by that date which were not

yet available to us as of May 1984 will be included in

Supplement 4. The format is the same as in previously

published bibliographies.

1.1. Reference Classification Scheme and
Scope of Bibliography

The references pertain to atomic structure and

spectra that arise from interactions or excitations in-

volving electrons in the outer shells of free atoms and

atomic ions, or from inner shell excitations corre-

sponding to frequencies up to the soft x-ray range. A
paper was included if it gave results for a particular ion

or spectrum falling into one of the following categories:

EL Energy Levels. Experimental energy differences,

except Hfs or IS. Includes references that sug-

gest the rejection of previously reported levels.

Figures in brackets refer to literature references in section 1.3

ND New Designations. New or changed designations

or / values for known energy levels.

CL Classified Lines. Indicates the assignment of newly

or previously observed lines to transitions

between energy levels that are specified by theo-

retical designations and/or by their positions in

a known level scheme.

TA Transition Array. Lines or groups of lines as-

signed to transition array(s) (but not to particu-

lar levels or terms).

W Wavelengths (or wavenumbers). New measure-

ments, or wavelengths newly assigned to a par-

ticular spectrum. References that list measure-

ments of other entities corresponding to energy

differences between levels may also be

included.

ZE Zeeman Effect data or interpretation.

SE Stark Effect data or interpretation.

Hfs Hyperfine Structure. Observations and theory.

IS Isotopic or Isomeric (Nuclear) Shifts.

QF Quantum Field effects. Lamb shifts, experimental

and theoretical results.

IP Ionization Potential.

SF Series Formulae. Evaluated series constants.

TE Theoretical Energies. Restricted to a few refer-

ences that give calculated energy levels with

accuracies about equal to or exceeding those

now obtainable by observation.
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PT Parametric Theory. Evaluations of the usual

energy parameters of Slater-Condon theory, or

extensions thereof, based on fitting the theory

to experimental levels, g-factors and/or other

observed quantities.

AT Ab initio Theory. These references are mostly to

Hartree-Fock type calculations of energy param-

eters or levels.

In section 2.2 the above categories are arranged

alphabetically.

References to atomic energy levels and spectra

determined from solution or crystal data have category

symbols enclosed in parentheses.

It is worth noting that this bibliography does not

contain references to atomic transition probabilities, line

intensities, or broadening. The NBS Data Center on

Atomic Transition Probabilities and Atomic Line Shapes

and Shifts publishes bibliographies on these subjects [2].

This bibliography is further restricted, with few

exceptions, to original research papers or monographs.

Textbooks, extensive compilations of special interest,

and other selected publications that are not included in

the classified references are given at the end of this

introduction in section 1.4.

1.2. Arrangement of Bibliography and

Handling of Special Types of References

Each reference has been assigned a number. In

section 2.2 the appropriate reference numbers are given

under headings for individual spectra (element and ion-

ization stage). The reference numbers under each

spectrum heading are listed separately for each of the

content categories explained above. Reference numbers

for papers reporting wavelengths of unknown ionization

stage are given as the first group for the element.

The full references are given in order of the as-

signed numbers in section 3. Each such reference is fol-

lowed by the spectra and category symbols appropriate

to the content. Except for Russian titles, which are given

in English, the titles of articles are given in the language

in which they were published. References to articles

from Russian journals that also appear in English trans-

lations are to the translation journals.

Section 2.1 is an index to the spectra for which

there are references; an author index (sec. 4) follows the

listing of the complete references.

The main exception from the arrangement described

above is for the references 6050T through 6089T. Each

of these papers gives theoretical results for a rather

large number of elements and/or ionization stages and

their numbers are followed by a "T" to indicate that the

papers give theoretical results only. These references are

included in section 3, along with the usual information

on their content, and in the author index. However, they

were omitted from the reference numbers for the individ-

ual spectra (sec. 2.2).

Most of the reference numbers followed by an "A"
indicate abstracts of theses in Dissertation Abstracts.

Some of the other references are to theses for which the

AEL Data Center has obtained copies. The assigned con-

tent categories for these abstracts are those thought to

be applicable to the paper itself, as indicated by the ab-

stract; the indicated results are not necessarily included

in the abstracts. These abstracts frequently provide

information about work in progress.

References to lanthanide and actinide atomic energy

levels and spectra determined from solution or crystal

data are included for atoms and atomic ions for which

these data have not been determined for the free gas-

eous atom or ion. For these references, the reference

classification categories which apply are enclosed in

parentheses to differentiate them from articles to atomic

energy levels and spectra of free gaseous atoms and

atomic ions.

The abbreviations of periodical titles generally

follow the style given in Bibliographic Guide for Editors

and Authors [3].

We are grateful to Drs. W. C. Martin and J. Sugar

for many valuable consultations during the preparation

of this bibliography. We appreciate the assistance of

Deirdre Thompson and Deana Ramsburg in obtaining

and inputing pertinent references for inclusion into this

publication. We thank the Data Systems Development

Group of the Office of Standard Reference Data for their

skills involved with creating the author and individual

spectra indexes directly from each separate bibliographic

entry and for placing these indexes and individual refer-

ences into a computer-readable form for automatic

typesetting.

1.3. References

[1] Hagan, L., and Martin, W. C, Nat. Bur. Stand. (U.S.), Spec. Publ.

363, 103 pp. (1972); Hagan, L., Nat. Bur. Stand. (U.S.),

Spec. Publ. 363, Suppl. 1, 186 pp. (1977); and Zalubas, R.,

and Albright, A., Nat. Bur. Stand. (U.S.), Spec. Publ. 363,

Suppl. 2, 119 pp. (1980).

[2] Fuhr, J. R., Wiese, W. L., and Roszman, L. J., Nat. Bur. Stand.

(U.S.), Spec. Publ. 366, 165 pp. (1972); Fuhr, J. R.,

Roszman, L. J., and Wiese, W. L., Nat. Bur. Stand. (U.S.),

Spec. Publ. 366, Suppl. 1, 73 pp. (1974); Fuhr, J. R., Martin,

G. A., and Specht, B. J., Nat. Bur. Stand. (U.S.), Spec. Publ.

366, Suppl. 2, 75 pp. (1975); Fuhr, J. R., Miller, B. J., and

Martin, G. A., Nat. Bur. Stand. (U.S.), Spec. Publ. 366.
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Suppl. 3, 83 pp. (1978); Fuhr, J. R., Miller, B. J., and

Martin, G. A., Nat. Bur. Stand. (U.S.), Spec. Publ. 505, 283

pp. (1978); and Miller, B. J., Fuhr, J. R., and Martin, G. A.,

Nat. Bur. Stand. (U.S.), Spec. Publ. 505, Suppl. 1, 121 pp.

(1980).

[3] Bibliographic Guide for Editors and Authors, 362 pp. (American

Chemical Society, Washington, D.C., 1974).

1.4. Compilations and Other

Publications of Special Interest

Adelman, S. J., Bibliography of Atomic Line Identification

Lists. III. August 1983 Supplement, Publ. Astron. Soc. Pac. 95,

897-902 (1983).

Bashkin, S., and Stoner, J. 0., Jr., Atomic Energy-Level and Grotrian

Diagrams, Vol. 3: Vanadium I - Chromium XXIV, 549 pp. (North-

Holland Publishing Co., Amsterdam, 1981).

Bashkin, S., and Stoner, J. O., Jr., Atomic Energy-Level and Grotrian

Diagrams, Vol. 4: Manganese I-XXV. 354 pp. (North-Holland

Publishing Co., Amsterdam, 1982).

Burenkov, A. N., Voikhanskaya, N. F., and Rylov, V. S., A Spectrum

Atlas for Lanthanum, Astrofiz. Issled. Izv. Septs. Astrofiz. Obs.,

North Caucasus, USSR 10, 17-26 (1978).

Burenkov, A. N., Voikhanskaya, N. F., and Rylov, V. S., Atlas of the

Thorium Spectra, Astrofiz. Issled. Izv. Septs. Astrofiz. Obs., North

Caucasus, USSR 11, 70-106 (1979).

Chaffee, F. H., Jr., and Peters, J. R., A Pictorial Atlas of the Emission

Line Spectrum of a Thorium-Argon Hollow Cathode Lamp,

Smithsonian Inst., Univ. Arizona, Tucson, AZ 85721 (1983).

Chaghtai, M. S. Z., and Ahmad, T., The Molybdenum Spectra Mo I-

XLI1, International Atomic Energy Agency, Nuclear Data

Committee, A-1400 Vienna, Austria, Report INDC(IND)-31/GA,

80 pp. (April 1982).

Cohen, M., and McEachran, R. P., Atomic Hartree-Fock Theory, in

Advances in Atomic and Molecular Physics, Vol. 16, D. R. Bates

and B. Bederson, Eds. (Academic Press, New York, 1980).

Corliss, C, and Sugar, J., Energy Levels of Nickel, Ni I through

Ni XXVIII. J. Phys. Chem. Ref. Data 10, 197-289 (1981).

Corliss, C, and Sugar, J., Energy Levels of Iron, Fe I through Fe XXVI,

J. Phys. Chem. Ref. Data 11, 135-241 (1982).

Cowan, R. D., Progress in the Spectroscopy of Highly Ionized Atoms

and Its Use in Plasma Diagnostics, Phys. Scr. 24, 615-621

(1981).

Curtis, L. J., and Ramanujam, P. S., Isoelectronic Predictions for

Ground State
2P Fine Structures Using the Extended Regular

Doublet Law, Phys. Scr. 27, 417-421 (1983).

Dalgarno, A., Atomic Physics from Atmospheric and Astrophysical

Studies, in Advances in Atomic and Molecular Physics, Vol. 15,

D. R. Bates and B. Bederson, Eds. (Academic Press, New York,

1979).

Edlen, B., A Critical Compilation of Energy Levels in the

Configurations 2s
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2p

k
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(1981).
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Phys. Scr. 28, 483-495 (1983).
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During the Last Seven Years, Phys. Scr. 24, 663-680 (1981).

Fawcett, B. C, Calculated Oscillator Strengths and Wavelengths for

Allowed Transitions within the Third Shell for Ions in the Al-Like

Isoelectronic Sequence between CI V and Ni XVI, At. Data Nucl.
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Fawcett, B. C, Calculated Oscillator Strengths and Wavelengths for

Allowed Transitions within the Third Shell for Ions in the Mg-Like

Isoelectronic Sequence between S V and Ni XVII, At. Data Nucl.

Data Tables 28, 579-596 (1983).

Fischer, C. F., Lifetimes of Low-Lying
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2
D, and

2
F° States of the

Al I Isoelectronic Sequence, Phys. Scr. 23, 38-44 (1981).

Heilig, K., Bibliography on Experimental Optical Isotope Shifts;
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B 37, 417-455 (1982).

Huang, K. N., Kim, Y. K., Cheng, K. T., and Desclaux, J. P., Energy-

Level Scheme and Transition Probabilities of Cl-Like Ions, At.

Data Nucl. Data Tables 28, 355-377 (1983).

Ivanov, L. N., and Ivanova, E. P., Atomic Ion Energies for Na-Like

Ions by a Model Potential Method, At. Data Nucl. Data Tables 24,

95-109 (1979).

Johansson, S., Fe II Multiplet Table, a Preliminary Version for the

Region 1050-2200 A, Dept. Phys., Univ. Lund, Sweden (1981).

Kelly, R. L., Atomic and Ionic Spectrum Lines Below 2000 A, H
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5922, 422 pp. (1982)..
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571 pp. (Plenum Press, New York, 1983).

Martin, W. C, Energy Levels of Highly Ionized Atoms, Proc.
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Martin, W. C, and Zalubas, R., Energy Levels of Aluminum, Al I

through Al XIII, J. Phys. Chem. Ref. Data 8, 817-864 (1979).

Martin, W. C, and Zalubas, R., Energy Levels of Magnesium, Mg I

through Mg XII, J. Phys. Chem. Ref. Data 9, 1-58 (1980).

Martin, W. C, and Zalubas, R., Energy Levels of Sodium, Na I

through Na XI, J. Phys. Chem. Ref. Data 10, 153-195 (1981).

Martin, W. C, and Zalubas, R., Energy Levels of Silicon, Si I through

Si XIV, J. Phys. Chem. Ref. Data 12, 323-380 (1983).

Martinson, I., Spectrum and Level Classification of Highly Ionized

Atoms, Phys. Scr. 23, 126-135 (1981).

McLean, A. D., and McLean, R. S., Roothaan-Hartree-Fock Atomic

Wave Functions Slater Basis-Set Expansions for Z= 55-92, At.

Data Nucl. Data Tables 26, 197-381 (1981).

Mohr, P. J., Energy Levels of Hydrogen-Like Atoms Predicted by

Quantum Electrodynamics, 10<Z<40, At. Data Nucl. Data Tables

29, 453-466 (1983).

Moore, C. E., Selected Tables of Atomic Spectra, Atomic Energy

Levels and Multiplet Tables, O V, Nat. Stand. Ref. Data Ser., Nat.
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Moore, C. E., Selected Tables of Atomic Spectra, Atomic Energy
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Bur. Stand. (U.S.), 3, Sec. 10, 21 pp. (1983).
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2. Classified References for Individual Spectra

2.1. Index to Spectra

Element L Spectrum Page Element L Spectrum Page

Aluminum 1 3 Al I
i a10 Barium—Continued Ba XXVIII 34

Al '11 Ba XXX

Al III

Al IV Berkelium 97 Bk I 40

Al v Bk II

Al VI

Al VII Beryllium 4 Be I 13

Al VIII Be II

Al IX Be III

Al x Be IV

Al XI

Al XII Bismuth 83 Bi I 39
Al XIII Bi II

Bi III

Antimony 51 Sb I 32

Sb II Boron 5 B I 13

Sb VI B II

Sb VII B III

Sb XXIII B v

Argon IO Ar I
1 o18 Bromine 35 Br I ZD

Ar II Br VII

Ar III Br VIII

Ar IV Br IX

Ar VI Br XXIV

Ar VII Br XXV

Ar VIII Br XXVI

Ar IX Br XXVII

Ar x Br XXVIII

Ar XI Br XXXII

Ar XII

Ar XIII Cadmium A O4o Cd I O X

Ar XIV Cd II

Ar XV Cd III

Ar XVI Cd IV

Ar XVII Cd v

Ar XVIII Cd XX

Cd xxxix

Arsenic oo As I 25 Cd XLV

As IV

As y Calcium zO Ca 19

As VI 26 Ca I

As VII Ca II

As Y VIIA V II Ca III

Aa Y YAA Pa IV
1 V

Acn.S XXI Pa VIII

Ac Y YIIAA11 IY

Aa Y YIIIAA1U Ca XI

Aar\S YYIVAAI

V

Ca YIIAll

Ac VYVAAV Ca YIIIAIll

Aa Y YVIAAV 1 Ca YIVAl V

Ca YVA V

Barium oo RaDa 1
3/104 Ca YVIAVI

Ba II Ca XVII

Ba lit Ca XVIII

Ba V Ca XIX

Ba X Ca XX

Ba XI

Ba XII Californium 98 Cf I 40

Ba XXVII Cf II
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2.1. Index to Spectra— Continued

Element Z Spectrum Page Element Z Spectrum Page

Carbon 6 C I 14 Cobalt 27 Co 1 23

C 11 Co II

C III Co VII

C IV Co VIII

C V Co IX

C VI Co XI

Co XII

Cerium 58 Ce III 35 Co XIII

Ce VIII Co XIV

Ce IX Co XV

Ce X Co XVI

Ce XI Co XVII

Ce XII Co XVIII

Ce XIII Co XIX

Ce XIV Co XX

Ce XV Co XXI

Ce XVI Co XXII

Co XXIII

Cesium 55 Cs I 34 Co XXIV

Cs II Co XXV

Cs III Co XXVI

Cs IV

Cs IX Copper 29 Cu 24

Cs X Cu I

Cs XI Cu II

Cu IV

Chlorine 17 CI I 17 Cu VI

CI II Cu X

CI III Cu XI

CI IV Cu XIII

CI V Cu XIV

CI VI Cu XV

CI VII Cu XVI

CI VIII Cu XVII

CI IX 18 Cu XVIII

CI X Cu XX

CI XI Cu XXI

CI XII
YYII

CI XIII Cu XXIII

CI XV Cu XXIV

CI XVI Cu XXV

CI XVII Cu XXVIII

Chromium 24 Cr 1 21 Curium 96 Cm ' I 40

Cr II
Cm II

Cr III

Cr IV Dysprosium 66 Dy I 36

Cr V Dy 11

Cr XIII Dy XX

Cr XIV Dy XXI

Cr XV Dy XXXVII

Cr XVI Dy XXXVIII

Cr XVII Dy XXXIX

Cr XVIII Dy XL

Cr XIX

Cr XX Einsteinium 99 Es I 40

Cr XXI Es 11

Cr XXII

Cr XXIII Erbium 68 Er I 36

Er III

Er IV

6



2.1. Index to Spectra— Continued

Element

Erbium-Continued

Europium

Fluorine

63

Francium

Gadolinium

87

64

Gallium 31

Germanium 32

Spectrum

Er XXXIX

Er XL

Er XLII

Eu 1

Eu II

Eu ill

Eu XVII

Eu xviii

F

F

F

F

F

F

I

v

VI

VII

VIII

IX

Fr

Fr I

Gd I

Gd II

Gd XII

Gd xviii

Gd xix

Gd xxxv

Gd xxxvi

Gd xxxvn

Gd xxxviu

Gd LXI

Ga

Ga I

Ga II

Ga VI

Ga XV

Ga XVI

Ga xix

Ga XX

Ga XXI

Ga xxn

Ga XXIII

Ga XXIV

Ga xxx

Ge IV

Ge VI

Ge VII

Ge XIV

Ge xv

Ge xvi

Ge XVII

Ge XVIII

Ge XIX

Ge xx

Ge XXI

Ge xxil

Ge XXIII

Ge xxiv

Ge XXV

Ge xxvi

Ge xxvii

Page

37

36

14

39

36

Element

Gold

Hafnium

79

72

Helium

Holmium

Hydrogen

Indium

25

25

Iodine

67

49

53

Iridium

Iron

77

26

Spectrum

Au I

Au II

Au Xix

Au Li

Hf I

Hf IV

Hf v

Hf XLIII

Hf XLIV

Hf XLV

Hf XLVI

He-

He I

He II

Ho I

Ho XXI

Ho XXII

Ho xxxix

H"
H i

In I

In II

In IV

In VI

In XXI

In XL

I 1

I

I

I

I

I

I

II

VI

VII

VIII

IX

XXV

Ir I

Ir XVII

Ir XLIX

Fe I

Fe II

Fe V

Fe VI

Fe VII

Fe VIII

Fe IX

Fe X

Fe XI

Fe XII

Fe XIII

Fe XIV

Fe XV

Fe XVI

Fe XVII

Fe XVIII

Fe XIX

Fe XX

7



2.1. Index to Spectra— Continued

Element Z Spectrum Page Element Z Spectrum Page

Iron-Continued Fe XXI 22 Lutetium 71 Lu I 37

Fe XXII Lu II

Fe XXIII Lu III

Fe XXIV Lu IV

Fe XXV 23

Fe XXVI Magnesium 12 Mg i 15

Mg ii

Krypton 36 Kr I 26 Mg in

Kr 11 Mg IV

Kr III Mg V

Kr IV 27 Mg VI

Kr V Mg VII

Kr VIII Mg VIII

Kr IX Mg IX

Kr X Mg X

Kr XI Mg XI

Kr XII Mg XII

Kr XIII

Kr XIV Manganese 25 Mn I 21

Kr XX Mn II

Kr XXI Mn VI

Kr XX1I1 Mn VII

Kr XXIV Mn VIII

Kr XXV Mn XIV

Kr XXVI Mn XV

Kr XXVII Mn XVI

Kr XXVIII Mn XVII

Kr XXIX Mn XVIII 22

Kr XXX Mn XIX

Kr XXXI Mn XX

Kr XXXII Mn XXI

Kr XXXIII Mn XXII

Kr XXXIV Mn XXIII

Kr XXXV

Mercury 80 Hg I 39

Lanthanum 57 La I 34 Hg II

La II Hg LU

La VI 35 Hg LXXIII

La XI

La XII Molybdenum 42 Mo I 30

La XXVIII Mo VI

La XXXI Mo VIII

La XXXIX Mo X

Mo XII

Lawrencium 103 Lr I 40 Mo XIII

Mo XIV

Mo XV

Lead 82 Pb I 39 Mo XVI

Pb II Mo XVII

Pb XXI Mo XVIII

Pb XXII Mo XIX

Pb LIV Mo XX

Pb LXXIX Mo XXI

Mo XXII

Lithium 3 Li 13 Mo XXIII

Li- Mo XXIV

Li I Mo XXVI

Li II Mo XXVII

Li III Mo XXVIII

Mc XXIX

Mo XXX

Mo XXXI

Mo XXXII

8



2.1. Index to Spectra— Continued

Element Z Spectrum Page Element Z Spectrum Page

Molybdenum- Mo XXXIII 30 Niobium-Continued Nb VII 29

Continued Mo XXXIV Nb IX

Mo XXXV Nb XII

Mo XXXIX Nb XIII

Nb XIV

Neodymium 60 Nd I 35 Nb XV

Nd II Nb XVI

Nd IV Nb XVII

Nd XIV Nb XXV

Nd XV Nb XXIX

Nd XXXI Nb XXX

Nd XXXII Nb XXXIII

Nd XXXIV Nb XXXIV

Nb XXXIX

Neon 10 Ne 1 14 Nb XL

Ne II 15

Ne III Nitrogen 7 N I 14

Ne IV N II

Ne V N III

Ne VI N IV

Ne VII N V

Ne VIII N VI

Ne IX N VII

Ne X

Osmium 76 Os XLVI1I 38

Neptunium 93 Np I 40

Np II Oxygen 8 0 I 14

Np III 0 HI

Np IV 0 IV

Np V 0 V

Np VI 0 VI

0 VII

Nickel 28 Ni I 23 0 VIII

Ni II

Ni IV Palladium 46 Pd I 31

Ni V Pd XVIII

Ni VI Pd XIX

Ni IX Pd XX

Ni X Pd XXI

Ni XI Pd XXII

Ni XII Pd XXIII

Ni XIII Pd XXIV

Ni XIV Pd XXV

Ni XV Pd XXVI

Ni XVI Pd XXVII

Ni XVII

Ni XVIII Phosphorus 15 P I 16

Ni XIX 24 P II 17

Ni XX P III

Ni XXI P IV

Ni XXII P XI

Ni XXIII P XII

Ni XXIV P XIII

Ni XXV P XIV

Ni XXVI P XV

Ni XXVII

Platinum 78 Pt I 38

Niobium 41 Nb III 29 Pt XLIX

IV Ptn I

Nb V Pt LI

Nb VI Pt LI I

9



2.1. Index to Spectra—Continued

Element z Spectrum Page Element Z Spectrum

94 Pu I 40 .Samarium 62 Sm I

Pu II bm II

Pu III Sm XVI

Pu IV Sm XVII

Pu V Sm XXXIII

Pu VI
Cm VV VII/

,n VVVV
Jill XXXV

19 K I 18 Sm xxxvi

K II

K III
Scandium Sr i

K VIII
Sr IIOk, 11

K x
Sr» Yut A

K xi 19 Sr YIIOk, All

K xn
Qf» viiiOt Alll

K xm Ot Al V

K xiv
Sr* YVOL AV

K xv
Sf YVIOK/ A V 1

K xvi Sc xvn

K xvii
Sc xviii

K xix Sc xix

59 Pr i 35 Selenium Sp I

Pr IV
jc V

Pr XIII
be vi

Pr XIV
Sp YVIJC AVI

Se xvn

61 Pm XVI 35 Se XVIII

Se Xix

88 Ra I 39
Sp yyJC AA

Sp YY1JC AA1

75 Re I 38
Sp YYIIJC AA11

Re XLVI
Sp YYIIIJC AA111

Re xlvii
So YYIVJC AA1V

Re xivinHI A i - 111
Se xxv

Re xlix Se xxvi

Sp yyviiJC AA VII

45 Rh xvn 31 Silicon 1 A Si iji i

Rh xviii
s; iiji ii

Rh xix
Si litJI ill

Rh xx
s; ivJl IV

Rh XXI
jl V

Rh xxxiv
Si VIJl V

1

s; vnjl vu

37 Rb i 27
Si viiijl v in

Rb II

Si iyjl 1A

Rb ix
Si YJl A

Rb XII
Si YIJl Al

Rb xxvi
Si XII

Rb xxviii
Si xm

Rb xxix
Si XIV

Rb xxxvi
Silver A tr I

44 Ru I 30
A rr iiAg 11

Ru xvi
A a IVAg IV

Ru xvn Ag xvn

Ru xviii
A rr Y VII

I

Ag A VIII

Ru xix
A it YIYrig AIA

Ru xx Ag xx

Ru xxxm 31
Ag xxi

Ru XLI
Ag xxii

Ag xxiii

Ag xxxviii

Plutonium

Potassium

Praseodymium

Promethium

Radium

Rhenium

Rhodium

Rubidium

Ruthenium

10



2.1. Index to Spectra—Continued

LjICIllCll I 2 Spectrum prage 7La Spectrum prage

Si in i it in Na I 15 Thorium 90 Th I 39

Na ll Th II

Na IV Th III

Na X Th VIII

Na XI Th IX

Th X

Strontium 38 Sr I 27 Th XI

Sr 11 Th XII

Sr IX Th XIII

Sr X Th XIV

Sr XI Th XV

Sr XII Th XVI

Sr XIII 28

Sr XIV Thulium 69 Tm I 37

Sr XXII Tm IV

Sr XXIII Tm XL

Sr XXVI Tm XLI

Sr XXVII Tm XLII

Sr XXIX Tm XI III

Sr XXX Tm XLIV

Sulfur 16 S I 17 Tin 50 Sn I 32

s II Sn II

s III Sn V

s IV Sn XX

s V Sn XXI

s VI Sn XXII

s VII Sn XLI

s IX

s X Titanium 22 Ti I 20

s XIV Ti II

s XV Ti III

s XVI Ti IV

Ti V

1 n ntalum1 all la 1 nil 73 Ta I 38 Ti X

Ta VI Ti XI

Ta XLIV Ti XII

Ta XLV Ti XIII

Ta XLVI Ti XIV

Ta XLVII Ti XV

Ti XVI

TppnnPtiiiin* \~<l IIIIIC CI Ulll 43 Tc I 30 Ti XVII

Tc XV Ti XVIII

Tc XXXII Ti XIX

Ti XX

1 pllnriiim1 L 11U1 1 U 1 II 52 Te I 32 Ti XXI

Te 11 33

Te VII Tungsten 74 W VII 38

Te VIII W XIII

Te XXIV W XIV

W XXVI11

Tprniiim 65 Tb III 36 W XLV

Tb XIX W XLVI

Tb XX w XLVII

w XLVIII

1 nailmm1 llalllUIIl Tl 39 w LXXI

Tl I

Tl 11 Uranium 92 u I 39

Tl LIU u II 40

u III

u IV

11



2.1. Index to Spectra— Continued

Element z Spectrum Page Element Z Spectrum

U v 40 Yttrium-Continued Y X

U vi Y XI

U xxxii Y xn

U LXIV Y xiii

U LXXXIX Y xiv

Y xv

23 V i 20 Y xxvin

V ii Y xxx

V in Y xxxi

V iv Y xxxvu

V v

V vn Zinc 30 Zn I

V via Zn II

V ix Zn V

V x Zn XIV

V xii Zn XVIII

V xiv Zn XIX

V xv Zn XX

V xvi Zn XXI

V xvn 21 Zn XXII

V xviu Zn XXIII

V xix Zn xxiv

V xx Zn XXVII

V xxi Zn XXIX

V xxii

Zirconium 40 Zr I

54 Xe I 33 Zr III

Xe II Zr IV

Xe in Zr V

Xe IV Zr VI

Xe vi Zr VII

Xe vn Zr VIII

Xe VIII Zr IX

Xe ix Zr XI

Xe x Zr XII

Xe XVII Zr XIII

Xe XXV Zr XIV

Xe xxvi Zr XV

Xe xxvin Zr XVI

Xe XLIV Zr XXI

Xe XLV Zr XXII

Xe XLVI Zr XXIV

Xe XLVII 34 Zr XXV

Xe Li Zr XXVI

Zr XXVII

70 Yb 1 37 Zr XXVIII

Yb n Zr XXIX

Yb XLI Zr XXXI

Yb XLII Zr XXXII

Yb xliii Zr XXXIII

Yb XLIV

39 Y I 28

Y iv

Y v

Y vn

Page

Uranium-Continued

Vanadium

Xenon

Ytterbium

Yttrium

28

24

25

28

29

12



2.2. Reference Numbers for Individual Spectra

Hydrogen Li l-Continued

CL 5261, 5607, 5608, 5751, 5982A
AT 4950, 4992 EL 4964, 5017, 5347, 5751
CL 5238 Hfs 5080

IP 5401, 5783
H I CL 4937 IS 5033, 5811

EL 4937, 5036, 5183, 5225, 5663 ND 5608
IP 5444 PT 5367
QF 5065, 5098, 5127, 5481, 5934 SE 4976

5955 TA 5041, 5777
SE 4902, 5610, 5890

SF 5444 Li 11 AT 4950, 5304, 5912, 5940, 5687
TA 4860, 5780 CL 5612, 5778, 5982A
ZE 5631, 5890 EL 4923, 4964, 5092, 5778

Hfs 4870, 4923, 4929, 5092, 5094
Helium 5351, 5387, 5684, 5876, 5922A

IS 4923, 5351, 5687
He- AT 5153, 5163, 5200, 5264 PT 5367

QF 5092
He I AT 4950, 4992, 5075, 5199, 5353

5506, 5528, 5549, 5588, 5591 Li III CL 5778

5742, 5860, 5867, 5940 EL 5095, 5778
CL 4939, 4962, 5009, 5161, 5170 Hfs 5095

5182, 5502, 5612, 5690, 5741 IP 5444
5806, 5814 SF 5444

EL 4939, 4961, 4962, 4999, 5084

5088, 5101, 5161, 5182, 5201 Beryllium

5202, 5344, 5353, 5366, 5446

5460, 5546, 5597, 5690, 5741 Be I AT 4903, 5074, 5686, 5846, 5961
5758, 5793, 5814, 5960A EL 4964

Hfs 5089, 5099A, 5202, 5259, 5377 IP 5964
5447, 5585, 5597, 5615, 5648

5649, 5650, 5651, 5795, 5865A Be II AT 4924, 4941, 5012, 5230, 5275
IS 4942, 5099A, 5202, 5350, 5465 5526, 5565, 5589, 5669, 5776

5649, 5693, 5814, 5867, 5960A 5846, 5950
ND 4990 CL 5311, 5405, 5406, 5703
PT 4939, 5182, 5502 EL 4964, 5236, 5703
QF 5546, 5740 ND
CI?or PT 5367
w 5546 TA 5971

He II CL 5540 Be in AT 5576, 5867, 5940
EL 5540, 5552 CL 5078, 5311
IP 5444 EL 4964, 5078
QF 4868 IS 5867
SE 5430, 5553, 5845 TA 5971
SF 5444

ZE 5054 Be IV IP 5444

SF 5444
Lithium

Boron
Li CL 5001
•

EL 5001 B I AT 4968, 5265, 5310

EL 4964
Li AT 5164, 5165, 5686

CL 5160, 5244 B II EL 4964

Li i AT 4872, 4982, 4986, 5012, 5049 B in AT 4941, 5012, 5230, 5275, 5468

5153, 5230, 5241, 5262, 5275 5776

5358, 5373, 5492, 5526, 5549

5551, 5767, 5776, 5805, 5828 B v IP 5444
5829 SF 5444

13



2.2. Reference Numbers for Individual Spectra— Continued

Carbon aT\Oxygen

cC I AT 5310, 5388, 5457, 5646, 5664 A iU 1 Al 5058, 5274, 5310, 5412, 5903A

CL 5263, 5455, 5681 LL 4969, 5315

EL 4964, 5125, 5263, 5388, 5455 ZL 4969

IS 4928, 5936

0 III
A 'I1AI 4858, 4921, 5254, 5255, 5386

C II AT 5265, 5294, 5388, 5456, 5944 CL 5596

CL 5034 LL 5596

EL 4964, 5388 IP 5596

IP 5456

IS 5916A 0 iv AT 5265, 5456, 5736

CL 5114

C ill AT 5053, 5388, 5407, 5423, 5443 IP 5456

5732

CL 5034, 5407, 5612 o v AT A ao a r" /\ r" o h/\*ta aa i r"rt*7/\
4984, 5053, 5060, 5091, 5270

EL 4964, 5388, 5407
r* ji An r 4 a i ^n o a
5407, 5424, 5732

CL 5379, 5407, 5612, 5837

C iv AT ^ rtoa ^ rtn r" ^ nn rnnn
5230, 5275, 5776, 5878 EL 5035, 5379, 5407

CL 5171 IP 5035

EL 4964

0 vi AT a onrt f 1 A r~

4872, 5195

C v AT 5878 CL 5114, 5162, 5837

CL 5171

EL 4964 0 vu AT 5146, 5404

CL 4881, 5114, 5530, 5837

L VI
mIr 171LL 4881
crSr 5444 ip ri 1aDl 14

QF 4881

Nitrogen

0 viii IP 5444

N i AT 5197, 5786 QF 5619

CL 5166, 5681, 5897 SF 5444

EL 5417

Hfs 5417 Fluorine

PT ^OAn t~ A 1 n
5327, 5417

W 5180 F i AT 5310

EL 5189

N II AT 5457 Hfs 5746

CL 5939

EL 5939 F v CL 5602

Hfs 4973

IP 5939 F vi AT 5053, 5060, 5732

CL 5602, 5752

N in AT 5265, 5456 EL 5752

CL 5155 W 4869, 5752

EL 5155

IP 5456 F vu CL 5602, 5752, 5837

EL 5752

N iv AT 5053, 5060, 5407, 5508, 5563 W 5752

5732, 5961

CL 5407, 5612 F viii CL 5530, 5602, 5837

EL 5407 EL 5319

Hfs 5319

N v AT 5949

F ix CL 5602

N vi CL 5834 IP 5444

EL 5834 SF 5444

SF 5834

Neon
N vu IP 5444

SF 5444 Ne I AT 4953, 4955, 4981, 5176, 5211

5500, 5759, 5812, 5903A
CL 4934, 4963, 5401, 5642, 5725

5803, 5935, 5960A

14



2.2. Reference Numbers for Individual Spectra— Continued

Ne l-Continued Na iv PT 5131

ITT Aft7^ A.U.77 AQUA. =197^

conn cone C70C core cqqc Na X CL 5243

Hfs >i oc*7 coin4857, 5219 SF 5453

IP 5401

I s? 4875, 5219, 5331, 5769, 5873 Na XI CL 5243

T A
1

A

5154 IP 5444

z,h 1 ^99^yoi, 4,yo/, dozz SF 5444

INe II
A TAl A ftAfl rA/ /" r a l A r < 1 A COlO

4898, 5066, 5418, 5419, 5812 Rfla fftimi iimlllWUvVIUUl

5882

LL 4983, 5882 LVlg 1 AT 5028 5051 5720

CL 5123 5152 5559 5914

Ne III AT 4898, 5490 EL 5123 5402 5559

5945 IP 5827, 5964

5305, 5859 IS 5899

W 5709 SF 5402 5827

Ne IV A 1 4874, 4898, 5490 MtT 1 1Mg II AT OUOU, JW t

4-0 f 4- CL 5152

Hfs 5372

INe V A TA

1

A Ol A A OAO CACkf\4874, 4898, 5490 ZE 5372

w 5709
Mfr 111mg in AT 5475 5759

Me VI AI c a nf\5490
Ma IVMg IV AT 5475

Ne VII
A 'I*Al 5053, 5060, 5269, 5299, 5732

5961 Mg V ATA 1

TA 5853 CL 5142 5278

FI&I

.

Ne VIII
T" A
1 A DODO ND 5142

PT 5142

Ne IX AT 5867, 5940 W 5071

CL 5626
i?i
t,L 5626 Mg VI AT 5044, 5475

ic 5867 CL 5945

1

A

5853 W 5071

INe X
in
IF 5444 Mg vii AT 5475

or 5444 CL 5316

W 5071

Sodium
Mg viii AT 5475

No i ATA 1 ^ymq ^ocn ^lftft ^A.fn ^^^iOU^i-V, DUDU, Oloo, 04-D/, DDD1 CL 5511

5029, 5216, 5279, 5689, 5726 EL 5381

ooZ4, oooy, ;>yio W 5071

ILL 4888, 4946, 4994, 5029, 5216
^970 1 3 c,aqo c;79A ^QOADZ(V, Dolo, ODOV, D/iO, DOZ4- Me ix AT 5018, 5422, 5475

Hfs 4878, 4949, 4954, 4993, 5151A CL 5112

5569, 5682, 5726, 5768 W 5071 5112KJ\J 1 J. , J1Xa>

IT)lr 5783

4954, 5569, 5670, 5768 mg x AT 5314

ND 5869 CL 4908 5112 5314 5679

PT 56/ /
EL 4908, 5314, 5679

SE 4976, 5503 PT 5068

SF 5057 W 4908 5071 5112T'7vU^ i X, Jilt

I

A

4888

W 5014 Tilin VIMg XI CL 5112 5879

ZE 5383 SF 5453

W 5071 5112

Na II AT 4988, 5032

EL 5209 Mg xii AT 4936

IP 5444

SF
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2.2. Reference Numbers for Individual Spectra—Continued

Aluminum Si 11 AT 5307, 5355

CL 5307

Al i AT 5194, 5266, 5493 EL 5307

CL 5493 PT 5895

EL 5493 SE 5924

Hfs 4913, 5592

PT 5266, 5895 Si ill AT 5028, 5051

TA 5491 IP 5827

W 5491 SF 5309, 5827

ZE 5194 W 5323

Al II AT 5028, 5051 Si iv AT 5050

IP 5827

SF 5827 Si v AT 5475

Al ill AT 5050 Si VI AT 5475

CL 5511

Al iv AT 5475

Si vn AT 4930, 5475, 5603

Al v AT 5475 CL 5511, 5683

CL 5511 PT 5052

W 5683

Al vi AT 5475

CL 5131, 5511 Si viii AT 5044, 5475, 5603

EL 5131 CL 5072, 5683

PT 5052, 5131 EL 5381

W 4905, 5683

Al vn AT 5475

CL 5659 Si IX AT 5475, 5603, 5635

CL 4905, 5072, 5511, 5602, 5683

Al viu AT 5475 EL 4905

CL 5511 W 4905, 5683

Al ix AT 5475 Six AT 5475, 5603

CL 5511, 5659, 5892 CL 4905, 5072, 5073, 5683

EL 4905

Alx AT 5475 W 4905, 5683

CL 5112, 5659, 5892

W 5112 Si XI AT 5018, 5422, 5475, 5603, 5730

CL 4905, 5602, 5683

Alxi AT 4863, 5314 EL 4905

CL 4863, 4908, 5112, 5314, 5879 W 4905, 5683

5892

EL 4863, 4908, 5314, 5892 Si XII AT 5195, 5314, 5603

W 4908, 5112 CL 4905, 5243, 5314, 5602, 5683

EL 4905, 5314

Al xii CL 5112, 5243, 5879 W 4905, 5683

EL 5237

SF 5453 Si XIII AT 5416

W 5112 CL 4852, 4905, 4957, 5243, 5416

5542, 5602, 5613, 5683, 5879

Al xiii CL 5243 EL 4905, 4957, 5416

IP 5444 QF 5416

SF 5444 SF 5453

W 5683

Silicon

Si xiv CL 5243, 5542

Sii AT 5194, 5329 IP

PT 5895 SF 5444

SE 5203

ZE 5194 Phosphorusr

P I AT 5148 5194

CL 5148, 5149
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2.2. Reference Numbers for Individual Spectra— Continued

P I-Continued S v AT 5028, 5420, 5536

EL 5148 CL 5337

Hfs 5149 EL 5337

IP 5148 IP 5337, 5827

PT 5148 SF 5337, 5827

W 5148

ZE 5194 S vi CL 4882

EL 4882

P 11 CL 5779 IP 4882

EL 5779

IP 5779 S vn CL 5875

PT 5895 LL 5875

SE 5747 PT 5875

P HI AT 5357 S ix AT 4930

P IV AT 5028 S x AT 5044

IP 5827 PT 4867

SF 5827
S xiv AT 5314

P XI AT 5314 CL 5220, 5314

CL 5314 EL 5314

EL 5314
S xv AT 5416, 5525

P XII AT 5314 CL 4957, 5220, 5416, 5525, 5542

CL 5314 5613

EL 5314 EL 4957, 5416, 5525

QF 5416

P XIII AT 5314 SF 5453

CL 5314, 5716 TA 5831, 5833

EL 5314, 5716
S xvi CL 5542

P XIV CL 5627, 5716, 5800, 5943

A

IP 5444

EL 5627, 5716, 5943A SF 5444

SF 5453
Chlorine

P XV IP 5444

OF 5757 Ch AT 5194, 5302, 5954

SF 5444 CL 5681

IS 5086A, 5654

Sulfur TA 5764

ZE 5194

S I AT 5058, 5194, 5302

CL 5666 CI ii IS 5135

EL 5666

IP 5666 CI in CL 5611

IS JUOUA EL 5611

ZE 5194
CI iv CL 5611

S II AT 5816 EL 5611

CL 5883

EL 5883 Civ CL 5611

IP 5883 EL 5611

IS 5135

PT 5883 CI vi AT 5028

CL 5611

S III AT 5214, 5816, 5842 EL 5611

CL 5737 IP 5827

SF 5827

S IV AT 4876, 5258

FI CI vn AT 5538

PT
CI vui CL 5625, 5973

i iLL dozd, oy/o

PT 5625
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2.2. Reference Numbers for Individual Spectra— Continued

v^I 1

A

AT 5515 Ar VIII AT 5538

ooio CL 5617

EL 5515
Ar IX CL 5710, 5973

CI x AT 5515 EL 5710, 5973

CL 5515 IP 5121

EL 5515 TA 5853

ATr\ l Ar X TA 5853

n
EL 5579 Ar XI AT 4930

CL 5429

n yii
l_il All TA 5853

EL 5600
Ar XII AT 5044

CI xiii CL 5601 CL 5429

EL 5601 TA 5853

CI xv AT 5314 Ar XIII CL 5429

CL 5314

FI 5314 Ar XIV CL 5429

CI xvi AT 5416 Ar XV AT 5018, 5422

CL 4957, 5198, 5416, 5613 CL 5217, 5429

HiLi d.Q<^7 'ilOft ^4,164*701, JI7O, J'tlU EL 5217

OF JtlU

SF OHO*} Ar XVI AT 4863, 5314, 5901

TA ^831 5833 CL 4863, 5217, 5901

EL 4863, 5217, 5314

pi v\/n ip 5444,

Ar XVII AT 5901

SF 5444 CL 5542, 5901, 5905

EL 5905

Argon SF 5453

TA 5832

Ar IAT 1
AT ^93 ^fifil ^7^0

n Ar XVIII AT 5901

FIrjL ^lftft ^999 ^ft^SJlOU, O^Z.^., OOOO CL 5901

IP 5401 IP 5444

19 iXftftfiAJUOUa OFX 5905, 5915

SF ^1 9ftOIZO SF 5444

7F ccoo c;7ft7OOZZ, J/Oi

Potassium

Ar II
AT DUOD, O^IO, Jt/U, JUUl

oyo^* K I AT 5049, 5551

pi C70ft CQA7 CL 5770, 5783

FI EL 5345, 5451, 5770, 5783

TC
lb

ri oroloo Hfs 5027, 5484, 5620, 5634, 5718

<JF 5768

IP 5451, 5770, 5783

Ar III ATA

1

OUUl IS 5179, 5484, 5634, 5768

LiL/ OODV SE 4976

SF 5451

Ar IV ATA i UU1
K II EL 5061, 5209

Ar VI CL 5617
FI K III AT 5954

Ar VII ATA 1 ouzo K viii IP 5827

PI DZoo, DOX 1
SF 5827

inIP 5827

SF 5827 Kx AT 5485

CL 5973

EL 5973
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2.2. Reference Numbers for Individual Spectra—Continued

Kxi AT 5515 Ca XII AT 5515

CL 5515 CL 5515

EL 5515 EL 5515

Kxn AT 5515 Ca XIII AT 5515

CL 5515 CL 5515

EL 5515 EL 5515

K xm AT 5579 Ca XIV AT 5044, 5579, 5652

CL 5217, 5579 CL 5217, 5316, 5579

EL 5217, 5579 EL 5217 5579XI, rjxj 4 7

K xiv CL 5217, 5600 Ca XV CL 5217, 5316, 5600

EL 5217, 5600 EL 5217 5600' } i— XI, \J\J\J\J

K xv CL 5217, 5601 Ca XVI CL 5217, 5601

EL 5217, 5601 EL 5217 5601f XI, xj\J\J X

K xvi AT 5961 Ca XVII AT 5018, 5422, 5961

CL 5217 CL 5217

EL 5217 EL 5217

K xvu AT 5314 Ca XVIII AT 5314, 5660

CL 5217, 5314 CL 5217, 5314

EL 5217, 5314 EL 5217 5314

K xix IP 5444 Ca XIX CL 5542, 5943A

SF 3444 EL 5943A

Calcium Ca XX IP 5444

SF 5444

Ca
nrw 5449

Scandium

Ca I AI 5134, 5181, 5365, 5486, 5633

CL 4910, 5134, 5301, 5463, 54oo Sc I Hfs 5464

CQO/lOOUO, OOO i+, 0074

EL 4910, 5134, 5301, 5463, 5486 Sc II AT 5425

DO to, ooy'* CL 5141

Hfs 5348, 5479, 5518,-5695 EL 5141

ipIr Hfs 5568

IS 5483, 5695, 5817, 5894, 5926 IP 5141

PT 4909, 4910, 5365, 5894 PT 4991 5425

SE 5894

SF 5857 OC X DDOZ

w roftl CQQOooyi, oovZ, o4-Oo EL 5562

IP 5827

Ca II AT 5907 SF 5827

CL 5854

PT 4991 Sl> YIIJt All CL 5973
CO70

Ca III TA 5893
Sc xm AT 5515

Ca IV CL 5511 CL 5389 5515

fc.L DDI J

Ca VIII CL 5511
Sc xiv AT 5515

Ca IX IP 5827 CL 5389, 5515

SF 5827 EL 5515

Ca XI CL 5973 Sc xv AT 5579

EL 5973 CL 5217, 5579
coi 7 CC7Q

Sc xvi CL 5217, 5389, 5600

EL 5217, 5600

19



2.2. Reference Numbers for Individual Spectra— Continued

Sc xvn CL 5217, 5389, 5601 Ti xvin AT 5004

EL 5217, 5601 CL 5217, 5291, 5317, 5370, 5560

5601

Sc win CL 5217, 5389 EL 5217, 5601

EL 5217
Ti XIX Al 5004, 5961

Sc xix AT 5314 CL 5217, 5317, 5560

CL 5217, 5314, 5389 EL 5217

EL 5217, 5314
Ti xx AT 5004, 5314, 5802

Titanium CL 5217, 5314

EL 5217, 5314

Ti 1 AT 5085, 5156, 5221, 5505, 5748

Hfs 5435, 5464 Ti XXI CL 5881

PT 5013, 5572
Vanadium

Ti II AT 5221, 5748

CL 5432 V I AT 5748, 5791

EL 5432 CL 5637, 5791

IP 5432 EL 5637, 5791

PT 4991, 5432 His 491z, d4oo, 54o4

PT 5013, 5791

Ti III AT 5025, 5221, 5271, 5748 W 5791

PT 5025, 5271
V ii AT 5748

Ti IV AT 5221, 5426, 5748, 5842
V m AT 5748

Ti v AT 5748
V iv AT 5547, 5748

Ti X CL 5962 PT 5547

W 5962
V v AT 5748, 5842

Ti xi CL 5504, 5962

IP 5827 V vii AT 5159

SF 5827 PT 5159

W 5962
V viii AT 5159

Ti XII CL 4862, 5962 PT 5159

EL 4862

W 5962 V ix AT 5159

PT 5159

Ti Y II

1

11 All! nV j 1 -

EL 5973 Vx AT 5159

W 5962
Tyrr 1 5159

Ti XIV AT 5004, 5515 V xii CL 5504

n 4.071 ^901 ^317 "i370 ^"il 'it7( 1, J^71, OOll, JJi U, JJ1J IP 5827

5560 SF 5827

EL 5515 It A DO A4884

Ti xv AT 5004, 5515 V xiv CL 5973

CL 4971, 5291, 5317, 5370, 5515 EL 5973

5560

EL 5515 V xv A 'I'AI 5515

CL 5515

Ti xvi AT 5004, 5317, 5579 EL 5515

CL 5217, 5560, 5579

EL 5217, 5579 V xvi AT 5515

CL 5515

Ti xvn AT 5004 EL 5515

CL 4971, 5217, 5291, 5317, 5370

5560, 5600
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2.2. Reference Numbers for Individual Spectra— Continued

V xvii AT 5579 Cr XVIII AT 5317, 5652

CL 5217, 5579 CL 5067, 5205, 5513

EL 5217, 5579 FT JAVA]

V xvin CL 5217, 5600
Cr YIV\_.r aia ATA. 1

=.007 ^317 ^A77

EL 5217, 5600 \-iLm ^90^ ^370 ^477

FI

V xix CL 5217

EL 5217 Cr YV AT

CL 4856, 5205, 5232, 5370, 5477

V xx CL 5217 5513

EL 5217
FI ozuo

V xxi AT 5314 Cr XXI AT 5268, 5477, 5921, 5961

CL 5217 CL 5067, 5205, 5370, 5477

EL 5217, 5314
FT OZUO

V xxh AT 5570 Cr XXII ATA I ^31,4. ^A77 ^Q91OO 1**, O'W (, OVZl

CL 5881 n ^0^7 ^90^ ^370 ^d.77

17 TLL 5205, oo!4

Chromium
Cr YYIII» A AA111 AT ^4.77 ^091

Lr I Al 5413, 5748 CL 5067, 5477, 5707, 5847, 5881

CL 5413, 5487

EL 5413, 5487 Manganese

Hfs 5464

IP 5413 Mn I

A TAl 4854

PT 5413
n
FIILL*

Cr II AT 5748
^4.3 ^ ^4A± ^004. ^QfS3JtOJ, Otvt, J7U41, J7UO

CL 5665
IPlr 40J4'

EL 5487, 5665 PTr 1 OUIO

w 4oo4

Cr III AT 5748
Mn II

FIEtLt

/"* W.ICr IV A

1

5025, 5748 Hfs 5931

A

CL 5498 11u

EL 5498 PTr 1 4.QQ1

IP 5498

PT 5025, 5498 Mn vi CL 5143

EL 5143

Cr V AT 5748 IPlx ^1 4.30140

Cr IX CL 5316
Ivfn VIIivi n vii n ^993

FI ^993OZZO

Cr XIII CL 5504

IP 5827 Mn VIII CL 5796

SF 5827 EL 5796

TE 4884
PTr 1 0 / VO

Cr XIV LL 5205 Mn XIV IP 5827

<sF ^897

Cr XV CL 5973 TE 4584

EL 5973

IP 5121 Mn XV ozuo

Cr XVI CL 5067, 5205, 5513 Mn AVI n oy / 0

EL 5205
FI oy / 0

IPlr ^191OlZl

Cr XVII AT 5007

CL 5205, 5513 Mn XVII AT 5606

EL 5205 CL 4904, 5205

EL 5205
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2.2. Reference Numbers for Individual Spectra— Continued

Mn XVIII Al 5606 Fe XIII CL 5808

LL 4904, 5205

LL 5205 Fe XIV AT 5118

CL 5278 5316

Mn XIX
A '1'

Al 5606

CL 4904, 5205 re a v AT DUUO, Ol t D

CI 5205 CL 5005 5504

IP 5827

Mn XX AT 5606 PT 5043

CL 4904, 5205, 5232 SF 5827

LL 4904, 5205 W 4862

Mn XXI
a nrAl 5606 Fe XVI CL 5205

CL 4904, 5205 w

LL 4904, 5205
Fe xvii AT 5133 5599

Mn XXII AT 5606 CL 5067 5090 5133 5213 5278

CL 4904, 5205 5973

EL 4904, 5205 EL 5973

IP 5121

Mn XXIII AT 5314, 5606

CL 5205
X*£* Willr e AVIll AT oloo, 04<11

EL 5205, 5314 CL 5067, 5090, 5133, 5205, 5370

5513, 5531, 5947

Iron FI1 jI .

Fe I AT 5059 Fe XIX AT 4901 5007 5133 5274 5411

CL 5571, 5815 5903

A

WifeHis /IQQ^ AQ07 c^A'ZCi ^.AfyA*yo/, 0400, o'Kh* CL 5067, 5090, 5133, 5205, 5370

IP 5983A 5513 5531 5784 5947

PT 5013
^90^ ^784.

W 5571
Fe xx AT 5006 5297 5317 5411 5753

Fe II AT 5245 CL 5205 5300 5370 5513 5531

CL 5972 5784, 5947

EL 5887 EL 5006, 5205, 5784

PT 4991

Fe v CL 5293 Fe XXI AT 4.911 ^007 S9Q7 ^317 S^fSd

C/1 1 1 C.77AD*kL 1, O t t**

Fa vire vi piViL OZVO CL 5205, 5300, 5370, 5513, 5531

5784

Fe vn AT 5267, 5755
FILL ^90^ ^7ft/l

CL 5267

EL 5267
[To v v 1

1

re aaii AT 4.04.^ 4.04^1 ^ 1 7ft ^907 ^ 1

7

IP 5267
PTr 1

CL 5067, 5205, 5300, 5370, 5513

5531 5784

Fe VIII CL 5223, 5808, 5923
FILL

EL 5223
Fp XXIIIX V AA 111 AT 4871 5018 5229 5268 5297

Fe IX CL 5796, 5808 DOO^*, OOOo, jWo, Dffrll,

EL 5796 o/oi, oyoi

PT CL 4859, 4871, 5067, 5205, 5300

5370 5513 5531

Fe X AT 5871
FILL

CL 5808

PT 4996
IT** YYIVr C AAI V AT dft71 4.001 4.09^ 4.09^. ^^14,to / 1, t7Ui, tViO, ty^u, joit

DO04-, o4-Uo, 5411, DO/U

Fe XI CL 5808 CL 4859 4871 4885 5067 5205

o04o

Fe xn CL 5808 EL 5205, 5314

TA 4886, 5844

W 4871
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2.2. Reference Numbers for Individual Spectra— Continued

Fe XXV AT 5184, 5298, 5403, 5616 Co xxiv CL 5067, 5205

CL 4859, 4885, 5320, 5616, 5844 EL 5205

5881, 5923

EL 5136, 5320 Co xxv CL 5067, 5205

TA 4886 EL 5205

Fe XXVI CL 4859, 5466, 5844 Co xxvi CL 5881

EL 5136, 5466

QF 5706 Nickel

Cobalt Ni i AT 5126

Hfs 5464

Co 1 Hfs 5464, 5963 IS 5126, 5941

Coil EL 5887 Ni II CL 5856

EL 5856, 5887

Co VII CL 5340 FT 4991, 5856

EL 5340

FT 5340 Ni IV CL 5624

Co VIII CL 5016 Ni v CL 5293, 5624

EL 5016

Ni vi AT 5124

Co IX CL 5223 CL 5124, 5293, 5624

EL 5223 EL 5124

PT 5124

Co XI CL 5015

Ni IX CL 5016

Co XII CL 5015 W 5102

Co xiii CL 5015 Ni X CL 5102, 5223

EL 5223

Co xiv CL 5015 W 5102

Co xv CL 5015 Ni xi W 5102

Co xvi CL 5015 Ni XII AT 5159

IP 5827 CL 5015

SF 5827 PT 5159

TE 4884 W 5102

Co xvii CL 5015, 5205 Ni XIII AT 5159

CL 5015

Co xviu CL 5067, 5090 PT 5159

IP 5121

Ni XIV AT 5159

Co xix CL 5067, 5090, 5205 CL 5015

EL 4861, 5205 PT 5159

Co xx CL 5067, 5090, 5205 Ni XV AT 5159

EL 5205 CL 5015

PT 5159

Co xxi AT 5317

CL 5205 Ni XVI CL 5015

EL 5205

Ni XVII AT 5005

Co xxn AT 5317 CL 5005, 5015, 5562

CL 5205 EL 5562

EL 5205 IP 5827

PT 5043

Co xxiii AT 5317 SF 5827

CL 5067, 5205

EL 5205 Ni xviu CL 5015, 5205
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2.2. Reference Numbers for Individual Spectra— Continued

Ni xix CL 5067, 5090 Cu XI CL 5223

IDlr 0 1Z1 EL 5223

Ni xx CL 4861, 5067, 5090, 5205, 5370 Cu xiii CL 5835

5513
171 aqz.i cone4ool, o2Uo Cu xiv n JOiJJ

Ni xxi AT 4901, 5007 Cu xv CL 5835

CL 5067, 5090, 5205, 5370, 5513
CI COfiCozUo Cw YVIVjU AVI n JOOJ

Ni xxn AT 5317 Cu xvu PTLiL

CL 4856, 5205, 5513
ITTh,L coneo2Uo Pn Will\ Al A V 1 11 CL

EL 5562

Ni XXIII AT 5007, 5317 iplr

CL 4856, 5205, 5232, 5370, 5513 CF CO97

corvc5205

Cu XX CL 5090 5122 5243Jliifa; »JtiT<_J

Ni xxiv Al 5317 FT

CL 4856, 5067, 5205, 5232, 5370 IPlr 91D1Z1

5513

EL 5205 Cu XXI AT

nV < 1

.

4861 5090 5122 5243 5513

Ni xxv AT 4871, 5268 FT JOAT ci oo

CL JOTl rOAT4871, 5205 PTr 1

EL 4871, 5205
r^n yyiiVjII AAI1 CL 5090 5243 5513

Ni xxvi AT 4871

CL 4871, 5067, 5205 Cu xxin CL 5243, 5513

EL 5205

W 4871 Cu xxiv CL 5513

Ni xxvn CL 5881 Cu xxv CL 5513

Copper Cu xxvin CL 5881

Cu W 5048

Cu I AT 5577 £jl\ 1
AT JOOU

CL 4958 FI

49bo Hfs 5640

Hfs 4873, 5464 lo

IP 4958 r 1 OOOU

lb
A 0"7 Q4873

Vn II FI

Cu II CL 5172 PTr 1 4.00 T

EL 5708
.

PT 4991, 5775 LXl V ATn l

CL 5535 5932

Cu IV AT 5144 FT

CL 5144 PT 5932

EL 5144

IP 5144 Zn XIV n oooo

PT 5 I*t4

Zn XVIII
ca>coooo

Cu VI AT 5285

CL 5285 Zn XIX CL 5835

EL 5285 IP 5827

PT 5285 SF 5827

Cu X CL 5016 Zn XX AT 5045, 5185
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2.2. Reference Numbers for Individual Spectra—Continued

Zn XXI CL 5090 5122 Germanium

EL 5122

IP 5121 Ge IV PT 4867

Zn xxii AT 4951 Ge VI
A 'I'Al 5038

CL 5090, 5122 CL 5038

EL 4861, 5122 EL 5038

PT 4951
Ge VII AT 5321

Zn xxiii CL 5090 CL 5321

EL 5321

Zn XXIV AT 5652
Ge XIV CL 5797

Zn xxvii AT 5961
Ge XV CL 5797

Zn XXIX CL 5881

pp 5208 Ge XVI CL 5797, 5835

Gnllinm Ge XVII CL 5761, 5797, 5835

Ga W 5378 Ge XVIII CL 5797, 5835

Ga I AT 4895, 5266, 5493, 5673 Ge xix CL 5797, 5835

CL 5493, 5566, 5673

EL 5493, 5566, 5673 Ge XX CL 5761, 5797, 5835

Hfs 4960, 4966, 5639, 5641, 5809

IP 5566 Ge XXI CL 5562, 5835

IS 4960, 5566, 5639, 5641 EL 5562

PT 5266 IP 5827

SE 4966 SF 5827

SF 5566
Ge XXII CL 5090

Ga II AT 5469
Ge xxiii CL 5090

Ga VI AT 5952 IP 5121

CL 5952

EL 5952 Ge XXIV AT 4951

PT 5952 CL 5090, 5513

EL 4861

Ga XV CL 5835 PT 4951

Ga xvi CL 5761 Ge xxv CL 5090, 5513

Ga XIX CL 5835 Ge xxvi CL 5513

Ga XX CL 5835 Ge xxvn CL 5513

IP 5827

SF 5827 Arsenic

Ga xxi CL 5090 As 1 AT 5030

CL 5030

Ga xxii CL 5090, 5122 EL 5030

EL 5122 Hfs 4952, 5958

IP 5121 IND 5030

PT 5030

Ga XXIII AT 4951 ZE 5030

CL 5090, 5122

EL 5122 As IV CL 5339

PT 4951
As v CL 5339

Ga XXIV CL 5090 IP 5339

ND 5629

Ga XXX PT 5208 PT 4867
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2.2. Reference Numbers for Individual Spectra—Continued

As VI AT 5000 Se XXIII-Continued

CL 5000 IP 5827

EL 5000 SF 5827

IP 5000

PT 5000 Se xxiv CL 5U9U

As vn AT 5000 Se xxv CL ouyu

CL 5000 IP 5121

EL 5000

PT 5000 Se xxvi CL 5uyu

EL A Q£. 14ool

As xvii CL 5835
Sp XYVll/'C A A Til CL 5uyu

As XX CL 5761
Bromine

As XXI CL 5761, 5835
Br I AT 5194

As xxn CL 5835 CL 5454, 5681, 5765

IP 5827 EL 5454, 5/o5

SF 5827 IS 527o

ZE 5194

As xxiii CL 5090
Br VII CL

As xxiv CL 5090, 5122 EL 5242

EL 5122 PT 4oO/

IP 5121
Br VIII CL CO AO Ci7(l5o4o, 54 /2

As xxv AT 4951

CL 5090, 5122 Br IX AT 5472

EL 5122 CL CO AO CA*705o4o, 54/2

PT 4951 EL CO AO CA705o4o, 54/2

PT 5343

As xxvi CL 5090
Br XXIV IP 5827

Selenium SF

Se I AT 5058 Br xxv CL 5090

CL 5688

EL 5688 Br XXVI CL 5090, 5122

W 5688 EL 5122

Se v CL 5556 Br XXVH CL 5l)yU, 5122

EL 5556 EL 5122

ND 5629
Br XXVIII CL 5UyU

Se vi PT 4867
Rr YYYIIIJ I AAA1I AT 7U1

Se XVI CL 5797
Krypton

Se xvn CL 5797
Kr I 5132, 5497, 5685

Se xvin CL 5797, 5835 EL 5U19, 54y/, 55oo, 5oo5, 5oUl

5855

Se XIX CL 5797, 5835 Hfs 4914

IP 5480, 5685, 5976

Se XX CL 5797, 5835 IS 5140, 5728

PT 5480

Se XXI CL 5797, 5835 ZE 4879, 5522, 5787

Se XXII CL 5797, 5835 Kr II AT CC\£.£. r A P O C A T Ci CttCA5066, 5418, 5419, 5954

Se xxiii n Kr III AT 5575

EL 5562 EL 5859
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2.2. Reference Numbers for Individual Spectra— Continued

If r IVIV I IV ^117Oil/ Rubidium

Kr Viv r v VjLi ^117Oil (
Rh 1l\Lf 1 ATr\ 1 ARQA. ^HAG Ci9ftA ^A^fl40741

, OUfty, OZO^*, OftOU, 0001
PI AQ70 ^7ftQ^#7 i I/, O / oo

If r VIIIrv r viu AT FT 4ftftQ 4070 ^T ^0 ^7ft3'+00 7, tyiU, OlOvJ, OiOO
n 4Q70 4.079 ^09 1 ^097 ^3Q0

FI
i A ,

40^A4-yoo ^7AR ^RQR AO "aQR To/oo, ooyo, oyoy, oyoi

PT IPii 4.070 ^T C\fi ^7R^4-y/u, oiuo, o/oo
mij AOOQ AQ7A crn91 trQQA C7AR4<5oy, ouzi, ooyu, o/oo

Kr IX TA 5917 SE 4892, 4976, 5021

SF 4970

KrX TA 5917 TA 4892

Kr XI TA 5046, 5853, 5917 Rb ii EL 5061, 5070, 5209

Kr YIIivr xii TA1 A cA/iA c;qc;5 c:qi7ou*K), oooo, oyi i r i 400 /

If r VIIIrv r Aiii TA1 A OU^H), Oojj Rh VIIIV U All AT ^Q7Qoy / y
^Q7Goy /y

If r VIVIVI AIV TA OUfK), OOOO FIEjLi ^070

PTI 1 ^070oy / y

Kr XX CL 5835

Rb xxvi IP 5827
If VVIivr aai PI ^7A1 ^R3^J/Ol, OOOO or ciR97ooz <

Ifi* WillIVI AAI 11 oooo R K Y Y VIIII\D AAV1U ^1 99OIZZ
^.1 99OIZZ

K.r XXIV pi ^R3^

Rk YYIYHI) AAIA ^T 99

If r VVVIV I AAV n OjOZ, OOOu FI ^T 99

ILL, OOOZ
IPlr ^R97 RK YYYVII\D AAAV I

PTr 1 ^9rtRO<si/o

SF ^R97)OZ /

otrontium
Ifw winivr aavi AT WOO, OU**0

pi ARAQ CTO/COA
ftOOO, OOOZA Sr Ior i AT ^1 ^4 ^lRl ^9R4. ^^A 1^ ^4^90104-, J 1 o 1 , OiiO^*, OOOO, O'rOZ

FI WOO ^7^4O ( O4*

^134 ^A^9 ^R9A0104-, O^OZ, OoZO
If r YVVIIIV I AAV II ATa l /IRAQ qftAA FILA. ^T ^4 ^4^9 ^^7fl *\6AA ^R9AOlO1*, 040Z, OO/O, DtH4, OOZO

n AftA34000 nis ^^^A ^709 ^79 T ^734 ^R4QOODK)) Of UZ, Oi ^1, O * 0*r, JO*t7

FT AftA*} IPlr ^9Rn

IS C/i pq ccqo ci^jf. C79i cljoa
o4<5o, ooyo, OO/O, O/Zl, 0/04-

Kr XXVlii AT 4863 5900, 5926

CL 4863, 5862A PT 4909, 5365, 5700
FT AftAQ4-OO0 TA ^7fllO/Ul

Kr XXIX AT 5645 Sr II AT 5452

CL 5862A IS 5593

Kr XXX ATA 1
e^aa c: IYjT IX w ^599OoZZ

K.r XXXI ATA

1

e;AAA00*40 Ji A ATA I ^99
PT ^^99OOZZ

If VVVIIIvr AXAll ATA

1

^AA ^OO^tO FT OOZZ
TPlr ^99OOZZ

If r VVVII1rvx aaxiii ATA

1

^1 AO ^AA ^7 31 G1QA1oioy, oo^to, o/oi, oyoi
PT ^1 AOoioy C r vior ai PT ^^99OOZZ

w ^399OOZZ
If r YVVIVrvr AAA IV ATA 1 01OV, j04j

PT oioy or ah ATA 1 OOZ1
PT OOZ1

Kr XXXV AT 5184 EL 5521

PT 5521

W 5322
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2.2. Reference Numbers for Individual Spectra— Continued

Sr XIII AT 5288, 5885, 5979 Y XlV-Continued

n ci9HH z.RRc, ^070 EL 5260, 5288, 5785, 5885

CI cooo root: cn^rtozoo, ooBo, av/y PT 5288, 5785, 5885

PTr 1 ^9RR ^RR 1^ ^070>Zoo, OOOO, J7J7
I XV A TA

1

5896

Sr XIV AT 5896 CL 5896

EL 5896

VVII n OOOO PT 5896

C- V Y IIIor AAI11 ^ft^OOOO Y xxvin CL 5794

EL 5794

C _ YVVIOl AAV1 OOOO IP 5827

SF 5827

C — YYVII ce/;9 C.7Q4, trooc
OOUZ., Jl 7% OOOO

EjLi OOOZ, 0/V41
Y xxx IP 5121

IP 5827

SF 5827 Y xxxi AT 5598

CL 5598

C- YYIYJi AAIA EL 5598

EjLi ^1 99

Y xxxvn AT 5961

C- VYY3r AAA ATA I OOVo
PI CI 99 CCQftOOVO Zirconium

FILjL* CI 09 CCQft
..> I ZZ, OO70

Zrl ZE 5735

1 ununi
1 IIILr III

A TAl 5338

Yi EL 5548 CL 5338

Hfs 5618, 5968 EL 5338

13 0010 IP 5338

V Hi
I IV ATA 1

ccniOOUl Zr IV
A TAl 5206

CL 5501 CL 5042, 5206

EL 5501 EL 5042, 5206

IP ooUl IP 5042, 5206

Y vI V
- 0JOlO Zr V CL 5312

EL 5312

V 1711
I VII ATAl COQ70Z0 (

pi COOToZoi /lr VI
A TAl 5318

EL 5287 CL 5042, 5318

IP 5287 EL 5042, 5318

PTr 1 C9ft7 IP 5318

Y x CL 5296 Zr VII AT 5744

CL 5744

V vi AT /IOOO COQA CQ7^ EL 5744

PI A HOG C9G*\ CQ7ft**ow, ozyo, do/o
/l Q^7 A QGG COGf^4<>yy, ozyo Zr VIII AT 5277, 5287

IP 4899 CL 5277, 5287

PT 4867, 5296, 5376 EL 5277, 5287

IP 5287

V vti
I XII

ATAl CI Q7olo/ PT 5287

CL 5187

EL 5187 Zr IX AT 5234

CL 5234

Y xiii AT 5521 EL 5234

L.L
CCOl CCQ1ooZl, oool

EL 5521, 5581 Zr XI CL 5296

rl bazl, oool
Zr XII AT 4917, 5296, 5376

Y xiv AT 5260, 5288, 5885 CL 4917, 5296, 5376

CL 5260, 5288, 5785, 5885 EL 4867, 4917, 5296
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2.2. Reference Numbers for Individual Spectra—Continued

Zr Xll-Continued INb V CILL 5437, 5524

IP 4917 EL 5437, 5524

PT 4867, 5296, 5376 Hfs 5437

TA 5557 IDlr 5437, 5524

Zr XIII AT 5187 MU inINb VI LL 5527

CL 5187
T ' ILL 5527

EL C 1 0

1

5187

INb VII
T,' TLL 5318

Zr XIV AT 5521

CL rrni CCOl COOTo5Zl, 5581, 5821 INb IX A TAl C 00*75287

EL CCOl CCOl5521, 5581 CL 5287

PT CCOl CCOl5521, 5581 17

1

LL 5287
IDlr COO"?5287

Zr XV AT COOO COOC5288, 5885 r 1
C OO"?5287

CL co/;a cooo noc coo i roor
5260, 5288, 5785, 5821, 5885

EL r o/CA COOO C70C COOC5260, 5288, 5785, 5885 INb XII
A TAl 5489

PT COOO C70C COOC5288, 5785, 5885
I con^c c a on5296, 5489

FTLL C A OO5489

Zr XVI AT 5896 DTr 1
c a on5489

CL cone

EL 5896 Nb xiii
A TAl A nnO COn£ rnnj; c a on4998, 5296, 5376, 5489

PT 5896 /-ILL 4998, 5296, 5376, 5489
CILL iQjr7 ^nno roft/ c a on4oo/, 49y8, 5z96, 5489

Zr XXI CL cool5821 I

D

lr a nno4998
DTr 1

^0£7 rnn-; r^?/ CAOn4867, 5296, 5376, 5489

Zr XXII CL cool

Nb XIV A TAl rio7 c ^ on5187, 5489

Zr XXIV CL 5835 CL 5187, 5489

EL 5187, 5489

Zr XXV CL COO c5835 DTr 1 5489

Zr XXVI CL coo c INb XV A TAl c a on ccoi5489, 5521

LL n AOd ccoi ccoi5489, 5521, 5581

Zr XXVII CL 5821, 5835 LL r j on r" H- o l cf oi
5489, 5521, 5581

DTr 1
r inn CCOl CCOl5489, 5521, 5581

Zr XXVIII CL COOCboob

Nb XVI A TAl COOO COOC5288, 5885

Zr XXIX CL rr/;o C *7n A COOC5562, 5794, 5835 LL CO/Cr» COOO C7fir COOC5260, 5288, 5785, 5885

EL 5562, 5794 EL 5260, 5288, 5785, 5885

IP 5827 PT 5288, 5785, 5885

SF 5827 T A
1

A

5489

Zr XXXI CL 4850 Nb xvn A TAl 5896

LL 5896

Zr XXXII CL 4850 LL 5896

W 4850 DTFl 5896

TA 5489

Zr XXXIII CL 4850

W 4850 Nb xxv CL 5835

TVT" 1.Niobium Nb xxix LL 5835

Nb III AT 5554 Nb xxx LL 5794, 5835

CL 5554 17

1

LL 5794

EL 5554 IDIP 5827

at 5827

Nb IV CL 5458

EL 5458 Nb xxxni W 4850

IP 5458

PT 5458 Nb XXXIV W 4850

Nb xxxix CL 4855

Nb XL CL 4855
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2.2. Reference Numbers for Individual Spectra— Continued

Molybdenum Mo xxvii CL 5835

Mo 1 IS
rqoaoooo Mo xxvin CL 5835

Mo VI LL c one5295 Mo xxix AT 5830

CL r~o r» 1 P"O O f\ P"Oin
5821, 5830, 5835

Mo vin LL cone5zyo
171LL CQin Mo xxx AT 5830

CL p"ooo r~ ct o f
5830, 5835

Mo X A TAl COC7

LL C 1075Zo/ Mo xxxi AT 5830

LL 5zo/ CL 5562, 5794, 5830, 5835
IDlr C 00*7 EL 5562, 5794

r

1

5zo7 IP 5827

SF 5827

Mo xn CL 5295

Mo xxxn AT 5045, 5830

Mo xiii
/ -i caoo cone con/;50oo, 5295, 529o CL 5830

Mo xiv Al rn/n con/c tco*7<; cr*o'75247, 5296, 5o7o, 5927 Mo xxxni AT 5599, 5830

CL CftOO CO/IT COn£ COTrfC5083, 5247, 529o, 5o7o CL 5830
ITTLL 5247, 529o

ND 5247 Mo xxxiv W 4850

PT 4867, 5296, 5376

I

A

5093 Mo xxxv W 4850

Mo XV A T1A

1

5187 Mo xxxix AT 5731, 5961

CL rno o cioi5083, 5187

LL 5187 Technetium

TA 5441

Tc i AT 5848A

Mo xvi AT 4922, 5083, 5521, 5675

CL C/\O0 roA/ rrni rrni r/nr
5083, 5396, 5521, 5581, 5675 Tc xv PT 4867

5821

EL rAOO rcftl r COl C/C'TC
5083, 5521, 5581, 5675 Tc xxxn PT 5827

PT rrni rrni
5521, 5581 SF 5827

TA 5441

Ruthenium

Mo xvn AT ro/CA cooo cooc c n*7n
5260, 5288, 5885, 5970

CL rAOO rft/"A COOO C70C COOl
5083, 5260, 5288, 5785, 5821 Ru i Hfs 5655

5885 ZE 5655

EL rrt/A fnoo r-Tor* rftftr
5260, 5288, 5785, 5885

PT 5288, 5785, 5885 Ru xvi AT 5376

TA 5441 CL 5376, 5953

EL 5953

Mo xvin AT 5896 in
IP 5953

CL 5083, 5896 PT 4867, 5376

EL 5896

PT 5896 Ru xvn AT 5187

TA 5441 CL 5187

EL 5187

Mo xix TA 5441

Ru xvin CL 5581

Mo xx TA 5441 EL 5581

PT 5581

Mo xxi TA 5441

Ru xix CL 5785

Mo xxn TA 5441 EL 5785

PT 5785

Mo xxin CL 5821

Ru xx AT 5896

CL 5896

Mo xxiv CL 5821 EL 5896

PT 5896

Mo xxvi CL 5835
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2.2. Reference Numbers for Individual Spectra—Continued

Ru xxxiii CL 5794 Pd XXII AT J07U

EL 5794 n J07U

PT 5827 FI JO7U

SF 5827 PT
TA ^441

Ru xu AT 5961
PH YYMII U AA11

1

TA <vl41) rt 1

Rhodium
Pd XXIV TA 5441

Rh xvii AT 5376

CL 5376, 5953 Pd XXV TA 5441

EL 5953

IP 5953 Pd XXVI TA < j i' 1

1

PT 4867, 5376
Pd XXVII TA 5441

Rh xviii AT 5187

CL 5187 Silver

EL 5187
Ag l AT 4894, 5577, 5874

Rh XIX CL 5581 nV .i 1 j ^874OO 1 *T

EL 5581 EL ^874

PT 5581
A ft IIAg II FIEjLi cn70 ^904*jvj 1 1/, o^u'*

Rh xx CL 5785

EL 5785 Ag iv A TAI OOOO, OOtSU

ivrr 1
C70Co/oo CL 5555, 5680

FI

Rh XXI Al 5896 PT 5555

CL 5896

EL 5896 Ag xvn W 5440

PT 5896
A ct win W 5440

Rh xxxiv CL 5794

EL 5794
A rr viv
rt.ll AIA AT

PT 5827 CL do /o, oyoo

SF 5827
FI KJU 1 , J7JO

IPif JUJl, 0700

Palladium PTr i i"OVf t , OO 1 u

W o44U

Pd I Hfs 5400
Ae xx AT 5187

Pd xviii AT 5376 CL 5187

CL 5376, 5953 FI OXO i

EL 4867, 5953

IP 5031, 5953
A a YYIrte AAI n ^81OOOi

PT 4867, 5376 FI OOO

1

PTr 1 ^81OOOI

Pd xix AT 5187

CL 5187 Ag xxn CL 5785

EL 5187 EL 5785

TA 5441
PT ^78^O 1 OO

Pd XX CL 5581
A a Will/VK AA1I1 AT/i i

EL 5581 CL 5896

PT 5581 EL 5896

1

A

C A A 15441 PT 5896

Pd XXI CL 5785 Ag xxxviii CL 5325

EL 5785

PT 5785 Cadmium

TA 5441
Cd I AT 4959

CL 5308
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2.2. Reference Numbers for Individual Spectra—Continued

Cd 1-Continued In XXI CL 5953

EL ooUo EL 4867, 5953

Hfs 5354 IP 5031, 5953

IS 5354 PT 4867

SE 4oo5

W roAOooUo In XL CL 5325

ZE 5139A, 5632

Tin
Cd II CL 51 /Z

Hfs 4977 Sn 1 Hfs 5529, 5843

IS 5843

Cd III CL 5192

EL 5i9z Sn II SE 5747

IP c i nooiyz ZE 4985

PT 5192

Sn V AT 5534
Cd IV CL 5U55 CL 5534

EL CAC C5U55 EL 5534

PT 5055 IP 5534

PT 5534

Cd v CL 5573, 5574

EL 5573, 5574 Sn XX CL 5439

PT 5574 W 5439

Cd XX CL 5953 Sn XXI CL 5439

EL 486/, 0953 W 5439

IP 50ol, 5953

PT 4oO/ Sn XXII AT 5692

CL 5439, 5953
C(\ xxxixVjU aaaia CL 5325 EL 5953

IP 5953

Cd XLV AT 5961 PT 4867

W 5439

Indium

Sn XLI LL ronr
5325

In 1 AT 4895, 5266, 5384, 5433, 5493

CL 5024, 5384, 5433, 5462, 5493 Antimony
5566

EL 5024, 5384, 5433, 5462, 5493 Sb 1 CL 4893

5566,. 5861 EL 4893

Hfs 4916, 4960, 5363, 5384, 5529 Hfs 5529

5544, 5809 IP 4893

IP 5384, 5462, 5566, 5717 ZE 5872

IS 4960, 5363, 5566
PT 5266 Sb II ND 5109A, 5119A

SF 5566 PT 5109A, 5119A
W 5024 SE 5747

til 11 AT 5433 Sb VI AT 4906
nv *A j 5433 CL 4883, 4906
FIi.i. 5096, 5433 EL 4883, 4906, 5250

PT 4883, 4906

In IV AT 5534

CL 5534 Sb vn AT 5107

5534 CL 5107
IP 5534 EL 5107
PTr 1 5534 PT 5107

In VIill VI AT 5436, 5604 Sb XXIII PT 4867

CL 5436, 5604

EL 5436, 5604 Tellurium

PT 5436, 5604

Te I AT 5058

CL 5346, 5704, 5789, 5813, 5880
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2.2. Reference Numbers for Individual Spectra— Continued

le l-Continued Xe l-Continued

171LL c7f\A c*7on coi o coonD/U4, D/oV, 5olo, DooU TA 5154
ir»
IP 5789, 5880 W 4933 5421

IS 4887 ZE 4R7Q ^99 ^70^ ^787 ^89=.

PT 5760
•twrW CO A£.5346 Xell AT 5418 5419UT17

Hfs 4851 5326 5614

Te II Hfs 5335, 5398 IS ^oc l coo/; CAIA4001, OOfaO, 0O141

r 1
PT 5115

SE 5745

Te VII
A T a c\r\£. en a4906, bl /4 W 542 1 5583

CL iOOO /4 OAiC CIHA4883, 4906, 5174

EL 4883, 4906, 5174, 5250 Xe III AT
TIT A OOO A AAI C 1 "7 A4883, 4906, 5174 CL 5428 5583 5782

EL 5428 5782

T** irmle VIII AT IP 5938

CL 5174 PT 5428 5760

EL 5174 W CyfOl CCQ9D4Z1, ODOO

PT 5174
Xe IV IP 5938

Te XXIV PT 4867 w 5421 5583

Iodine Xe VI AT 5623

CL 5117

I 1
A 'I"Al 5194 ND 5623

CL COAO COA£. CACA COO*,
5303, 5346, 5454, 5886

EL 5303, 5886 Xe VII AT 5691 5852

His rnQ7 COQO CAQQjUo/, OZoZ, OOoo CL 4915, 5622, 5852

Ir 5886 EL 4915 5120 5852

IS 5087 IP 4.01

PT 5749

W 5346 Xe viii AT

ZE 5194, 5282 CL 4.000 ^190 =.2^6 ^ftS2

EL 4900 5120 5256 5438 5852

I II
TVT"r 1 5760 IP 4900 5438 5532

PT 5956

I VI CL 4896

LL 4896 Xe IX AT 5691 5852

inIP 4896 CL 5678 5852

EL 5678 5859

I VII CL 4896, 5438

EL 5438 Xex AT CfJAloo<*l

IP D4-00, DDoZ CL 5841

EL 5841

I VIII CL 5678 PT 5841

LL 5678
Xe xvn AT 5691

I IX CL 5218

EL 5218 Xe xxv AT D1UU

PTr 1 0 1 Q.OZlo
Xe XXVI AT 5100

I XXV PT 4867 PT

W 5330
Xe XXVIII AT 5675

Xenon CL 5675

EL 5675

Ae i
ATAl CAOl c.700ooyi, o/oy

CL CAAO rrftrt CCCO5008, 5509, DDOo Xe XLIV AT 5415

LL r/ii a rftTrt rrnft CCCO C ££75019, 5272, 5509, 5558, 5667 CL 5415

C.QC c

IT/
His 5210, 5409, 5705, 5825, 5930A Xe XLV AT 5415

IP 5272, 5966, 5976 CL 541 5OHIO

IS 5728

SF 5272 Xe XLVI AT 5415

CL 5415
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2.2. Reference Numbers for Individual Spectra— Continued

Xe XLVll AT 3410 Ba l-Continued

n Jt'IO Hfs 5011, 5022, 5510, 5512, 5517

5543 5550 5594 5595 5609

Y- i *Ae Ll ATri 1 DVOl 5721, 5722, 5781

IP 5401

if ABiumIjCBiU III
IS 5011, 5022, 5104, 5483, 5510

5512, 5520, 5609, 5721, 5781

Pq 1V^S 1
AT S9RQ SS'U S7Q9 SQIQ PT 4909, 5011, 5328, 5352, 5584

CL 4891 5289 5605 5726 5733 5587, 5594, 5694, 5696, 5711

^l^ft SQ1Q 5722, 5727, 5957, 5977

FI AftQl 4.Q4.0 SI O^A SI 77 S994, SE 5040, 5328, 5957

5226, 5228, 5289, 5726, 5733 SF 5590

O 1 OU, J7i7 TA 4909, 5010, 5064, 5248, 5771

Ills d.Od.0 ^ft93 ^097 ^389 54.74.i)UiO, OuAl, JOOi, J*** 1* ZE 5239, 5630

5533 5580 5669 5796 5733

C7AQ Ba II AT 5039, 5212, 5516, 5714, 5858

IPlr 4R91 ^177 ^989 ^SO ^750TO7l, Jl 1 f, 0^07, OOOV, O 1 0\J 5868

^7^f> ^783O i tjvj, O i OO CL 5516

JJJO, O ( uo EL 4965, 5062, 5286, 5516

<5F 4.07fi c.371 ^564 5773 5840'fylU) OO 1 A, OOVTT*, Jl / O, JOtU Hfs 5105, 5478, 5647, 5698, 5699

<sF O'ri/O, O 1 OO IS 5105, 5766, 5772

TA 48Q7 ^7fi9 PT 5977

ZE 5332

i '« itVjO 11 AT 4978 5605 5739
CI 70 e/;0S Ba III AT 5414, 5516, 5739, 5858

FI SOSft SI 7^ S90Q SfiftS CL 5516

Hfs 4853, 4927, 4978, 5605 EL 5516

IPlr PT 5977

INU IT 1 TO517o TA 5154

PTr 1 DOUD
Ba v CL 5760

Co III\JS 111 ATA

1

DOUD EL 5760

n DOUD PT 5760

FIILL. DOUD

nis DOUD Ba X CL 5438

PTr 1 s^nsDOUD EL 5438
IPlr 5438, 5532

Cs iv CL 5760

EL 5760 Ba XI CL 5678

PTr 1 D/OU EL 5678

Co IVKjS IX D*K>o Ba XII AT 5820

D*K>o CL 5820

IP D4O0, DDDZ EL 5820

PT 5820

r. v DO/o
FI DO / O Ba xxvu AT 5100

CL 5100

1^8 XI ATAl D.ZDU

CL 5250 Ba xxvui CL 5473

EL 5250 EL 5473

DTr 1
COCAdZdu IP 5473

KflrinniE A lil 111
Ba XXX AT 5675

CL 5675

Ba I AT 5039 5181 5516 5858 5868 EL 5675

DVIU, DV'K)

CL S063 SI 67 5249 S516 5694 Lanthanum

5711 5723 5929 5978
FI /IQA/I /IQA^ C.*)y1G coo£ cooo

4004-, <*yoD, dZ'+v, dzoo, ddzo La I Hfs 4932, 5963

5516, 5584, 5587, 5590, 5694 IS 4932

5711, 5722, 5723, 5727, 5913

5978 La II Hfs 5020, 5138A, 5482, 5514
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2.2. Reference Numbers for Individual Spectra—Continued

La vi CL 5760 Pr XIII CL 5532

EL 5760 EL 5532
DTrl 5/OU IDlr ccoo5532

I a VILta Al 54oo Pr YIVrr aiv ClL,L C^7Q50 (O

FT ^43R FT JU I o
IDlr 54oa, 5532

1
rxeoaymium

I a VIIM-M All PI CA7Q50 /{$

FT 50 /o NA i ij r^.His COAO

IS 4918, 5252, 5393, 5911

La xxvm AT 5100 ND 4918

UL CI Art MIW C.OCO

La XXXI ATA 1 50/5 NM 11iia ii lo coco cone cm

i

dzdz, ooyo, i>yll

CICL r/rnr
5675 w coco

LL 5675
NA iv ATA 1

cno cOUZO

I vd AAA IX C\L.L 54/o DTrl OUZO
CI C /I TO54 16

ip 5473 Nd XIV CL 5532

EL 5532

Cerium IDlr ccoo55o2

Ce III AT 5025 Nd xv CL 5678

rl CAO C5025 FILL 50 /o

Ce VIII T A
1

A

COCA5359 M J v v v i ATA 1
Cl AA51UU

ClCL C 1 AA

Ptt IV T A
1

A

coca5359

INa XXXil ATA 1
Cl AA

Ce X TA 5359 CL 5100, 5473

EL 5473
P*» VI T A

i A COCA5359 IDlr C/1 7054/o

Co VIIVjC All CI ccoo55oZ M A vvviii ATA

1

C£7C50/5
FI 5532 ClV.L 50/5
IPlr ccoo5552 FILL 50/5
T A
1 A COCA5359

Promethium
Ce XIII CL 5678

EL 5678 Pm XVI CL 5678

TA 5359 EL 5678

Ce xiv T A
1

A

5359 Samarium

AV T A
1

A

COCA5o5y JIU 1
ATA 1 5t>Oo

FILL CQAO5oOo

Ce xvi TA IS "il "ift ^fiQ COOC CA07 CRIOOlOO, OOOO, OOo/, jolo
C07758/ /

Praseodymium
3m ii tits 505o

Pr 1r r I
c\CL coo^: co^/\5336, 5360 IQlo C A/1

7

5U4/
FTLL 5336, 5360 DTr 1

COC 15251

His COO/: fO£A
5336, 5360

r 1 5336 om xvi CL ccoo5532
71?Z.L 5oo0 FILL ccoo5532

IDlr ccoo3532

Pr IV AT 5025, 5434

Hfs 5819 Sm xvii CL 5678

r 1 5025
T " T
CjL

C^*705678

Sm XXXIII AT 5100

CL 5100
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2.2. Reference Numbers for Individual Spectra— Continued

Sm xxxiv CL 5473 Terbium
EL 5473

IP 5473 lb III PT 5251

Sm xxxv ND 4974 Tb XIX CL 5532

EL 5532

Sm XXXVI AT 5675

CL 5675 Tb XX CL 5678

EL 5675 EL 5678

Europium Dysprosium

T-
t.u I CL 5889 Uy I

• ri-ms 5116, 5712, 5713

EL 5077, 5889 IS 5130, 5567, 5582, 5713, 5799
Tr^-
nts 4954, 5215, 5362, 5442, 5499 5877

5653, 5864, 5963 ND 5582, 5799

IS 4954, 5442, 5499, 5628, 5864
itrw 5567

5877, 5959, 5963

Dy II IS 5850

Eu II Hfs 5397 PT 5850

IS 4954

Dy XX CL 5532

Eu III CL 5137 EL 5532

IS 4954

PT 5251 Dy XXI CL 5678

EL 5678

Eu XVII CL 5532

EL 5532 Dy XXXVII AT 5100

IP 5532 CL 5100

Eu xviii CL 5678 Dy XXXVin CL 5473

EL 5678

IP 5473

Gadolinium
Dy XXXix ND 4974

Gd 1 IS 5636

Dy XL AT 5675

Cd II PT 5251 CL 5675
171LL 5675

Gd XII AT 5838

Holmium
Gd xviii CL 5532

EL 5532 Ho 1 CL 5657

EL 5657

Gd xix CL 5678 Hfs 5488, 5657

EL 5678 ZE 5488

Gd XXXV AT 5100 Ho xxi CL 5532

CL 5100 LL 5532

Gd xxxvi AT 5100, 5927 Ho xxii CL 5678

CL 5100, 5473, 5927 EL 5678

EL 5473, 5927

IP 5473 Ho xxxix CL 5980A

Gd XXXVII ND 4974 Erbium

Gd XXXVIII AT 5675 Er I CL 5246

CL 5675 EL 5246

EL 5675 Hfs 5712, 5908

IS 5884

Gd lxi AT 5961 PT 5884

W 5246

Er III AT 5026
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2.2. Reference Numbers for Individual Spectra— Continued

Er iv EL 5870 Yb ll-Continued

FT 5251 EL 4907, 4965, 5253, 5920

Hfs 5804, 5839

L,T XXXIX AT OlUU PT 4yU i

CL 5100 ZE 4907

Er XL AT 5100 Yb XLI AT 5692

CL 5100, 5473 CL 5100, 5692, 5980A

EL 5473 EL 5692

IP 5473

Yb XLII AT 5692, 5927

Er xlii AT 5675 CL 5473, 5692, 5927

oo/o EL Cyi*70 c/Crto cn<n

EL 5675 IP 5473

Thulium Yb XLIH AT 5374

CL 5374

Tm I AT 5823

Hfs 5108 Yb XLIV AT 5675
- CL 5675

Tm IV AT 5025, 5026 EL 5675

DOUO

PT 5025, 5251, 5306 Lutetium

Tm XL AT 5692 Lu I AT 5823

Hfs Din, t>y<4

EL 5692 IS 5111, 5974

Tm XLI AT 5375, 5692, 5927 Lu 11 AT 5823

CL 5375, 5692, 5927

EL 5692, 5927 Lu III AT 4997, 5754, 5823

W 5375

Lu IV AT 5341

Tm XLII AT 5374 CL 5341

CL 5374 EL 5341

PT 5341

Tm XLIH AT 5375, 5692

CL 5375, 5692 Hafnium

EL 5692

W 5375 Hf I Hfs 5110

IS 5110

Tm XLIV AT 5692

CL 5692 Hf iv AT 4997

EL 5692

Hf v AT 5341

Ytterbium CL 5341

EL 5341

Ybl AT 4907, 5257, 5334, 5537, 5823 PT 5341

5851

CL 4907, 5410, 5461 Hf X L.I 1

1

AT 5692

EL 4907, 4965, 5231, 5253, 5257 CL 5692

5410, 5461, 5920 EL 5692

Hfs 4866, 4947, 5157, 5448

IS 4866, 4947, 5076, 5097, 5157 Hf XLIV AT 5692, 5927

5743, 5963 CL 5692, 5927

ND 4980, 5076, 5410 EL 5692, 5927

PT 4907, 4980, 5157, 5410

SE 5147 Hf XLV AT 4974

TA 5010 CL 4974

ZE 4907, 5399

Hf XLVI A 5692

Yb II AT 4907, 4997, 5671, 5823 CL 5692

CL 4907 EL 5692
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2.2. Reference Numbers for Individual Spectra— Continued

Tantalum Rhenium

Ta 1 Hfs 5233, 5937 Re I Hfs 4954, 5082, 5656

ZE 5233 IS 4954, 5082

PT 5656

Ta VI AT 5341 ZE 5656

CL 5341

EL 5341 Re XLVI AT 5692

PT 5341 CL 5692

EL 5692

Ta XLIV AT 5692

CL 5100, 5692 Re XLVII AT 5692, 5927

EL 5692 CL 5692, 5927

EL 5692, 5927

Ta XLV AT 5692

CL 5473, 5692

EL 5473, 5692 Re XLVlll AT 4974

IP 5473 CL 4974

PT 4867

Re XLIX AT 5692

Ta XLVI AT 4974, 5374, 5927 CL 5692

CL 4974, 5374, 5927 EL 5692

EL 5927
Osmium

Ta xlvii AT 5692

CL 5692 Os XLVII 1 PT 4867

EL 5692
Iridium

Tungsten
In Hfs 5906A

W VII AT 5341

CL 5341 Ir XVII AT 5235, 5621, 5891

EL 5341

PT 5341 Ir XLIX PT 4867

W xin AT 5621 Platinum

W xiv AT 5235, 5891 Ptl IS 4945

PT 4945

W xxvin CL 5227, 5532 ZE 5810

EL 5532
Pt XLIX AT 5692

W XLV AT 5692 CL 5692

CL 5100, 5692 EL 5692

EL 5692
PtL AT 5692

W XLVI AT 5375, 5692 CL 5692

CL 5100, 5375, 5473, 5692 EL 5692

EL 5473, 5692 PT 4867

IP 5473

PT 4867 Pt LI CL 4975

W 5375
Pt LII AT 5692

W XLVII AT 4974, 5374 PI

CL 4974, 5374 EL 5692

W XLVI1I AT 5375, 5675, 5692 Cold

CL 5375, 5675, 5692

EL 5675 5692 Au I CL 4880

W 5375 EL 4880

is DODO, DVOOA

W LXXI AT 5731, 5961 W 4880

Au II
^1 79
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2.2. Reference Numbers for Individual Spectra—Continued

Au xix AT 5235, 5621, 5891 Bi l-Continued
CQ7C Aoy / DA

Au Li PT 4867 w 5196

Mercury Bi II AT 4920

Hfs 4920

Hgi AT 5697 SE 5747

CL 5697

EL 5361, 5697 Bi m PT 5266

Hfs 5427

IP 5697 Francium

IS 5292, 5349, 5788

ND 5956 Fr AT 5719

ZE 5427
Fr I CL 5281

Hg II CL 5190 His DIOO, O/OO

EL 5190 IS 5281, 5768

Hg LI I PT 4867 Radium

Hg LXXIII AT 5274 Ra I CL 4979

EL 4979

Thallium IP 4979

PT 4909, 4979

Tl W 5378
Thorium

Tl I AT 4895, 5266, 5493, 5836

CL 5461, 5493, 5836 Th I CL 5951

EL 5461, 5493, 5836 EL 5342, 5951

ND 5266 IS 5724

PT 5266
Th II CL 5951

Tl ii CL 5190 EL 5951

EL 5069, 5096, 5190
Th ill CL 5541, 5951

Tl LIII PT 4867 EL 5541, 5951
IPIr

Lead PT 5541

Pb I CL 5196, 5519 Th vin TA 5359

EL 5196, 5519, 5948

Hfs 5394A, 5822 Th IX TA 5359

IS 5191, 5394A, 5459, 5561, 5672

5822, 5925A Th X TA 5359

PT 5942

W 5196 Th XI TA 5359

Pbn CL 5190, 5519 Th XII TA 5359

EL 5190, 5207, 5519

SE 5747 Th XIII TA 5359

Pb XXI AT 5621 Th XIV TA 5359

Pb XXII AT 5235, 5891 Th xv TA 5359

Pb LIV PT 4867 Th xvi TA 5359

Pb LXXIX AT 5961 Uranium

Bismuth U i CL 5037, 5145, 5471, 5494, 5674

EL 5342, 5494, 5965

Bi I CL 5196, 5507, 5909A Hfs 5002, 5967A

EL 5196 IP 5494

Mis 4V4o, o/la, 59/DA IS 4938

IP 5196 PT 5763

W 5145
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2.2. Reference Numbers for Individual Spectra—Continued

U ii AT 5928 Pu II IP 4919

CL 5145, 5471 PT 5081

Hfs 5928

IP 4919 Pu III IP 4919

PT 5081

W 5145 Pu IV IP 4919

U in IP 4919 Pu V IP 4919

W 5003, 5888
Pu VI IP 4919

FTU IV IP 4919

W 5003, 5888 Curium

U v AT 5129, 5729 Cm 1 IS 4890

CL 5129 PT 5081

EL 5129 W 4995

IP 4919

PT 5129 Cm II ND 5902A
PT DUO I

U vi IP 4919 w 4995

U xxxu AT 5235, 5621, 5891 Berkelium

U LXIV PT 4867 Bk I EL 5113A

PT 5081

U LXXXIX AT 5961
Bk II FI 1 1 3 A

Neptunium PT 5081

Npi PT 5081 Californium

Np ii IP 4919 Cf I PT 5081

PT 5081
Cf II PT 5081

Np in IP 4919
Einsteinium

Np iv IP 4919
Esl PT 5081

Np v IP 4919
Es II PT 5081

Np vi IP 4919
Lawrencium

Plutonium
Ln AT 5168

Pu I CL 5798

EL 5798

PT 5081
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