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I. INTRODUCTION

A compiete discussion of the purpose, organization, and notation used
in this compilation and comments on the availability of spectroscopic infor-
mation are presented in Volume I of this report. The only intent here is to

outline the text of Volume I, to which the reader is referred.

Generally, the information on the alphabetically arranged molecules is
broken into five separate sectiuns: viz., methods of production and experi-
mental technique, band systems, spectroscopic constants, perturbati~is and

general information, and bibliography. These are described briefly.

METHODS OF PRODUCTION AND EXPERIMENTAL TECHNIQUE

Sources for the production of the molecule and techniques for study are

presented.

BAND SYSTEMS

A general description is given of the molecular transition of each system

or group. The system is analyzed in detail.

SPECTROSCOPIC CONSTANTS

The molecular constants that totally define the electronic states of the
molecule are given. The bulk of the dissociation energy information is taken

from Gaydon (Ref. 7 in Vol I); other sources are so noted.

PERTURBATIONS AND GENERAL INFORMATION

All other information deemed usecful to the complete understanding of

the molecule is included here.

BIBLIOGRAPHY

The referencing system (after Suchard, Ref. 4 in Vol I) is made up of
two numbers: first, the year of publication; second, the running count of

references cited for each molecule.
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Also presented in Volume I is a section "Notation and Notational 5
Conversion Formulas." Formulas are given for such molecular properties
as to'a' energy of a given state of the molecule T, electronic energy Te,
L vikration.1 energy G, and rotational energy F. Nomenclature for other
g molecular constants reported is also given.
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VIBRA-
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VIBRA-
TIONAL
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Methods of Production and Experimental Technique

Absorption.

Emission from a heat pipe, laser fluorescence.

BAND SYSTEMS

System Transition Sources Wavelength Limits | Degrading Ch;:an&;t:ri:tlc Remarks | Bibliography
1ot . 1t .
I AZ] =T |Heat Pipe 8850-7700 R {71.47, 30.10)
11 Bll'lu = x'Z? | Absorption, 6950-6250 R 6583.2(0, 2) (68.39, 32,15,
& llaser 6544. 0(0, 1) 31.12)
fluores- 6473. 6(1, 0)
cence
11 clnu - xlz;' Absorption 4510-4220 R 4343, 5(1, 0) (61.32, 48.29)
1 14 . .
v D l'lu) -X Zg Absorption 4160-3940 R 4082. 7(1,2) (48.29)
. 1 1nt .
v E( nu).— X'Z” | Absorption 3925-3700 R 3797. 6(2, 3) {50.31)
g 3793.7(1, 2)
VI F~ xlz;' Absorption 3700-3600 R (37.20, 37.19)
Vil |G« xlz;' Abgorption 3600-3480 R (37.19)
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I- Alstexlzt System
u g
Most characteristic bands, A (30.10):
(v',v'") (0, 3) (0,2) (1,2) (0,1) (0,0) (1,0) (2,0)
A 8773.15 8702.00 8651.79 8634.43 8566.30 8515.70 8468.23
IL Blo = x!'T¥ system
u g
Most intense band heads, X {Intensity) (32.15, 31.12):
vt v (0, 2) (0, 1) (1, 1) (1, 0) (2, 0)
A 6583, 19 6544. 00 6512. 19 6473. 58 6443.00
(Intensity) 9 8 5 10 8
L. cln =x'ztt system
u g
Most intense band heads, A (Intensity) (61.32, 48.29):
v, v (0, 0) (1,0) (2,0) (3,0) (4, 0)
A 4355. 1 4343.5 4332.3 4320.9 4310.0
(Intensity) 8 10 7 7 7
Iv. p('n )~ xlz:*g' System
Possibly two independent systems, A (Intensity) (27.20, 37.19):
v, v 0 1 2 3 4 5
0 4092.3(8) 4107.3(7) 4122.7(6)
] 4067.0(8) 4082.7(10) 4097.4(7) 4112.8(8)
2 4087. 5(6) 4103. 0(6)
3 4033, 5(6) 4078. 2(6) 4108. 6(6)
4 4024. 9(6)
K-2




2
1 1+
V. E( nu> X Eg System
) Most inteéuse band heads, A (Intensity) (50.31):
| v', v 0 1 2 3
0
1 3793.7(10)  3806. 2(7)
2 3771, 5(8)  3784.4(7) 3797. 6(10)
3 3762. 8(7)  3776.0(7) 3789. 2(7)
4
5 3733, 8(7)  3746. 6(7)
6 3738. 1(7)
VL F e XIE; System
Most intense band heads, analysis uncertain, X (37.20, 37.19):
v, v 0 1 2 3
0 3639.5 3651. 7
1 3631. 6 3643. 4
2 3611.2 3623.5 3635. 3 3647. 3
3 3603.2
VIIL G+ XIE; System
‘ Most intense band heads, A (Intensity) (37.19):
(v', v'") (0, 2) (1,2) (2.2) (3,2) (4, 2) (3, 1) (4, 1)
A 3583. 7 3575. 6 3567. 6 3559. 9 3553. 4 3548. 6 3541.1
(Intensity) 4 4 4 3 4 3 3

et

' !

" blh e s L e rrnio e i b - e i i, g da gt i ;. e
dadbanili - e B il o e B e we ul..‘.pru}"m.u;.ﬂ-.:i a1 ot i soaiithiitn it gl SR

PR R




Molecule
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Perturbations and General Information

Radiative lifetime of Blnu state (70.44, 70.41):
T(Bll'lu) = 9,65 £ 0.2 nsec.

Absolute absorption cross sections (68.37, 66.35).

Potential energy curves, RKR potentials (69.40):

State v Ulem™} rmin(f\)
1t

Te = 0.0 X'Z 0 46.2 3. 7906
g 1 138.2 3. 6996
2 229. 4 3. 6394
3 319.9 3.5918
4 409. 7 3. 5516
5 498. 8 3. 5164
6 587. 2 3. 4848
7 674. 9 3. 4560
8 761.9 3. 4294
9 848. 1 3. 4047
10 933. 7 3, 3815
11 1018. 5 3. 3597
12 1102. 7 3.3389
13 1186. 1 3,319z
14 1268.9 3. 3003
15  1350.9 3, 2822
Te=15376.4cm™' BN 0 37.4  4.0886
1 111. 6 3. 9885
2 185. 1 3.9225
3 257.9 3, 8706
4 330.0 3, 8269
5 401. 3 3, 7886
6 472.0 3, 7544
7 542, 0 3, 7233
8 611.2 3. 6945
9 . 679.8 3. 6678
10 747. 6 3. 6427
| 11 814. 7 3.6190
i 12 881. 0 3. 5965
13 946. 5 3. 5749
| 14 1011.2 3. 5542
15 1075. 1 3, 5341

| K-5
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Methods of Production and Experimental Technique

Absorption.

Emission: positive columns, condensed discharge, microwave discharge,
electron beam discharge, o-particle irradiation.

BAND SYSTEMS

System| Transition Sources | Wavelength Limits | Degrading Ch%:ancdt:,n;tlc Remarks | Bibliography
I 13z L'zt |eirradia- 1250-1850 Max. ~1480%, |Continuum{(73.9, 65.4,
u € lton 12804 55.3, 55.2)
1t B(lu)—xlE;(o’g“’ Absorption 1252-1257 v 1254.8(3, 4) (73.10)
1 c(o*)—x‘E*(o*) Absorption 1239-1245 1241.3(3, 4) (73.10)
u BV E 1242.3(4, 4)
v D(0+)'-X12+(0+) Absorption 1167-1169 1168.1(2, 0) (73.10)
s B\ B 1167.6(4, 1)
v E - xlE; Absorption 1161-1170 (73.10)
VI Emission 2000-8000 Continuum (67.7, 42.1)
Vil 1064~1080 4 frag- (73.10)
mented
systems
Systems Il -V correlate to separaied atom limits in which one atom is excited to various levels of
configuration 4p>5s.
System VII systems are energetically close to various atom levels of configuration 4p559.
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I

III.

Iv.

+/ 0+
B(1)) -xz (0 )System

Band heads, A (Intensity) (73.10):

v, v 0 1 2 3 4
0 1252. 3(2)
1 1252. 8(2)  1253. 1(6)
2 1253. 7(6)  1253. (8)
3 1254. 0(1) 1254. 6(8)  1254. 8(10)
4 1255. 0(0) 1255. 6(1)  1255. 8(3)
+ let/.+

C-(Ou)*X z (0 )System

Band heads, A (Intensity) (73.10):
v, v'! 0 1 2 3 4
0 1239. 2(9) 1239. 5(9)
1 1239.2(9)  1239.5(7)  1239.8(8)  1240.0(10)
2 1239. 6(6) 1239.9(7) 1240, 2(8) 1240. 4(8) 1240. 7(9)
3 1249, 2(4) 1240. 6(4) 1240, 9(5) 1241. 1(6) 1241, 3(10)
4 1241, 0(1) 1241. 4(3) 124 1. 6(5) 1241. 9(8) 1242, 1(10)

+ 1t/ +

D(ou)- x'Z}(0}) system

Band heads, A (Intensity) (73.10):
v, v" 0 1 | 2 3 4
0 1169.2(5) 1169.5(4)  1169.7(3) 1170.0(2)  1170. 1(1)
] 1168.6(8)  1168.9(5)  1169.2(5) 1169.4(2)  1169. 6(2)
2 1168. 1(8)  1168.4(2)  1168.7(3)  1168.9(5)  1169. 1(3)
3 1167.7(6)  1168.0(7)  1168.2(2) 1168.4(2) 1168. 7(3)
4 1167.3(7) 1167.6(8)  1167. 8(5) 1168. 2(2)

E~-x'z? System

£

Band heads in absorption, A (Intensity) (73.10):

A 1161. 4 1162. 3 1163.1 1163. 7 1164. 1 1164. 4
(Intensity) 10 9 8 7 6 6

K-12
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Perturbations and General Information

L.aser action has been observed on the 1'3E+ - XIE+ transition at 1457 & 8h
(73.13). u g

Ak e S S
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Kr

(73.11)

(73. 12)

(73. 13)

(74. 14)

Ground State Potential,
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Methods of Production and Experimental Technique

Thermal emission from a King furnace (T >2000°C).

Band Systems

Bands in the region 6100-6040A have been attributed to La,. The bands are
degraded principally to the violet, but the series convergence is degraded red

(69.2).

Characteristic bands:
| 6075. 3| 6074. 9| 6074. 7|6074. 66069. 4|6068. 8|6049. 6|6049. 1

A vibrational analysis yields wé) =82.6 cm-1 and w'c; =76.9 cm-l, but these
values are in doubt.

Spectroscopic Constants

Dissociation energy = 2.50 * 0.22 eV, 57.6 kcal/rmole, 20200 cm-1 (64.1).
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La

(64. 1)

(69. 2)
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Methods of Production and Experimental Technique

Absorption, magnetic rotation.

BAND SYSTEMS

SN

System Transition Sources Wavelength Limits | Degrading Chan;anct:it:rixstic Remarks | Bibliography

1 Alz! - x!zt |Absorption 7700-6550 R 6833. 9(2, 0) (72.64, 29.16,
g 28.1)

It Blnu -x!z? |Absorption 5590-4500 R 4800. 6(3, 1) (33.13, 31.9)
g 4778. 8(2, 0)

m |c'n - x'T |Absorption 3500-3100 R 3358. 6(0, 2) (60.36, 38.31)
: 3315, 6(0, 1)

v |p'r -—x‘:éL Absorption 3100-2500 R (60. 36)

Several bands of the isotopic species 7Li6Li have been observed for Systems Il and IIL
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Li,
L AIE+ - XIE+ System
u g
Most intense band heads, A (Intensity) (36.16, 28.1):
(v', v'") (0, 2) (0, 1) (1, 1) (1, 0) (2, 0) (3,0)
A 7690. 3 7309. 2 7177.4 7003.7 6883.9 6768. 7
(Intensity) 8 8 8 8 10 8
II. Bln ~ xlzt System
u g
Most intense band heads of 7Li2’ A (Intensity) (31.9):
(v',v'") (2, 1) (1, 0) (3, 1) (2, 0) (4, 1) (3,0)
A 4859.7 4838.2 4800.6 4778.8 4744.9 4722.0
(Intensity) 1.5 4 10 10 4 1.5
Most intense band heads of 7I_.i()Li. A (Intensity) (31.9):
(v', v'") (0, 0) (1,0) (4, 1)
A 4901. 8 4836. 5 4739.7
(Intensity) 5 4 2
III. Cln -x!lzt System
u g

Mnst intense band heads, A (Intensity) (60.36, 48.31):

(v'yv'") (0, 4) (1,4) (0, 3) (2, 4) (0,2) (0, 1) (0,0)  (1,0)

A 3431.2 3404.4 3392.1 3378.5 3358.6 3315.6 3277.6 3253.1
(Intensity) 4 4 6 4 10 9 6 10
1 lt
Iv. D l'[u X Eg System

Several systems are superimposed in the re{;ion 3100-25004. Simple
Q branches here have been attributed to a DIl « Xlzg system. The
D state appears perturbed (60.36). ~
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Li2

Molecule
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Perturbations and General Information

? Gyromagnetic ratio (gj) = 0.10797 nuclear magnetons (64.39).
|

E Transition probabilities (70.53):

g Transition ) f

’ AIEI -xlz::: 14068  0.8688

, c'n -x!zt 30558 o0.0158
u- u u
. s o - -24 3
Average polarizability (990" K) = 34 x 10 cm” (74.68).

Potential energy curves — RKR potentials (69.50):

-1 o
State v U(cm ) rmin(A)
T, = 0.0 x'zt 0. 1751 2.5163
g 1 521. 3 2. 4131
2 862. 3 2. 2470
3 1198.0 2.2961
4 1528. 4 2. 2542
5 1853. 5 2.2183
6 2173.2 2.1868
7 2487.5 2. 1588
8 2796. 4 2. 1336
9 3099. 7 2.1107
10 3397. 6 2.0897
11 3689.9 2.0704
12 3976. 6 2.0526
13 4257. 7 2.0361
14 4533, 2 2.0203
15 4802. 9 2. 0066
16 5067. 0 1. 9935
Te = 14069.9 em™  aAlzt o 127.3  2.9237
u 1 379. 7 2. 8043
4 2 628. 8 2. 7281
3 874.9 2.6693
l 4 1117.9 2. 6205
5 1357. 7 2. 5782
‘.
L-6
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)
State v U(cm ) rmin(A) rmax(A)
, To=20439.40 cm™!  glm 0 134.2  2.7598  3.1389
£ L 1 398. 2 2. 6448 3.3074
2 656. 1 2.5714 3.4354
3 907. 6 2.5148 3. 5480
4 1152. 2 2. 4675 3. 6526
5 1389. 7 2. 4263 3. 7528
6 1619. 6 2.3893 3. 8506
7 1841. 5 2. 3552 3. 9476
8 2055. 0 2. 3232 4. 0449
9 2259. 8 2.2927 4. 1434 ,
10 2455, 5 2.2631 4. 2441 ;
11 2641. 7 2.2339 4. 3479 g
12 2814. 6 2.2016 4. 4635 g
13 2976. 8 2. 1704 4. 5812 :
14 3127.9 2. 1384 4. 7059
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""Theoretical Ground State and Excited State Potential Energy Curves
for Alkali Diatomic Molecules, "

J. Molec. Spectrosc. 42, 27-37

A. Hernandez and E. V. Ludena,
"Loge Localization Analysis of Diatomic Molecules: Lip and F,"
J. Chem. Phys. 57, 5350-3

R. Velasco and F. Rivero, 6
""The A - X Bands System of the ~Li, Molecule, "
Opt. Pura Appl. 5, 76-9

T. Caves,
"Van Der Waals Interactions Between Excited Li Atoms, "
J. Chem. Phys. 59, 6177-82

R. Velasco and V. Morales,
""The B - X Band System of the ~Lip Molecule, "
Opt. Pura Appl. 6, 52-6

G. C. Lie and E. Clementi,

"Study of the Electronic Structure of Molecules. XXIIL Correlation
Energy Corrections as a Function of the Hartree-Fock Type Density
and its Application to the Homonuclear Diatomic Molecules of the
Second Row Atoms, "

J. Chem. Phys. 60, 1288-96
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(74. 68) R.W. Molof, T.M. Miller, H. L. Schwartz, B. Bederson, and

J. T. Park,
"Measurements of the Average Electric Dipole Polarizabilities of

the Alkali Dimers, "
J. Chem. Phys. 61, 1816-22

(74. 69) G. Ennen and Ch. Ottinger,
NRotation — Vibration — Translation Energy Transfer in Laser

Excited Lip (B11,),"
Chem. Phys. 3, 404-30
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M
g2
Methods of Production and Experimental Technique
Absorption (T ~ 800°C).
BAND SYSTEMS
System| Transition Sources | Wavelength Limits | Degrading Ch;:ant‘:;:’ri;tic Remarks | Bibliography
1ot Llnt . ]
1 AL ~X'Z Absorption 3853-3140 v 3790. 9{0, 2) (70.7)
u & 3764. 7(0, 3)
1 1+ s
I (‘n,)-x . |Absorption 2852-2660 s (70.7)
<
]
o
2
e
by
g
Ll
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L Alzt - xlzt System
u 4

! Band heads, A (70.7):
, v 3 4 5 6 7

v

2 3790.9 3796.5 3801.6 3806.3 3810.7
3 3764.6 3770.2 3775.3 3779.9 3784.2
4 3739.2 3744.5 3749.5 3754.2 3758.3
5 3714.2 3719.5 3724.5 3729.0
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Mg

Perturbations and General Information

Potential energy curves - RKR potentials (72.8):

-1
S.ate v E(v)em ro n(A) rmax(A)
Te = 0.0 xlzt o 25.156  3.6872 4. 1626
g 1 73. 037 3. 5698 4. 4165
2 117. 757 3.5010 4. 6260
3 159, 384 3. 4509 4. 8226
4 197.971 3.4112 5. 0166
5 233,558 3. 3786 5. 2140
6  266. 168 3.3513 5.4195
7 295.811 3.3285 5. 6380
8 322.482 4.4097 5. 8750
9 346, 162 3,2948 6. 1378
10 366. 806 3. 2835 6. 4364
11 384. 393 3.2762 6. 7852
12 398. 831 3.2717 7.2110
T, = 26068.76 cm” ' AIE: 0 95. 021 2.9676 3.2111
1 283,350 2.8915 3. 3154
2 469, 404 2.8426 3.3927
3 653.193 2. 8048 3, 4591
4 834 728 2. 7736 3.5193
5  1014.020 2. 7467 3. 5754
6 1191.078 2.7231 3. 6286
7 1365.915 2.7018 3. 6796
8 1538, 541 2. 6826 3. 7290
9  1708.965 2. 6649 3. 7771
10 1877199 2. 6486 3. 8242
11 2043.254 2. 6335 3. 8704
12 2207. 139 2.6193 3.9150
13 2368. 867 2. 6060 3. 9509
14 2528. 446 2.5935 4.0055
15  2685. 889 2.5818 4.0497

[




Mg

2
,‘ Franck-Condon factors — RKR potentials (72.8):
%; Alst Cxlgt
u g
E: v, v 0 1 2 3 4 « 5 6 7 8
0 0.0000 0.0000 0.0001 0.0003 0.0006 0.0010 0.0014 0.0019 0.0022
E: 1 0.0001 0.0004 0.0012 0.0027 0.0047 0.0070 0.0092 0.0110 0.0121
é 2 0.0004 0.0020 0.0053 0.0102 0.0159 0.0211 0.0249 0.0266 0.0264
i 3 0.0016 0.0065 0.0148 0.0245 0.0326 0.0370 0.0371 0.0337 0.0283
E’ 4 0.0044 0.0157 0.0301 0.0412 0.0448 .0.0406 0.0316 0.0216 0.0130 [
4 5 0.0103 0.0302 0.0471 0.0508 0.0416 0.0264 0.0126 0.0039 0.0004 1
; 6 0.0204 0.0480 0.0578 0.0452 0.0235 0.0067 0.0002 0.0014 0.0055 |
7 0.0350 0.0636 0.0550 0.0259 0.0045 0.0004 0.0067 0.0138 0.0169 !
s 8 0.0530 0.0707 0.0381 0.0061 $.0011 0.0121 0.0210 0.0212 0.0156
] 9 0.0722 7%.0653 0.0160 0.0004 0.0147 0.0261 0.0228 0.0124 0.0035
i 0 0.0895 0.0485 €.0015 (€.0120 0.0297 0.0248 0.0099 0.0009 0.0008

—
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Mg

(31.

(31.

(55.

(64.

(70.

(79.

(70.

(72.

(72.

(73.

(73.

1)

2)

4)

5)

o)

7)

8)

9)

10)

11)
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Spectroscopic Constants

Dissociation energy = 0.22 £ 0.17 eV, 5 kcal/mole, 1750 cm

-1 (68.2).
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Methods of Production and Experimentzl Technique

Absorption (in the vacuum ultraviolet).

Emission from discharge into air, pure N,, or N
cathode discharge, high voltage arc, afterglow, aurora, laser emission,
electron beam emission.

BAND SYSTEMS

in rare gases, hollow

System Transition Sources | Wavelength Limits | Degrading Ch;:ar:it:ri;tic Remarks | Bibliography
EE 1 Aet ozt lLomgas: 5060-2100 R 2760. 8(0, 6) (71.105,
e u 8 lcence 68.80, 68.75,
5a 65.57, 62.40,
' 61.38, 59.31,
34.6, 34.5,
32.3)
i’ 3 1wt
E I B Il _«X'IZ |Absorption 1690-1630 R 1635(0, 0) (62.42)
5 4 1638(1, 0)
o
E ]
o 3 104 )
e m wis - X Eg Absorption 4400-2400 (71.101)
g3
0
&
oo
s v [B3c . x'E! |absorption 2240-1120 R (65.51, 64.46
...g_i u g
abily
o
]
N-1
sl P

IMdIoN

Y]

Bl B il - o
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2
BAND SYSTEMS
System Transition Sources Wavelength Limits | Degrading Ch;:a;;:ri;tic Remarks | Bibliography
0 lg- It (66.62, 65,54
;—:p v a' Eu =X Eg IAbsorption: 2000-1080 R b4 46, 60.35.
E.s; N, +Ar 59.32, 59.30)
oy
%E—
BN
E.
[1]
a
e 1 15t
.8‘5 \2! a'll_=XZI' |Absorption 2600-1090 R 2125, 0(5, 14) {66.63, 65.59,
2 g € land 2041, 2(5, 13) 65.55, 54,46,
E";‘ discharge 56.25)
4
o ]
]
o
1
& 1 gt
gl vu wia -X Eg Absorr ion 1400-1140 R (64.46)
»-1
g 3 | g .
B| vt | c’m, - X Iy |Aasorption 1130-1070 R 5 heads |{65.53, 64.46)
§
x | B3t - x5t |Energy 1oss ~ 1050 1043. 9(0, 0) (73.166)
L g spectra
System| Transition Sources | Wavelength Limits | Degrading Ch;::‘:;:'i;ﬁc Remarks | Bibliography
’
egl x |arlzt-x'ct [absorption ~ 1010 1011. 5(0, 0) (73.166,
&d g g 67.67)
2
. ]
L3
]
x1 | b'n_=x'ct |absorption 995-855 R 979. 5(2, 0) (73.166,
3 € bna 69.83, 69.82,
Eischarge 69.81, 64.47)
xit | PN« x'Z* [Energy loss 980-930 972. 2(0, 0) (73.166)
o g spectra
x| 63 - x'TY [Energy loss 970-940 967. 7(0, 0) (73.166)
{ v g spectra
x1v { Dt - X!zt IEnergy loss ~ 960 965. 4(0, 0) (73.166)
u g spectra
xv | b1zt = x!'z* [absorption 965-830 R (69.83, 69.82,
u 8 lana 69.81, 64.47)
§ ldischarye
| xvi | ¢!n = x'Z* |absorption 960-865 R (69.83, 69.82,
by € land 69,81, 64.47)
[discharge
xvit | 'zt = x'zt [absorption 960-840 R (69.83, 69.82,
u € land 69.81, 64.47)
discharge
N-2
IOTRLIUT A8 2R LS P!
i ook Liiigide gt )
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BAND SYSTEMS
System Transition Sources | Wavele agth Limits | Degrading ChaB:allc:it:'rI;ttc Remarks | Bibliography
1o . 1yt i s (69.83, 69.82
T =XZI Absorption 950-880 R .83, 69.82,
xvi jo'll, PR s £9.81, 64.47)
discharge
xix lelm «x'T? |rne.gy loss ~ 860 865. 1(0, 0) 69.90)
u € | ipectra
xx |e'Zt e x'Et )Energy loss ~ 360 863. 8(0, 0) 69.90)
. € (spectra
o 3 3pt . . _
G i XXI BNl -A"L Positive Infrared - 4700 v 10510, 1(0, 0) (61.38, 59.33)
¥ g ¥ |column 8912.4(1,0)
:z Lo d
<
[
gi’:‘ xxn |E3S! - A3LY |Lumines- 2740-2130 v 2471.4°0,4) |Bards not|(45.16, 35.9)
5 a g Y |cence 2391.: (0, 3) |{recolved
ge
-]
1
@2 xxm |w3s =80 [Discharge 69000-7000 Bands not[(71.101, z
R0 E g resolved [68.73) o
: :
& 3
[
9 3p- _ o3 2
&4 xx1v |B’Z; - BN [Lumines- 8920-6060 R Complex |(64.45, 60.36, [~
o € |cence from structure [60.34, 58,29)
discharge
System Transition Sources | Wavelength Limits | Degrading Ch,_‘r."c:(eri'nc Remarks | Bibliography 1
I8 xxv |c’n -B’n  [Positive 5450-2680 v 3371. 3(0, 0) (65.56, 6::.49,
29 = € Jcolumn 3576. 9(0, 1) 60.37, 59.33) ;
2k i
o i
| L
Eg xxvi |c?n -8 [Lumines- 5060-2860 R 4728.0(0, 11) \/64.45, 63.44,
be € [cence 11,38)
g 3
: | |
ol 3.t _ 53 . . 5 1
g¢|xxvu | D’z + BN |Lumines- 2910-2250 v 2449, 0(0, 2} {5 heads |(40.11)
A u B |cence from
E discharge
o
xxvir | B3zt - 831 |Electron 3180-2740 v 2740(0, 0) (69.88;
g g impact
{ g 1 lya-
55 XXIX [a'l_ =a'"L ] lLaser 82000-33000 {65.58)
l o g Y {emission z
L
ok B
Al =
g a
2 £
L]
g Ig- o lg- | ]
gm| XXX |x Eg -a Eu Discharge 2850-2030 v 2411, 7(1, 4) (56.26) ™
L
<
[+ ]
1
N-32

e 4,

.u g A,
piehile SRRV RS o
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BAND SYSTEMS

Characteristic

System Transition Sources Wavelength Limits | Degrading Bands, A Remarks | Bibliography
! =
E:' XXXI1 yll'lg —a' lEu Discharge 2470-2070 v 2225.9(0, 1) (57.28)
ES
5 § xxxu (w's ~a'l_ |Laser 36500 (66.64)
! ;’,’ € lemission
L
b
<]
o
5§ 1
< [xxxm [ b'n ~a'm_ [Dischacge 3420-2740 R (69.82, 69.81,
E & 8 57.27)
8 ]
]
i
og xxxiv | b1zt 2 aln |Discharge 2500 R (69.82, 69.81,
§ & ¥ J 57.27)
85
ap 1 1 :
CHXXXV | el -a'll Discharge 3010-2220 R,V (69.82, 69.81,
s u g 57.27)
By
i
O 1 1
a2 lxxxvi| ¢ 2: ~a N [Discharge 3660-2280 R,V (69.82, 69.81,
E g g 57.27)
85
System Transition Sources Wavelength Limits | Degrading Ch;l::;:'n;nc Remarks | Bibliography
IO it 1 .
o |XXXVII| ¢'7? ~a'll Discharge 2550-2350 (69.82, 69.81,
L] ‘E' u g 57.27)
g6
B
=0 1 1 .
R ExxXvIy b'll ~a'll Discharge 2860-2720 R (69.82, 69.81,
g8 57.27)
-
%3 1 ,
'E‘S XXXIX | vy l'lg WA, Discharge 2860-2260 v 2536. 6(0, 2) (57.28)
5 A
XL zlAg ~wla | Discharge 2480-2360 v (57.27)
xu1 | 2zt - c3n | Electron 12850 v 12843. 6(0, 0) | One band | (69.88)
g impact observed
[9]]
83 XLII ? Discharge 6340-5040 \' 5815(0, 1) Bands not] (54.23, 53.22
og re-olved |44.15)
]
B
" XLII ? Discharge 8550-7000 v 8057(0, 0) (53.22, 51.18)
i
o
a

e B SR

2N a[nd[oN

<o

oo




2
BAND SYSTEMS
L System Transition Sources | Wavelength Limits | Degrading ChaB:an;t:ri:tic Remarks | Bibliography
wsg| xuv | x?ct - xiz? i
o Z v g -X g Absorption < 960 Rydberg [(69.82, 69.81
] ¥ series  |67.66, 62.39,
£ (Nz) 53.21, 53.20,
o 43.14, 42.13)
og 2 4 gt i
ah| xLv | Xz ~-X'Z Absorption Rydberg [(69.82, 69.8},
i B E series 67.66)
58 (N3)
95 2
g[ xpvi | a%m - x'Z* | Absorption <960 Rydberg |(62.39, 53.21,
] g series  |53.20)
5 (N3)
< 2
Z| xuvu | 8%} - x'z* | Absorption < 960 Rydberg |(62.39, 43.14,
s 3 & series  |42.13, 38.10,
& (v3) 34.9,30.0) | -
)
2t It ] 2
XLvii| € Eu— X'Z" | Absorption 570-470 Rydberg [(66.60, 52.19) 2
+ & serien Iy
(Nz) | 2
N ;
XLIX Continuum Absorption 1000-610 (73.151) l

.,
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XIE; (Vegard-Kaplan) System

Ry, . T | T

N WO <

Band heads, A (61.38, 50.17):

5

2603,
2509.
2424,
2346.
2274.
2207,

VNO Oy oo

B3ﬂg - XIE;r (Wilkinson) System

Band heads: (v',v')

(0,0)
1685

(1,0

6

2760.
2655.
2560,
2472,

2319.

)

1638

Au = XIE; (Saum-Benesch) System

<—

OCOVWX~NOCOUIRWNmmO

[

Band heads, A (70.101, 70.94):

1905.1
1852.9
1804.3
1758.8
1716.3
1676.4
1639.0
1603.8
1570.6
1539.4
1509.9

N-6

4

1990.
1933,
1880.
1831.
1785.
1742.
1701.
1663.
1628.
1594,
.8

1562

VO JOOO i hwiv

PR — L TR TS N

U1 = 01 00

00 W 00 k= s =y

2082.0
2019.9
1962.2
1908.5
1858.6
1811.9
1768.3
1727.4
1689.0
1652.9
1618.9

9

3351.5
3197.5

2722.5

8

2406.4
2323.8
2247.7
2177.6
2112.8
2052.7
1996.9
1944.9
1896.3
1851.0
1808.5




T

Iv. B'3E‘ - xzt (Ogawa -Tanaka -Wilkinson) System
u g ‘8

Band heads, A (66.61, 60.35, 59.30):

v, v! 0 1 2 3 4 5 6 7

0 1518.1 1695.6 1762.6 1834.2 1993.0

1 1484.4 1593.9 1653.8 1717.5 1935.4

2 1452.8 1808.6 1881.9

3 1422.9

4 1394.7

5 1368.1

6 1342.8

7 1318.9

8 1296.2

9 1274.7
10 1254. 2
V. a' 12; 2 XIE; (Ogawa-Tanaka-Wilkinson-Mulliken) System

Band heads in absorption, A (Intensity) (66.61):
(v', v'") (0, 0) (1, 0) (2,0) (3,0) (4,0) (5,0)
A 1477. 1 1446.5 1414.7 1387.6 1360.5 1335.0

(Intensity) (2) (4) (8) (16) (22) (30)

(v', v'") (7,0) (8, 0) (9, 0) (10, 0) (11, 0) (12, 0)

A 1287.7 1265.8 1245.0 1225.3 1206.4 1188.5

(Intensity) (52) (60) (48) (42) (33) (34)

(v', v'") (14,0)  (15,0) (16,0)  (17,0) (18,0}  (19,0)
X 1155.0 1139.3 1124.6 1110.0 1096.3 1083.2
(Intensity) (24) (20) (16) (10) (6) (4)

Band heads in emission, A (Intensity) (60.33, 59.33):

8

2081.2
2018.6

(6, 0)
1310.7
(30)

(13, 0)
1171.3
(28)

(v', v'") (0, 8) (0, 7) (0, 6) (0, 5) (0, 4) (0, 3)
A 2004, 2 1922. 2 1845. 6 1774. 0 1707.0 1643. 8
(Intensity) (1) (2) (3) (4) (4) (3)
N-7




2
i 1 1w+ “:
' VL a'll =X X (Lyman-Birg.:-Hopfield) System
: g : (Ly g y
| Band heads in emission, A (66.61):
v, V" 9 10 11 12 13 14 15 16 17
0
1 1972.6
2 1988.9 2073.0
3 2006.0 2089.7 2181.1 2278.3
4 1944.,3 2023.5 2108.1 2198.7 2296.1
5 1961.8 2041.2 2125.9 2216.6 2314.0 2418.4
6 1979.5 2059.0 2144.0 2234.8 2332.2
7 2253.4
1 lt+
VII. wa -X Eg (Tanaka) System
Band heads, A (Intensity) (64.46):
(v', v'") (0, 0) (1, 0) (2, 0) (3,0) (4, 0) (5, 0)
A 1393.9 1364. 7 1337.1 1311.0 1286. 3 1262.9
(Intensity) (1) (2) (3) (3) (4)
(v', v") (6, 0) (7,0) (8,0) (9,0) (10, 0) (11, 0) (3
A 1240. 6 1219. 4 1199. 3 1180. 3 1162. 1 1144. 7
(Intensity) (5) (7) (6) (6) (5) (4)

VIIL C3Hu - XIE;(Tanaka) System ‘

Band heads, A (Intensity) (66.61):

(v', v'") (0, 0) (1, 0) (2,0)
A 1124.2 1099.6 1076. 3 i
(Intensity)  (45) (60) (30) ;j-
| |
}
IX. ezt - xlzt System
g g

Represents a part of a Rydberg series corresponding to a N; XZE;
core.

Band heads, A (74.188, 73.166):

(v', v'") (0.0) (1, 0) (2,0)
A 1043.9 1020.7 998.9

<2 Bl
k.u-.“_w.wum.u...,-.u..aj:.._.dmtm o - kb [ L e b b ek i L e e o



X1

XII.

a”IZ?;P XIE; (Dressler-Lutz) System

Represents part of a Rydberg series corresponding to a N; XZE;
core.

Band heads, A (67.67):

{v', v'") (0,0) (1, 0)
A 1011.5 990.9

1o | Jle*t
b Hu =X Ej System

Band heads, X (73.166, 69.83, 69.82, 69.81):

(vl’ vll) A (V',V”) )\

(0, 0) 991.9 (8, 0) 935, 1
(1, 0) 985. 6 (9,0) 929.0
(2, 0) 978.9 (10, 0) 922.7
(3,0) 972.1 (11, 0) 916. 4
(4, 0) 965. 7 (12, 0) 910. 5
(5,0) 955. 1 (13,0) 904.7
(6,0) 949. 2 (14, 0) 899.2
(7, 0) 942. 4 (15, 0) 895.9

Fn ~xlz?t System
C £

Represents a part of a Rydberg series corresponding to a N; AZI'Iu
core.

Band heads, A (73.166):

(v', v'") (0, 0) (1, 0) (2,0)
A 972.2 955.0 938.4

N-9




xm.  GoM_~x'Zt system
L. B

] Represents part of a Rydberg series corresponding to a N; XZE;

core.

Band heads, A (73.166): (v', v") (0, 0) (1, 0)
A 967. 7 949. 2

3t L lnt
XIV. D Z:u X ELSystem

! Represents part of a Rydterg series corresponding to a N; XZE;
core.

Band head, A (73.166): (v',v")  (0,0)
A 965. 4

hahitades © LoLRGEn Bl b e

XV. plstexlzt System
u g

Band l eads, X (69.83, 69.82, 69.81, 64.47):

(v', v') A (v', v'") A
(0, 0) 964. 6 (8,0) -
(1, 0) 957. 7 (9,0) 907.5
(2,0) 951.0 (10, 0) 901. 4
(3,0) 944. 6 (11, 0) 896. 2
(4, 0) 937.9 (12, 0) 891.0
(5,0) 931.9 (13,0) 885. 7
(6,0) 926. 1 (14, 0) 880. 7
(7,0) 917.8 (15, 0) 875.9
1 1t
XVI. cIll =X"Z System
L g
c 5 represents the first member of a Rydberg series corresponding
+ 2¢t
toa N, X Eg core.

} Band heads, A (69.83, 69.82, 69.81, 64.47): (v',v') A
‘ (0,0) 960.3
(1,0) 920.0

B e . ey




E
4
%

|

XVIIL

XVIIIL

XIX.

XX.

&' 12: 2 XIE;. System

c4' represents the first member of a Rydberg series corresponding

to a N; X22+ core.
g

Band heads, X (69.83, 69.82, 69.81, 64.47):

(v', v') N (V',V") by
(0, 0) 958. 6 (4,0) 886. 8
(1,0) 940. 1 (5, 0) 870. 8
(2,0) 921. 2 (6, 0) 856. 0
(3, 0) 903. 7 (7,0) 841.9

ol =x!st System
u g

Represents the first member of the Worley Rydberg series corres-
+ 2
A"Il  core.

2 u

Band heads, X (69.83, 69.82, 69.81, 64.47): (v', v'") A
(0, 0) 946. 1
(1, 0) 928.9
(2, 0) 912. 6
(3,0) 897.2
(4, 0) 882.5

ponding to a N

ell'l - x1zt System
u g

e, represents a member of the Worley-Jenkins Rydberg series
t+ 2wt
X“Z " core.
2 g
Band heads, A (69.90):

corresponding to a N

(v',v'") (0,00 (L,0) (2,0)
A 865.1 849.9 834.2

e' IE: - X lE; System

e4' repres :nts a member of the Worley-Jenkins Rydberg series

corresponding to a N, XZE; core.

Band head, A (69.90): (v',v'Yy (0,0)
A 863. 8

N-11
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2
3 3wt : ‘e
XXI. B ng -~ A Eu (First Positive) System
Band heads, A (Intensity) (50.17):
S~ 0 1 2 3 4 5 6
0 10510.0(10)
| 8912.4(10)
2 7753.2(6) 8722.3(8) 9942.0(2)
3 6875.0(2) 7626.2(7) 8541.8(6) 9682.1(3)
4 6186.8(3) 6788.6(6) 7503.9(7) 8369.2(2) 9436.4(3)
5 5632.7(1) 6127.4(3) 6704.8(8) 7386.6(5) 8204.8(3) 9203.9(2)
6 5592.9(1) 6069.7(7) 6623.6(9) 7273.3(3) 8047.4(2)
7 5553.7(1) 6013.6(7) 6544.8(10) 7164.8(2) 7896.4(2)
8 5515.6(2) 5959.0(8) 6468.5(10) 7059.0(2)
9 5478.5(2) 5906.0(8) ©394.7(9)
10 5442.3(3) 5854.4(8)
11 5053.6 5407.1(3)
12 5030.8
XXIL E3E; - A3E: (Herman-Kaplan) System
Band heads, A (74.188, 45.16, 35.9):
v', v! 0 1 2 3 4 5 6 7
0 2242.3 2315.3 2291.6 2471.4 2554.9 2642.1 2733.2
1 2137.6 2203.8 2272.9 2419.8 2497.8
XXIIL W3Au 2 B3ng (Wu-Benesch' System
Band heads, A (n.p. 218, 71.101, 70.92, 68.73):
v', v" 0 1 2 3 4 5 5
0 629373.3 -65875.5 -31578.9 -20889.5 -~15675.8 ~12589.4 -10549.8
1 61962.2 586939.5 -58422.4 -30011.2 -20307.6 -15412.6 -12462.8
2 32833.3 73057.5 -357305.2 -52623.6 -28633.1 -19777.0 -15169.8
3 22450.3 36005.1 88595.4 -203381.4 -47987.9 -27413.9 -19292.1
4 17124.2 24002.4 39775.2 111892.7 -143172.7 -44201.2 -26329.2
5 13885.3 18099.6 25797.6 44328.0 150660.7 -111083.6 -41053.2
6 11708.4 14568.8 19174.3 27817.1 49931,5 2278865.3 -91169.0
7 10145.4 12225.3 15311.3 20363.6 30133.7 56992.5 456755.3
8 8969.2 10557.0 12781.6 16120.4 21686.6 32816.8 66157.9
9 8052.4 9309.4 10997.3 13382.0 17005.2 23166.3 35959.1
10 7318.0 8341.7 9671.8 11469.3 14v 5.7 17976.5 24831.6
N-12
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XXIV. B'’L - 1331'1g ("Y" Bands) System.
Band heads, A (Intensity) (50.17):
v, v 0 1 2 3 4
4 8058(2)
5 7243(2) 8262(5)
6 6587(1) 7420(6) 8473(8)
7 6062(1) 6744(6) 7602(10) 8691(10)
8 6203(3) 6905(10) 7791(10)  4917(2)
xXV. ¢3M - B3N (Second Positive) System
u B
Band heads, A (Inteusity) (50.17):
v, v" 0 1 2 3 4 5
0 3371, 3(10) 3576.9(10) 3804.9(10) 4059.4(8) 4343.6(4) 4667.3(0)
1 3159.3(9) 3338.9(2) 3536.7(8) 3755.4(10) 3998. 4(9) 4269. 7(5)
2 2976, 8(6) 3136.0(8) 3309 (2) 3500.5(4) 3710.5(8) 3943.0(8)
3 2819.8(1) 2962.0(6) 3116.7(6) 3285. 3(3) 3469 (0) 3671.9(6)
4 2687 2814, 3(1) 2953.2(6) 3104.0(3) 3268.1(4) 3446 (0)
XXVI. C'3Hu ~ B31'Ig (Goldstein-Kaplan) System
Band heads, A (50.17):
v, v" 2 3 4 5 6 7 8 9 10
0 2863.. 3005.4 3159.2 3326.1 3504.0 3707.1 3925.4 4166.C 4432.2
1 3025.8 3178.4
xXVIL D32’ - B3N (Fourth Positive) System
u g
Band heads, A (Intensity) (50.17):
(v', v") (0, 6) (0, 5) (0, 4) (0. 3) (0, 2) (0, 1) (0, 0)
A 2903.9 2777.9 2660.5 2550.7 2448. 0 2351.4 2260, 8
(Intensity) (1) (2) (5) (8) (10) (6) (2)
N-13
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(0, 0} (1, 0) (2, 1)

82439.2 34739.4 33214.5

B 6

2525.6(2) 2619.3(4)

2
xxviL EZT B3N system
_B B
Band heads, A (69.88):
(v, v (0,00 (0,1) (0,2) (0,3)
A 2740 2880 3020 3180
XXIX. a.ll'lg -a' 12; (MacFarlane Infrared) System
Band heads, X (65.58): (v'y v')
XXX. %15 21T (Fifth Positive) System
_B_ u
3and heads, A (Intensity) (50.17):
v', v 0 1 2 3 4
0 2198.9(4) 2274.3(6) 2353.6(4)
1 2112.1(5) 2181.5(4)
2 205:.6(5) 2097.9(2) 2165.2(5) 2235.9(3)

1 lghs
XXXI. yIl =a Eu (First Kaplan) System

1

Band heads, A (Intensity)
, v 0 1
2153.6(4) 2225.9(5)
2077.3

(590.17):
2

3

2301.9(4) 2381.7(3)

2288.6(1)

XXXIIL wlA -oall'l {(MacFarlane Infrared) System
u _g

Band head, A (66.64):

N

T S e g R g

(V', V")
A

N-14

(0, 0)
36399.5

2331.3:2) 2411.8(7) 2496.7(3) 2586.6(7)
2387.9  2469.9(4)

4

2466.0(2)
2366.4(2)




XXXIIIL. bll'lu - alng (Gaydon~-Herman) System

Band heads, A (69.82, ¢9.81, 57.27):

;
:

v, v" 0 1 2 3 4

e
(SN -

3075.1 3241.3

2795.4 2932.0 3079.9 3240.8 3416.5
2746.2 2877.9 3020.3 3175.0

o~ ;o

XXXIV. b' 12;: all'lg (Gaydon-Herman) System

Band head, X (69.82, 69.81, 57.27): (v',v") (0, 7)
A 2498. 6

XXXV. clﬂu - alﬂg (Gaydon-He»man) System

cy and ¢4 are the two first members of a ¢ l'l Rydberg series
, X°5.
2

Bard heads, A (69.82, 69.81, 57.27):

that converges at N.

c31Hu - aln
v, v 0 ] 2 3 4
0 2839.4 2980.1
1
2 2516.0 2626. 2 2744, 3 2871.1 3008. 1
o 111 - aln .
4 u _B :
v, v! 0 1 2 3 4 5 6 _
% 0 2224. 4 2308. 6 2397.8 2492. 4 2592. 8 2699.9 i
i
i
! [
|
|
N-15

v : f E 4 =g aigh et L - 3
E,‘ e -*..,r_.,..z.‘_ﬁ..\._..._...,_v_,ﬁmﬁ u.;...« Wﬂ »,...(._ &



B LB i e W v JTo T S

2
et 1
XXXVI. ¢ Eu ~a l'lg (Gaydon-Herman) System
c4' is the first member of a c' 12: Rydberg series that converges
at N X257,
g
Band heads, A (69.82, 69.81, 57.27):
v, v" 0 1 2 3 4 5
0 2827.1 2967.0 3118.6 3283.3 3463.3 3661.1
1 2671.7 2796.0
2 2524.9 2753. 8
3 2397.1 2496.8 2603.3
4 2281.5 2371.6 2467.7 2569.6 2678.5 2795.6
1 - 1 1 r~
XXXVIL d'("Z, or "4 ?)~a 1 (Gaydon-Herman) 3ystem
Band heads, A (69.82, 69.81, 57.27):
v', v 0 1 2
0 2358.8 2455.1 2558
XXXVIIL oll'lu - all'lg (Gaydon-Herman) System
o is the first member of the Worley Rydberg series that converges
at N;: AN .
u
Band heads, A (69.82, 69.81, 57.27):  {v',v") (0, 0* (0, 1)
A 2723.6 2853. 3
XXXIX ylng - wlAu (Seconu Kaplan) System
Band heads, X (Intensity) (50.17):
v, v" 0 1 2 3 4 5 6
a 2354.5(4) 2536.6(5) 2636.2(5) 2741.9(3) 2854.9
1 2263.4(4) 2431.0 2522.3(3) 2619.3(5) 2722.0(3) 23317

N-16
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XL.

XLI.

XLIIL

XLIV.

e il et el e i W R TREGTEL. GTT g wp wae-_

2
zlA - iA Syst
g "W 4, Sys em
Band heads, X (57.27): (v', v'") (n, 2) (n+3, 4) forn=27?
A 2477. 3 2368.8
g3zt L¢3 System
g u
Band head, A (69.88): (v', v'") (0, 0)
Py 12843. 6
Gaydon Green System
Band heads, A (54.23, 53.22, 44.15):
0 3 2 3 4 5
5574.4(9) 581%.1,10) 6068.6(8) 6336.3(5)
5308.6(8) 5527.1(2)  5755.1(3) 5994.5(6) 6246.3(5)
5073.4(4) 5272.0(5) 5479.6(6) 5924 (1) 6160.5(3)

5047.0(2) 5435,0(3) 5640 (1)

Herman Infrared System

Band heads, A (53.22, 51.18):

v, v 0 1 2

0 8057. 6(10) 8549 (2)

1 7521. 0(0) 8397 (1)
2 7061. 7(6) 7435. 0(5) 7828. 5(8)
3 7001, 2(4)

XZE;<N;) - XIE; (Worley-Jenkins) System

Represents a lnu Rydberg series, the first state of which is clﬂu
(69.82, 69.81, 67.66, 62.39)

-2
v = 125665.8 - R[m + 0.3450 - (0.1000/m) - (0.100/m2)]

wherem =2,3, ... 26

s Ve - s
G e s e i

|
1
J
J
|
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XLV.

XLVIL

XLVIIL

XZE;<N;) - XIE; (Carroll - Yoshino) System

Represents a 12: Rydberg series, the first member of which is
+
c''T. (69.82, 69.81, 67.66)

2 3 4 5 6 7
958. 559 (863. 6) 833, 746 820. 592 (813. 2) 808. 672
2.2675 4.3776 5.3713 7. 394
200 () oo lgt

A Hu (N2> X Eg (Worley) System

Represents a ll'lu Rydberg series, the first of which is oll'lu (62.39,
53.21, 53.20)

-2
v = 136607 - R[m - 0.0441 - (0.018/m2)J wherem =2,3, <+« 6

2ot ) Lt o
Bz} (N2> - X'E} (Hoptield) System

Represents a Rydberg series (62.39, 43.14, 42.13, 38.10, 24.8, 30.1)

» = 151240 - R(m - 0.092) % where m = 3,4, -+ 7

J.
C22+(N+) - x!2* system
u\ 2 g

Represents a Rydberg series

Band heads, A (66.60, 52.19):

n¥* = 3,040 (v', v'") A (v', v'") A
(0,0)  560.48 (7,00  520.46
(1,0)  554.10 (8,0)  515.61
(2.0)  548.00 (9,0)  510.93
(3,0)  542.11 (10,0)  506.35
(4,0)  536.41 (11,0)  502.02
(5,0)  530.86 (12,0)  497.77
(6,0) 525,54 (13,0) 493,71
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XLIX.

n* = 4,059 (v',v'") A
(3,0) 527. 33
(4, 0) 521. 89
(5, 0) 516. 71
(6, 0)
(7, 0) 506, 71
(8,0) 502.02

n¥* = 5,05 (v', v'") A
(8,7) 496. 15

Continuum

There are two weak continua between 825 and 1000 A with maximums
of approximately 5 cm-1 at 970 & and 15 cm-1 at 910 A. At approxi-
mately 850 A a dissociation continuum increases gradually to a maxi-
mum of ~ 120 cm™! at 8058, This is followed by a secondary peak
with a maximum value of 75 cm-1 occurring at 775 A. The continuum
then decreases to 0 at ~ 750 A. The most prominent dissociation con~
tinuum starts at approximately 730 A and decreases to 90 crn-1 at

660 A. Below 660 A there is another continuum with a broad maximum

at 610 A, this continuurn overlapping the previous one. (73.151)
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Perturbations and General Information

The D3E: state is predissociated by the shallow C'3nu state (74.188).

The bll'lu state is perturbed by the clnu state

(73.166)

J

The b' Zu state is perturbed by the c'lzz state

The oll'lu level is predissociated possibly by the C'?’I'Iu state (73.166).

5t

The B3Hg (v!' ~12) and a lng (v' ~ 6) levels are predissociated by the ~Z

level (68.80).

The higher levels of the C3ﬂu and C'?’l'[11 states are predissociated by the

~r

3Hu continuum (6¢. 52).

Perturbaticns and predissociation have been observed in the y state (57.28).

Lifetimes:
A’s*  y1=0  7T=1.36140.27 sec for L= 0 substate levels (69.L2,69.L3)
T =2.70 + 0.54 sec for Z =1, -1 substate levels
B3H vi=0 T =10 + 2 usec (n.p. 217)
8 v1-2 T =17.0+0.4usec (66.L1)
vi=3 T =6.8+10.3 usec
vi=4 T =6.710.7 usec
v =5 T =6.7+1.0 usec
vi=6 T =7.0+0.7 usec
vt =7 T =5.4+0.8 usec
v =8 T =5.4+0.8 usec
vt=9 T =5.4+0.5 usec
W3Au vi=0 T = 1.668 msec (73.167)
vi=1 T = 2.000 msec
a'l vl =0 T =0.17 msec (65.52)
C’M,  v'=0 T =40.4140.5nsec (73.177)
vi=1 T =40.6 + 0.5 nsec |
D’5!  v'=0 T =14.1nsec (73.182)
N-23 |




Oscillator Strengths:

3¢t o vlyt _ -3
A’D =X zg fo’o_leo (66.11)
het -6
! . =
all, = VT fo,o 1.3 x 10 (67.68)
" -6
fl,O =3,0x10
N -6
fz’o =4.1x10
3 1+ _ -6
c'm ng f0’0-2.2x10
_ -6
fl’o =1.1x 10
_ =
2,0 " 5.6 x10
1 1ot _ -8
wAu XEg f3,0—(3.5+0.18p)x10
f4 0= (6.1 +0.21p) x 10-8 for pressure p in psi
_ -8
fs.o—(4.0+0.26p;x10 ) )
Franck-Condon factors for the C3Hu - B3Hg (Second Positive) system (65.52):
v',v! 0 1 2 3 4
0 4.55-1 3.88-1 1.34-1 2.16-2 1.16-3
1 3.31-1 2,29-2 3.35-1 2.52-1 5.66-2
2 1.45-1 2.12-1 2.30-2 2.04-1 3.26-1
3 4,94-2 2,02-1 6.91-2 R.81-2 1.13-1
4 1.45-2 1.09-1 1.69-1 6.56-3 1.16-1
5 3.87-3 4,43-2 1.41-1 1.02-1 2.45-3
6 9.68-4 1.52-2 7.72-2 1.37-1 4.70-2
7 2.31-4 4.68-3 3.32-2 9.93-2 1.09-1
| 8 5.36-5 1.33-3 1,23-2 5.26-2 1.04-1
{ 9 1.21-5 3.57-4 4.12-3 2.31-2 6.67-2
0 2.61-6 9.15-5 1,27-3 8.95-3 3.40-2

SN
—

Franck-Condon factors followed by a factor of ten

N-24
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I3 (First Positive) system (65.52):
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(Vegard-Kaplan) system (65.52):
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* (Lyman-Birge-Hopfield) system
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Franck-Condon factors for the

CNVXF IOk WN~O

et

, v! 0

.59-1
.36-1
.03-2
.33-2
. 12-3
.28-5
. 12-6
LT7-7
. 83-9
.44-10
.68-8

DO ONON = =D W W

9

3
8
3
1
4.
5
5
4
5
1

C3Hu - XIE; (Tanaka) system (65.52):

1

.03-1
.73-2
.64-1
.95-1
47-2
.84-3
. 13-4
<205
.17-6
.48-7
.72-8

2

.01-1
.71-1
. 82-3
.44-1
.67-1
.52-2
. 80-2
.27-3
. 79-4
.21-5
.41-6

BBR NN = ONN =N -

3

.76-2
. 82-1
.30-1
.11-2
.92-2
.80-1
.58-1
. 32-2
.06-%
.39-3
.59-4

DN = 00 D = DN ~] =N
U1V 00 Y VN0 — IV — =~

4

. 16-3
. 88-2
. 82-1
.42-2
.48-1
.47-3
all9=1
. 13-1
.76-2
.40-2 -
.66-3

Frainck-Condon factors followed by factor of ten

3

Franck-Condon factors for the W Au

V', v 0

.1713-2
.8568-2
.2295-1
.4383-1
.6680-1
.8696-1
.1003-0
.1050-0
.1021-0
.9325-1
.8129-1

COVONOUMhWN—=O

et

1

.1310-1
.4711-1
.8741-1
.1099-0
.1025-0
.7264-1
.3743-1
.1106-1
.3046-3
.3737-2
.1581-1

2

.4721-1
.1107-0

3

.1204-0 .572

.7206-1
.1818-1
.7807-4
.1649-1
.4202-1
.5511-1
.4992-1

.3329-1 .162

Franclh-Condon iactors followed by a factor of ten

.1065-6
.1384-0

.1040-2
.2143-1
.5735-1
.5698-1
.2820-1
.4007-2
.1816-2

2-1

- XIE; system (70.94):

4

5

.1691-0 .2005-0
.8733-1 .1401-1

7-1 .1253-3 .4533-1

.4385-1 .7576-1
.6970-1 .1385-1
.3075-1 .7809-2
.5108-3 .4486-1
.1368-1 .4519-1
.3909-1 .1477-1
.4350-1 .1630-4
.2609-1 ,1275-1

r-Centroids for the B':{E; - XIE; system (66.65a).

v', v 0

0 1. 182
1 1. 171
2 1. 161
3 i. 151

1

1. 199
1. 188
1. 177
1. 167

2

1.216
1. 205
1. 194
1. 183

3 4
1.234 1.252
1.222 1.240
1.211 1,228
1,200 1,217
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5 6
1.271 1,290
1.258 1.277
1.246 1.264
1.234 1.252

6

.1845-0
9521 =2
.9516-1
.1548-1
.1912-1
.5891-1
.2615-1
.2614-4
.2141-1
.4062-1
.2831-1

7

1. 310
1.296
1.283
1.270

7

.1354-0
.7826-1
.5355-1
.1425-1
.6786-1
.1536-1
.8806-2
.4465-1
.3225-1
.2814-2
.6968-2

. 330
. 316
. 302
; 289
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Lasing from the First Positive system has been observed (n.p. 217, 67.68a,
63.43a).

Lasing from the Second Positive system has been observed (n.p. 217, 74.206,
74.204, 74.199, 74.197, 74.195, 74.193, 74.191, 74.190, 74.189, 73.168,
73.165, 73.163, 68.74a. 07.68a, 66.64a, 64.47a).

Lasing from the Lyman-Birge-Hopfield system has been observed (73. 168).

The two MacFarlane infrared systems have only been seen in lasing (n.p. 217

66.65, 66.63a, 65.58).
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Absorption.

Emission from a discharge in Na2 vapor, heat pipe.

Fluorescence.
BAND SYSTEMS
System Transition Sources Wavelength Limits | Degrading Chaéz::‘cdt:ﬂ;tic Remarks | Bibliography
1ot L1t ,
I AL =X I |Absorption, 8000-6000 R (70.44, 33.20,
€ [discharge, 29.13)
fluores- ]
cence
ot Bln = x't* |Absorption, 5040-4560 R (69.41, 32.17,
u g discharge, 28.10)
fluores-
cence
m  {c'n_ = x'tt |absorption, 3600-3200 R 3338. 8(5, 0) (50.34, 49.33)
¥ € ldiacharge 3326. 3(6, 0)
v p'n_~x't* labsorption 3325-3030 R (50.34)
v E=? Absorption, 3120-2880 R 2945. 5(7, 0) (47.31)
discharge
VI ? [Absorption, 3050-2500 R 2750, 2735 (47.31)
discharge
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1. A12+ 2 X12+ System
u g

Most intense bafid heads in absorption, A (33.20, 29.13):

(v',v')  (4,2) (4, 1) (5. 1) (6. 0) (7, 0) (8, 0) (9.0)
A 6751.2 6679.7 6561.5 6513.2 6465.8 6418.4 6374.2

61 sln = x!zt System
u g

Most intense band heads in absorption, A (32.17, 28.10):

(vi, vt (0, 3) (0,2) (0, 1) (1, 1) (0,0) (1,0) (2,0) (3,0)
A 5040.4 5001.4 4962.8 4932.6 4924.2 4894.5 4865.5 4837.2
III. clm =x!lz?t System
u g
Most intense band heads, A (absorption intensity, emission intensity)
(50.34, 49.37):
(v', v') (5, 1; (4,0) (5,0) (6,0) (7,0) (9, 0) (10, 0)
A 32-56.5 3351.5 3338.8 3326.3 3314.0 3290.0 3278.4
Sl aption 8 7 10 10 10 9 8
intensity
Bifiis on 4 4 5 4 4 4 4
intensity
Iv. Dll'I - X12+ System
L. g

Most intense band heads, A (Intensity) (50.34):

(v',v') (L2) (3,3 (2,2) (LD (0,00 (2,1) (1L,O) (2,0)
A 3151.6 3145.2 3140.0 3135.7 3131.2 3125.1 3120.5 3109.5
(Intensity) 2 2 2 2 2 2 2 2
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V. E = ? System
Most intense band heads, A (absorption intensity, emission intensity)
(47.31):

A 2983.1 2959.6 2945.5 2936.2 2932.5 2928.6 2927.6
Abserplion 6 6 10 8 6 6 8
intensity
Emigfien 0 0 0 4 2 2 4
intensity
VL 3050-25004 Bands

Possibly four fragmentary systems (4-7), preliminary vibrational
analysis, A (Intensity) (47.31):

(v',v') (0, 3) (1, 3) (0, 1) (2, 1) (0, 0) (1,0) (2,0) (8,0) (0, 6)

A 2986.4 2977.0 2958.6 2948.2 2944.0 2935.6 2970.6 2750.0 2735.0
Intensity 6 5 5 6 5 8 5 5 5
System 4 4 4 4 4 4 4 5 6
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Na,

Perturbations and General Information

Gyromagnetic ratio (gj) = 0.03892 nuclear magnetons (64.36).
AIEI state is perturbed by the bl'l(O:) state (33.21).
Radiative lifetimes:

-7

, T.=10"" - 107° gec (70.44)

BN , T.=6.41 nsec (69.43)

24

Average polarizability (736°K) = 30 x 10" cm3 (74.55).

Transition moment for Bll'lu - XIE; system (74.56):
D=68+0.5r 2.68<r=<5.0A4

Potential energy curves - RKR potential (69.40):

State v E(v)cm-1 r_. (A)

min
o 1wt

T, = 0.0 X'z 0 79. 4 2. 9481

g 1 237.2 2. 8593

2 393.5 2.8014

3 548. 2 2. 7563

4 701. ¢ 2. 7187

5 853. 4 2. 6864

6 1003. 6 2. 6581

7 1152. 3 2. 6327

8 1299. 3 2. 6099

9 1444.9 2. 5893

10 1588. 8 2. 5705

11 1731.0 2. 5533

12 1871. 7 2. 5375

13 2010. 7 2. 5231

14 2148.0 2.5100

15 2283. 6 2.4979
l
{
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- 14680.4 cm "}

=20319.596

apt

State v

1
u

OO WN~O

sln

T < o AT

E(v)em ™}

58.
175.
291.
406.
521.
635.
748.
860.
972.
1082.
1192.
1302.
1410.
1518.
1625.
1731.

61.
184.
305,
425.
543.
660.
775.
889.

1000.
1111.
1219.
1326.
1430.
1533.
1633.
1732.

P T —— S ——pO PR TITECAE T

MWW ROV~ WWROOU

DO NCON OO RN~ BRIN

r

min

NN WWOWWWWwWwWwwww

(A)

. 4875

3839

. 3159

2626
2179

. 1789
. 1442
. 1128

0839

. 0573
. 0324
. 0091
. 9871
. 9663
. 9466
. 9278

. 2663

1678

. 1038
. 0539
.0122
. 9759
. 9435
.9141
. 8870
.8618
. 8381
. 8157
. 7943
. 1737
: 7539
. 71347

(A)

max

A»A»A»phhpphhhpw

BRANAARARDARAALLLLW

. 8037

9330

. 0268
. 1060
. 1769

2421
3032

. 3612
. 4168

4703

. 5222
. 5728
. 6221
. 6704
. 7178
. 7645

. 5747

7044
7998

. 8814

9553
0242

. 0895
. 1523

2132

L2727
. 3313
. 3892
. 4467
. 5039
. 5612
. 6186

Nap
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Franck-Condon factor followed by a factor of ten

Franck-Condon factors — RKR potential (69.41):
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Nd

Spectroscopic_Constants

Dissociation energy = 0.82 £ 0.30 eV, 19 kcal/mole, 6614 cnl-1 (72.1).

N-63

Nd




Nd

BIBLIOGRAPHY

i
| (72.1) A. Kant and S. Lin,
;5 "Dissociation Energies of the Homonuclear Diatomic Molecules of
the Rare Earths, "
Monatshefte fiir Chemie 103, 757-63

L

|
|

N-64

s o oz R L S e .

.
e e R L i et s it e el U it o B B e e



1
[
E
]
]
]

Ne

Methods of Production and Experimental Technique

Ne

I[ndI[ON

Absorption,
Discharge.
BAND SYSTEMS
. . s Band Head, o
System Transition Sources Wavelength Limits | Degrading Yo o Remarks | Bibliography
1 A(C‘:)'-XIE;(O; Absorption 747-745 v (72.5)
i B(o})~ x‘z:; Absorption 737-736 v (72.5)
m o |cny - x‘z;‘ Absorption 639-630 (72.5)
v |pll)~ x‘z:; Absorption 631-629 (72.8)
v E})~ x‘z;’ Absorption 628-626 (72.5)
- 1nt ,
VI F(O“)? = X I | Absorption 629-627 (72.5)
v |afe})~ xlz;’ Absorption 624-619 (72.5)
vin [a(o})~ x‘z:; Absorption 624-619 (72.5)
X 1(0“:)? - x‘z:; Absorption 618-615 (72.5)
1pt ,
X J{ lu) -X Eg Absorption 609-603 (72.5)
xt  |k(o})~ x‘z:; Absorption 604-602 (72.5)
N-65
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System

Wavelength Limits

Band Head,

Y0, 0

X1

H
i

601-600
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E
E
|

A(0+>°- X12+(0+> System
u B\ B

Band heads, A (Intensity) (72.5):

(v', v'") (v,0) (v-1,0)
A 745. 11 745. 34
(Intensity) 10 3

B(0+)'- XIE+ System
u E

Band heads, A (Intensity) (72.5):

(v', v") (v,0) (v,1)
A 736. 18 736. 25
(Intensity) 10 8

l««+
C( lu) X Eg System

Band heads, A (Intensity) (72.5):

(v',v'") (v,0) (v-1,0) (v-2,0)
A 630.98 631.49 632.05
(Intensity) 10 9 8

D(O:;)'- X12£System

Band heads, A (Intensity) (72.5):

(v', v'") (v,0) (v-1,0)
A 629. 87 630. 06
(Intensity) 4

E(O:)- xlz:Jj System

Band heads, A (Intensity) (72.5):

(v', v'") (v,0) (v-1,0)
A 626. 92 627.03
(Intensity) 2 5
N-67
o "




Ne2
I F/O-)" - X12+ System )
VL (0,)? X', 8y
Band heads, A (Intensity) (72.5):
ﬁ-t (v', v'") (v,0) (v-1,0)  (v-2,0)  (v-2,1)  (v-3,0)
E‘ A 619. 26 619. 62 620. 07 620. 13 620. 61
E (Intensity) 10 7 6 2 5
]
g- oy lpt
; VIL G(Ou) XL  System
E Band heads, A (Intensity) (72.5):
{ (v', v") (v,0) (v-1,0) (v-2,0)  (v-3,0)
: A 619, 42 619. 80 620.28 620. 82
’ (Intensity) 10 7 4 2
+ 15t
VIIL H(ou)« X'Z} System
Band heads, A (Intensity) (72.5):
(v',v'") (v,0) (v-1,0) (v-2,0) (v-3,0) )
A 619, 42 619. 80 620. 28 620, 82
(Intensity) 10 7 4 2
IX. I(0+>? ~x!izt System
4 B

Band heads, A (Intensity) (72.5):

(v', v'") © (v,0) (v-1,0) (v-2,0) (v-3,0)
A 616. 30 616. 53 616. 81 617. 06
(Intensity) 10 5 8 3
X. (1) - Xlzzjystem

Band heads, A (Intensity) (72.5):

(v',v'") (v-1,0) (v-2,0) (v-3,0) (v-4,0)
A 603, 57 603. 85 604. 28 604, 74 ]
(Intensity) 10 8 7 7 !
{
1
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XL | K(OZ)*—XIZ}; System

Band heads, X\ (Intensity) (72.5):

(v', v'") (v,0) (v-1,0) (v-2,0)
A 602. 88 602. 90 602.97
(Intensity) 6 4 5
N-69

(v-3,0)
603. 08

(v-4,0)
603,23
10
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Perturbations and General Information

Radiative lifetimes - calculated (74.15):
« {3 lnt
lu( P2> - X Eg T

11.9 psec

0+(3P ) - XIE+ T = 2.8 nsec
u 1 g

o+(lp)~xlz+ = 2 msee
u 1 g

N-71
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(58. 1)

(67. 2)

(67. 3)

(67. 4)

(72.5)

(72. 6)

(73.7)

(73. 8)

(73.9)

(73. 10)
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Spectroscopic Constants

Dissociation energy = 2.37 * 0.22 eV, 54.5 kcal/mole, 19100 cm-1 (64.1).
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1

Methods of Production and Experimental Technique

Absorption: in high frequency discharges, pulsed discharges, ac discharges,
flash photolysis.

Emission: all types of . ischarges, flames, explosions, luminescence.
y In astrophysics.

Ground state studied by microwave spectroscopy.

e =

5 BAND SYSTEMS
i

gt System Transition Sources Wavelength Limits | Degradiug B“?% H:ad, Remarks | Bibliography
] ® E
1 a'la = %3 |Absorption, 15800-9240 R 7882, 39 72.73, 62.39,
o g € |emission 59.32, 58.29,
':5—3. 47,14, 33.6)
3
0
E I b'z¥= x32° |Absorption, 9970-5380 R 13120. 9085 (72.73, 69.57,
3 g 8 lemission 64.41, 61.36,
» 50,18, 49.17)
-]
<3
0
.1.
H
g III b12+ - alA Discharge 19080 5240 (head) |Only a (69.57)
8 g g single
-1 hand
s 1
Sl v | c'ZT=x3E7 [Absorption, 4790-4490 R 12664. 1 (68.49, 53.22)
& u £ |lumines- 2715-2540 {calculated)
e cence
& g
.
4 3 g
8 @ & A\ C'Aa_ «~XZ Absorption 2630-2570 R 34319 (head) (53.22, 39.11,| &
e, E € [at high 2924-2440 34.8, 32.5,
o o
w0 pressure 28.1) ~
I Phal
3 2w
@
RE
0




2
BAND SYSTEMS
L]
System Transition Sources Wavelength Limits | Degrading B“:,do H:'d' Remarks | Bibliography
Q 3 1 .
gl Vvt c’a,~a s, |Lumines- 4380-3700 R (58.27)
3 € |cence
4
lJ
b
5
Zl vn | a%2t=x3c: |absorption, 4880-2430 R 35007. 15 (60.33, 59.31,
n u € llumines- {calculated) 57.26, 55.25)
g cence
"t
L
-
28] v | 85 = x’C] |All sourced  5350-1750 R sk, 16 (72.73, 68.54,
& E . g 1750-1300 Continuun ’ 68.52, 66.45,
o 64.43, 64.42,
8 61.35, 59,30,
. .24, 54.23,
54.24, 54.23
50.19)
x |aolZfe-plzt 1585-1538 v 63141, 5 (68.48)
u g
lpt o 3y -
«L *X Eg 1280-1196 v {69.58, 68.48)
3nt, Ig- .
p°L ~ XL Absorptio 1294-1181 v (69.58, 68.48,
4 2 52.21)
1, wala 1243. 8 {only a 80396. 0 (68. 48)
u
L single band)
: . b .| Band Head, .
ystem Transition Sources Wavelength Limits |.Jegrading Yo. 0 Remarks | Bibliography
x |'m -ala 1229. 0 {only a 81362. 5 (68.48)
{cont) u L single band)
3pt o 3z 1144. 6 (only a v 87369. 1 (69.58)
v g single band)
20 [+ 3y-
= " .38, 52.21
; x |x ng(oz) X°Z 1290-1180 v (61.38, 52.21)
-
& b“z:;(o;)v- %32 Absorption 730-660 R (68.51, 33.9)
e
2 8L (0})- X’ 650-600 R (68.51, £8.50,
a g [ 42.12)
dpe 04 Iy
iz (oz) XL, 595-510 (69.61)
X1 Many bands tha} are unclasgified or whose identification is *)ubtful (68.51, 68.48,
£7.47, 61.37,
54,24, 52.21,
48.16, 43.13)
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II.

III.

IvV.

O 0 N O NBAWN—~O

—
(=]

alAg 2 X3E; System (Infrared Atmospheric)

Band origins, A (58.29, 47.14, 33.6):

(v, v") (0, 1) (0, 0) (1, 0) (2, 0)
A (15800)  1263.0  10674.1  (9240)

blzg 2 X3E; System (Atmospheric)

Band heads in emission, X (69.57, 64.41, 61.36, 50.18, 49.17):

', v 0 1 2 3 4

7593.73  (8623)  (9970)
6867.2  7683.85 8697.8
6276.6 6953 7779. 03
7043 7879. 17
7141 7987

BWNN—O <

blE; - alAg System (Noxon)

Only a single band, Q branch (69.57):
A(0, 0)| 19080

CIE; = X3Eé System (Herzberg II)

Band origins (calculated), X (68.49):

0 1 2 3 4 5 6 7

3060.6 3213.7 3380.3 3562.0 3761.2 3980.3 4222.4 4491.2(a)
2990.3 3136.3 3294.7 3467.2 3655.6 3862.2 4089.7 4341.5
2925.5 3065.1 3216.2 3380.4 3559.2 3754.8 3969.5 4206.2
2865.8 2999.7 3144.3 3301.0 3471.3 3657.1 3860.5 4084.0
2811.0 2939.6 3078.4 3228.4 3391.1 3568.2 3761.6 3973.5
2760.6 2884.6 3018.1 3162.1 3318.1 3487.5 3671.9 3873.6

2714.5®) 2834.2 2963.0 3101.8 3251.7 3414.2 3590.8 3783.4
2672.3°) 2788.3 2912.9 3046.9 3191.4 3347.8 3517.4 3702.0
2634.0?) 2746.6 2867.4 2997.1 3136.9 3287.8 3451.3 3628.8
2599.2P) 2708.9 2826.2 2952.2 3087.7 3233.9 3391.9 3563.2
2568.0") 2674.9 2789.3 2911.9 3043.7 3185.6 3338.8 3504.7

(a) Observed in luminescence, (b)observed in absorption (53.22)

0-3

8

4791.5'2)
4621.4
4468.5
4330.8
4206.7
4094.9

3994.2
3903.6
3822.4
3749.6
3684.9

A -1 P A S-Sk s oo et el
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VI

¢
C3Au - X3EB- System (Herzberg III, High Pressure Bands)
Herzberg III
Two fragments with three heads have been observed (53.24).
Vibrational numbering is uncertain.
(v', v'") F»(6,0) F3(6, 0) (5, 0)
A 2589. 14 2579. 39 2620. 71
High Pressure Bands (diffuse)
Maxima in absorption (no heads), A (39.11).
Vibrational numbering is uncertain.
(v',v") (0,0) (1,00 (2,0) (3,0) (4,0) (50) (6,00 (7,0) (6.1 (3,0)
2924 2855 2795 2739.8 2689.8 2642.7 2598.3 2555.9 2525.4 2497.4
2913 2842 2783.9 2729.9 2679.3 2632.7 2590.3 2553.5 2517 2488.%
2904 2832 2769.1 2720.7 2671.6 2626 2582.4 2537 2510 2482
C3Au - alAg System (Chamberlain) |
27 weak bands have been observed, but the identification is uncertain. (j

L5 L

AL — ! A S EE- = 5
. , ) "
R P T P g —— m;uji P L . O T YL R Vo 1) TOC N P o T TR

Vibrational numbering of the lower state is uncertain. i
Possible band heads, A (53.24): ]
k

3
8,
v, v 0 1 2 3 4 5
0
1 4135
2
3 3887 4114
4 4244
5 3698 4127 4378
6 3813 4031
0-4




3
b2
v, v!! 0 1 2
0
1 4107
2
3 3866
4
5
] 6
1 3
,i by
i, =
E v, v 0 1 2
E 0
: 2
] 3 3844
4
5
6

4090

3792

4071

3861
3771

4221
4107
4009

4317

4086
3985

4240

4326
4215




, 2
- d
"; VIL A3E: 2 X32; System (Herzberg I)
Band heads in emission, A (Intensity) (59.21):
vi,vt O 1 2 3 4 5 6 7 8
0 3840 4064 4309
(5) (5) (7)
1 (3366.5) 3542 3734 3938 4170
(2) (8) (€) (7) (6)
2 3285 3453 3633 3829 4044
(7 (8) (8) (8) (2)
3 2931 3066 3211 3370 3542 (3726.1) (3842.2)
(1) (5) (10) (10) (8) (2) (2)
4 2873 3002 3142 3292 3459 (3634.6)
(2) (5) (7) (4) (2) (2)
5 2820 2945 3080  (3225.0) (3552.5) (3737.7)
(3) (5) (2) (4) (4)
6 2775 2895 3026 (3315.7) (3479.3) 3657
(3) (6) (2) (2) (4) (2) |
. 2622 2734 2850 (3257.1) (3414.7) j
(3 (5 (5 (4) (4)
8 2588 2696
(2) (4
3¢, wIn-
VIIIL. B Eu 2 Xﬂ System (Schumann-Runge)
Band origins in absorption, A (68.54, 66.45, 64.43, 64.42, 59.30,
54.23, 59.19):
v, v!! 0 1 2 3 4 5 6 7 8
0 2026.01
1 1998.17 2522.67 2614.67
2 1971.97 2034.29 2316.82 2396.80 2481.02 2569.95 i
5 3 1947.33 2008.11 2282.89 2360.52 2442.25
4 1924.19 1983.60 2110.91 2179.36 2251.21 2326.53
l 5 1902.23 1960.58 2021.28 2084.93 2151.61 2221.53 2295.03
6 1882.43 1939.25 1998.63 2060.84 2125.94 2194.20
7 1863.72 1919.37 1977.57 2038.35 2102.05 2168.78 1
8 1846.51 1901.14 1958.21 2017.84 2080.22 2145.54
9 1830.76 1884.47 1940.47 1999.05 2060.27 2124.31
10 1816.50 1869.37 1924.48 1982.02 2042.23 2105.05

0-6




IX. Partial Systems

It o 1snt
ozEu bEg System

B ol L

Band heads, A (68.48):

r (v', v'") (0, 0) (1, 1) (1, 0)
A 1583. 9 1571.9 1537. 9

o=t - x3z" System
u g

Band heads, A (69.58, 68.48):

(v', v'") (1, 0) (2, 0) (3,0) (4, 0)
A 1279. 5 1250. 0 1222. 1 1196. 4

3t 3n-
B ‘Eu X Eg System

Band origins, A (69.58, 68.48):

(v', v'") (2, 0) (3,0)
A 1262. 18 1233. 47

lA = alA System
v g

Band head, A (68.48):
(v', v"") (0, 0)
A 1243. 8

1 1
l'Iu <~a A_System

Band head, A (68.48):

(v', v'") (0,0)
l A 1229.0

i:., _ L T O R T R T R i o7 e b Y ey 3
L TP R R T o N WSROI YL U p— W TE SR T . : aadah o a B o ol S adid s Mol v n
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i

32: - x32é System |

Double headed bands with 3 branches. Band head, A (69.58):

(v', v") (0, 0)
A 1144. 6

Rydberg Series

Xzﬂg@-) - X3E; System

Single progression of doublets. Classification is doubtful (61.38,
52.21).

> -<0+) -x3z° System
B\ B/ 4

Many progressions with the proposed configuration --- np o ,3.2
have been observed (68.38, 62.40, 35.9). L
Band head formula: v= 146568 - —R—-—Z (n=5--- =)
(n-1.679) )

Another weak, diffuse geries has been observed with a proposed
configuration of np N, (68.38).

BZE‘:<0;)°— X3Eé System

Bands with simple heads (68.51, 68.50, 42.12).

R
(n-0.658)

Band head formula: v = 163602 - > (n=4--- »)




iﬁ;(O;)*- X32; System

Several series have been observed (69.61).

[l Series — probably excited to the nd "g 3Hu Rydberg state.

Band head formula: v = 198125 - ———— (n=4-° =)

Z Series — probably excited to the ns oy 32; Rydberg state.

Band head formula: v = 158125 - —B—— (n=4 " %)

(n-0.955)

-9
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Perturbations and General Information

+

lonization potential (L.) to X°M (0
g,i\2

) = 12.059 + 0.001 eV (68.53, 66.44).

A3E: s x32g has a strong perturbation in the (11,0) band for N > 11 (52.20).

5321: state is perturbed at v=16, J=8 and v=19, J=8 (54.23).

B3E- state is predissociated, probably by a repulsive 3Hu state. The predis-
: sdciation is characterized by an onset at v =2 and broadening at v=4, 8, and
11, with a minimum at v=9. The irierpretation of the predissociation is in
:f question (72.73, 70.62, 69.60, 69.59, 61.36, 59.30 58.28, 36.10).

Vibrational Raman effect has been observed (60.33, 30.3, 29.2).
Rotational Raman effect has been observed (74.114, 60.33, 30.3).

Potential energy curves — RKR potentials (72.73 and references cited therein):

-1 0 o
State v V(icm ) rmin(A) rmax(A)
x3z5” 0 787. 3818 1. 1590417 1. 2626908
g ° 1 2343. 7613 1. 1272513 1. 3078976
T_=0cm 2 3876. 57 1. 10700 1. 34170
3 5386. 03 1. 09146 1. 37093
4 6872. 34 1.07864 1. 39759
5 8335, 65 1.06767 1. 42257
6 9776. 11 1. 0580 1. 4464
7 11193.80 1. 0494 1. 4693
8  12588.82 1.0417 1. 4917
9  13961.18 1. 0346 1.5136
10 15310.91 1. 0280 1.5351
ala 0 751. 658 1. 16619 1.27228
&1 1 2235, 158 1. 13396 1. 31904
T_ =7918.11 cm 2 3692. 86 1. 11353 1. 35422
g ¢ 3 5124. 76 1.0979 1. 3848
l plzt 0 7i2.9766  1.176241 1.285186
J 2117. 7290 1. 143442 1. 333696
T_=13195.314 cm™~ 2 3494. 4855 1. 122734 1. 370428
€ 3 4843, 1603 1. 106952 1. 402561

O-12
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395.
1168.
1912.
2623.
3298.
3934,
4527.
5070.
5555,
5973.
6309.

351.
1038.
1703.
2345,
2962.
3553.
4118.
4649.
5149.
5615.
6043.
6432.
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845
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. 36264
. 35518
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. 050
. 131
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. 96005
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. 10976
. 16578
.22722
. 29602
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Absolute f-values for the B32; - X3E- bands (72.73 and references cited
therein): g

v, v 0 1 2

0 3.45-10

1 3.90-9

2 2.38-8 5.35-17

3 9.90-8 2.08-6

4 3.21-7 6. 15-6

5 8. 52-7 1. 63-5

6 1.91-6 3.415=5 2.13-4
7 3.81-6 5. 78-5 3.39-4
8 6. 68-6 9.40-5 5.46-4
9 1. 06-5 1.38-4 9.87-4
10 1. 57-5 1.91-4 1.03-3
11 2.09-5 2.38-4 1. 04-2
12 2.53-5 2.73-4 1.22-3
13 2.88-5 2.93-4 1.04-3
14 3.03-5 2.95-4

15 2.92-5 2.77-4

16 2.59-5 2.42-4

17 2.23-5 2.01-4

18 1. 83-5

19 1. 44-5

f-value followed by a factor of ten

Franck-Condon factors - RKR potentials (n.p. 125, 72.73):

alA - X3E-

B B
v, v 0 1 2 3 4
0 9. 869-1 1.297-2 1.260-4
1 1.503-2 9,586-1 2.791-2 4.296-4 1. 735-6
2 6.795-5 2.814-2 9.258-1 4,497-2 9. 802-4
3 2.591-4 4,548-2 8,881-1 6.423-2 1. 867-3

Franck-Condon factors followed by a factor of ten
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plEN w2357
g
v',v" 0 1 2 3 4
0 9.308-1 6.660-2 2.523-3 5.648-5
1 6.647-2 7.928-1 1.322-1 8.284-3 2.736-4 6.417-6
2 2.639-3 1.315-1 6.527-1 1.943-1 1.802-2 8.232-4 2.
3 6.911-5 8.753-3 1.924-1 5.144-1 2.499-1 3.240-2 1.
Franck-Condon factors followed by a factor of ten
Akt X3
u 4
v, v" 6 7 8 9 10 11
0 4.260-2 7.935-2 1.214-1 1.546-1 1.654-1 1.495-1 1
1 8.985-2 1.052-1 8.298-2 3.500-2 1.510-3 1.512-2 6
2 8.158-2 4.457-2 4.492-3 1.049-2 5.486-2 7.589-2 4
3 3.593-2 1.434-3 1.700-2 5.478-2 4.681-2 6.822-3 9
4 3.900-3 1.162-2 4.595-2 3.559-2 1.700-3 1.847-2 5
Franck-Condon factors ‘ollowed by a factor of ten
B3LT - X3z
L. g
v', v" 12 13 14 15 16 17
0 1.192-1 1.443-1 1.514-1 1,378-1 1.087-1 7.417-2
1 6.350-2 2.328-2 3.441-4 1.553-2 6.165-2 1.087-1
2 5.507-5 1.853-2 5.696-2 6.930-2 3.928-2 3.934-3
3 3.150-2 5.446-2 3.492-2 2.823-3 1.221-2 5.283-2
4 4.503-2 1.900-2 1,904-4 2.620-2 4.910-2 2.392-2
5 1.579-2 6.553-4 2.667-2 3.844-2 9.388-3 5.262-3
Franck-Condon factors followed by a factor of ten
plzt _ala
—8 B
v, v! 0 1 2 3
0 9.770-1 2.283-2 2.136-4
1 2.267-2 9.290-1 4.760-2 7.217-4
2 3.628-4 4.694-2 8.768-1 7.430-2
3 4.426-6 1.213-3 7.266-2 8.202-1

Franck-Condon factors followed by a factor of ten

O-16

R T T oo

512-5
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. 140-1
. 765-2
. 343-2
.761-3
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Methods of Production and Experimental Technique

Absorption in phosphorus vapor, flash photolysis of PHj.

Emission from a discharge of He or H, with phosphorus, discharge in PH3

or microwave discharge in PClj.

Fluorescence.
BAND SYSTEMS
System Transition Sources Wavelength Limiits | Degrading Ch;:a:;:]n;uc Remarks | Bibliography
1 Alﬂg = xlr.;r Emission 3110-2850 R 2970(0, 1) 73,42, 58.21)
I clet = x'ct |Emission 3500-2000 R 2953.6(6, 22) 67.31, 67.30.
L g 2757.1(4, 17) 66.24. 64.23,
2456.9(3, 10) 61,22, 50.18,
Absorption 2300-1800 R 2108.1(3, 1) 50.17. 49.16,
16.14, 43.12,
43,11, 40. 10,
35.9, 33.8.
32.7, 32.6.
32.5, 32.4.
31.3. 30.2,
07.1)
m | eln =xz? [absorption, 1750-1600 R 1705.5(0, 1) (66.24, 55.20,
v B |emission 1728.1(0, 2) 55.19)
v | gzt = %'zt |Absorption, 1530-1480 R 1508.7(0, 0) (66.24, 55.19)
u & Jemission
v i'n - xlzz Absorption 1480-1460 R 1460.7(0, 0) (66.24)
vi |x'n - xlr.;r Absorption 1400-1320 R 1384.0(0, 0) (66.24)
VI MIE: - xlr.;r Absorption 1350-1300 R 1355.1(0, 0) (66.24)
Iot  Llet .
vin | N'Z) - x'S] | Absorption 1310-1290 R 1294.5(0, 0) (66.24)

anoajonN

g




BAND SYSTEMS

e

System Transition Sources Wavelength Limits | Degrading Ch;::;t:r;'ﬁc Remarks | Bibliography
X anu - xIB; Absorption ~ 1250 R 1253.5(0, 0) (66.24)
1ot _ plyt .
X SI -X Eg Absorption - 1227 R 1227.6 (66.24)
X1 b‘3E; ~x!zt  |Emission 4400-3500 R 3720.1(0, 2) (74.44, 67.29)
g 3828.8(0, 3)
xu  [s'm -A‘ng Emission 6674-6270 6414.0(0, 0) (72.42, 71.40)
3 3 .
X1 c( nu) - b( n ) Emission 10050-7700 v 8622.0(4, 2) (68.32, 67.29,
g 8738.9(4, 2) 67.27, 64.23)
8829.2(4, 2)
P-2
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L aln -~ x'zt system
g g

Band heads, A (58.21):

(v',v") (0,3 (0, 2) (0, 1) (0, 0) (1, 0)
X 3112.45 3039.29 2969.84 2902.99 2852.23
IL clet = x'2t system
u g

Band heads, A

vt 0 1 2 3 4 5 6 7
0 2136.58 2286.36 2326.5 2367.6 2409.9
1 2115.23 2150.0 2186.4 2261.6 2301.0
2 2094.38 2128.6 2164.3 2315.97 2356.3
3 2074.66 2108.1 2143.0 2253.24 2291.8
4 2055.32 2088.3 2157.35 2122.6 2267.86
5  2036.55 2069.0 2172.2 2245.4 2283.2
6  2018.08 2050.0 2223.0
7 2000.26 2165.9
8 1983.52 2145.31 2180.43 2216.1
9 1966.61 2027.52 2092.21 2159.89 2195.01
10 1950. 15 2009.80 2073.56
1. el = x'Z7? system

u g

Band heads, A (66.24, 55.19):

v', v" 2 1 2 3 4
0 1683. 22 1705. 47 1728. 14 1751.23
1 1663. 76 1709. 6 1732. 24 1755. 10
2 1644. 92
3 1626. 65
4 1608. 89
!
g ‘
4
'3
P-3 1‘




Iv. glzt = xls? System
u 4

E
;

Band heads, A (66.24, 55.19):

g.

% v', v 0 1 2 3 4 5

é 0 1508. 68  1526. 50

: 1 1493.30 1510.75 1528. 45

;‘ 2 1478.39 1495.51 1512.85 1530.54

; 3 1480.74 1497.77 1515.07

] 4 1500. 12 .517. 33
5 1502.53 1519. 67
6

1 - vlynt
4 V. I Hu X Eg System

| Band heads, A (66.24):

(v', v'") (0, 1) (0, 0)
A 1477. 42 1460. 69

VL kln ~x'zt System .
u g

Band heads, A (66.24):

(v', v") (0, 1) (0, 0) (1,0) (2,0) (3,0) (4,0)
b 1398.98 1383.98 1370. 67 1357. 81 1345. 17 1333. 16
VIL Mzt - X127 system
u g
’ Band heads, A (66.24):
(v', v'") (0, 0) (1,0) (2,0) (3.0) (4, 0)
b 1355. 06 1342. 82 1330.92 1319. 33 1308. 04

VIIL le:*-XIE;Syﬂem

T

Band heads, A (66.24):

(v, v}  (1,2) (0, 1) (2, 2) (1, 1) (0, 0) (1,0) (2, 1) |
g A 1309. 82  1307. %4 1299.96 1296.78 1294.47 1283.88 1287.09 ;

’ il = X . L = - o
e by e N e
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IX. Q l'lu X gSystem

Band heads, A (66.24):

(v', v'") (1, 1) (0, 0)
A 1255. 94 1253. 45

XI. b'32; - XlE; System

Band heads, A (74.44, 67.29):

v, v 0 1 2 3 4
0 3617.9 3721.5 3830.4 3944.9
1 3541.0 3640. 2
2 3767.2
1 1 ;
XII. Bl -A'll System
g u
Band heads, A (73.42):
(v',v") (0,2) (1,2) (0, 0} (1,0)
Y 6674.0 6517.8 6414. 0 6269. 7
. 3 - 3 ;
XIIL c( Hu) b( H&> System g
Band heads, A (67.29, 67.27, 64.23):
v', v A v, v A
0,0 10047.5|9934. 7|9784.9 2,0 8924.6/8829.2]8716. 8 4
1,0 9449,2(9345.8(9218. 3 3,1 8875.4|8786.5(8673. 6 3
2,1 9389. 7/9289.5{9159. 1 4,2 8829.218738.9(8622.0 1
32 9325.8(9218.3]9105.0 5,3 8786.5|8693. 3|8585. 7
4,3 9269. 6,9159.219047. 3 6,4 8738.9|8648. 1|8537. 4
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Molecule
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P,

Perturbations and General Inforination

Many of the vibrational levels of the CIE: state are strongly perturbed
(50.18, 50.17, 32.4).

Many of the levels of the Elnu state are perturbed (66.24).

Predissociation of the C12+ state, by a 32: state, is observed at v= 10,

J=58 and v=11, J=34. A second predissociation is observed at v=19
(66.24).

A regicn ui diffuse absorption at 14254 probably belongs to the I - X system.

Levels of the Klnu state are diffuse (maximum at v =3, 4), probably due to
predissociation.

Potential energy curves — RKRV potentials (70.36):

- [+] Q
State v U+Te(cm 1) rmin(A) rmax(A)
E'l 0 59795. 9 1.914 2.025
; 1 60490. 2 1. 879 2.073
2 61179. 3 1. 854 2.106
3 61862. 2 1. 836 2.135 )
4 $2540. 8 1. 821 2. 160
clzt o 66659. 4 1. 860 1.972
B 1 67341. 8 1. 825 2.020
2 68016. 9 1. 800 2.054
3 68683. 4 1. 782 2.084
4 69341. 3 1. 767 2. 111
5 69999. 7 1. 754 2. 136
6 70631, 2 1. 742 2. 160
ko 0 72643. 6 1. 966 2.076
= 1 73345. 3 1.932 2. 125
2 74036. 0 1.911 2. 161 |
3 74728. 1 1. 895 2. 193 |
4 75398. 1 1. 864 2.194 |
J 5 76078. 2 1. 857 2.232
q
BAIE: 0 74184, 2 1. 922 2.035
1 74856. 4 1. 886 2.083 ,
2 75523. 5 1. 862 2.118 d
3 76182. 5 1. 842 2. 146 i
4 76836. 6 1. 828 2.173 :




1

State v UtTe(cm ) rmin(A) rm:.w.x(A)
0 Nzt o 77286. 8 1. 858 1.972
2 1 78264. 0 1. 828 2.032
2 78844. 0 1. 805 2.079

B W Py —
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2
) wd?
: Pb
f 2
i
3
]
Eé'
E:r
:
" Methods of Production and Experimental Technique
Absorption.
Thermal emission.
Laser-induced fluorescence.
; BAND SYSTEMS
System Transition Sources | Wavelength Limits | Degrading Chan;anf;:ristif Remarks | Bibliography
I A=X Absuorption, 7000-6200 R (72.9. 67.8)
fluores-
cence
II B=X Absorption, 5270-4200 R (72.9, 67.8,
fluores- 35.4)
cence )
11 c~X Absorption 3000-2830 R {n.p. 10, 67.8)
v D-X Absorption 2780-2620 R (n.p. 10, 67.8)
v E«X Absorption 2600-2460 (n.p. 10)
VI FeX Absorption 2450-2300 R (n.p. 10, 67.8)
VIi G-X Absorption 2167-2136 (n.p. 10)
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Pb,

II. B & X System

Band heads, A (72.9):

(v', v") (3,2) (3, 1) (3,0) (4, 1) (4, 0) (5, 0)
A 5058. 30 5030.56 5002.95 4991.79 4964.50 4927.56
III. C +~ X System

Most intense band heads, A (n.p. 10):

A 3003.1 2942.3 2931.3 2920.4 2911.0 2901.0
Intensity 10 4 5 6 7 7
V. E « X System
Most intense ultraviolet system, with several bands converging
(n.p. 10).
VL F «~ X System

Most intense band heads, A (Intensity) (n.p. 10):

A 2435.7 2430.4 2417.4 2410.1 2403.4 2397.0 2390.7
Intensity 9 10 7 6 6 5 5
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Pd,

Pd

Spectroscopic Constants

Dissociation energy = 1.13 £ 0.21 eV, 26 kcal/mole, 9114 cm_l (69.3).
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Methods of Production and Experimenta . Technique

| Emission from an electrodeless discharge.

Band Systems

Emission, degrading R, has been observed in the region 5130-36004.
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Molecule
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Spectroscopic Constants

Dissociation energy = 1.30 £ 0.30 eV, 30 kcal/mole, 10490 cm™ ' (72.1).

é

: .

I

l

|

:

Y

.
|




BIBLIOGRAPHY

|
[ (72. 1) A. Kant and S. Lin,
'""Dissociation Energies of the Homonuclear Diatomic Molecules of
F the Rare Earths," i
Monatshefte fiir Chemie 103, 757-63
i
i
!
i[

Far—

! P-24

A,

U ———

T R ] “

ieani AT




Rb,
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Methods of Production and Excerimental Technique

Absorption.

Emission rrom a discharge in Rb vapor, from a discharge ina heat pipe.

Laser-induced fluorescence.

BAND SYSTEMS

System Transition Sources Wavelength Limita | Degrading Ch;r:r:;:ri;nc Remarks | Bibliography
1+ 1wt .
I A Eu =X'T [Absorption, 11000-8400 R Max. ~ 10500 (71.20, 34.8)
B ldischarge
I B'M_ =x'c! |absorption, 7350-6400 R 6824. 2(1, 1) (71.20, 36.10)
B |discharge 6797. 8(1, 0)
1
m Chpe x1zt |Absorption, 5030-4690 R 4746. 5(10,2) (71.20, 37.11)
{ B lhaser-
induced
flucres -
cence
v D~ Xlz+ Absorption 4550 -4220 R 4326.8/12,1) (37.11)
B 4288 2(:4,0)
v ? - x'ct Laser- 6100-5400 Quasi-  |(71.20)
g induced continuum
fluores -
cence
V1 Bands associat¢d with resogance lines (Van der PNaals molegules) (35.7, 32.6)
2
A
[1]
(27
g
®
]
‘\?— 1
p

B
TR




Rb,

L Alst = >l System
u g

Bands are fragmentary, not analyzed (71.20, 34.8):

x| 10500]9033|8989|8941|8897| 8852|8807 8762

IL. Bln = x'Z? system
u g
Band heads of 8SRbZ of greatest intensity, A (Intensity) (36.10):
(v, v") (1, 0) (2,0) (3,0) (4,0) (6, 1) (5,0)
Py 6797.8 6775. 7 6754.5 6734.0 6718.1 6713.2
(Intensity) 10 10 10 10 5 6
I1I. cln = 40 Systermr
u g

Band heads of greatest intensity, A (Intensity) (71.20, 37.11):

(v, v') (2, 1) (3, 0) (4, 0) (6, 1) (9,2) (8, 1) (10, 2)
A 4797.1 4775.8 4767.7 4764.6 4754.1 4749.0 4746.5
(Intensity) 9 8 8 8 8 9 10
IV. D+~ XlE; System

Band heads of greatest intensity, A (Intensity) (37.11):

(v', v'") (7,2) (8,2) (8, 1) (9,1)  (10,1)  (11,1) (11,0)
Py 4359.3 4351.9 4341.1 4333.8 4326.8 4319.7 4309.2
(Inten-ity) 8 8 9 9 10 9 9
| R-2
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Rb,

Perturbations and General Information

Radiation in the reginn 6100-5400A due to transfer from the C state into an
unidentified state followed by transitions to high-lying and continuum levels
of the ground state (71.20).

Predissociation of the C state caused by crossing of A state (71.20).

Radiative lifetimes (7C.17):

BII = 7R 16 nsec
Cll'l - T ~ 61 nsec
u r

Potential energy curves — empirical (71.20)

5'S+62p
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RIA
Average electric dipole polaiizability (534°K) 68 £ 7 x 10-24 cm3 (74.25).
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10)

11)
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Methods of Production and Experimental Technique

Absorption: at elevated temperatures, in matrices, after flash photoly :is.

Emission: high frequency discharge, microwave discharge, flames.

Fluorescence: excited by OH*, laser-induced.

BAND SYSTEMS

Zg 3Ind3loK

ot

s

e

3 oo T, e i

“u

- Ah

At o ot o b o

B e ..:\‘Mh‘. o o ki T okt & il 2 o i

System Transition Sources Wavelength Limits | Degrading Bar:’c:) Hoead, Remarks | Bibliography
1 sigts x3c: Photolysis 11055-10920 Observa- [(72.110)
g g tion
doubtful
1 B’L] = x’27 |Absorption, 7110-2400 R 31589 (a)  l{72.104,
€ |discharge, 68.90, 63.73,
fluores~ 62.69, 60.67,
cence 53.61, 48.54)
m | c’c; - x’C" |Absorption 1870-1650 v 55633. 3 (65.83, 48.56,
g 48.55, 34.26)
v |c’c; - x32; Microwave 1860-1760 v 56983. 6 (i |i62.71)
v D3l'lu ~x3" |Absorption 1750-1650 v 58750 (b)  ](65.83, 48.55,
g 34.26)
vi |B°n i-.A32+ Discharge, 8083-7434 v 13447, 7 (c) |(66.86, 64.76,
& Y | microwaves 62.69, 35.28)
v B‘3l'lg ;~Aa"%, [ Discharge, 7761-6984 v Pn -, (c) |(64.76, 62.69,
microwaves -14144. 7 35.28)
3 3
M,-"8,
-14318.0
vir | ' =ala Absorption, 3350-2400 R 36743 170,103,
’ € |discharge 49,100, 64.78,
64.77, 64.76,
63.75)
S-1

]i
|
3
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BAND SYSTEMS

Bind Head,

System Transition Sources | Wavelength Limits | Degrading Yo o Remarks | Bibliography
1X glA - alA Discharge, 2130-1880 \ 52244. 7 (68.93, 62.71)
. 8  Imicrowaves
X h'Zt L'zt |pischarge, 2130-1760 v 51401, 3 (b)  |(68.93, 67.89,
e ] microwaves 65.83, 62.71)
1
XI i-b !:* Discharge, 2130-1760 v £5448. 3 (b} (68.93, 65.83,
g Imicrowaves 62.71)
X1l ell'lg ~c'T, |Discharge 7430-7152 v 13452 (62.69)
X1l ? Microwaves 1850-1780 \ 56077. 7 (b) (67.89)

(a)Numerous perturbations and predissociations. Severzl bands possess secondary heads.

(b) Analysis is uncertain.

() Predissociates.
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i B vt

L. T oy System
g g

Observed in laser eruission only (75.L117. 72,110),
2| 11055]10975]10920

IL B3z = x3z° System
u 4

Band heads of ™

l’vll o

3033.1(1)
2997.0(1)
2960.1(2)
2926.6(2)

N WV = © g

2 Bands possessing weak secondary heads

Isotope studies of

32

1

3143.7(1)
3101.5(1)
3063.6(3)
3024.3(4)

2989.7(4)?

2

3259.9(2)
3216.1(2)
3171.5(2)
3132 4(3)
3091.7(5)
3054.9(3)

3
3387.0(1)
3336.7(2)
3290.7(3)
3244, 1(3)
3203.2(2)
3161.1(1)

35, (70.105).

I1L. g iy System
L2 A

S, A (Intensity) (36.30, 31.22, 31.21):

4 5 6
3469.6(2) 3555.8{3) 3645.2(5)2
3417.0(4) 3500.5(5) 3587.4(5)
3369.6(4) 3451.0(2)

3321.2(1)

Each band possesses from 3 to 6 heads, with a maximum separation
Isotope effect has been noted for several

between extremes of 1 - 8.&.

bands.

Most intense band heads, A (Intensity) (65.83, 48.55):

. V” o

U WN —O

1

1796.93(9) 1820. 46(4)
1770. 75(9)
1745. 57(8)

2

1844. 43(3)
1816. 88(1)
1768. 99(2)
1721.29(5) 1742. 89(3)
1697. 97(4)
1675. 39(1)

1718. 90(2)
1695. 78(2)
1653. 60(1) 1673. 52(1)

1716. 56(1)
1693. 72(1)

S-3

4 5

1868. 82(1) 1894.50(1) 1919. 81(1)
1840. 51(1) 1864. 65(1) 1889.93(1)




g Bog.
Iv. € Eu~X Z System

Double-headed bands with separation of ~ 14 cm-1 are observed.
Most intense band heads, A (Intensity) (£2.71):

(v, v'") (0, 4) (0, 3) (0,2) (0, 1) (0,0)
A 1859. 49 1835. 57 1811, 94 1788. 84 1766. 11
(Intensity) 1 2 2 5 4
30 o w3:-
V. D nu X Eﬂ System

Fach band has 9 heads. Most intense band heads of the ag, b3, and
c, series, A (Intensity) (65.83, 48.55):
v, v 0 1 2 3 4
(33 1709.95(10) 1729.18(1)  1750.93(1)
0 'b3 1702. 37(8) 1723. 44(1)
c; 1694.60(10) 1715.83(1)  1737.02(0)

?_
|
|

a, 1685.32(4)  1705.99(3)  1726.99(0) j
1 b, 1679.88(4)  1700.49(3)
c; 1672.34(6)  1692.75(4)  1714.44(0)

a, 1663.49(2)  1683.63(2) 1704.08(1) 1724.91(0)
2 |b, 1658.23(2)  1678.25(2)  1698. 63(0)

c, 1650.85(2)  1670.87(6) 1711, 34(0)
a, 1662.08(1)  1681.99(1)
3 b, 1656. 85(0)  1676. 65(1) 1717. 19(0)
cy 1649. 49(1)  1669. 16(1) 1709. 36(0)
a
1
S-4




VI B'3Hg i A3E: System

VIL B30

B'3I'I2 - A

3

3

Most intense band heads, A (66.86, 64.76):

5 (v, v'") A1(0, 1) 7785. 6] (0, 0) 7506. 8
B'3n1 ~A3E:; (v', vy A](0, 1) 7707. 4|

. »A”A . System
u,i

A (64.76, 62.69):

Two subsystems — because the 31'10 state is completely predissociated.
Only 5 of the 9 possible heads are observed (65.83).

Isotope shifts
(66.86).

Two subsystems — because the 31'10 state is completely predissociated.

B, A8 i (v, v A (0, 2) 7583 (0, 1) 7328|(0, 0) 7068
13'31'11 -.A'3Au G (Vv Al(n, 3) 7759 (0, 2) 7485] (0, 1) 7228] (0, 0) 6984
VI  f'A =a's System
. uo- g YS

Single-headed bands. Isotope studies (65.82, 65.80).

Most intense band heads, A (70.103, 64.77)

0

<
<

2546. 28
2520. 56
2495. 77
2471. 77
2448.98

R
—
COWONOTUNHWN~—O

BRSPS

g

{ . . T R N W
L loinda, B S0k ke, Qw1 et Lttt + e Bt S o il Tl g el B

R B i il e

1

2677.92
2648. 34
2619. 78
z2592. 52
2565. 59

2 3 4 5

2940.49 2999. 74
2847.52 2903.53
2760. 14 2813, 24
2728. 33
2697. 64
2668.02

6
3060. 77

o A e e " o
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F

= .

7
2103,73
(2)
2068.49
(2)
2034.59
(1
2002.01
(1)

| 1
IX. g Au ~2a Ag System
Single-headed bands. Most intense band heads, A (Intensity) (68.90,
62.71):
v, v 0 1 2 3 4 5 5
0 1914.06 1939.89 1966.08 1992.63 2019.68 2047.24 2075.24
(9) (9) (9) (7) (6) (4) (3)
1 1884.80 1934.96 19€0.85 1987.12 2013.79 2040.90
(6) (0) (3) (3) (4) (3)
2 1905.09 1981.57 2007.%1
(2) (2) (2)
3 1976.15
(0)
X. N RN System
g -4

Most intense band heads, A (Intensity) (68.90, 67.89, 65.83):

v, v 0 1 2 3 4 5 6
0 1943.25 1969.75 1996.80 2024.18 2052.04 2080.47
(4) (5) (5) (5) (3) (2)
1 1991.44 2018.27 2045.87 2073.77
(9 (4) (4) (3)

2 1934.20 1985.95 2012.44 2039.66
(5) (1) (3) (3)

3 1905.09 1929.42 2006.75
(2) (1) (1)

XI. i bIE; System

2067. 19
(2)
2033.33
(1)

Only a single head is observed. Most intense band heads, A (Intensity)

(68.93, 65.83, 62.71):

(v', v'") (0,7) (1,8) (0, 6) (1,7) (0, 5)
A 1984. 52 1979. 18 1959. 15 1954, 07 1934. 20
(Intensity) 3 2 0 2 5
(v', v'") (1, 6) (0, 4) (1, 5) (0, 2) (1,1}
A 1929. 44 1909. 57 1905. 09 1861, 73 1811. 94
(Intensity) 1 1 2 0 2
S-6
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Perturbations and General Information

Perturbations by a B"3H state are observed for all vibrational levels. There

are three perturbatior?s within each branch.

In emission, the predissociation of the v''=0 series stops with the (9, 0) band
at 28284 (31.21).

Higher rotational levels of v' = 17 of the B - X system and all rotational levels
of v! 2 18 are extremely diffuse.

The B'3Hg ind % W .statesl avs predissuciated at v' =0 (B'3H for J 2 34 and
B'3n for J = 16) (65.80).

1

£ Au -a'Ag systems predissociates for v' 2 10 (65.80).

Radiative lifetimes (73.111):

v' T(nsec)

B3E; - X3z 3 20.7
4 18.3

Potential energy curves — RKR potential (73. 112)

| I |

U(R) fem x 104
I
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Sb,

Sb

Methods of Production and Experimental Teclnique

Absorption at elevated temperatures (800-1600°C).

Thermal emission and microwave discharge.

Fluorescence excited by Hg.

BAND SYSTEMS

System Transition Sources | Wavelength Limits | Degrading Ch%x;an%t:'n;hc Remarks | Bibliography
1 Aw xlE; Absorption 7500-60u0 R (49.6)
1 B = x‘z;; Absorption 6000-4500 R (72.9, 49.6)
314 D= XIE;r Absorption 3400-2830 R 3049. 2(6, 2) (67.8, 35.4)
v B - Xlzz Absorption 2340-2150 R 2222.8(2, 1) (35.4)
v ? Microwaves| 8400-7200 v 8315. 5, (67.8)
7788. 1
VI ? Microwaves 4200-3600 (67.8)
VIL 15 Microwaves 3000-2900 T riplet (67.8)
structure
VI ? Absorption <2170 R 2138.6 (35.4)
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IL B = XIE;’ System

Band heads of 12151:2, A (72.9):

(v',v'") (5,9) (4, 0) (4, 1) (3,0) (2, 1)
A 5644. 6 5562. 0 5496. 1 5481.4 5417.5

IIL D= xlz; System

Most intense bands, A (Intensity):

(v', v'") (3, 3) (4, 3) (7,4) (5, 2) (8, 4) (6,2)
A 3134.7 3114.5 3079.0 3068.9 3059.2 3049. 2
(Intensity) 4 4 4 4 4 6
IV F - XIE;’ System

Most intense band heads, A (Intensity) (35.4):

(v', v'") (9, 2) (2, 3) (0, 1) (1, 1) (2, 1) (2,0)
A 2258.5 2249.7 2244.9 2233.4 2222.8 2209. 4
(Intensity) 4 2 5 3 7 5

VIIL Band Groups at 2170A

Most intense bands, A (Intensity) (35.4):

A 2138.6 2126.8 2115.0 2104, 3
(Intensity) 3 2 2 2
S-21
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1 i Perturbations and General Information
| i D state is vibraticnally perturbed (35.4).
; i
D - X system displays predissociation with a peak at 2842A. Shorter wave-
lengths are very diffuse.
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Sb,
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Spectroscopic Constants
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Se

Methods of Production and Experimental Technique

Absorption at elevated temperatures.

Emission from a microwave discharge in Se vapor.

Laser-induced fluorescence.

BAND

SYSTEMS

System Transition Sources Wavelength Limits | Degrading Banv(:) H:ad, Remarks | Bibliography
1 B%E] = X’L |Absorption, 6700-3250 R (12.21, 71.19,
8 lfluorescency 66.11)
ot - o'
u g
1 -1
u g
1 c’c; -x3):; Absorption 1960-1868 v (70.17)
ot - ot
u g
1 -1
u g
1 -of
u g
I ? Absorption 1856-1843 (72.20)
v ? - x3z:; Absorption 1845-1820 (70.17)
(1, - lg)
v ? = %32~ |Absorption 1826-1812 (70.17)
03 - o5)
u g
S-27
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Origins of bands with greatest intensity, A (66.11):

(v',v")  (12,0) (13,0) (14,0) (15,0) (16,0) (17,0)  (18,0)

A(BOSeZ) 3483.4 3457.5 3432.1 3407.3 3383.3 3360.0 3337.3

7&(788e2) 3479.8 3453.4 3427.8 3402.9 3378.6 3355.1 3332.4

IL C32; - XE Systems
2 c(o:)o- x(0¥)

Strong, diffuse bands with no rotational structure, A (70.17):

(v', v'") (0,2) (0, 1) (0, 0) (1, 0)
A 1902. 04 1888.43 1874.80 1860. 36

b. C(1)«X(1)
P S

Strong bands with sharp rotational structure, A (70.17):

g 0 1 2 3
1896.49 1910.43 1924.50 1938.7
1881. 29 ~ 1922. 87

1866.45 1879.96 1893.6
1851.97 1865.25

W =O <

c. C(l) ~x(o+)
I fR—
Weak bands with sharp structure, A (70.17):

(v', v (0, 1) (0, 0) (1,0)
A 1897.18  1883.38  1868. 38
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Sez

III.

Iv.

? E‘i'zster.x_g

Overlaps a continuum centered at ~ 1845A. Weak bands with sharp
structure, A (70.17):

(v, v'") (0, 1) (1,2) (0, 0)
A 1856.53  1855.88  1843. 35

35 -
? - -
? =« X°Z7 (1 1 ) System

Strong bands, A (70.17):

(v, v') (0,2) (1, 3) (0, 1) (1,2) (0, 0)
A 1846.23 1844.61 1833.26 1831.69  1820. 41

? - X3Eé (0: - §> System

Band heads, A (70.17):

(v', v") (0, 0) (1, 1) (2,2) (3, 3) (1,0) (1,2)
A 1826. 09 1825.47 1824.85 1824.38 1812.81 1812.28
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Perturbations and General Information

B(O;';) state is pertu:bed for all vibrational levels, v <15 by m, n, andq
states. Perturbations for levels of low v are weak (72.20, 63.9).

Both B(O{';} and B(1,) states predissociate (63.9;.

Ionization potential (Ip) = 8.88 £0.03 eV (69.15).
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Sep

(27. 1)

(34.2)

(35. 3)

(36. 4)

(37. 5)

(39. 6)

(55. 7)

(63. 8)

(63.9)

(66. 10)

(66. 11)
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Methods of Production and Experimental Technique

Absorption by flash-photolysis in C6HSSiH

Emission from discharge in SiH4 and Xe.

3

BAND SYSTEMS

or BrSiH

3

System Transition Sources Wavelength Limits | Degrading Characteristic Remarks | Bibliograph:
B Bands, A phy
1 H3Z" - x32° |Flash- 4526-3863 R 3979. 6(4,1) {(71.6, 63.3,
n £ Iphotolysis 55.2)
it L3n - D3l1“ Discharge 3695-3489 R 3568. 7(0, 1) {(71.6, 55.2)
B and flash- 3496. 0(1, 1)
Photolysil
1t k3 - x3¢° [Flash- 3275-3067 R 3202. 0(1, 0) (71.6, 63.3)
u B photolysis
v p’n - x3¢° |Flash- 2900-27N0 2882, 84 (70.5)
L B Iphotolysis 2795. 80
v N3E° - x3Z* |Flash- 2166-2097 R 2138.35(0,0) (70.4, 63.3)
H L photolysis
vl 032‘; x32° |Flash 2200-1800 1874.28(0,0) (70.4)
B ldischarge 1892.21(0, 1)
vl pn . D3l1u Flash 1870-1900 R 1879. 9(0, 0) (70.4)
B discharge 1898. 4(0, 1)
S-36
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3e- -
HI-x32Z System
u g

Band heads, A (63.3, 55.2):

0 1 2 3
4283. 1
3942. 1
3900.8 3979.6 4060.9
3863.4
L3n - p’n System
£ u
Band heads, A (71.6, 55.2):
v, v" 0 1 2
0 3568.7 3634.4
1 3496.0 3563.1
TR
K Eu - X°Z System
Band heads, A (63.3):
(v'yv") (0, 0) (1, 0) (2, 0)
Y 3248.9 3202.0 3157. 8

p’n - x3zc- System
u g

4

4427. 6
4375. 8
4326.0

3

3710. 4
3632.2

(3, 0)
3115. 8

r

o

4526.0
4471.9

4
3772.3

(4, 0)
3076. 1

4414. 4

Several lines have been observed in absorption but have not been
identified (70.5):

A|2882.8[2838.8|2795. 8(2758. 8
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2
V. N°L* s XO50 System
u g
Band heads, A (70.4):
v, v 0 1
0 2138, 35 2161.78
1 2117.92
2 2098. 53
3 2079. 75 2101, 92
4 2083. 53
3¢ - 3¢~
VL 0°Z - XL System
g g
Band heads, A (70.4):
v', v 0 1 2
0 1874. 28 1892. 21
1 1860. 53 189. 32
2 1847. 22 1864. 63
3 3
VIIL P°Il - DIl System
g u

Two red shaded bands have been observed overlapping the O -X

system. They are tentatively assigned as follows:

1879. 0(0, 0)
1898. 4(0, 1)
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Perturbations and General Information

The bands of the K - X and H - X systems exhibit the presence of perturbations.

In the H - X system, the (4, 0) baud is sharp, but the (5,0) band is diffuse
and does not appear in emission. All the bands of the K -X system are
diffuse.

All the levels above v' =0, J' =51 of the L state are predissociated.

The position of the (2,0) band in the N - X system is displaced somewhat to the
red, indicating a perturbation (70.4).
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(47.

(55.

(63.

(70.

(70.

(71.

2)

3)

4)

5)

6)

SiZ
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Spectroscopic Constants

Dissociation energy = 0.52 * 0.22 eV, 12 kcal/mole, 4200 cm™! (72.1).
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Snp

Sn

Band Systems

Bands in the region 4780-4350A have been attributed to Sn, but may possibly
arise from SnCl, (62.2).

Spectroscopic Constants

Dissociation energy = 1.99 £0.18 eV, 45.8 kcal/mole, 16000 cm ™! (62.1).
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i r Tb,

Tb

Spectroscopic Constants

Dissociation energy = 1.34 % 0.35 eV, 31 kcal/mole, 11000 c:m-1 (72.1).
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Tez
Te
2
Methods of Production and Experimental Technique
Absorption.
Emission from microwave discharge.
Fluorescence, laser-induced fluorescence.
BAND SYSTEM"
System Transition Sources | Wavelength Limits | Degradin Bad.Hayd, R ks | Bibli h
gts g g o 0 emarks ibliography
1 Ao -x o; Absorption 5190-4250 R (69.45, 69.43)
1 Bot =xo! |Absorption 6320-3836 R (69.43, 69.41,
I g |from 66.36, 42.31,
discharge 38.28, 35.16,
27.1)
I Bot ~x 1 |Laser fluo- 5300-6050 R (72.49)
u rescnce 1)
%
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o
0
€
o
-
o
[\
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|

IL

+ + 130,
A Ou - X 0g System ( lez)
Band origins, A (69.43):
v, v 0 1 2
0
6
7
8
9
10 4868.5
11 4837.4
12 4806.9 4864.2
13 4777.1 4833.7
14 4802. 8
15 4665.2 4774. 9
16 4637.9
17 4611.3 4664. 2
18 4585. 1 4637.5
19 4559. 6 4611. 4
20 4585. 8
i - + 130
B 0u X (ig System ( Tez)
Band origins, A (69.45, 69.41):
v, v 0 1 2
0
5 4449.
6 4418.
7 4341.8 4388.
8 4313.2 4359.
9 4240.5 4285.2 4330.
10 4213.7 4257.8 4302.
i1 4187.5 4231.1
12 4162.0 4205.0
13 4137.0 4179.6
14 4112. 6
15 4038. 8
16 4065. 7
17 4043. 1
18 4021. 2
19 3999. 8
20 3979. 1

5089. 7
5054. 8
5020, 7
4987. 2

=~ - W NN -~

4466.
4436.
4406.

5190.
5153.
51 17:
5082.
5048.
5015.

6
0
2

OOk O



2
B 0+ 2 X 0+ System 128Te
u g 2
Band origins, A (69.45, 69.41):
v, v 0 1 2 s 30 31 32 33
0
5 6248. 7
6 6188.6 6271.3
7 4388. 8 6210.7 6294.3
8 4312.9 4359.4 6233.8 6317.7
9 4284.7 4330.2
10 4257. 1
11 4186.4 4230.3
12 4160.7 4204.0
13 4135.6 4178.6
14 4110, 9
15 4087. 2
16 4064.0
17 4041. 3
18 4019. 2
19 3997. 8
20 3977.0
|
: +
;r II1. BO -X1 System
L E_
- Band heads, X (72.58):
128 130
Te2 T-re2
v, v 0 0
‘ 0
! o
5 5350. 0
6 5421.1
7 5493, 6 5492. 7
8 5567.9 5566. 1
9 5643, 8 5641, 6
10 5721. 6 5718.8
11 5800. 9 5797. 8
12 5882. 3 5878. 7
13 5965. 6 5961. 1
14 6050. 8 6045. 5
15 6138. 2
16 6227. 7
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Perturbations and General Information

i RKR potential energy curve (n.p. 50) for 128Te2 X 0; state:
-1 -1 o o
Te = 0 cm v T tE(v)cm rmin(A) rmax(A)
0 124. 35 2.51335 2.60548
1 372.26 2. 48249 2. 64234
2 619. 12 2.46205 2.66878
3 864. 92 2. 44591 2.69096
4 1109. 65 2. 43229 2.71065
5 1353. 33 2.42037 2.72867
6 1595. 94 2.40971 2. 74547
7 1837. 49 2.40000 2.76133
8 2077.96 2.39108 2. 77646
9 2317. 36 2.38286 2.79084
10 2555, 68 2.37513 2.80484
i1 2792.92 2.36782 2.81846
12 3029. 09 2.36095 2.83165
13 3264. 16 2. 35441 2. 84456
14 3498. 15 2.34819 2.85715
15 3731.05 2. 34227 2.86953
. 128 +

RKR potential energy curve (n.p. 50) for Te, A Ou state:

B} -1 -1 o
T, = 19450 cm v T +E(v)em r_in(A) rmax(A)
| 0 72.24 2.82474 2.94564
1 216.01 2.78550 2.99546
2 358. 83 2. 75988 3.03171
3 500. 67 2.73987 3. 06242
4 641. 50 2.72311 3.08994
5 781. 30 2.70854 3.11533
6 920. 05 2.69557 3.139i8
7 1057. 72 2.68383 3.16188
8 1194. 28 2.67307 3.18367
9 1329. 73 2.66317 3.20455
1 10 1464. 02 2.65389 3.22501
! 11 1597. 14 2.64511 3.24506
12 1729.07 2.63686 3.26464
13 1859. 78 2. 62900 3.28393
14 1989. 24 2.62153 3. 30290
15 2117.43 2.61435 3. 32167
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Tez
. 128 +
RKR potential energy curve (n.p. 50) for Te2 B 0u state:
T =22285.5cm v T +E(v)em r_. (&) r (&)
e e min _ max
0 81. 68 2.77021 2.88390
1 244.31 2.73361 2.93102
2 405. 92 2.70967 2.96521
l 3 566. 44 2.69099 2.99420
4 4 725. 80 2.67543 3.02028
? 5 883.93 2.66201 3.04448
| 6 1040. 77 2.65009 3.06729
7 1196. 24 2.63915 3.08889
8 1350. 28 2.62870 3. 10929
1 9 1502. 76 2.61904 3.12893
‘ 10 1653. 68 2.60899 3.14728
11 1803. 11 2.60141 3.16717
12 1950. 68 2.59302 3. 18565
13 2096. 49 2.58499 3.20395
14 2240. 49 2.57882 3.22345
15 2382. 58 2.57212 3.24213
Franck-Condon factors for 128Te2 (A 0+ -X 0+> (n.p. 50):
u g
12 13 14 15 16 17 18 19
0 4.985-2 6.959-2 8.846-2 1.032-1 1.110-1 1.102-1 1.014-1 8.679-2
1 7.975-2 7.178-3 5.109-2 2.559-2 5.839-3 2.330-4 1.094-2 3. 319-2
2 3.035-2 7.032-3 4.068-4 1.415-2 3.767-2 5.356-2 5. 064-2 3.155-2
3 4.838-4 1.598-2 3.871-2 4.614-2 3.100-2 8.307-3 2.854-4 L 440-2
4 2.969-2 4.213-2 2.891-2 6.186-3 1.449-3 1.988-2 3. 861-2 3.526-2
5 3.601-2 1.414-2 2.368-6 1.316-2 3.354-2 3.128-2 9.981-3 2. 531-4
6 7.044-3 1.933-3 2.217-2 3.304-2 1.643-2 2.123-4 1.101-2 3. 7276-2
7 3.998-3 2,552-2 2.833-2 7.349-3 1.782-3 2.138-2 2.942-2 1.135-2
8 2.536-2 2.501-2 3.738-3 5.140-3 2.536-2 2.256-2 2. 672-3 5.871-3
9 2.428-2 3.104-3 6.396-3 2.556-2 1.740-2 2.713-4 1. 184-2 2.638-2
10 4.517-3 5.263-3 2.444-2 1.540-2 2.557-6 1.458-2 2.409-2 6.246-3
| Franck-Condon factor followed by factor of ten
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Franck-Condon factors for
9 10 11

; 0 8.506-2 1.101-1 1.267-1
i 1 8.231-2 5.196-2 1.833-2
1 2 7.989-3 1.866-3 2.622-2
A 3 1.719-2 4.769-2 5.101-2
! 4 4.911-2 3.233-2 3.279-3

5 2.209-2 1.318-5 1.961-2

6 1.247-4 2.365-2 3.789-2
1 7 2.161-2 3.507-2 8.070-3
1 8 3.429-2 8.942-3 5,096-3
: 9 1,396-2 2.415-3 2.848-2
( 10 3.614-5 2.312-2 2.132-2

Te

2

WH=WO DI -~

12

. 305-1
.264-4
.616-2
. 326-2
.950-3
. 190-2
.228-2
.026-3
» 752
. 842 -2
.220-6

T-10

DIV =WH=NWONO000 -~

Ionization cross sections = 17.46 * 0.48 x 10~

(B o: - X o;) (n.p. 50):

13 14
.208-1 1.001-1
.427-3 3.676-2
.270-2 4.959-2
.824-4 1.165-2
. 754-2 4.508-2
.498-2 8.072-4
.716-3 2.766-2
. 186-2 2.546-2
.933-2 4.950-5
.691-4 2.322-2
. 129-2 2.269-2

Franck-Condon factor followed pby {actor of ten

6 cm? (66.37).

NIV = W = =] =)

15

. 702-2
. 006-2
. 115-2
.208-2
.981-2
.316-2
.619-2
.000-3
. 135-2
.494-2
. 589-4

Perturbations of tiie v=0 level of the B 0:1 st-te have been observed.

—t bt W = D = O =N U

16

. 374-2
.305-2
.710-4
.623-2
.478-4
.003-2
.062-2
.360-2
.063-2
.082-3
. 739-2
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Spectroscopic Constants

Dissociation energy = 2.95 £ 0.35 ey, 68 kcal/mule, 24000 em™! (69.1).
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Spectroscopic Constants

Dissociation energy = 1.15 £ 0.17 eV, 28.3 kcal/r 9000 cm-1 (69.2).
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