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Revised identifications of OH lines in the solar spectrum have been made from the

detailed laborarory analyses of the A 22*—X2II bands.

In the (0, 0), (1, 1), and (2, 2

bands a total of 175 solar lines are ascribed to OH unblended; 124 have OH as a partial

contributor.

Laboratory intensities along the branches of the separate bands have been

used as a guide in making the solar identifications.

A new edition of solar spectrum wavelengths,
identifications, and other relevant data, to replace
the 1928 edition [1],* is in the course of preparation.
This program includes the revision of molecular as
well as atomic identifications of solar lines. Sepa-
rate papers giving the solar identifications of in-
dividual selected molecules are being prepared. The
first paper, CH in the Solar Spectrum, has been pub-
lished [2]. The present paper is the second of this
series.

In 1928, 185 solar lines were attributed wholly or
partially to OH. The identifications were based on
carly laboratory measurements of the N\3064 band
by Grebe and Holtz [3], supplemented by Fowler’s
work [4]. Subsequently, Shaw [5] extended the
identifications.

In 1948 Dieke and Crosswhite [6] published an
extensive analysis of nine bands of the A 22+—-X 211
system of OH. They used an oxyacetylene flame
as the light source, and photographed the spectrum
from 2800 A to 3550 A in the second order of a 21-ft
concave grating having 30,000 lines per inch, and
set up in a Paschen mounting. For each line the
intensity measurement is given. These measure-
ments were carried out photographically. “The
emulsion was calibrated with the help of iron lines

r N

of known intensity.

This splendid analysis has been used for the
present work. A preliminary report on the revised
identifications of OH lines in the solar spectrum was
given by the authors in 1957 [7, 8]. Since then some
revisions have been made and the counts have been
done in more detail. The results are summarized
in table 1.

From a study of the intensity measurements along
the individual branches it appears doubtful whether
lines having a laboratory intensity of about 10 or
less are present in the sun. Most of the accessible
lines in the last 6 bands listed in table 1 are faint.

1 Figures in brackets indicate the literature references on page 280.

High-dispersion solar spectra have the short-wave
limit near 2950 A because of the ozone absorption
in the earth’s atmosphere. Consequently, some of
the OH bands cannot yet be examined in the solar
spectrum over the entire range of laboratory observa-
tions. The (1, 0) and (2, 1) bands should be present,
and may be detected when high-dispersion rocket
spectra become available.

In tables 2, 3, and 4, the detailed analyses of the
(0,0), (1,1), and (2,2) bands, respectively, are
given. These tables are arranged identically. Tab-
oratory data are on the left, and solar data on the
right.  The rotational quantum numbers of the
lines as assigned in the laboratory analyses are
entered under the headings for the various branches,
0O, P, Q, R, and S. Primes denote satellite lines
throughout. For example, in table 2, the line of
wavelength 3066.114 A, is a member of the R,
branch, and has the quantum number 5 entered in
the R, column as 5’.  Similarly, the line at 3090.270 A
has quantum number 4 in the Q, , branch, entered
as 4" in the Q, column.

Dieke and Crosswhite have assigned individual
intensities in cases where a line is blended. If the
blending occurs within the same band, the intensities
are entered in the table in the order of the rotational
lines as read from left to right. For example in
table 2, the line at 3091.186 A is a blend. The in-
tensity of the P; contributor is 416; that of the Q,
satellite line is 83. 1In cases where the blending
oceurs in different bands, an asterisk follows the
laboratory wave number.

The solar entries are from the current revision.
The wavelengths are from the 1928 edition with
a small running correction applied to convert them
to the 1928 International Solar Standards [9]. The
intensities are the eye estimates as given in Row-
land’s table [10], with —3 substituted for Rowland’s
0000; —2 for 000; and —1 for 00, as was done in 1928.

The differences in wavelength “sun—lab.” indi-
ate very good agreement between the measurements
in the two sources. For example, in table 2, for the
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unblended lines the solar wavelengths average 0.007 A
greater than the laboratory measurements. In
general, residuals greater than 4-0.030 A are tolerated
only if the solar line is a blend or is extremely faint.

In assigning solar identifications, judgment enters
into the picture inhevently. Some investigators are
more conservative than others. Complications arise
from blending, i.e., a solar line may have more than
one contributor to its chemical origin. Many solar
lines are produced by blends of atomic and molecular
lines. The present assignments are based on the
best available data among laboratory spectra. The
symbol ‘|| preceding the chemical symbol, denotes
a predominant contributor and ““|”” indicates a con-
tributor stronger than the others. A dash, “—", in
this column is used in the case of blends to distinguish
the laboratory lines shorter than the solar wave-
length from those that are longer. For example, in
table 2, the laboratory wavelength of the Fe 1 line
is less than the solar value 3078.044 A, while that
of the OH line is greater. In the case of the solar
line at 3082.035 A, OH is probably a contributor on
the long-wave side of a solar line that is not yet
completely accounted for as to chemical origin.  If
“OH” is entered in parentheses in this column, it is
masked in the solar spectrum.

Under “Notes”, the four letters have the following
meaning :
P OH present in the solar spectrum, unblended.
B OH present in the solar spectrum, blended.
M OH masked in the solar spectrum.
A OH absent from the solar spectrum.

For laboratory lines of OH that are masked by
stronger unresolved components, the “OH” entry in
the solar identification column applies to the stronger
OH line, and the weaker ones are masked. Kor
example see table 4, \3226.443.

In table 4, only 58 of the total of 159 lines have
been compared with the solar ledger. Lines of
intensity fainter than about 10 are probably absent,
and coincidences between laboratory and solar
wavelengths are considered accidental for the
fainter lines.

We are deeply indebted to Mrs. Isabel D. Murray
for the able assistance she has given in the preparation
of these tables.
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TasLue 1. OH in the Solar Spectrum
Summary
Laboratory Sun
Total Strongest Summary of counts
Table No. Electronic Vibrational ‘Wavelength range number solar int.
transition transition A lines Rowl. est.
Present Blend Masked Absent Total
2 A2z+—-X°11 0,0 3021 to 3362 283 3 108 63 69 43 283
3 1,1 3109 to 3378 231 1 52 56 81 42 231
4 2,2 3184 to 3372 159 =1 15 5 23 15 58
Total 673 175 124 173 100 572
3,3 3253 to 3356 73 0
1, 0 2811 to 3050 219 0
0,1 3428 to 3545t 119
2,1 2854 to 3070 186 0
1, 2 3483 to 35457 56
3,2 2944 to 3060 119 0

{ Wavelengths from one plate only; the authors state that the wave numbers should be increased by about 0.2 em-! (see ref. 6).

280



182

TasrLe 2. OH in the Solar Spectrum
A 2z+—X 211 (0, 0)
Laboratory Sun
02 P1 P2 Q1 Q2 Ri Rs Sy Intensity Wave number | Wavelength Wavelength Disk int. ©—lab. Solar identification Notes
cm-! A A Rowl. est. A

15, 16 24+2+2 | 33088 89* | 3021 285 A
14, 17 341 | 33083.82 | 3021.749 | 3021 719 0 —0. 030 M
13 4 33073. 92 | 3022, 652 A
18 1 33073.07 | 3022730 | 3022 747 3 +0. 017 Mn 1 M
12 5 33059. 25 | 3023. 994 A
11 7 33039. 96 | 3025. 760 A
10 9 33016. 31 | 3027.927 | 3027. 890 —IN | —0.037 —Pd1 M
9 11 32988. 40 | 3030. 490 | 3030. 484 = —0. 006 OH? P
8 14 32956. 39 | 3033.433 | 3033. 434 1d? | +0. 001 V M
7 18 32020. 61 | 3036730 | 3036. 754 2N | 40.024 ~Tim M
6 2243 32881. 22% | 3040. 368 | 3040. 35 -3 —0. 02 OH p
5 26 32838 48 | 3044. 325 | 3044. 333 -2 +0. 008 oH P
4 29 32792. 81 | 3048, 565 | 3048, 569 -3 +0. 004 OH P
3 30 32744, 63 | 3053.051 | 3053. 068 3 +0. 017 Fe 1 M
2 28 326904. 55 | 3057. 727 A
1 19 32643.36 | 3062 523 | 3062. 52 -1 0. 00 OH? p
9 102 32632. 25 | 3063.565 | 3063. 555 3 —0. 010 OH P
8 10, 9’ 41537844 | 32630.55 | 3063725 | 3063729 2 +0. 004 OH P
8’ 55 32628 46 | 3063. 921 [l wnea o +0. 015 o M
107 31 32627. 94 | 3063. 970 } 3063. 936 2 —0. 034 Nin—]|| Fer { M
7 415 32625. 61 | 3064. 189 |) . +0. 027 - B
11 346 3262511 | 3064, 236 | 3064 216 . —0. 020 OH—OH { B
7’ 68 32623. 68 | 3064. 370 | 3064. 377 1 10. 007 Co 1 M
117 27 32622.39 | 3064. 491 | 3064. 515 —2 +0. 024 Nb 11 M
6 397 32617. 51 | 3064. 950 | 3064. 955 1 +0. 005 OH P
12, 6/ 310+83 | 3261597 | 3065.005 | 3065. 094 2 —0. 001 [OH Cr1 B
12/ 20 32613. 02 | 3065, 372 A
5 363 32606. 60 | 3065976 | 3065. 994 2 +0. 018 OH—Mn 1 B
5/ 100 32605. 13 | 3066. 114 | 3066. 144 0 +0. 030 OH—Al 1 B
13 271 32602. 96 | 3066, 318 | 3066. 364 1 10. 046 Tit V1 M
13’ 15 32599. 82 | 3066. 613 A
1 304 32503. 16 | 3067.240 | 3067. 262 8 0. 022 Fe 1 M
g 114 32591. 92 | 3067.356 | 3067. 386 IN | 40030 OH— B
10 352 32588, 68 | 3067. 661 | 3067. 657 1 —0. 004 OH P
9 373 32587.47 | 3067775 | 3067. 781 1 +0. 006 OH P
14 11 2304323 | 32585.84 | 3067.929 | 3067. 939 2 +0. 010 OH-—Fe 1 B
14 8 11+383 | 32582. 14 | 3068 277 | 3068. 281 1 +0. 004 oH P
12 290 32578. 63 | 3068, 608 | 3068 598 1 —0. 010 OH P
3 234 32577. 61 | 3068. 704 | 3068. 725 1 +0. 021 |OH—Fe 1x B
3’ 126 32576. 60 | 3068, 799 | 3068. 796 0 —0. 003 OH P
7 378 32572.59 | 3069.177 | 3069. 181 2 +0. 004 OH P
13 255 32567.30 | 3069.675 | 3069. 681 1 +0. 006 OH V1 B
15 193 52004 78 | 3069, 913 3069. 915 1 io. 002 OH »

15’ 9 32561. 2 3070. 244 . 0. 021
2 152 32560, 48 | 3070. 318 } B 2 E —0. 053 Mn 1 { M



TABLE 2.

OH in the Solar Spectrum

A 2z3+—X 211 (0, 0)—Continued

Laboratory Sun
02 Py P, Qi Q: | Ry R: Sy Intensity Wave number i Wavelength Wavelength Disk int. O—lab. Solar identification Notes
cm-! A A Rowl. est. A

2/ 127 32559. 53 3070. 392 3070. 380 =i —0. 012 OH P
6 359 32558. 79 3070. 478 3070. 492 1 +0. 014 OH P
14 218 32551.72 3071. 145 3071.145 1 0. 000 OH—Fe1r B
1 69 32542. 56 3072. 009 3071. 965 1 —0. 044 Co 1 M
1 102 32541. 99 3072. 063 3072. 115 3 +0. 052 Ti 1 M
5 325 32540. 55 3072. 199 3072. 182 0 —0.017 OH P
16 159 32539. 3 3072. 308 3072. 328 3 +4-0. 020 OH—|[Co 1 B
16 6 32535. 67 3072. 660 3072. 670 =% +0. 010 OH? P
15 183 32531. 76 3073. 028 3072. 984 6Nd?|  —0.044 Ti 1x M
4 273 32517. 58 3074. 369 3074. 385 1 +0. 016 OH I
17 131 32509. 61 3075. 123 3075. 135 0 +0. 012 OH P
16 151 32507. 38 3075. 334 3075. 355 0 +0. 021 OH P
17’ 5 32505. 77 3075. 486 A
3 204 32489. 49 3077. 028 3077. 027 0 —0. 001 OH P
17 125 32478. 48 3078. 071 3078. 044 4d? —0. 027 |Fe 1i—OH B
18 102 32475, 28 3078. 373 3078, 387 2 +0. 014 OH }];

1 239 32474. 58 3078. 440 any : +0. 005
- 1’ 166 12474 53 | 307s, dos [} 8078 445 2 —0. 023 rCitan M
* 18’ 3 32471. 28 3078. 753 3078. 662 8d? —0. 091 ||Ti 1x Fe 11 M
2 437 32458. 65 3079. 951 -9 07 +-0. 028 | o B
2/ 152 33425 0 | 3080, 006 |y 3079. 979 E —0. 027 108 ke M
2 138 32455. 70 3080. 231 3080. 245 0 +0. 014 OH P
18 98 32444. 91 3081. 255 3081. 247 2 —0. 008 OH Fer1 B
3 616 32441. 90 3081. 541 3081. 550 1 -+0. 009 OH P
3’ 130 32441. 07 3081. 620 A
1 252 32440. 60 3081. 665 3081. 680 1 +0.015 OH 1
19 80 32436. 38 3082. 65 3082. 035 1 —0. 030 == ()L B
19’ 2 32432. 27 3082. 456 A
4 766 32423. 63 3083. 278 3083. 282 1 +0. 004 OH 12
4’ 111 32422. 62 3083. 374 3083. 382 =1l +0. 008 OH P
1 68 32415. 51 3084. 050 3084. 055 =1l +0. 005 OH I
19 77 32406. 64 3084. 894 3084. 897 1 -+0. 003 OH P
5 884 32403. 47 3085. 196 3085. 206 2 +0. 010 OH P
5 93 32402. 10 3085. 317 3085. 331 1 +0. 014 Cr 1x M
20 66 32392, 66 3086. 226 3086. 229 0 +0. 003 OH P
2 335 32390. 94 3086. 390 3086. 400 1 +0. 010 Co 1—OH B
20" 2 32388. 38 3086. 634 3086. 636 =1l +0. 002 M
6 974 32380. 99 3087. 338 3087. 345 1 +0. 007 OH P
6 7 32379. 49 3087. 481 3087. 453 0 —0. 028 Fe 1—OH B
20 59 32363. 49 3089. 008 3089. 000 0 —0. 008 OH P
;’ - 995+ 32355. 88 3089. 734 3089. 745 2 +0. 011 OH P

) 62+293+439 4o

{ 923/ 405100 }&2354. 55 3089. 861 3089. 868 2 +0. 007 OH P
4 94 32350. 27 3090. 270 3090. 222 1N —0. 048 Fe1—Co1 M
4 589 32349. 29 3090. 364 3090. 374 1 +0. 010 OH P
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TasrLe 2. OH in the Solar Spectrum
A 2z+—X 211 (0, 0)—Continued

Laboratory Sun
03 P P: Q1 Qz R R2 S1 Intensity Wave number | Wavelength Wavelength Disk int. O—lab. Solar identification Notes
cm-1 A . Rowl. est. A
25 14 32097. 35 3114. 622 3114, 628 —1 -+ 0. 006 M
14 569 32095. 83 3114. 769 3114. 778 1 -+0. 009 OH P
14’ 11 32092. 65 3115. 077 3115. 043 1N —0. 034 Fe 1 M
7 94 32072, 36 3117. 048 3117. 037 =1l —0.011 OH I
7 481 32070. 89 3117. 191 3117. 201 1 -+0. 010 OH ¥
25 13 32070. 03 3117. 275 3117. 249 0 —0. 026 Cr 11 M
14’ 10 32068. 18 3117. 455 3117. 432 —1N —0. 023 Tiz M
14 527 32065. 05 3117. 759 3117. 768 il +0. 009 OH P
8 609 32063. 74 3117. 886 3117. 890 2 +0. 004 OH—Tir B
15 478 32045. 43 3119. 668 3119. 678 1 +0. 010 OH CH—Cr1 B
15’ 8 32042. 10 3119. 992 3120. 012 —1N +0. 020 OH—Fe 1 B
5 41 32036. 08 3120. 578 3120. 602 —2 +0. 024 OH P
26 10411 32021. 98* 3121. 953 3121. 969 =1l +0. 016 Cru M
1154 8163 32019. 34* 3122. 210 3122, 219 ¢ -+0. 009 OH CH M
8’ 76 32017. 43 3122. 397 A
15 447 32016. 08 3122. 528 . +0. 042 B
8 193 35015 6 | 2155 aeo |1 3122.570 4 +0. 004 OH OH—Crn B
9 531448 32001. 56* 3123. 945 3123. 959 1 +0.014 OH ¥
26 10 31994. 69 3124, 616 3124. 638 =1l +0. 022 OH? P
16 399 31991. 48 3124, 929 3124, 918 2 —0.011 CH OH B
16/ 6 31988. 11 3125. 258 3125. 288 5 +0. 030 Vi M
167 6453 31966, 74* 3127. 347 3127. 362 0 +0.015 OH M
16 372 31963. 32 3127. 682 3127. 671 2d? —0. 011 |OH CH B
9’ 61 31959. 14 3128. 091 3128. 086 ON —0. 005 OH—OH B
9 492+16 31957. 20* 3128. 281 3128. 289 1 -+ 0. 008 Se 11 |OH B
6 36448 31954. 81* 3128. 515 3128. 521 0 -+0. 006 OH 1P
27 7 31940. 34 3129. 933 3129. 947 —1N +0. 014 Y 1? M
10 548 31936. 84 3130. 276 3130. 267 3 —0. 009 [V 1i—OH B
17 324 31933. 87 3130. 567 3130. 567 1 0. 000 |0H Fe it B
(v 4 31930. 19 3130. 928 A
27 7 31913. 37 3132. 578 A
¥ 4 31910. 47 3132. 863 A
17 305 31906. 78 3133. 225 3132, 216 1 —0. 009 OH P
10/ 49 31897. 55 3134. 132 3134. 116 8 —0. 016 Fer |[Niz M
10 475 31895, 44 3134. 339 3134. 337 1 —0. 002 |OH Cr B
18 265 31872. 57 3136. 588 3136. 590 0 -+0. 002 OH P
7111 314505 31869. 52 3136. 888 3136. 890 1 -+0. 002 OH 12
18’ 3 31868. 61 3136. 978 A
28 5 31852. 68 3138. 547 3138. 518 2 —0. 029 Fer M
18’ 3 31850. 29 3138. 783 3138. 786 0 -+0. 003 M
18 250 31846. 40 3139. 166 3139. 164 2 —0. 002 OH 1
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Tasre 2. OH in the Solar Spectrum
A 2z+—-X 211 (0, 0)—Continued
Laboratory Sun
Oy P P2 Q1 Q2 R; Ry S, Intensity ‘Wave number ‘Wavelength Wavelength Disk int. ®—lab. Solar identification Notes
cm-! A A Rowl. est. .
13 8 31296. 74 3194. 301 A
18’ 5 31295. 11 3194, 467 A
18 158 31291. 38 3194. 848 3194. 849 (] +0. 001 |OH Ce 11? B
26 26 31236. 22 3200. 489 3200. 469 5Nd?| —0.020 Nir—||Fer M
19 133 31231. 62 3200. 961 3200. 962 1 +0. 001 OH P
26 25 31214. 52 3202. 715 3202. 695 0 —0. 020 CH OH B
19/ 4 31206. 13 3203. 576 A
19 1242 31202. 23* 3203. 977 3203. 980 1 0. 003 OH P
14 6 31191. 94 3205. 034 A
20 102 31138. 83 3210. 500 3210. 480 1 —0. 020 OH P
27 19 31136. 65 3210. 725 3210. 724 —1 —0. 001 CH OH B
27 18 31115. 28 3212. 934 3212. 892 2N —0. 042 Mn * M
20/ 3 31113. 99 3213. 063 A
20 9544 31109. 97* 3213. 479 3213. 474 —1 —0. 005 OH P
15 5 31084. 69 3216. 092 A
21 78 31042. 95 3220. 420 3220. 433 0 +0. 013 OH P
28 13 31032. 05 3221. 548 3221. 545 =% —0. 003 OH B
217 2 31018. 77 3222, 927 3222, 944 —2 +0.017 Fe n1? M
21 74 31014. 52 3223. 369 3223. 364 —1 —0. 005 OH 1>
28 13 31011. 01 3223. 734 3223. 744 —2 0. 010 OH? 1»
16 4 30975. 13 3227. 468 A
22 60 30943. 87 3230. 729 3230. 727 1 —0. 002 OH |Mn 1 B
29 9 30922. 38 3232. 974 3232. 938 2 —0. 036 Ni1 M
22! 1 30920. 28 3233. 193 32330167 =1l —0. 026 Nir M
22 56 30915. 87 3233. 654 3233. 669 —1 +0. 015 OH P
29 9 30901. 59 3235. 149 A
17 31 30863. 24* 3239. 170 A
23 45 30841. 55 3241. 447 3241. 489 0 +0. 042 Fer M
23 42435 30813. 99* 3244. 346 3244, 354 ON -+ 0. 008 OH P
30 6 30807. 15 3245. 067 A
30 6 30786. 72 3247. 220 A
18 2 30748. 87 3251. 218 A
24 33 30735. 83 3252. 597 3252. 609 ON +0. 012 OH ¥
24 32 30708. 50 3255. 491 3255. 497 1 +0. 006 OH— B
31 4 30686. 32 3257. 812 3257. 823 1 +0. 011 Cri1 M
31 4 30666. 26 3259. 976 3259. 989 4 +0. 013 ||[Fe 1 Cr 1 M
19 1 30632. 23 | 3263. 597 A
25 24 30626, 72 3264. 185 3264, 185 — 1A 0. 000 OH P
25 623 30599. 58 3267. 080 3267. 062 1 —0. 018 Fe 1ir—OH B
32 3 30539. 85 3273. 740 3273. 720 == —0. 020 M
26 17 30514. 00 3276. 243 3276. 262 —1 +0.019 OH I
26 17 30487. 11 3279. 133 3279. 154 1 +0. 021 OH 1%
27 12 30397. 55 3288. 795 3288. 813 (¢] +0.018 Zr 11 M
27 12 30370. 91 3291. 679 3291. 697 ==l +0. 018 Fe 1 M
28 9 30277. 26 3301. 862 3301. 869 =4 -+0. 007 OH? Pt 1 B
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28 8 30250. 81 3304. 749 3304. 754 —1N +0. 605 OH?— B
29 6 30153. 06 3315. 462 A
29 6 30126. 65 3318. 369 3318. 367 1Nd?| —0.002 Tir—Co 1 M
30 ) 30024. 67 3329. 641 3329. 632 —3N —0. 009 Fe1 M
30 4 29998. 38 3332. 558 3332. 576 —3N +0. 018 M
31 3 20891. 82 3344. 439 A
31 | 3 29865. 33 3347. 371 3347. 375 —2 0. 004 M
32 | 2 29754. 34 3359. 892 A
32 ‘ 2 29728, 27 3362. 839 A
* Blend.
TasLe 3. OH in the Solar Spectrum
A2z+ X211 (1,1)
Laboratory Sun
0: Pi P2 Qi Q2 Ri1 R; S Intensity Wave number | Wavelength Wavelength Disk int. O—lab. Solar identification Notes
cm-! [ A A Rowl. est. A
=l — | - DU

3 5 32147. 10 3109. 801 3109. 803 -3 +0. 002 OH? P
2 4 32101. 06 3114. 262 A
1 3 32053. 54 3118. 879 A
8 67 32025. 16 3121. 643 3121. 604 3 —0. 039 Tim [[Cor M
7 68 32023. 93 3121. 762 3121. 783 1 +0. 021 OH |Fer B
9,8’ 6549 32022. 86 3121. 867 3121. 859 —1 —0. 008 Cr m—OH B
7 11+10 32021. 98* 3121. 953 3121. 969 —1 +0. 016 Cr 11 M
9’ 7 32020. 56 3122. 091 3122. 079 0 —0. 012 - Timx M
6 6318 32019. 34* 3122. 210 3122. 219 0 +0. 009 OH CH B
6 13 32017. 81 3122. 360 A
10 62 32016. 73 3122. 465 A
107 6 32014. 36 3122. 696 3122. 664 —1 —0. 032 Fe 1 M
5 57 32011. 67 3122. 958 3122. 949 —1 —0. 009 OH B
5 16 32010. 25 3123. 096 3123. 092 0 —0. 004 Tiz M
11 57 32006. 79 | 3123. 434 3123. 443 —1 +0. 009 OH P

[
1 1t -+ 32004. 20 3123. 687 3123. 698 —3 +0. 011 Fe 11? M
| } 4 484531 | 32001. 56* 3123. 945 3123. 959 1 +0. 014 OH M
[ { 4’ 18 32000. 03 3124. 094 3124. 097 0 -+0. 003 Fe 1 M
‘ 12 51 31992. 79 3124. 801 3124. 803 —1 +0. 002 OH—Ge 1 B
[ i 12/ 3 31990. 07 | 3125. 067 3125. 053 2 —0. 014 Cr i—CH M

: - |
3 37 31988. 34 | 3125. 236 ox +0. 052 r M
. 3/ 20 31087.38 | 3125, 320 } 3125. 288 5 —0. 041 } Vu { M
| 9 60 31977.16 | 3126. 329 3126. 332 — +0. 003 OH 12
! 8 61 31975. 78 | 3126. 464 3126. 472 =1l +0. 008 OH P
3 13 45 31974. 59 3126. 580 op A1 +0. 037 ‘} \ { B
| 10 57 31974, 20 ) 3126, 018 | 3126617 ! LG 001 SEROEROR B
2 24 | 31973.63 | 3126. 674 [ A
| 2’ 20 | 31972. 91 3126. 745 3126. 767 1 +0. 022 | Fer M
13’ 3 31971. 62 3126. 871 3126. 847 0 —0. 024 | Fe 1p M
7 62 31969. 91 3127. 038 3127. 047 —1 +0. 009 ) OH P
11 5346 31966, 74* 3127, 347 3127. 362 0 +0. 015 OH P



TasrLe 3. OH in the Solar Spectrum

A23+—X01 (1,1)—Continued

Laboratory Sun
0z | Py P:| Qu Qs R1 R, Si Intensity Wave number | Wavelength Wavelength Disk int. O—lab. Solar identification Notes
] I_.pcm-1 A i A Rowl. est. A
i) -4
6 57 31959. 51 3128. 055 | 3128. 086 0N +0. 031 OH—OH B
1 11 31957. 78 3128. 224 A
1’ 16+492 | 31957. 20*% | 3128.281 | 3128. 289 1 +0. 008 Sc 1 |OH M
12 48436 | 31954. 81* | 3128.515 | 3128. 521 0 +0. 006 OH P
14 39 31952. 12 3128. 779 | 3128. 776 —il —0.003 OH Y m? B
14’ z 31948. 91 3129. 093 | 3129. 107 1 +0. 014 Fe 1 M
5 51 31944. 43 3129. 532 | 3129. 532 —1N 0. 000 OH P
13 43 31938. 40 3130. 123 | 3130. 137 — 1Y 40. 014 |OH—Ti 1 B
15 33 31925. 20 3131. 418 | 3131. 446 0 -+0. 028 OH P
4 43 31924. 40 3131. 496 | 3131. 526 0 +0. 030 OH—Cr it B
15/ 2 31921. 78 3131. 753 A
14 37 31917. 40 3132.182 | 3132. 189 0 +0. 007 OH P
3 32 31899. 2(7) 3133. 989 | 3133. 966 —d? —0 833 Fe ip—OH g
16 28 31893. 3134. 514 G +0.
1 37 31893. 01 | 3134 578 |/ 3134 541 - —0. 037 } OH—OH B
i 26 31892. 80 3134. 599 | 3134. 626 -1 +0. 027 OH P
15 31 31891. 72 3134. 705 | 3134. 716 1 +0. 011 OH Hf B
o 2 1 6213 3}232’ gala i’l%é' S;i +0. 021 ﬁ
® : 3136. 1 . )
© % 24 31876.24 | 3136, 227 |y 3136195 0 —0. 032 } OH |Fe M
2 22 31867. 82 3137. 056 | 3137. 025 0 —0. 031 Co 1?7-- OH B
16 26 31861. 28 3137.705 | 3137. 710 -1 +0. 005 OH P
1 39 31860. 78 3137.749 | 3137. 765 0 -+0. 016 Co 1—OH B
3 96 31859. 31 3137.894 | 3137. 896 -1 +0. 002 OH P
3/ 20 31858. 55 3137. 969 A
17 23 31857. 39 3138. 083 | 3138. 076 —1 —0. 007 V n—OH B
17 1 31853. 65 3138. 452 A
4 120 31840. 07 3139. 791 | 3139. 761 1 —0. 030 [IV 1r Se m—OH B
4/ 17 31839. 10 3139. 886 A
1 94445 | 31830. 53* | 3140.731 | 3140. 757 3 -+-0. 026 |OH—Ca 1 M
17 2245 31825. 88* | 3141.190 | 3141. 181 0 —0. 009 Car M
5 139 31818. 60 3141. 909 | 3141. 908 2 —0. 001 —OH B
5 15 31817. 44 3142. 023 3142. 021 -2 —0. 002 OH B
18 18 31816. 17 3142. 142 | 3142. 156 —2 +0. 014 OH—V 11? B
2 52 31812. 39 3142. 522 | 3142. 511 —0) —0. 011 OH P
6 152 31794. 56 3144. 284 | 3144. 326 0 +0. 042 CH |OH? B
6 12 31793. 15 3144. 424 | 3144. 453 1 +0. 029 CH Crr M
18 17 31785. 59 3145.172 | 3145.136 2 —0.036 Ni 1— M
o 15 31772. 13 3146. 504 A
2, 3’ 43+16 | 31771. 57 3146. 560 -+0. 038 M
3146. 598 1 } CH—CH OH
3 68 31770. 85 3146. 631 —0.033 B
19 15 31770. 03 3146. 712 A
7 158 31767. 67 3146. 946 | 3146. 934 1 —0. 012 OH P
il L 10+224+11 | 31766. 00 3147. 112 A
4 15430 | 31765. 06* | 3147.195 | 3147 235 3 +-0. 040 Cr 1 M
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Tasre 3. OH in the Solar Spectrum

A2z+—X 210 (1,1)—Continued

Laboratory Sun
Py P, Q1 Q2 Ry Rs St Intensity Wave number | Wavelength Wavelength Disk int. O—lab. Solar identification Notes
cm-1 A A Rowl. est. A
23 5 31531. 66 3170. 502 3170. 481 —1 —0. 021 M
13* 2 31508. 67 3172. 815 A
13 101 31504. 86 3173. 198 3173. 210 0 +0. 012 OH 12
23 5 31503. 56 3173. 329 A
7 15 31494. 57 3174. 235 3174. 221 0 —0. 014 Fe 1p M
7 75 31493. 16 3174. 377 3174. 380 0 +0. 603 OH P
14 96 31487. 30 3174. 968 3174, 953 1 —0.015 OH P
8 95 31486. 60 3175. 039 3175. 045 0 +0. 006 [Sn 1 OH B
14’ 2465 31484, 02%* 3175. 299 3175. 314 1 +0.015 OH Fe 1 M
6 31464. 92 3177. 227 A
14/ 2 31458. 98 3177. 826 3177. 822 —1d? —0. 004 M
24 4 31457. 66 3177. 960 A
14 89 31455. 88 3178. 140 3178. 161 1 +0. 621 OH 1P
8’ 12 31439. 22 3179. 824 A
8 78 31437. 64 3179. 984 3179. 966 == —0. 018 OH P
15 82 31432. 83 3180. 470 3180. 491 0 +0. 021 OH B
1154 24 1+4 31429. 95 3180. 762 3180. 746 2 —0. 016 Fe 1 M
9 95 31423. 71 3181. 393 3181. 420 0 +0. 027 OH Cr B
15/ 141 31406. 08%* 3183. 180 A
15 76 31402. 83 3183. 509 3183. 520 —2 0. 011 OH 1e/
6 31385. 40 3185. 277 A
9’ 10 31380. 30 3185. 795 3185. 804 —2N -+ 0. 009 OH 12
9 81 31378. 50 3185. 977 3185. 979 (U +0. 002 OH 12
25 3418843 31377. 45* 3186. 084 3186. 104 ONd?|  +0.020 OH M
16 69 31374. 47 3186. 387 3186. 383 0 —0. 004 OH 12
16/ =0 31370. 78%* 3186. 762 3186. 752 3 —0.010 Fe 11 M
10 88 31358. 00 3188. 010 3188. 034 1 +0. 024 OH Cr 1 B
16/ 25 143 31350. 14 3188. 860 A
16 64 31345. 70 3189. 312 3189. 317 0 -+ 6. 005 OH 12
10/ 848 31317. 74%* 3192. 158 A
10 76 31315. 80 3192. 356 3192. 396 0 -+0. 040 Fe 1 M
17 5747 SRR TIOk 3192. 732 3192. 724 —2 —0. 008 OH 1P
17/ 1 31308. 07 3193. 145 A
5 31302. 07 3193. 757 3193. 734 —1N —0. 023 Fe 1p Fe 11p M
11 82 31289. 40 3195. 051 3195. 085 0 +0. 034 CH OH B
v 1 31288. 59 3195. 133 3195. 140 —1 -+0. 007 Ru 1 CH M
17 54 31284, 47 3195. 554 3195. 593 2 +0. 039 Nir—Y M
26 2,3 31264. 35* 3197. 610 3197. 596 =1l —0. 014 Vu?—CH M
11/ 6 31251. 95 3198. 879 3198. 902 —2N +0. 023 Fe 1?7—Ir 1? M
11 7243 31249. 76* 3199. 103 3199. 137 0 +0. 034 — B
18 4643 31245. 66* 3199. 523 3199. 527 4 -+0. 004 Fe 1 M
18 43 31219. 00 3202. 255 3202. 257 ! 4+ 0. 002 OH P
12 75 31217. 83 3202. 376 3202. 382 0 -+ 0. 006 [V 1OH B
4 31215. 09 3202. 657 3202. 667 0 -+0. 010 Fe 1p M
12’ 5 31182. 67 3205. 986 3206. 007 1 +0. 021 Ti 1t M
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TABLE 3.

OH in the Solar Spectrum

A2z+-X?211 (1, 1)—Continued

Laboratory Sun
02| P1 P | Qi Q: | Ry Ra St Intensity Wave number | Wavelength Wavelength Disk int. ©—Ilab. Solar identification Notes
cm-! A A Rowl. est. A
24 6 30108. 36 3320. 385 3320. 379 —3 —0. 006 M
24 6 30081. 91 3323. 415 3323. 395 1 —0. 020 M
25 5 29992. 50 3333. 212 3333. 222 —2N +0. 010 M
25 5 29965. 35 3336. 232 3336. 260 2 -+0. 028 Fe 1 M
26 4 29872. 41 3346. 611 3346. 602 —3N —0. 009 M
26 4 29845. 53 3349. 627 3349. 652 —1 +0. 025 Cr ur? M
27 3 29748. 07 3360. 601 3360. 607 0 -+ 0. 006 NH M
27 3 20721. 36 3363. 621 3363. 616 1 —0. 005 Nir M
28 2 29619. 12 3375. 232 3375. 215 —3 —0. 017 Co1? M
28 2 29592. 56 3378. 261 A
*Blend.
TasrLe 4. OH in the Solar Spectrum
A2zt—X a1 (2, 2)
Laboratory Sun
0, | P, P | Qu Q: | Ry R: Intensity ‘Wave number Wavelength Wavelength Disk int. ©—lab. Solar identification Notes
cm-! A A Rowl. est. A
7 10 31391. 16 3184. 692 A
6 9 31390. 37 3184. 772
7 2 31389. 41 3184. 869
6/ 2 31388.°82 3184. 930
8 10 31388. 31 3184. 981 A
5, 8 8+1 31386. 21 3185. 195
5 2 31384. 81 3185. 337
9 10 31381. 60 3185. 663 3185. 674 0 +0. 011 M
9’ 1 31379. 49 3185. 877
4 7 31379. 00 3185. 927
4/ 3+188+3 31377. 45* 3186. 084
10 941 31370. 78* 3186. 762 3186. 752 3 —0. 010 Fe 11 M
3, 107 5+1 31368. 88 3186. 955
3’ 3 31367. 97 3187. 047
2 4 31356. 63 3188. 200
11, 2’ 9+3 31355. 76 3188. 289 A
1,17 2+3 31342, 84 3189. 604
8 9 31337. 94 3190. 101 3190. 104 1 +0. 003 CH M
12 7 8+9 31336. 18 3190. 280 3190. 294 == +0. 014 OH 12
9 9 31335. 04 3190. 397 3190. 404 =2 +0. 007 OH? B
6 9 31329. 35 3190. 976
10 9 31327. 37 3191. 178
5 8+8 31317. 74* 3192. 158
11 8 31314. 95 3192. 443
13 7457 SIS0, 11y 3192. 732
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3196.

3196.
3197.
3197.
3198.
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+0. 002
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TABLE 4.
A 2z+—X 211 (2, 2)—Continued

OH in the Solar Spectrum

Laboratory Sun
02 P1 P2 Q1 Q2 Ri Ra Intensity ‘Wave number Wavelength Wavelength Disk int. ©O—lab. Solar identification Notes
cem-1 A A Rowl. est. A
53, 6/ 5+4+58 31065. 67* 3218. 061
19 3 31063. 77 3218. 258
5 13 31052. 42 3219. 435 3219. 429 —3 —0. 006 OH? 12
10 22 31041. 05 3220. 613 3220. 607 -1 — 0. 006 Co1 M
10’ 1 31038. 92 3220. 834
9’ 1 31037. 97 3220. 933
9 21 31036. 09 3221. 130 3221. 135 = +0. 005 OH—Ti 1 B
19 2 31033. 49 3221. 398
4’ 3 31028. 02 3221. 966
4 7 31027. 31 3222. 040
20 2 31103. 28 3224, 537
10’ 1 31002. 17 3224. 653
10 20 30999. 98 3224. 881 3224. 925 0 +0. 044 Fer M
11 21 30997. 79 3225. 093 3225. 122 =15 +0. 029 OH ¥
6 14 30997. 24 3225. 166 A
11" 1 30995. 51 3225. 346
5,5’ 913450 30984. 97* 3226. 443 3226. 446 =1l +0. 003 OH M
20 2 30973. 74 3227. 613
11 19 30959. 61 3228, 086 3228. 103 1 +0.017 Mn 1 M
12 19 30950. 83 3230. 002 3229. 990 1 —0. 012 Fe1 M
7 14 30939. 35 3231. 201 3231. 222 —3 +0. 021 OH?—Ce 11 B
64 3 30937. 73 3231. 370
4 6 1+10--17 30936. 75%* 3231. 473 3231. 472 —1 —0. 001 OH ¥
12 18 30914. 94 3233. 752 3233. 762 —1 +0. 010 Vi M
13 17 30899. 79 3235. 338 3235. 327 0 — (80T Fe 1p M
7 2 30885. 95 3236. 787
7 11 30884. 62 3236. 926 3236. 923 —2 —0. 003 OH 1p)
8 14 30878. 47 3237..571 3237. 583 =7 +0. 012 OH 19
13 16 30865. 95 3238. 885 3238. 897 —1N +0. 012 OH— B
5 143 30863. 24* 3239. 170
14 15 30844. 71 3241. 115 3241. 138 =) +0. 023 OH?—Sm 11 B
8’ 2 30830. 03 3242. 658
8 12 30828. 51 3242. 819 3242, 834 —2 +0. 015 OH 1y
9 14 30814. 55 3244. 287 A
14 14 30812. 58 3244. 495 3244. 498 il +0. 003 OH— B
6 15 1413 30785. 44 3247. 355 A
9’ 2 30770. 13 3248. 971
9 12 30768. 41 3249. 153 A
15 1249 30754, 71%* 3250. 600 3250. 637 3N +0. 037 Fe1 M
10 13 30747. 49 3251. 364 3251, 353 1N =0, il Fe 1ip Sc 11? M
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(Paper 63A3-23).

16 11 30721. 82 3254. 080 3254, 060 1N —0. 020 Mn 1 M
10/ 1 30706. 41 3255. 713
10 124-1 30704. 48%* 3255. 918 3255. 901 6 —0. 017 Fe 11 M
7 141 30703. 60* 3256. 010
16 1041 30692. 47* 3257. 192 A
11 13 30677. 20 3258. 814 3258. 783 3 —0. 031 Fe 11 M
17 94-24-2 30653. 79* 3261. 302 A
1117 1= 30638. 59* 3262. 920
11 11 30636. 79 3263. 112 3263. 133 -3 +0. 021 OH 12
17 9 30625. 62 3264. 302
12 1241 30603. 61* 3266. 650 3266. 676 3N -+ 0. 026 Cr1— M
18 8 30581. 21 3269. 043
12/ =Rl 30567, 65* 3270. 493
12 10 30565. 36 3270. 738 3270. 749 —3N +0. 011 OH 12
18 8 30553. 98 3271. 956
13 10+1 30526. 69* 3274. 881 3274. 909 1 +0. 028 Ni 11 M
19 7417 30503. 90* 3277. 328
13 9 30490. 25 3278. 795
19 7 30477. 58 3280. 158
14 9 30446. 32 3283. 526
20 6 30421. 81 3286. 172
14 8 30411. 45 3287. 291
20 6 30396. 26 3288. 934
15 8 30362. 54 3292. 587
21 5 30334. 62 3295. 617
15 7 30328. 91 3296. 238
21 S 30309. 73 3298. 325
16 7 30275. 12 3302. 095
16 22 614 30242. 63 3305. 643 3305. 627 —2N —0. 016 Fe 11 M
22 4 30217. 95 3308. 342
17 6 30184. 11 3312. 051
17 5 30152. 65 3315. 507
23 3 30144. 34 3316. 421
23 3+3 30120. 44* 3319. 053
18 5 30089. 32 3322. 485
18 443 30058. 68* 3325. 873
19 4 29990. 76 3333. 405
19 4 29960. 78 3336. 741
20 3 29888. 18 3344. 846
20 3 29858. 81 3348. 136
21 3 29781. 53 3356. 825
21 2 29752. 48 3360. 072
22 Y 29670. 76 3369. 367
22 2 29642. 30 3372. 592
*Blend.
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