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Fig. 1. Potential energy curves of the eighteen A-S states
for SH* ion obtained by the icMRCI+ Q/56*+SR+CV theory.
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Table 1.  Dissociation relationships for the eighteen A-S states of the SHT ion.
R A5 PRt
A3 oty R S 2
S*H(*S,) + H(*S,) X3, 1°% 0 0 0
S*(*D,) + H(?S,) 115, 235, ¢TI, A%, a'A, 13A 14717 14869 152(1.022%)
S*(*P,) + H(?S,) blY+, 135+, 21, 2°11 24289 24548 259(1.055%)
S(*P,) + H'('S,) 333, 3% 26662 26605 57(0.214%)
S('D,) + H*('S,) 213+ 31, 2'A 35208 35358 150(0.424%)
S('S,) + HF('S,) 31+ 48189 48300 111(0.230%)
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Fig. 2. Potential energy curves of the thirty-five Q states for SH* ion obtained by the icMRCI+ Q/56*+SR+CV theory.
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Fig. 3. Transition dipole moment curves for the twelve transition systems of the SH™ ion.
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Table 2. Spectral constants of sixteen A-S states for the SH* ion.
A-ST P 3 T,/em? R,/nm w./cm! we/em?  B/em?' 10%q./cm!  D,/eV R‘;ﬂ;ﬁgj@jﬁ%
X35 icMRCI+Q/AV5Z* 0 0.13653 2533.81 44.1544  9.20075  24.6556 3.6934
icMRCI+Q/AV6Z* 0 0.13652 2534.52 44.1089  9.20232  24.6607 3.7018
icMRCI+ Q/56* 0 0.13652 2535.42 44.0114  9.20309  24.6573 3.7163
icMRCI+ Q/56*+SR 0 0.13652 2532.15 43.9322  9.20297  24.6422 3.7069
icMRCI+Q/56*+CV 0 0.13620 2550.85 43.3195  9.23974  24.2123 3.7336
icMRCI+Q/56*+SR+CV 0 013620 2547.58 43.2366  9.23968  24.1939  3.7241 4025(32227;4%03“
SEH ) 0 — 254749 49.4293  9.27625  28.6109
SEHR 0 0.13636 2547.17 49.0827  9.27634  28.6152
Fgm 0 0.13638 2547.7  49.3 9.2759 28.49 3.70
FHIRE0 0 0.1368  2566.1 54.5 9.21 28.4
LN 0 0.1366 2542 48 9.24 28.4
Bl 0 0.13568 2616.8 51.2 9.29 23.9 3.45
L 0 0.1367 2540 51.7 9.24 30 3.46
PR 0 0.13658 2565 — — — 3.52
B 0 0.13644 2556.43  49.290 9.2677 28.90 3.6912
FR0 0 0.1365  — — — — 3.72
FIBET 0 0.1368 2532 — — — 3.67
LN 0 0.13547 2601.1 54.1 — — 3.843
FRIB R 0 0.13633 — — — — 3.6803
R0 0 0.13650 2547.4  51.89 9.259 28.94 3.691
FBBY 0 0.1361 2555.2  49.00 9.279 28.5 3.6449
R 0 0.13640 2544.7 48.4 9.6380 29.65 3.7028
IR 0 0.13624 2554.61 48.7851 9.2947 — 3.636
alA icMRCI+Q/AV5Z* 9427.53  0.13639 2549.08 42.8901  9.17847  23.4311 4.3342
icMRCI+Q/AV6Z* 9392.42 0.13638 2549.69 42.9044  9.18005  23.4588 4.3403
ictMRCI+ Q/56* 9328.11 0.13639 2550.51 42.9245  9.18088  23.4961 4.3504
icMRCI+Q/56*4+SR  9331.40 0.13638 2547.38 42.8173  9.18050  23.4554  4.3413
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Table 2 (continued). Spectral constants of sixteen A-S states for the SH' ion.
o B
A-SZ P 3 T.,/em?  R,/nm w,/em'! wea/em?!  BJ/em!  10%./em!  D./eV Rc&“iégj@fﬁ%
icMRCI+Q/56%+CV  9437.63 0.13613 2560.49 43.1082  9.21117  23.5083  4.3637
4 25 22 26 03 0
icMRCI+Q/56*+SR+CV  9441.14 0.13612 2557.36 43.0018  9.21085  23.4673  4.3546 (31 ;40;’) R
. 0
S5 — — 2556 45 9.186"
g2 10727.17 0.13632 2706.7  26.76 9.21 23 4.417
BLNE) 10186.78  0.1362 2567.2  47.48 9.285 28.0 4.2597
) 9745.35 0.13606 2555.05 42.2261 9.3192 — 4.333
b+ icMRCI+Q/AV5Z*  18488.98 0.13632 2558.48 43.8204  9.21435  24.5263  4.4530
icMRCI+Q/AV6Z*  18441.14 0.13632 2558.83 43.8258  9.21535  24.5459  4.4584
icMRCI+ Q/56* 18353.79 0.13633 2559.15 43.8284  9.21502  24.5683  4.4674
icMRCI+Q/56"+SR  18378.81 0.13633 2556.04 43.7294  9.21476 245366  4.4579
icMRCI+Q/56%+CV 1826534 0.13608 2569.62 44.0495  9.24708  24.5960  4.4761
4025622726693 7"
icMRCI+ Q/56* +SR+CV 18200.36 0.13607 2566.51 43.9500  9.24688  24.5638  4.4666 <29 7114;) T
. 0
S 1) — — 2563 47 9.16429
g2 22502.86 0.13579 2705.50  24.02 9.29 23.4 4.19
51 18881.43 0.1362 2576.7  47.34 9.208 27.9 4.3663
15 18564.78 0.13592 2570.63 42.7640  9.3378 — 4.440
4 2K 12 '26 13 0
1S icMRCI+Q/56*+SR+CV 29811.02 0.34974 166.312 38.3324 142327  32.1284  0.0287 0‘233 ;:7;) T
. 0
AT icMRCI+Q/AV5Z*  30213.98 0.14954 1693.24 44.9194  7.66940  32.8770  1.8100
icMRCI+Q/AV6Z*  30198.83 0.14954 1693.72 44.9039  7.66954  32.8775  1.8135
icMRCT+ Q/56* 30168.11 0.14956 1694.20 44.8320  7.66819  32.8600  1.8196
icMRCI+Q/56%+SR  30275.65 0.14989 1678.82 43.9295  7.63172 324899  1.7971
icMRCI+Q/56%+CV  30336.22 0.14939 1693.51 46.5230  7.68158  33.4786  1.7840
4 25 12 36 03 0
icMRCI+Q/56* +SR+CV 30444.20 0.14972 1677.76 455651  7.64464  33.0934 17614 ((8’9 IW“) B
. 0
S 30345.05 0.15008 1672.4 47.6 7.656 35.73 1.7767
g 33310.68 0.14859 1775.8 61.1 7.74 20.0 1.62
5129 30595  0.1502 1660 49.1 7.65 40 1.64
Py 30853.11 0.1497 1697.2  56.59 7.691 38.2 1.7095
ik — 0.14920 1676.8 44.1 8.5531 40.99 1.7842
i) 30518.99 0.14952 1680.79 40.9797 7.7107 — 1.760
4 25 12 36 03 0
¢TI ieMRCI+Q/56*+SR+CV 37969.11 0.16284 1276.56 37.6672  6.43429  25.2501  0.8285 (g h 237(; T
A437),
X 4025021360130
S [19] _ _ _ _ o)
1 6.2286 (4.80%)
Hiip 2 42102.12 0.16129 1246.0  201.4 6.51 11 0.524
BLINE 38424.24 0.1651 1224.5  46.60 6.288 32.1 0.7845
1 37999.62 0.16344 1290.00 62.0699  6.4602 — 1.017
4025627266370
2% ieMRCL+Q/56*+SRHCV 42710.86 0.26952 658.975 23.3805  2.35018  9.10885  0.2249 = (;’O ;(y‘; T
. 0),
AL 42522261130
HEBY 4314258 02707 6164  23.08 2.314 6.7 0.1846 0 00 ZT U0 O
(12.13%)
402562726631
A ieMRCI+Q/56*+SR+CV 44275.28 0.32574 244.964 83.1818  1.50008  43.1803  0.0364 = (32 QW") T
. 0
4025627266370
'S icMRCI+Q/56*+SR+CV 44315.66 0.35878 158.196 38.5784  1.35631  32.5154  0.0260 (32 ;3;) T
. (0]
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Table 2 (continued). Spectral constants of sixteen A-S states for the SH' ion.
A-SZ P 3 T.,/em?  R,/nm w,/em'! wea/em?!  BJ/em!  10%./em!  D./eV Rcﬁifigfﬁ%
. 4 25 22 16 13 0
2 ieMRCI+Q/56*+SR+CV 51355.97 0.26273 605.199 10.4554 243809  24.8410  0.3751 0‘(’;3 3“70/‘; T
377%),
. 4 2 12 3, 0 0
B 51692.05 0.2620 600.5  15.96 2.484 4.9 0.2098 1000 2m0oisT
(15.35%),
2k <0 3, 1 0
AR — 0.25858 6344 202 2.5483 115 035814 10 PO 2mGoidT
(2.22%)
40?50221'6013 w0
2T ieMRCI+Q/56*+SR+CV 53018.27 0.26204 535536 429774 248850  17.5469  0.1600  (67.74%), 46%50%2r3
60370(11.55%),
2 1 3, 0 0
B 5311159  0.2667 500.2  13.68 2.389 10.0 0.1447 10750 2mGon3m
(11.39%)
. 4 25 12 26 13 0
1Bt ieMRCLE Q/56*+SR+CV 54092.38 0.35122 164.554 36.6728  1.40980  31.4536  0.0283 (31 ;6(7“) T
. 0
. 4 25 12 26 13 0
Y icMRCI+Q/56*+SR+CV 54638.43 0.37940 341.127 20.0194  1.19833  7.65666  0.2327 0‘(’;0 ggc;; T
.697%),
40%50221260°3 0
S [31]
i 56539.44  0.3841 (13.59%)
4 25 12 26 13 0
2A  icMRCI+Q/56*+SR+CV 63541.86 0.37388 347.202 2.55690  1.23329  6.96309  0.1668 0‘(’;0 9“3(7‘; T
.93%),
4025022726093 0
A [31]
i 65564.78  0.3669 14.07%)
3T icMRCI+Q/56*+SR+CV 6515148 0.42004 131.057 33.7213  0.93379  10.5468  0.0204 (29 ;‘9;) T
. 0
4 25 12 26 ]3 0
315+ ieMRCI+ Q/56*+SR+CV 7790450 0.40229 182.037 20.4757  1.06690  12.7060  0.0668 (gﬁ ;27(; T
.02%),
4025022726093 10
(13.62%)

T a) FoR/IMES BUZAS RECR BT I b) 2R SR ByfE; o) FORSEHR IR Byl

SHE F A FASIE L X35, alA Fl bIX+
A (U 2 frg). X 34 B H BRI E 5 51k
30037.08, 35122.31 il 36025.66 cm !, 43 4 £U &
22, 25 1 26 MRS, A X358 B Gy(v"= 1—3)
[2459.95, 4830.22 1 7108.68 cm 1] 5525 [0 1114
TFEAHRLT, N5 Rostas 26014 1) Gy(v"= 1—
3) FiHOK 10.71 em 1(0.437%), 29.18 cm 1(0.608%)
H152.95 cm 1(0.751%). AR X8 (v = 0—
3) # B,.(9.15997, 8.87823, 8.59698, 8.31643 cm ')
Fl D,{(4.871x10%, 4.828 %104, 4.779x 104, 4.749x
107 cmt) 55 AH I Y SE 40 (F 5101 W A A5 ARG
Hodr, Civis% Mo"=0—3 1 B,.(9.13343, 8.84828,
8.56422, 8.28080 cm 1) 4} LA/ 0.02654 cm !
(0.291%), 0.02995 cm (0.338%), 0.03276 cm !
(0.383%), 0.03583 cm 1(0.433%); A L8 D,
(v" = 0—3) 5 Rostas %5 " HEEMAN{E (4.912x
104, 4.813x10%, 4.749x104, 4.721x 10* cm!)
(R 2243 14 4.10x10°¢ em (0.835%), 1.50x10
cm ! (0.312%), 3.00x10°¢ cm ! (0.632%)F1 2.80x
105 cm ™ (0.593%). M3 2 WLUKER, ASCS X35

B Ry, we, B, Ml D, AH FE 5111 A —F
BRI, R, M D, 53515 Rostas 55 M 1) {22 4
0.00018 nm(0.132%) F10.0241 eV (0.651%),w, FIB,
3 SR SERAE P B 2E24 0.09 ¢cm(0.004%)
F10.03657 cm 1(0.394%), X Bl i [25:2629.80,32.33] (i)
Re\ }E i/li\» [21-23,25,30,31,33] E/‘J Be & }E i/li\; [25,26,29,30,32] E/‘J
D, B A SCHEHz I 52 g 114,

A SCHAFBIN alA A0 A Gy p(v! = 0—2)
[2471.18,2384.67,2297.82 cm '] F1B,(9.16964 cm ')
5 Milan 5§ 23 1 52 55 {6 W) & 15 1R 47 oy,
AGyyyp(v' = 0—2) 55 Milan % 131 4538 A1 (i
(2479, 2367 A1 2297 cm ) BYMRZE 050K 7.82 cm !
(0.315%), 17.67 cm 1(0.747%), 0.82 cm 1(0.036%),
FF45 B, . Milan % 02 4 525 {4 (9.186 cm ')/h
0.01636 cm 1(0.178%). H 2 2 7] 1, A 3L alA
B w, AL Milan 45 193] 19 52 56 {6 K 1.36 cm !
(0.053%), A SCHY we, UL B FHIE A 223033 B 32 3T
Milan 55 03] ({52 56(H .

AL DI AGyp (v = 0—1) 7351
2478.67 1 2390.90 cm !, ‘BT H Milan %5 131 1) 52
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BAE (2469 #2374 cm™) 735K 9.67 cm(0.392%)
#116.90 cm 1(0.712%). A3CAT By(9.17952 cm )
Fl Dy(4.823x10* cm ™) {X It LevickFl Sarrel'! [#)
SR (9.1642 cm AT 4.82x10°4 em ) 43 I K
0.01532 cm 1(0.167%) F13.00x10 7 cm ! (0.062%).
ASNAF w,, BALEE Milan 508 F9EEK 3.51 cm !
(0.137%) (W5 2).

HLL N 5o FUEBRIT F 2 HUETE B SH 1)
F—BOR AR, TR FAHES AT
S ASTT R T4 (WLFE 2); X PN 25 1 S Bk v
S35 14207.03 Fl 6682.78 cm L, S HI4L4E 16 Al
1AM RSN, R 2 AT UL B, AR SO ASTL A
) T, R,, we, B, Fl D, {f 5 Rostas & 14 41 1 {4
) 22 4 B4 99.15 ¢cm 1(0.327%), 0.00036 nm
(0.240%),5.36cm 1(0.321%),0.01136 cm (0.148%)
F10.0153 eV (0.861%), A WLEAMTYI & 1FAR 4. 1L
Gonzélez-Luque %5 23 f) R, A1 B, {d } Liu 55 52
1) w, 1 D, A8 LA SO 25 A i Rostas 55 1
() SE B B, AR SR Tog, Tho A1 Tyg 53 51
30008.76,31595.52 F124486.84 cm !, e Rostas 214
Hl Edwards 45 (61 1) 52 55 {8 43 5] K 100.93 cm
(0.338%),110.45 cm 1(0.351%),57.50cm (0.235%).
AR o = 0, 1R8I &K B,(7.47891,
7.14589 cm ') X 43 il b Rostas %5 M %) A1 1 {E
(7.47744, 7.12010 cm ') K 0.00147 cm (0.020%)
F10.02579 ¢cm 1(0.362%); A I D,y(v' = 0,
1) 43510 6.311x10* 1 6.188x10* cm !, ‘EA15
Rostas % 1 AU {H (6.312x10°%, 6.129x10* cm™!)
() D 22 43 510 1.00x10°7 em *(0.016%)F1 5.90x
10% em1(0.963%).

AR SC S I A B By(6.29936 cm 1) Al D,
(6.641x10* ecm ™) {253 %1 Lt Levick fl Sarrel”) £
N B SE B{E (6.2286 cm ! Al 6.64x10* cm ') K
0.07076 cm *(1.136%) A1 1.00x10 7 cm 1(0.015%).

HLF M 2 BRAEF] 60 T2 AL SHY B F 95 3
BT, /T4 2300 F 2T W3R 2). X4
AHRABEREE 43510 3025.24 Fl 1362.94 ecm ™!, 43
SEFE 9 6 MR, XHF M 5o BLiE ER
T3 2n FUETE R =R T, 5h 78R
218 (HEFRA). 5o HUE M H T 9% K 2 60 FLiE
M= A58 W & TR, i FA R 15Y, 253
PBA, 1'S, 13%F, 335, 21A Fl 31+ X 8 MK
BB 43 90 231.77, 1814.18, 293.44, 210.04,

228.47, 1876.73, 1345.64 Al 538.81 cm !, 4 | 1
15 4,6, 4, 3,3, 14, 6 A1 7 MRS, @K E T
M 4o BB BT B 2n BUE T A Uk T4
A, A NHERAS 33T MISFHRAEZS 31

3.2 30 Q BHIRIEEE

AN B IE-PUERN G ROV S, SHYE 145 1—56
6 B BRE— 207 240 10 B PR X 10 4
B R BT = A 0 35 4 Q 28 ARG AR E
i A RIS i 2 [ g 0 R 1400 DA R B A B9 L3 3.
30 NHA /55 R AT Q 25 061G H E T A% (R BE
Ab Q SR RIB AR 4. NFE 3 FTLLE W, AR AT
191 B i PR e & 1A] B 5 Sansonetti 1 Martin!*l
A (B AT IR — 3L

ME 1 ATRARER, X35, 135+, 21A, 31T Fil 315+
BAEARA B A i B TE2E X, %08 e
AN, X540 ASESHL 71 O
(X355, , XPzy, 18%f, 18%F ) 21A,, 31%i,
3L WG A AN 5 A~ A-S ZRAXT N E 22
FIAK (W35 2 F13 4). Flun, xFF R, 2b#gE,
X398, M X2 A4 1 XP8 A 12.95 em L Al
2.20 cm !, 135 F3S G PSSR 22.95
cm 'l 24.04 cm !, 2'A, L 2'A A 11.41 cm Y,
31nF, b 3T 14.92 ecm !, 3L b 3T A
8.34 cm L. Xf T R, w, Fl D, fH, 1357 F135f 43
W5 1304 22 9 0.00012 nm, 4.202 cm ! Al
0.0006 eV & 0.00015 nm, 9.457 cm * #10.0006 eV
21, Fl 21A 25 19 22 51 5 0.00007 nm, 0.241 cm!
F10.0004 eV; 31SF, A BEAL T 5 L 3181
AH B {HK 0.00001 nm, 0.022 cm ! A1 0 eV; 3!
IT, A1 3T 259225043514 0.00002 nm, 0.147 cm™!
#110.0001 eV.

PN ATE-PUBERE AR E, HAb 13 4~ A-S 2&
FREBNMQAEGAHQL=0F.7T1MQ0=0%.9
MPA=1F.61Q=28M11Q=3%). M
B 1 ATRUE R, X 13 4~ A-S B2 77 =28
TG, AR SALTHE X Q Z53AHE #h 2675 5% i i) —
BeZE N, alABH PSS AMHZE T R =
0.23564 nm; b'S+A 1 AL 2°2 B4 5IFE R =
0.21280 nmAl R = 0.24478 nm Ab38 X ; AL &k
A 1S 28 ML T R = 0.21043 nm
R = 0.30500 nm; c'IT 7055 195, 235 A 1°A
AT R = 0.19560, 0.25592 F10.37249 nm; 2311
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Table 3.  Dissociation relationships for the thirty-five Q2 states of SH* ion.
T 0 o o —
AL S Fip B9l A3 SOy g 22

S*(1S52) + H(®S,2) 2,1(2), 07, 0 0 0 0 0

S*(®Dys) + H(?S1 o) 2, 1(2), 0+, 0 14683.27 14852.94 14312 169.67(1.142%)

S*(*Ds/2) + H(%S, ) 3,2(2), 1(2), 01, 0 14749.70 14884.73 14340 135.03(0.907%)

S*(*P1jo) + H(Sy ) 0,0+ 1 24300.85 24524.83 24109 223.98(0.913%)

S*(*Pyy2) + H(%S) ) 2,1(2), 07, 0 24334.18 24571.54 24141 237.36(0.966%)

S(*Py) + H*('S) 2,1, 0+ 26163.12 26119.65 43.47(0.166%)
S(Py) + H*(1S) 1, 0" 26569.71 26515.71 54.00(0.204%)
S(°Py) + H*('Sy) 0 26753.83 26693.29 60.54(0.227%)
S('Dy) + H*('Sy) 2,1,0" 35302.53 35358.26 55.73(0.158%)
S('Sg) + H*(1Sy) 0+ 47912.93 48299.60 386.67(0.801%)
4 SHYET 301 Q BHEEREL
Table 4.  Spectral constants of the thirty € states for SH* ion.

O T,/cm! R,/nm we/em?  wet/em™  B,/em! 10%a,/cm™  D,/eV TER JHHE EERIA-SE /%
X35, 0 0.13620  2547.56  43.2445  9.23971  24.2005  3.7247 X3%7(99.94), b'¥+(0.06)
X357 10.75 0.13620  2547.48  43.2333  9.23948  24.1901  3.7234 X3%(100.00)

(1)2%—#0F 9450.80  0.13612  2573.87  46.0128  9.28908  26.3924  2.8723 a'A(100.00)
(1)2%=58 2981519 0.34963  166.454  38.3857  1.42382  32.1592  0.0288 1557(99.96), 2311(0.04)
(2)0* 18309.67  0.13608  2574.94  44.1139  9.27761  24.0330  3.2512  b¥(99.90), X?¥(0.06), A’TI(0.04)
(2)2% 8 30240.09  0.14972  1696.85  49.7033  7.65112 254811  1.7760 ASTI(99.98), alA(0.02)
(2)2%—=#¥F  32806.85  0.23380  2509.39 — 3.16915 — 1.4580 alA(77.40), 1°%(22.60)
(2)1%—#8  30450.79  0.14974  1695.16  47.9175  7.63611  21.9436  0.5737 A’T1(99.92), c'I1(0.08)
(2)1%=#8F 2981541  0.34974  166.287  38.2853  1.42357  32.1552  0.0287 1°%7(99.96), 2311/13%+(0.02)
(3)0* 30673.77  0.14974  1694.38  53.4587  7.70022  38.8758  1.7345 A3TI1(100.00)
()0 %P 30678.82  0.14972  1694.69  52.0127  7.68855  36.0301  0.5236 ABTI(99.96), 1357(0.04)
(1)0- #=#P 2081541  0.34973  166.291  38.3016  1.42343  32.1416  0.0287 15%(99.96), 13£+(0.04)
(3)2 36841.67  0.21486  2156.09  105.219  3.74364  2.85076  0.9665  API1(98.14), 15 (1.80), alA(0.06)
(2)0 37187.56  0.21388  2060.02  79.4391  3.77473  2.45528  0.9271 ABTI(99.64), 155 (0.36)
(3)1%—#8 3798711  0.16284  1300.51 — 6.66115 — 0.8118 c'T1(99.88), A3TI(0.12)
(3)15#=#8  37024.27  0.21546  2152.30 — 3.71384 — 0.9312  A°T1(99.33), 15%7(0.40), c'I1(0.27)

(41 30384.28  0.19998  2690.28  495.643  4.32746  19.2305  0.6441  c'I1(99.76), AT1(0.22), 2*5(0.02)

(5)1 42930.77  0.25650  1185.01  332.068 2.78170  50.8417  0.2116 °1“<1’§7A"j42)3h2&)2_0§§'7612.3;%_10(%44)’

(4)0+ 43840.50  0.23710  1966.06  92.9619  3.06675  0.09380  1.3030  23%(99.44), b!¥+(0.52), A3I1(0.04)

(6)1 44277.03  0.32579 238476  30.0397  1.55515  23.5282  0.0485 1%(99'48;;5/21(%(20%2)’8?311(0'12)’

(4)2 4427791 0.32581  237.588  71.7403  1.54796  33.6822  0.0376  13A(99.72), A’T1(0.16), 2°11(0.12)

137, 44278.35  0.32626 242418  83.0728  1.56957  40.1452  0.0360 13A(99‘78;;&}2@&?2];&311(0‘05)’

(3)0 M318.07 035846 160.048 354678 135376 20.6762  0.0272 > (098D j;jrl}((g'gf))’ PEH(0.07),

(4)0 51249.52  0.26088  619.367  10.2581  2.48406  1.25983  0.3923 23H(99'78111311{(20_ égz+(o.og)7

(5)0* 51950.18 026088 621277 117401 248164 138666 03923 > 9992) Ag(g%;;”)’ /2
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Fo4(8) SHYTET 304 Q BHOLEH %
Table 4 (continued). Spectral constants of the thirty Q states for SH' ion.

O T,/cm™ R,/nm we/em ™t wer,/em

B,/em! 10%x,/cm' D,/eV

15 R L BRI A-SZ5 /%

(M 51382.08  0.26228  605.316  10.4383
(5)2 51522.11  0.26449  589.971  9.18912
(®)1 53062.60  0.26322  536.821  45.1547
135 5412837 035107 174.011  49.6721
BYY 5412846 035110 168.756  44.2580

(6)0F  54608.58  0.38012  336.256  20.2064

(10)1 54629.21  0.37990 337.782 20.1862

217, 63566.22  0.37395  347.051  2.56885
3, 65159.82  0.42902  131.204  33.7622

3'SY, 77932.37 040230 182059 20.4669

243928  2.66297 0.3774

2.39668  3.44104 0.3601

2.48197  17.1823 0.1675

1.43237  35.9687 0.0277

1.42849  35.8142 0.0277

1.19374  7.77952 0.2170

1.19513  7.73759 0.2169

1.23417  7.29528 0.1664
0.93415  19.5788 0.0205
1.06687  12.7012 0.0668

2311(98.88), 2'T1(0.82), 1°A(0.16),
CITI(0.06), 135+(0.04), 235 /1°5(0.02)
2311(99.70), 13A(0.18),

ASTI/1'A/155(0.04)
2171(98.90), 2°T1(0.80)
13A(0.20), 2*£(0.10)
135+(99.70), 13A(0.08), 2'11(0.06),
cTI/ATI(0.05), 3°5(0.04), 1°(0.02)
135+(99.79), AMI(0.12),
1'£(0.07), 155-(0.02)

335 (98.55), 3°11(1.32), 2'5+(0.06)
2311(0.04), 315+(0.03)
3353°(99.06), 3*11(0.85), 3111(0.04)
2371(0.03), 135+(0.02)

21A(99.84), 3*11(0.16)

3111(99.91), 3°T1(0.05), 3% (0.04)
3154(99.93), 3*11(0.04), 335 (0.03)

A5 158, 289, 13A K 'S BFE R = 0.13402,
0.17384, 0.19271 F1 0.20010 nm Ab32 X ; 211 2543
5 255 F1 13A BAHZET R = 0.16183 nm fl R =
0.17751 nm; 3% 5 3311 AL T R = 0.17495 nm;
2SS 255 338 I 33T AFE R = 0.14225,
0.21551 Al 0.22478 nmAk 22 X . SR 1M 78 [ ie-4h i
AT 28 4~ Q A, 3 865 AR B0 R 1 AH 7]
Q&M (OF 0Z . 0 Ot L 1A 15, 2/
2 8) BANEERR X KL, BR T 13A,, 3311, F133,-
BZHh, Fifth 25 4~ Q 25 [ Hrr (7)0, (11)1 #l (8)0*
FHEFRA | W SRR 2R AR AR T AE R A-
S Am#RethZrER (WLE 1 FE 2), IFH 22 4
WA /R AR Q B ROEIE RSN A-S BADE
T RO LA R (W3R 2 R 4). TE4HHY
Oy HT R B (1)2% B8 (v = 0—8) I (2)0+(v' =
0—>5) 1Y FEE A-S B340 518 al A & F bISHE;
(2)2% =% (v = 0—2), (2)1F % (v = 0—2),
(3)0t(v' = 0—2) Al (1)0 (v' = 0—2) I EZ A-S
AR ASTL 2. 258 OHVE] 7 B8, SHYE] T A3
o, WA, ASCHS A, 50 5°8-210.70 cm ™
[(2)2%— %P (2) 1B —#PF] F1-222.95 cm 1[(2)1 %8
—(3)0*)(W. % 4), ‘B A1 Rostas 55 M [ & (A
(-216.95 cm 1) W) A AR4F-

3.3 T4

Hi 3.2 43T A L, X35, , X3z, (1)2% #¥
(v'= 0—8), (2)0*(v' = 0—>5), (2)2% %% (v = 0—

2), (2)1%# %9 (v = 0—2) fil (3)0*(v' = 0—2) X 7
A Q 22 HAL Q R RERBOV #58 . ARYE BRIT %
FEEN, 3X 74> Q M &4 12 MERE. % 5—3K 16
I T (1)2% 55 (v = 0—8, J' = 2, +)- X532 (v")
J"=1,-),(2)0"(v'=0-5, J =0,+)- X335, (v,
J'=1,-)/X3% (v, J"=1,-), (2)2%F (v =
0—2, J' =2, 4)-X°% (v, J' =1, -)/(1)2% #%
(v"=0—_8,J"=2,-), (21F #H (v =0—2, J =
1, +)-X%%,, (v, J"'=1,-)/ X2 (v", J'=1,-)/
(1)258=5F (v = 0—8, J" = 2,-)/(2)07(v" = 0—
5,J"=1,-) M (3)0"(v'=0—2, J =0, +)- X%,
(", J'=1,-)/X35] (v, J' =1, -)/(2)0*(v" =
0—>5, J" = 1, ) —SAHXT R AR 3% shiRaE £l
FATMAEE T (1)2% 50 (v = 0—8, J' = 2, +),
(2)07(v" = 05, J' = 0, +), (2)2% #¥ (v = 0—
2, J' =2, 4), (2)1FHF (v =02, J =1, +)
1 (3)0t(v' =0—2,J =0, +) & 7, M T, .

& 5—16 Fral 12 SRR, [ (1)2% %6
(v'=0—S8, J =2, +)-X327 (v", J'=1,-), (2)0*
(v' = 0—5, J =0, +)-X3%, (v, J' =1, -)/
X3E; (0", J" =1, <) BRIE W Ry pynpn E A X
Ak, (HIX 3 X IR AT (Y 56 i S R 8 AR
9for g o AN, IR 17 0JH, 7,0 0TK 5 E,
X 12 X BRIE R AN I R OEYe A SHES 1 i D).

HE% 5 Al (1)2% 59 (0 = 0—8, J' = 2, +)-
xX3x; (v, J"' =1, -) BRiE Av = 019 9 K 5548
B Ay Rosgsgny 9 forareomgn TNy g
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F5 SHET (1)28 %8 (v =08, J' =2, +) DA X2, (v, J' = 1, -) B IAH—LL BT EE
Table 5. Some transition data between the (1)2%“(v' = 0—8, J' = 2, +) and X3E] (v, J"” = 1, -) states of SH* ion.

(U’-, U”) 'i}/cm ! AU’J’**U”J”/S ! Rv’J’Hv”J” gfu’,/’Hv”J” /\1'/(]/"’1'”,7”/nm (Ulv v’ ) ﬁ/cm ! AU’J"’U”J”/S ! Rl"J"’U”J” gfv’J’Hv”J” /\'L"J""U”J”/nm

(0,0) 9457.82  0.6352 0.9990 5.323x10%  1057.35 (1,1) 9473.61  0.6130 0.9943 5.120x108%  1055.58
(2,2) 9494.83  0.5963 0.9900 4.958x10%  1053.22 (3,3) 9517.20  0.5831 0.9868 4.825%x10%  1050.75
(4,4) 9544.13  0.5699 0.9834 4.690x108%  1047.78 (5,5) 9577.10  0.5537 0.9786 4.525x108%  1044.18
(6,6) 9628.56  0.5322 0.9696 4.303x10%  1038.60 (7,7) 9707.30  0.5020 0.9537 3.993x10%  1030.17
(8,8) 9783.17  0.4601 0.9383 3.603x10%  1022.18

# 6 SHTET (2)07(v' =05, J' =0, +) &M XL, (v, J' = 1, ) BZIAH)—LLER TR

Table 6.  Some transition data between the (2)0* (v’ = 0—5, J'= 0, +) and X3Z(;+ (v, J'" =1, -) states of SH* ion.

(’U/v v’ ) f/’/(:11171 Av’J’**v”J”/sil RL"J""U”J” gfv’]’kv”‘/” /\1*’J’4>1*”J”/nm ('U/v v’ ) f}/cmil Azr’]’*&r”]”/sil RU'J"”U”J” gfv’J"*v”J” /\1*’J’4>1'”J”/nm

(0,0) 18300.93  3.7548 0.9954 1.681x10°%  546.43 (1,1) 1832248  3.4611 0.9813 1.546x10%  545.79
(2,2) 18349.12  2.9931 0.9703 1.333x10%  545.00 (3,3) 18391.11 2.4312 0.9460 1.078x10%  543.75
(4,4) 18471.66  2.0991 0.9116 9.223x10°  541.38 (5,5) 18563.35  2.1080 0.9242 9.171x10°  538.71

oW

F T OSHET (2)07(v =05, J =0, ) BM X3y (v, J' = 1, -) B —LEERETHER
Table 7. Some transition data between the (2)0(v' = 0—5, J' = 0, +) and X3 (v", J" = 1, -) states of SH jon.

(U', v” ) ﬁ/cm’l A,U,J,H,Uul,u/s YRy vyt Qfor e )\UVJ,H”NJ,//nm (U’7 v” ) ﬁ/cm’l A,Urv//a,“ul,u/s YRyp oyt Qfor e )\”/JVHUNJ,//nm

(0,0) 18299.42 1.709x10%> 0.9958 7.653x107  546.48 (1,1) 18320.74 1.655x10% 0.9864 7.393x107  545.84
(2,2) 18347.15 1.624x10*> 0.9801 7.234x107  545.05 (3,3) 18388.92 1.631x10%> 0.9768 7.232x107  543.82
(4,4) 18469.26 1.701x10* 0.9762 7.474x107  541.45 (5,5) 18560.75 1.841x10* 0.9747 8.011x107  538.78

F 8 SHET (228 M (v = 0—2, J =2, +) BRIX32] (v, J' = 1, -) EBZ[E 1 — LR THHR
Table 8.  Some transition data between the (2)2¥(v' = 0—2, J' = 2, +) and X3E] (v, J" = 1, -) states of SH* ion.

(U/v v” ) ﬁ/cm ! Av’J’~>1r”J”/S ! RU'J"”L‘”J” ng/J/‘*U”J” /\1‘/J'4”LY”J”/nm (Ulv v” ) 'E'/Cm ! AL"J""L‘”J”/S ! R'U’J’**U”J” gfv’J’&v”J” /\1",7’4>L"',/”/nm

(0,0) 29791.13 5.022x10° 0.7616 4.241x10°%  335.68 (0,1) 27325.55 1.384x10° 0.2099 1.389x10°  365.97
(0,2) 24957.19 1.752x10* 0.0266 2.109x10*  400.69 (1,0) 31381.91 4.461x10° 0.7076 3.395x10°%  318.66
(1,1) 28916.33 4.598x10* 0.0730 4.122x10*  345.83 (1,2) 26547.98 1.048x10° 0.1662 1.114x10°%  376.68
(1,3) 24275.34 2.993x10* 0.0475 3.807x10*  411.95 (2,0) 32859.06 2.367x10° 0.4122 1.643x10°  304.34
(2,1) 30393.48 2.605x10° 0.4536 2.114x10%  329.02 (2,3) 2575249 3.552x10* 0.0619 4.014x10*  388.32
(2,4) 23575.92 2.746x10* 0.0478 3.703x10*  424.17

F9 SHET (228 58 (v = 0—2, J' = 2, +) &M (1)25 9 (v = 08, J' = 2, -) BZIAIAY—LLERT K
Table 9.  Some transition data between the (2)2!t vell(v' = 0—2, J' = 2, +) and (1)2 vell(p" = 0—S, J'' = 2, -) states of SHT

ion.

(U/, v’ ) f)/cm ! Av’J’ﬂzr”J”/S ! Rlﬁ'J"”U”J” gfv’J’Ev”J” /\1‘/,];,1‘”(/”/11111 (U/, v’ ) ﬁ/cm ! Az;’J’ﬂzr”J”/s ! R’U'J"’U”J” gfv’J’&v”J” Ai*’,/"ﬂv”(/”/nm

(0,0) 20342.46  56.837 0.3254 1.030x10°¢  491.59 (0,1) 17860.81  79.289 0.4540 1.863x10°%  559.90
s 15470. . 1 . X . s 13175. . 0261 1. X 58.
0, 2 5470.96  33.604 0.1924 1.052x10°%  646.39 0,3 3175.67 4.563 0.0261 1.970x107  758.99
(1,0) 21933.18 9.742 0.0561 1.518x107  455.94 (1,1) 19451.53 8.828 0.0508 1.749x107  514.11
, 1 . 1. . .835% 586. , 1 . 5 .365 183 % .
1,2 7061.67  71.270 0.4104 1.835x10°¢ 86.12 1,3 4766.38  63.508 0.3657 2.183x10°%  677.23
(1,4) 12562.64 17.867 0.1029 8.486x107  796.03 (1,5) 10448.91 2.148 0.0124 1.474x107  957.06
, .61 5 1 .029x .85 , 18537.75 . .025 .610x 539.45
2,1) 20927.6 23.542 0.1347 4.029x107 4778 2,2 8537.7 4.406 0.0252 9.610x10°® 39.4
(2,3) 16242.46  29.571 0.1691 8.402x107  615.68 (2,4) 14038.72  70.094 0.4009 2.666x10°¢  712.33
, 1 . 1 . 1906 x . , b1 .85 .05 788 % 1011.1
2,5 1924.99  36.150 0.2068 1.906x10°%  838.59 2,6) 9889 8.857 0.0507 6.788x10°7 011.19

(2,7) 7926.40 1.782 0.0102 2.126x107  1261.63
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10 SHET (U8 B (0 = 0—2, J' =1, +) M XL, (v, J" = 1, -) BZIAH—LLERT R

Table 10.

Some transition data between the (2)1' ¥ (v/ = 0—2, J' =1, +) and X3Zg+ (v, J'" =1, -) states of SH ion.

(’U/, v” ) f)/CHl ! Av’J’**U”J”/S?] RL"J"’U”J” gfu’]"*u”]” /\U/J’A’T”J”/nm ('U/y v” ) f)/CHl ! Azr’JL»U”J”/Sil R1,~’J’~>z:”]” ng’J’**U”J” )‘13’J’4>1'”J”/nm

(0,0) 30004.43 8.544x10° 0.7611 4.269x10°%  333.29 (0,1) 27538.80 2.360x10° 0.2102 1.400x10°%  363.13
(0,2) 25170.39 2.998x10* 0.0267 2.129x10*  397.30 (1,0) 31594.50 7.584x10° 0.7072 3.417x10%  316.52
(1,1) 29128.88 7.803x10* 0.0728 4.136x10*  343.31 (1,2) 26760.47 1.786x10° 0.1665 1.122x10°%  373.69
(1,3) 24487.76 5.120x10* 0.0477 3.840x10*  408.38 (2,0) 33065.48 3.964x10° 0.4128 1.631x10°  302.44
(2,1) 30599.85 4.342x10° 0.4521 2.085x10°%  326.81 (2,2) 28231.44 1.381x10* 0.0144 7.791x107°  354.22
(2,3) 25958.74 5.886x10* 0.0613 3.928x10*  385.23 (2,4) 23782.10 4.634x10* 0.0483 3.685x10*  420.49
F 1 SHETF U5 #h (v =02, J = 1, +) B X3Z] (v, J' = 1, -) B2 — L ERTHdi
Table 11.  Some transition data between the (2)1 *l(v' = 0—2, J' = 1, 4+) and X3Z] (v", J" = 1, -) states of SH* ion.

(’U/v v’ ) f/’/(:11171 Av’J’**v”J”/sil RL"J"”U”J” gfv’]’kv”‘/” /\1*’J’4>1*”J”/nm (’U/v v’ ) f}/cmil Azr’]’*&r”]”/sil RU'J"”U”J” gfv’J"*v”J” /\1*’J’4>1'”J”/nm

(0,0) 30002.92  62.872 0.3531 3.141x107  333.31
(0,2) 25168.43 31.614 0.1775 2.245x107  397.33
(1,0) 31593.00 16.355 0.0797 7.370x10%  316.53
(1,2) 26758.50  80.778 0.3937 5.074x107  373.72
(1,4) 22308.73  23.836 0.1162 2.154x107  448.26
(2,0) 33063.97 1.237 0.0052 5.091x10°  302.45
(2,2) 2822947 4.419 0.0186 2.494x10%  354.25
(2,4) 23779.70  89.554 0.3777 7.123x107  420.54
(2,6) 19713.06  19.252 0.0812 2.228x107  507.29
(2,8) 16035.54 2.079 0.0088 3.636x10°%  623.63

(0,1) 27537.06  76.527 0.4298 4.539x107  363.15
(0,3) 22895.51 6.318 0.0355 5.421x10%  436.78
(1,1) 29127.13 8.333 0.0406 4.418x10%  343.33
(1,3) 24485.58  70.939 0.3458 5.322x107  408.41
(1,5) 20227.66 4.288 0.0209 4.714x10%  494.38
(2,1) 30598.11  20.696 0.0873 9.942x10°%  326.82
(2,3) 25956.56  36.607 0.1544 2.444x107  385.27
(2,5) 21698.64 56.319 0.2375 5.380x107  460.87
(2,7) 17824.76 5.842 0.0246 8.270x10%  561.03

F 12 SHYET (2)1% B9 (v = 0—2, J' = 1, +) &F0 (1)2% 5 (v = 0—8, J' = 2, ) B [AIAY—LLFRITHIR

Table 12.
SH* ion.

Some transition data between the (2)1t vell(y! = 0—2, J' = 1, +) and (1)28¢ vel(v"" = 0—S8, J"' = 2, —) states of

W, 0" ) Bfem™ Apysgrg/st Ry Gfogeyry Mogogrp/nm (v, 07 ) @ fem™ Ay /T Ry Gfyrpmyrgr Aptysorge/nm

(0,0) 20545.10  88.944 0.7458 9.477x107  486.74 (0,1) 18063.45  26.534 0.2225 3.658x107  553.62

(0,2) 15673.59 3.527 0.0296 6.457x107  638.03 (1,0) 22135.10 78.468 0.7088 7.203x107  451.78

(1,1) 19653.45 6.985 0.0631 8.134x10°®  508.83 (1,2) 17263.59  18.942 0.1711 2.858x107  579.27

(1,3) 14968.31 5.666 0.0512 1.137x107  668.09 (2,0) 23605.03  40.211 0.4137 3.246x107  423.65

(2,1) 21123.38  43.820 0.4508 4.417x107  473.42 (2,2) 18733.53 2.190 0.0225 2.806x10°  533.81

(2,3) 16438.24 5.374 0.0553 8.945%x10°%  608.35 (2,4) 14234.49 4.619 0.0475 1.025x107  702.53
(ERREE o' BB R MZ W, 3 9 A% 55 5T SrAETF 304.34—424.17 nm (3T 5850 5 KRR B

TSI T IELLIMX, XERE gf ey TNy giso o
6 L4 1 3.603% 10 8—5.323%10 8 1 1022.18—
1057.35 nm.

H# 6 fk 7R, (2)0t(v' = 0—5, J' =
0, +)-X%%, (v, J'=1,-)/X%%] (v", J'=1,-)
FrA 6 SIS AL T T WO XA 55 R 5, JF Hax
1245 Av = 0 WS HR T Rypynr TNy gy
[ERUREY iR SRILE I NITRE St 7Y

M 8 A, (2)2% B (v = 0—2, J' =2, +)-
X35y (v, T =1, o) RGN 11 KRR SE L AL

IEES o FARIES, Ny p BRI o RS R T2 T
B, VNIBER o FHE R 2 HT . A8 SO (0,
0) 7 A% Rostas &5 M 1Y 52 55 {E J =5 68.66 cm !
(0.231%). MEAh, ARG (2)2% 29 (v = 0—2,
J =4, 4+)-X327 (v", J" =4,-) &5 (0,0), (0, 1)
K (0, 2) % B9 v B A 29731.43, 27270.92
24907.63 cm !, T AT 5 Rostas 2§ 14 FH i 52 95 {5
() w22 AL 43 51 o~ 18.89 cm 1(0.064%), 4.21 cm !
(0.015%)F1112.60 cm(0.051%); ASCifS (2)2% #¥t
(W=1,J=3+)-X32 (v =3, =4,
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F 13 SHYETF ()15 (0 = 0—2, J' =1, +) BH (2)0+ (v = 0—>5, J' = 1, -) A —LEEREBAE
Table 13.  Some transition data between the (2)11tvell(y/ = 0—2, J'= 1, 4) and (2)0*(v" = 0—5, J"" = 1, —) states of SH* ion.

(,Ur7 v’ ) "~)/(3Hf1 A'u’,/"‘m”ll”/s ! Rz:’]’ " J" gﬁf’,l‘< v"J" )\U'J’A’U”J”/Ilm (U’7 v’ ) ﬁ/cm’l A'u’,/""’u“ll”/s ! Rz:’J’ " J" gﬁf’]’< v"J" )\U/.]"’U”J”/nm

(0,0) 11686.65 10.107 0.8178 3.328x107  855.69 (0, 1) 9200.04 2.072 0.1677 1.101x107  1086.97
(1,0) 13293.93 10.976 0.8215 2.793x107  752.24 (1,2) 8413.11 1.349 0.1009 8.569x10%  1188.64
(2,0) 14813.38 6.665 0.5044 1.366x107  675.08 (2,1) 12326.78 5.839 0.4419 1.728x107  811.26

F 14 SHETF 3)07(v' =02, J =0, +) &AM X3 (v, J' = 1, -) DA —LBRELDE
Table 14.  Some transition data between the (3)0*(v' = 0—2, J'= 0, +) and X3E] (v, J"' = 1, -) states of SH* ion.

(W v ) Bfemt Ayygg/S Y Ry Gfogeyry Agpsprp/0m (v 07 ) B fem ™t Ay /S Y Ry Gy A psyrnge/0M

(0,0) 30220.38 8.784x10° 0.7618 1.442x10°%  330.91 (0,1) 27754.52 2.421x10° 0.2100 4.711x10*  360.31
(0,2) 25385.89 3.044x10* 0.0264 7.082x10°  393.93 (1,0) 31833.68 7.924x10°> 0.7038 1.172x10%  314.14
(1,1) 29367.82 8.847x10* 0.0786 1.538x10*  340.52 (1,2) 26999.18 1.889x10° 0.1678 3.885x10*  370.39
(1,3) 24726.26 5.087x10* 0.0452 1.247x10*  404.44 (2,0) 33359.17 4.025x10° 0.3968 5.423x10*  299.77
(2,1) 30893.31 4.746x10° 0.4679 7.455x10*  323.71 (2,3) 26251.75 7.124x10* 0.0702 1.550x10*  380.93
(2,4) 24074.90 4.774x10* 0.0471 1.235x10*  415.38

F 15 SHYET (3)0% (v = 0—2, J'= 0, +) SHM X2, (v", J' = 1, -) B LEERITHR
Table 15.  Some transition data between the (3)0"(v' = 0-2, J'= 0, +) and X3Z(;+ (v", J" =1, -) states of SH* ion.

(1}’7 v’ ) 'l'}/CHfl AL"J/*”L'”J”/S ! R’u’,/"ﬂu“]” gf"zv’J’&zv”J” /\U’J’ m”J”/nIn (’U", v’ ) 'l'}/CHrl AL"J’*"L‘”J”/S ! Rx;’,/’ﬁu”]” gfu’]’ﬁzv”./” /\U’J’ m”J”/nm

(0,0) 30221.89 2.335x10%> 0.3515 3.832x107  330.89 (0,1) 27756.27 2.860x10%> 0.4306 5.565x107  360.29
(0,2) 25387.85 1.185x10% 0.1783 2.755x107  393.90 (0,3) 23115.15  23.586 0.0355 6.618x10°  432.63
(1,0) 31835.19  59.208 0.0760 8.758x10°%  314.12 (1,1) 29369.57  34.969 0.0449 6.078x10%  340.50
(1,2) 27001.15 3.141x10* 0.4033 6.458x107  370.36 (1,3) 24728.45 2.677x10%> 0.3438 6.563x107  404.40
(1,4) 22551.81  86.173 0.1107 2.540x107  443.43 (1,5) 20470.94 14.625 0.0188 5.232x10%  488.51
(2,1) 30895.06  76.543 0.0812 1.202x107  323.68 (2,3) 26253.94 1.715x10% 0.1820 3.730x107  380.90
(2,4) 24077.30 3.697x10? 0.3924 9.560x107  415.34 (2,5) 2199643 2.178x10%> 0.2312 6.749x107  454.63
(2,6) 20011.00 69.369 0.0736 2.597x107  499.74 (2,7) 18122.83  17.788 0.0189 8.119x10%  551.80

F 16 SHETF (3)0(v' = 0—2, J' =0, +) &M (2)0+(v" = 0—5, J' = 1, -) B[ — LR EWE
Table 16.  Some transition data between the (3)0*(v' = 0-2, J' = 0, 4+) and (2)0*(v" = 0-5, J"" = 1, —) states of SH" ion.

(’U/, v’ ) ﬁ/cm ! Av’J’~>z:”J”/S ! R’U'J""L‘”J” gﬁ:ﬂ]’&v”,/” /\1*’J’4>'U”J”/nm (Ulv v’ ) f)/cm ! AL"J"’L‘”J”/S ! R’L"(//"U”J” gﬁ:ﬁ]’&v”(/” /\1*’,7’4>u”./”/nm

(0,0) 11902.04  34.195 0.5205 3.619x107  840.21 (0,1) 9415.43 25.044 0.3812 4.235x107 1062.11
(0,2) 7021.23 5.868 0.0893 1.785x107  1424.28 (1,0) 13509.02  12.903 0.2396 1.060x107  740.26
(1,1) 1102241 4.141 0.0769 5.110x10%  907.26 (1,2) 8628.21 23.338 0.4333 4.700x107 1159.01
(1,3) 6316.42 11.530 0.2141 4.333x107  1583.21 (1,4) 4068.11 1.859 0.0345 1.684x107  2458.19
(2,0) 15027.62 1.800 0.0396 1.195x10%  665.45 (2,1) 12541.01  12.873 0.2830 1.227x107  797.40
(2,3) 7835.03 11.554 0.2540 2.822x107  1276.34 (2,4) 5586.71 14.151 0.3111 6.797x107  1790.00
(2,5) 3424.99 3.968 0.0872 5.072x107  2919.77

7(24168.67 cm V) M T Edwards % 19 (520 (2, +) & BN E.

(24185.54 cm ') fw K 16.87 cm 1(0.070%). H £ 9 FH % 10 AL (2) 1559 (o' = 0—2, J' =1, +)-
AL (2)258 58 (o) = 0—2, J' = 2, +)(1)2% %8 X35, (v, J" =1, ) KRB 12 RS LY
(V" =0—8, J' =2, ) B 17 5IGFRE AP KA 55 JEIE 7 T A E O IX R (302.44—420.49 nm),
Al G ER AT L AMEIX IR (455.94—1261.63 nm), Xf X RS gfr ey it BBl R 7.791x1075—4.269x 1073
B gy ey 3 FEIA 9.610% 10 3—2.666x 10 6. 5 BEAN, ASCHTS (2)158 B80! = 1, J' = 1—3, +)-
b, (2)28 80 (v = 0—2, J = 2, +)-X3Z] (v, X325, (0" =0, J'=1-3, ) RE Q Xk
J' =1, ) BRIERRE (2)2% (v = 0—2, J' = 31594.50, 31586.43 Fl 31574.32 cm !, ‘Ef14 9Lt
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AT ARSGHER SHAE T (1)2% P (v' = 08, J' =2, 4), (2)0"(v' = 05, J' = 0, +), (2)2% #H (v = 0—2, J' =
2, +), (1VF B () = 0—2, J' =1, +) Al (3)07(v' = 0—2, J' = 0, +) &Y 7, I,

Table 17.  The 7, and I',of (1)25 vl (v = 0-8, J'= 2, +), (2)07(v' = 0-5, J'= 0, +), (2)2¥vl(v' = 0-2, J' = 2, +), (2) 115t vel
(v'=0-2,J'=1,+), and (3)0*(v' = 0-2, J' = 0, +) states for the SH" ion calculated in this study.

(1)25 5B ] = 2, +) (2)0+(J' =0, +) (2)2% 5B (J = 2, +) Q158 =1, 4) (3)0(J'=0, +)

\

v Toig/s I/em™! T/ M8 I/em™! Ty /1S I/em™! Tyiy/08 I/em™! Top/ns  I,/em™!

0 1.573 3.375x10712 5.700 9.314x10710 1.516 3.501x10°6 890.537 5.961x10° 866.778 6.125x10°
1 1.622 3.273x10 12 5.836 9.096x10 10 1.586 3.347x10 6 932.228 5.695x10¢ 887.603 5.981x10°¢
2 1.660 3.198x10°12 5.923 8.962x10710 1.741 3.049x10¢  1040.960 5.100x10°% 984.951 5.390x10°6
3 1.692 3.137x10712 5.897 9.002x10710

4 1.726 3.077x1012 5.665 9.371x10°10

5 1.767 3.004x10712 5.232 1.015x107

6 1.822 2.914x10712

7 1.900 2.794x10 2

8 2.039 2.603x10 12

Edwards 45 ' 1) 5256 {8 fiw = 86.89 cm(0.276%),
76.16 cm 1(0.242%) Fil 69.84 cm 1(0.222%); ifi A%
SCHRAR ()18 A (v = 1, J' = 6F1 7, +)- X532,
(v" =3, J"=5H6,-) RG REZMIH(24539.98 Fil
24539.74 cm 1) W% Edwards= 16 %) 52 56 {E 43 51
Pk 31.70 cm 1(0.129%) Fl 48.33 cm 1(0.197%).
e 11 AL, ()15 (v = 0—2, J =1, +)-
X327 (v, " =1, <) KRR B 195 I EAMRIL08
1) 553 58 SR 28 20 A T 302.45—623.63 nm A% K
N, X BB gf e pdE B OA5.091x109—
7.123x10°7. HFE 12 AT, (2)1F %0 (v = 0—2,
J' =1, +)-(1)28 0 (v = 0—8, J' = 2, ) REE
FRAE 12 ZR 43 A5 T AT DG IX A 55 4 R 2, X Y
Aprypryr 36 Bl 4 423.65—702.53 nm, gf, ey
6 FlR 2.806x108—9.477x107. % 13 A 41,
()18 =% (v = 0—2, J = 1, +)-(2)0"(v" =
0—>5, J' =1, -) ;7 6 otk E B a0 E i 4h
JEIX B (675.08—1188.64 nm) FIF5HRHHELE, X
() gfr ey yn LN 8.569% 10 5—3.328 %10 7. (I,
(215 F (0 = 0—2, J' =1, +)- X35, (v", J' =
1, ) BE ()18 B (v = 0—2, J =1, +) &
Top MEEHE.

& 14 v, (3)0t(v' = 0—2, J' = 0, +)-
X327 (v, J =1, ) PR 1L ROAEIT RN B
S X3k (299.77—415.38 nm) 58 5E SIS LR, X0
B gf ey Y0 LR 7.082x105—1.442x 1073, H
FISAHL, (3)0t(v' = 0—2, J = 0, +)-X°%,

(0", J" =1, =) Al 16 0G5 i AT AR X
B A A 22 2 X IR (314.12—551.80 nm) #4955 48 5F
T, XY gfy e A BHEIA 5.232%10 3—9.560 x
107, ;2 16 1%, (3)07(v' = 0—2, J' = 0, +)-
(2)0*(v" = 05, J' = 1, -) j=/E 13 I AT
e DX S fift 28 30T 21 41 X35, (665.45—2919.77 nm)
14 55 8 6 35 2, X LB gyl LA 1,195 %
10 8—6.797x10 7. (AL, (3)0* (v’ = 0—2, J'= 0, +)~
X3z (v J' =1, ) & (3)0t (v = 0—2, J' = 0,
+) & 7,0 EETTIR R . 740, 24 ok R
(2)25 5 (v = 0—2, J' = 2, +), (2)1%# (v =
0—2, J' =1, +) M (3)0"(v' = 0—2, J' = 0, +)
FIT 48 5 93 9 RFBRAT Y Ny YIBE 0" 13
RIMZ WG, WA " 38 T2 /s (0
#* 83 16).

17 AT, (1)2% % (v = 0—8, J' =
2, +), (2)28 ¥ (v = 0—2, J' = 2, +), (2)1 54
(v =0—2, J' =1, +) fil (3)0*(v' = 0—2, J' =
0, +) X 4 DA 7, 4 B o B8 T 1K
I, W BE o B3 RIMEETR N IF HIX 4 DR 7,0
Bl 0 (7S BIANERE 0.466 s, 0.225 ps, 150.423 ns
M1 118.173 ns. (2)07(v' = 0—5, J' = 0, +) I T,
BE oI R S 4 R, TR oY 1S K5
WNE R I HX AN 7 BIAREE FOS T
0.691 ms.

ATREHARIT T (2)2% 29 (v = 0—2, +),
()15 (v = 0—2, +) F1 (3)0F(v' = 0—2, +) &
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0 7, P B R E TR AR AR (LRl 4—I&] 6).
EMT AIH AT AL (0! = 0 Fl 1, +) BT L&
OHYE FHY (2)2% ¥ (v = 0—2, +), (2)1(v' =
0—9, +) A1 (1)0 (v' = 0—S8, +) & B, SH*E +
X 3 7 EALEIIRE T Y 3G R 2
KMo =0, =38, v =1,J =29 flv' =2,
J' = 18HF, (2)2% B (v = 0—2, +) B 7,8
JHRAEAE 5 /N T 11.48, 5.93 F1 3.91 ps(UL & 4);
MBo'=0,J =390 =1,J=28Fv'=2,J = 16
F, (2)1% 50 (v = 0—2, +) B 7, BE JHYAE
A HVINT 2.85, 1.02 F10.47 ps(WEL 5); 4 o' =0,
J =39, 0 =1,J =29H v =2, J = 18H},
(3)07(v' = 0—2, +) K 7,1y BE JIIAEALITHIAK
F13.02, 7.18 F1 5.51 ps (WL 6). A A K se
BILL xls 4% AR AN ST AF B P 45t AL 4E 18 4 A-
SAEM 35 QAEMHEFEML; 7 QF (X3S,
X357, (1)2% 88 (v = 0—8), (2)07(v' = 0—5),

0 é 1‘0 1.5 2.0 2.5 3.0 3‘5
AR

B4 SHYET (228 5% (v = 0—2, +) &1 7,8 J (1)

Liia

Fig. 4. Variation of the 7, with J' for the (2)2t vell (p! =

0-2, +) state of SH* ion.

ST /(1077 s)

0 é 1.0 1.5 2.0 2.5 3.0 3.5 40
220 oM

B 5  SHTET (2)1%F 5% (v = 0—2, +) &I 7, b T

Ak

Fig. 5. Variation of the 7, with J' for the (2)1%t vell(y' =

0-2, +) state of SH* ion.

(22588 (v = 0—2), (2)1F#F (v/ = 0—2) Al
(3)0*(v' = 0—2)] Z [A A 12 XF BRIE R I ; (2)
2HHE (v = 0—2, +), (2)1F#F (v = 0—2, +)
M (3)07(v' = 0—2, +) B 7, B J' BB

140

120 ¢

100

80

60

Bt /(1077 s)

H

40

§

20

0 10 20 30 40
AR
K 6 SHTEF (3)0t(v' = 0—2, +) & 7,08 JHIAEL
Fig. 6. Variation of the 7, with J' for the (3)0*(v' = 0-2,
+) state of SH* ion.

4 % W

BT RGO A% LT OCIR | AR AR S
RN A B G RSO0 DL R 58 4 SR 2 i PR A 22
PR BN, @ Pk 5 B ieMRCI+ Q 45 & &
F1PETTE, R3O SHY BT 18 > A-S 5k 351~ Q
BIGIE S EGE R IR T 5. ATt
B o RO AR B sh R A 5 I W) &
TRAT, FHOCEIENE S 5 B2 T i SE B 5% LA B R SC
SR T AE SRR S BF9E B 1) 24 o HHTRIR,
5AE QA [(1)2%F B (1 =2, 1), (2)07(J =
0, +), (2)2% 20 (J =2, +), (2)1% #H(J =1, +)
1 (3)0T(J' = 0, +)] 1 7, MRGRIE, T, HRIEAK;
FEH (1)2% 58 (v = 0—8, J = 2, +), (2)2% ¥t
(v'=0—2,J0 =2, +), (2)1%F # (v = 0—2, J =
1, +) Al (3)0F(v' = 0—2, J' = 0, +) B 7,8
SERELEIE DNITTZ S 51 BN A1 oL LB - DNTDBZ S
W/ (2)0F (v = 0—>5, J' = 0, +) [ 7, v/
RIS %5, I, WIFE o834 K SemNE K.
2) (2)2% %M (v = 0—2, J = 2, +)/(3)0F(v' =
0—2,J' =0, +)-X32 (v", J" =1,-) Fl(2)1% %
(vV'=0—2,J =1,+)-X3;, (v", J' =1,-)iX 3
NRG A LIRS, Hfa T 299.77—
424.17 nm P LI R EOG B HAR 9 DMERIEIR
I H LR S HIR LS. 3) (2)28 B0 (v = 0—
2, +), (2)1F=# (v = 0—2, +) fl (3)0T(v' =
0—2, +) &Y 7, ABE TR B
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Abstract

On the basis of precisely treating various physical effects—including core-valence electron correlation, scalar
relativistic, spin-orbit coupling, and extrapolation to the complete basis set limit, this study constructs the
potential energy curves of 18 A-S states and the corresponding 35 () states of the SHT ion by means of the
optimized icMRCI+ @ method. Within the all-electron icMRCI/cc-pCV5Z+SOC theoretical framework, the
transition dipole moment curves of 12 pairs of transitions between 7 2 states[including X°%g, , X°Zy , (1)21st vel
(v = 0-8), (2)0* (v’ = 0-5), (2)2't vell(v/ = 0-2), (2)1%t ¥el(v’ = 0-2), and (3)07(v' = 0-2)] are calculated. Based
on the aforementioned potential energy curves and transition dipole moment curves, the spectral data of each
state and the transition data between 2 states are determined by solving the Schrédinger equation for nuclear
motion and combining with the corresponding formulas, and the obtained results are in excellent agreement
with the experimental values. In addition, the spectral characteristics of the 12 pairs of radiative transitions are
clarified, the variation laws of the radiative lifetimes(7,/;) and radiation widths(I,) of the excited ) states are
revealed, and the influence of the rotational quantum number(J') on the radiative lifetimes(7,.;) of the (2)21st well
(v =0-2, +), (2)11* ¥l(p' = 0-2, +), and (3)0* (v’ = 0-2, +) states is discussed. The datasets presented in this
paper, including the potential energy curves of 18 A-S and 35 2 states, 12 pairs of transition dipole moments
between the 7 Q states[ X°Zg, , X°T, (1)28tvl(v! = 0-8), (2)0*(v' = 0-5), (2)28t veli(v' = 0-2), (2)11 vel(v' =
0-2), and (3)0*(v' = 0-2)], and variation of the radiative lifetimes(7, ) with J' for the (2)2 3t ¥ell(v/ = 0-2, +),
(2)115tvell(y! = 0-2, +), and (3)0*(v' = 0-2, +) states of SH* ion, are openly available at https://www.doi.org/
10.57760/sciencedb.j00213.00233.

Keywords: scalar relativistic, spin-orbit coupling, potential energy curves, transition dipole moments, spectral
data
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