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Infrared Fourier transform spectroscopy of XeH
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The infrared emission spectrum of the Rydberg molecule XeH was recorded
with the Kitt Peak Fourier transform spectrometer. XeH was made in a hollow
cathode discharge of 2-2torr H, and 0-1torr Xe. The 0-0 bands of the C 2I1-
B?Z* and the D2E*-C?II transitions were observed near 3250cm™! and
4420 cm ™", respectively. A rotational analysis provides spectroscopic constants
for these states.

1. Introduction

More than 20 years ago, Michels and Harris [1] predicted the existence of
bound excited states for the HeH molecule. This work, and more recent ab initio
calculations on HeH [2-6], NeH [2, 7, 8] and ArH [2, 9-11], show that the excited
states consist of an ionic core (HeH*, NeH*, ArH") and a Rydberg electron. In
these ‘ Rydberg molecules’ [12], the Rydberg electron contributes very little to the
bonding, so the excited potential energy curves of the molecules closely resemble
those of the corresponding ions. However, the ground X 2Z* potential curves of the
rare gas hydrides have only very shallow van der Waals minima.

The first observed electronic transition of a rare gas hydride molecule was
reported by Johns in 1970 [13] for ArH. More recently, the spectra of HeH and
NeH were reported in 1985 by Ketterle, Figger and Walther [14] and the spectra of
KrH and KrD have been recorded for the first time by Dabrowski et al. [15]. In
1986 Lipson analysed transitions of XeH and XeD near 15000cm ! [16] in a
Penning excitation source (Cossart lamp [17]). Additional observations on XeH and
XeD have been made by Dabrowski, Herzberg and Lipson [18].

Brooks, Hunt and Miller [19-20] have published an account of a novel source
for the production of HeH. They observed HeH emission spectra from the interface
between helium gas and solid hydrogen when irradiated by a 15 MeV proton beam.

In addition to these bound-bound observations of rare gas hydrides, several
groups have detected bound-free emission [21-22]. They observed ultraviolet emis-
sion from bound excited states to the repulsive wall of the shallow van der Waals
ground state (X 2Z*).

The dissociation of HeH was also monitored by the detection of the neutral He
and H fragments in charge-exchanged ion beam experiments [23-24]. Selgren and
Gellene [25] have obtained some evidence for the metastability of ground state (or
perhaps some excited state) of NeD.
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In the course of our work on the vibration-rotation spectrum of XeH* [26], we
discovered two new infrared electronic transitions of XeH. A 2I1-2L* transition
near 3250cm ! and a 2Z*-211 transition near 4420cm ~! were assigned to Rydberg
transitions of XeH.

2. Experimental

The experimental details are identical to those reported in the XeH™* paper [26].
The XeH spectra were generated in a water-cooled nickel hollow cathode discharge
lamp at a current of 200mA. A slow, continuous flow of 2-2torr hydrogen and
100 mtorr xenon was maintained through the lamp.

The molecular emission was recorded with the Fourier transform spectrometer
associated with the McMath Solar Telescope of the National Solar Observatory at
Kitt Peak. The 1800c¢m™'-5000cm ' region of the spectrum was recorded at
0-020 cm ~ ! resolution using liquid nitrogen cooled InSb detectors and a wedged Ge
filter. The lower wavenumber limit was determined by the red limit of the detector,
while the upper limit was set by the Ge filter.

Twenty scans were co-added in 14 hours of integration. The interferogram was
Fourier transformed into a spectrum by G. Ladd of the National Solar Observa-
tory.

3. Results

The XeH spectrum shows at least three transitions in the infrared, two of which
were analysed. The spectrum was measured using a data reduction program devel-
oped at the National Solar Observatory called DECOMP. All lines were fitted by a
non-linear least-squares procedure to Voigt lineshape functions.

Xe has nine stable isotopes: 12*Xe (0-1 per cent), 12°Xe (0-1 per cent), 12%Xe (1-9
per cent), 12°Xe (26-4 per cent), '3°Xe (4-1 per cent), !3'Xe (21-2 per cent), 3?Xe
(26-9 per cent), '3*Xe (10-4 per cent), and '**Xe (8-9 per cent). Unfortunately, the
isotopic structure was usually only partly resolved and the lines were broadened by
the presence of the different isotopes. For some R branch lines with J > 205, the
expected isotopic pattern begins to appear as shown in figure 1. However, not
enough lines with a clear isotope effect were observed to warrant separate fits for
each isotopomer. Consequently, our fits were performed with the strongest feature
in the isotopic pattern. This feature is a blend of the lines of the *?XeH and !*'XeH
molecules. As a result, the line positions and constants obtained in our work will be
close to those for '*2XeH and '*!'XeH.

The signal-to-noise ratio for the strong lines was about 20: 1. The relative line
positions could be determined to a precision of about +0-002c¢cm ™. The absolute
calibration of +0-001cm™' was accomplished by observation of the
vibration-rotation lines of OH [27] present as an impurity.

3.1. The C*TI-B2X* transition

This transition occurs at 3250cm ~*. It shows strong Q,, Q,, R;, R,, P, and P,
branches, but the spacing of adjacent lines of the Q, and @, branches is very
unusual for a 2[T-2X transition. As seen in figure 2, the Q, branch forms two heads,
one at J = 3-5 and one at J = 13-5 due to the large y value in the lower *X* state
(table 4).
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Figure 1. Panel A is the R,, (20-5) line of the 0-0 band of the C*[I-B?%L* transition of
XeH. The isotopic structure is just starting to be resolved. Panel B is a stick spectrum
of the same transition with the masses of the various Xe isotopes indicated. In Panel
B, the height of each line is proportional to the isotopic abundance, but the wavenum-
ber scale is not real. The wavenumber scale was established by spacing the lines
proportionally to their masses with the overall width of the pattern set by comparison
with Panel A.
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Figure 2. A portion of the 0-0 band of the C*TI-B2Z" transition of XeH. Note the two
band heads in the Q,, branch.



*auIT paqinliag 5
*oull pepuelg q

‘G pue y saqel Jo

M. Douay et al.

428

S3Ue3lSUo0d ULU yams ﬂuQU:QEOU WCOHUHWOQ UTT UQUNH:UHNOIUQNVNQWQO e
v500°0  9T¥T Z9LE 552
1500°0- 5188 TvLE § vz

610070~ €€2L°TTLE ¢z 6000°0- 9¥¥9 O¥GE %000  900€ 9€Z€  0000°0 G400 6%6Z €T
- - - - 0£00°0- $80L°0TTE  §°Z2 ¥100°0- T96L°SZSE  T¥00 0- [yI9 €626  ST00°0  /G89°LG6T §'2T
£100°0- €90/°T89€ 68000 0/88°%8EE  qE600°0- Z6¥E'%IIE  §'1C €200°0  809T TISE €£00°0- T/TZ'T€ce  2T00°0  098.°9967 §'1Z
2200°0- 0898°T99€  S%¥00°0- G8ZS°LLEE  CE00°0  89%E 8ITE  §°0Z £200°0 €SEL96¥E  TS00°0- E€L0T"6ZZE Y700 0- 6%62 9L6T S 0T
%000°0  SLST'Z¥IE  900°0- ZELE'OLEE  YZOD'D  0999°ZTIE & 61 TEOD'D-  6025°T8%E  STODD- 9T8Z°ZZZE  BI00 0- GLTC 9862 & 6T
0£00°0  68.5°2Z9€ €/00°0- Z9T%°€9€€  0T00°0 99T LZIE  §'ST Z100°0  8YES'89WE  6T00°0 9L GZEE  L000'0- E¥ES 9667  §'8T
$v00°0  ZBET €09  S200°O- [899°9S€E 910070 w86 ZELE &[T 11000  829L°%Sve  1900°0  889v°%Zz¢  %100°0- [€€2°L00E  §'LT
6£00°0 8T¥8°€8SE  T000°0 TBZT 0SEE  6T00°0  0/09°L€1€ &' 9T G000°0  6/0Z°Tw¥E 0900°0  8.9%°€TTE %000 O- €90€°8T0E  §'9T
8£00°0  L669°%9S€  9€00°0  O€0B°EVEE  €000°0  L6€Z°€WIE  §'ST £000°0- 9/98°/Z%E 1500°0 16CL°2ZZ€  8000°0- €¥€L 6208  §'ST
7200°0- SSTLGYSE  $500°0  7L69°LEEE  T100°0- 6861 6¥IE  §'%1 8000°0  ZO%L ¥I¥E  €%00°0 9€%Z°ZZee  T1200°0- [T0S°T¥0E  § 9T
2200°0- %%06°9ZSE  8%00°0 (918 T€EE  O0T00°0- 288%°SSTE G '€l €100°0- %¥18°TO%E 8T00°0- 966 T2CE - - A
G£00°0- £§/2°80SE  T¥00°0  8ZLI'92EE  6000°0- OLTT29TE  §°ZT S100°0- 8/80°68€€  S000°0- €/L6 TZZE q6T00°0  9986°S908  §'TT
250070~ LOY8"68YE  2200°0  0SLL°OZEE  2T00°0- £SL0°69T€  G'TT £200°0  %2SST9LEE  €£00°0- €591°ZZZE€  L000°0- T/¥9°8L08  §TI
6500°0- 6ST9° T/¥E 0000°0 T8€9°STEE  £000'0- 696€°9LTE 60T 810070 O/8T ¥9€€  T%00°0- 0Z%G°Zzee  S000°0- 0955 T60E  § 0T
6500°0- TOZ9°€S¥E  1200°0- 608L°OTEE  0T00°0  SG60°#81€ 66 7900°0  SZ86°TSEE  8%00°0- 26.0°€2Z€  0T00°0  [w/9'WOIE  §'6
250070~ L918°GEWE  9£00°0- ¥8ZZ'90EE  T000°0  8961°C6TE  §'8 [£00°0 TZT6 6EEE  €S00°0- Ovvi'€ZZe  €000°0  T656°LTTE  §'8
Z€00°0  wEZY'BI¥E  0%00°0- O%10°COELE  6000°0  w/wL 002§ §'L %200°0  0TS6°[Z€E  TI00°0- Z66%'%ZZe  T100°0- %Z¥E TEIE  §'L
0¥00°0  €%82°TOYE  €¥00°0- ST8T"86Z€  %200'0 9508 60Z€ §°9 0000°0- 2€90°9TEE  0Z00°0- I8C°6Zz€  LT00°0- €99L°yvIE §'9
9€00°0 6L ¥BEE  9E00°0- 6Z6L°%62€  TI00°0  L0S% 6126  6°G 8100°0- 9€0Z°¥0EE  9000°0  0820°9ZZ€  0€00°0- TEL'8GTE GG
[200°0  w¥61°89EE  8Z00°O- LOE6°T6Z€  €200°0 2008 622€ §'% £200°0- S60€°Z6Z€ 9200°0  STv9°9TZE  LZ00'0- 9ITE TLIE S
0¥00°0  Z60%'ZSEE  T100°0- 8/0L°68ZE - - '€ %200°0- 9962°08Z€  9500°0  S¥00°[ZZE  6200°0- T89T %8IE G'¢€
6200°0 L6L2°LEEE  6000°0- 9.9Z7°88C€  LZ00°0 8EIZ'€SZE  G'T 2200°0- 6050°89Z€  %200°0  %ZS6°9ZLE - - 5z
8100°0  O¥96°ZZEE  wZ00'O- L98L°L8IE 51 L000°0  w6Zv°SGTE 980070  Z0ZE'9ZZE  2E00'0  GLIT80ZE  §'T
q8700°0 0059 °60€€ 0 ¥000°0  €052°ZYZE qlL00°0 9506 ¥ZE 50

0-0 ty 0-0 440! 0-0 22§ r 2-0 Ty 0-0 hs! €D-0 Tiq r
(91 ?1qeL (, _wd ur) gax Jo uonisuen} |, 3, g-11, 2 24} Jo suonisod aul[ paaIasqQ

(0) 1 2qel



429

L.R. spectra of XeH

qP€00°0- T812°0S1€  §°ZI
9000°0- %wO%6 SSTE &'T1T
5L100°0  8ZTE LLEE %000°0 $628°T191€ S'01
- - L000°0- L0987 (9T€ G'6
o7YT0°0- GST8°TBYE 58500°0  CLYT 9GEE 0T00°0 8600°%/1¢ '8
- - 5LS00°0  TZYT1 9vEe L000°0 W¥EZ 081 G/
5>T200°0 86Y8 LEWE 5L200°0  L[8LS 9LEE S100°0- 6S8%°981€ 69
o>I%00°0 96T €LT€ o%900°0- 4/68°GI%E  T€00°0 €4S LIEE Z000°0- 090L°761¢ §°G
580T0°0 [80L°99Z¢ £€000°0- ZZO% Y6EE  TO00'0- €SS0 6TEE L000°0- 0%08°861€ G'¥%
0T00°0 68Ty ELEE  €000°0- 8167 TTEE 6000°0 80/9°%0T¢ §'¢€
0700°0- 7880 €SEE - - 1100°0 89ST°0TZ€ 6°C
0200°0- G6ES EEEE  9200°0  [98%°862¢ S000°0 6980°6TZ¢ §°T
qL€00°0- 68Y6 YTEE L000°0 T19.2°612¢ 60
0-0 ily 0-0 1¢y 0-0 146} 2-0 [4t,) r

()1 9198L



"aUTT paqanalad 5
TeuTT papualg q

‘g pue ¢ soyqel jFo

M. Douay et al.

S3Uue31sSuod wﬂu ﬂu.mi» UwU—JQEOU mCDHUHmOQ MCH.—. CWUNH—JU.—.NO|CM>meﬁO e

0T10°0  T90% €8EY - - 507

OT10°0- 6TE6°L8EY - - S 61

9900°0- 907 T6EY 1200°0- 9026 69Ty  G'81

SET0'0  O16L %8EY - - 581 SL00°0-  Ev1Z°96EY 0000°0  66£2°2817 6.1

7800 0~ 99L€ 88EY - - S LT Z€00°0- 277867 66EY 8000 0- 09/£°86T7 G'91

0ST0°0- €8E9 T6EY - - S 91 8200°0  9€£7S €OWY (01070  195€°%IZ% G661

LIT0°0- LS8S w6EY - - S'ST S800°0  6E£58°90%Y ZZI0°0  9691°0¢T% S Wl

8T10°0- OEET L6EY 9900°0  99Iv woTy  S°W1 9600°0  7/86 60%Y 8500°0  wlIgg'Swew  G'El

S900°0  €ILG°66EY (v10°0  8I8%7 61w  S'€1 T000°0- T6LE°8/S% %8000  SS%6°ZIvy 9500°0  S69¢°19Zv  S°CT

9£T0°0  T106°GLS%  €820°0  6509°10%%  o%690°0 6087 wezy  §°¢1 £€700°0  9SE£6°89S%  §900°0  61GL°STIww 8700°0- 0S8.°9/T% G'T1

26€E0°0  2899°G9S% 50850°0  LIWETEOWY  59/80°0  898L°8wZw ST 11 9700°0- S£9Z°655%  TZ00'0  06T% 8IwY »Z10°0- 0£01°262% S OT
2685070  W6E0'SSSY 5006070  OCLL WOWY  o6L%1°0  5690°€9T%  §°01 9/00°0- LBO% 6%SY  0T00°0- 9L00°1Z%7 6Z10°0- T19G5€°/0E% 6
5T680°0  GZIO WWSY 566€1°0  S%06°S0%7  5L09€°0  TSTT LLZ% S°6 €0T0 0- 960%°6ESY  0S00°0- [TTS €Z%7  o1900°0- 9895°77¢% S°8
SLSET 0 6885°ZESY oCS9T°0  S6LL790%7  o6CE1°0- 6TLET06Z7 S8 £600°0- 9ZTE£°6ZS%  S000°0  wE€TO'9T%7  o6010°0  €6LL°LEE% G/
- - 5802070~ 7£88°90%%7  5£0£0°0- GSWBL E0E® G/ SH00°0- TSLT°6T1SY o8TT0°0  TO9S'8T%7  oE€€0°0  BBZO'ESEw  6'9
294£0°0- 0ZOT 80SY 50220°0- <CL88°90%% 56900 0- L6€L°9TEw  6°9 260T0°0  S7.0°60S% 50Z€0°0  SSOZ TIEW?  oGLS0°0  /[wlE'89E% §°S
2CLT0°0- L%9T°S6WY 5610070  €99%°90%Y T1€00°0- 09€2°62E€% G'G 502€0°0  £B60° 667 o0T50°0  9IWO WEWY  57690°0  8%88 E€8EV SV
550070~ 9S08°T8%%7  %%00°0 910G S0%Y L[%00°0- vI0Z Iwey % 2945070  £99€°68%% 5T090°0  09/T°LE%%  52550°0  6559°66E%  S'¢
9100 0- €T€9°£9%7  9000°0 6206 £0%Y 0L00°0- 6%Z5°7SEw  S'¢€ 50690°0  9800°08%% 565%70°0  86%L Ovyy  5LTE0°0  9Lw8'SIvw ST
Z700°0- WET9°TGYY €700 0- 8SES TOWY Ev10°0- %ZS0°€9Ew  §°C 5612070  6£56° 77wy 72Z10°0  8Tw9°TEWY  S'1
T£20°0  8%29°9¢%%  9600°0- 1%ET 86EY 10°0- €819°2.¢%  6°1 TLEO'0 06107 0SwY S0
59-0 (444 2-0 [420] 2-0 [4Z:1 r 2-0 Ty 59-0 Ty 20-0 114 r

430

(; _wo ur) 49X Jo uonisuetl [1, J—, X, @ 941 JO SUONISURI) PIAIISqO

(@Y7 s1qeL
‘(v)z 1qe L,



431

I.R. spectra of XeH

8500°0-  9.99°6%2% $Ll

JELOL°0  9E66'8SSY  €000°0-  £1S9°E9RY ol

2SELT0 £128°8vSY  OLLOT0-  LSES°LI2Y )

8000°0  926L°20%% £000°0  BISETO6LY  _96Y2°0  2P6'PESY  §800°0- 69217162y <8

2100°0-  995S°20%% 000°0  0L667SIZy  LOEL°0-  L19§°82SY  6900°0-  66LETY0SY <L

12000 0vBYL0%Y J0%0°0  SJSETIYZY  J620°0-  L&LSSLSY  9EL0°O 2692° 1159 X

S7120°0  1966°90%Y 69070 65627992y 910070~  0SSS'80SY  ,L0E0°0 660L° 6257 $°S

101070 6912°928Y  2S60°0  LEL6"SO%Y JOW0°0 11927062y 0000°0- 66297867 995070 089" LYSY 'y
6900°0-  €6l6°1SSY  ¥090°0  YOSE"Y0%Y 7SO0 06L9TYlEy  2900°0  9L96°98Yy  2890°0  L068°2SEY <'s
9110°0-  6250°0SSY  ,0890°0 868" LOYY 20%0°0  ZawltlSEn £000°0  SSS9°6LYY  L0650°0 6155 €959 ¢z
£610°0-  8%5.°80SY 941070 0656°65€Y ,5620°0 06822259 'L
9610°0-  £9.2°88%Y <0
2-0 b2y 3-0 Cly 3-0 ety 3-0 V2 3-0 2y r

(9)Z 91qeL



432 M. Douay et al.

=

4390-05 4402:29 aan-sicm’
Figure 3. A portion of the 0~0 band of the D 2Z*—C?I1 transition of XeH.

As predicted by Earls [28] for a 2[1 state in an intermediate Hund’s case (A = A4/
B = 13), the most intense branches are Q,, Q,, R, R,, P,, and P, and the satellite
branches, Q,,, @,1, Ri2, R,;, P,,, and P,, branches are weaker. As expected, we
saw the six main branches, but only four of the satellite branches (table 1). The P,,
and P, branches were too weak to be identified (table 1).

3.2. The D*T*—C 11 transition

The second transition near 4420cm ™! has the appearance of a normal 2Z*-2T1
transition (figure 3). The 2I1 state was found to be the same 2I1 state that was
involved in the first transition near 3250cm~!. The six main branches were
observed, along with five of the six weaker satellite branches (table 2). Only the P,,
branch was not identified.

The upper 2Z* state was found to be the upper state of the ’Z*-?L* transition
observed by Lipson [16]. In agreement with Lipson, we found this state to be
perturbed at J = 7-5 for the f parity component (N = 8, F,). A slight shift of the e
parity line at J = 3:5 (N = 3, F,) for the upper 2Z* state was also present. No extra
lines involving the perturbing state were identified in the spectrum, so a deperturba-
tion analysis was not attempted.

Figure 4 is an energy level diagram of the known low-lying states of XeH. The
D2X*-A2L* near 15000cm ! was observed by Lipson, while our two infrared
transitions, D2Z¥—C 2TI and C2II-B2X ™ casade from the D 2T " state. The names
of these electronic states are somewhat tentative since additional low-lying states are
possible.

A simultaneous, weighted, non-linear least-squares fit of all of the lines of the
combined D2L*~CTI-B2?X" transitions was carried out. The hamiltonian matrix
for each state was derived with Hund’s case (a) basis functions and diagonalized to
produce the energy levels. The effective hamiltonian matrix of Brown et al. [29] was
utilized. An explicit listing of the *TT matrix elements is provided in Table II of a
paper by Amiot et al. [30]. It was necessary to derive one additional matrix
element, p;

22 FO05(z%+ 8z + 8)(J + 0-5)3,
1,2 +0:25 %5 3z + 4)J + 0-5)3,

where the definitions of Amiot et al. [30] are retained.
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Figure 4. The low-lying states of XeH.

The 2£* matrix elements are also provided in Amiot et als paper [30], but we
disagree with their matrix elements for y, y, and y,. For the customary spin—
rotation hamilton:

ﬁSR =N-§ o+ '}’DNZ + '}’HN4 + '}’LN6)

the correct matrix elements are provided in table 3.

The spectroscopic parameters resulting from our fit of the lines of tables I and 2
are provided in tables 4, 5 and 6. Blended lines and perturbed lines were included in
the final fit, but with reduced weights.

Table 3. Hamiltonian matrix elements for a2Z* state in a case (a) parity basis set.

T e 1 y e +05(J —05)
;o1 f—05 + 15

B e (J+05(—05) yp € +0:5(J —0-5%J + 05)
f (T +05J +15) f—05( + 1-:5%*J + 0-5)

D e—[(J+05J—05]1> 94 e+05(J —053%J +05)?
f =l + 05 + 1:5]2 f=05( + 1-5% + 0-5?

H e [(J+05J-05]° 7. e +05(J —0-5%J + 05)°
Y +050 + 15]° S =05+ 1:5%*J + 05
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Table 4. Spectroscopic constants (in cm™!) for the B2Z ™ state of XeH.

Too 7324-0398(29)+
B, 6-386970(54)
D, x 10* 1-9974(20)
H, x 101° 4-4(22)

Yo 7-44405(31)
Voo X 10 —1-6622(39)
Yag X 107 4-96(13)

Pro x 1011 —6-4(15)

1 The numbers in parentheses are one standard deviation in the last digit.

Table 5. Spectroscopic constants (in cm ™ *) for the C I state of XeH.

Tyo 10 576-9827(28)+
A, 81-6977(15)
B, 6-492172(54)
D, x 10* 1-8013(20)
H, x 10° —9-64(21)

Yo 0-32492(42)
Yoo X 10° —1-777(35)
Vi X 10° 8-36(50)

do . 0-010860(24)
gp, x 10 —1-58(14)

Gy, % 10° 4-07(19)

Po 0-26934(42)
Pp, x 10° —2-024(51)
Puo x 107 27408)

pL. x 10 1-12(20)

+ The numbers in parentheses are one standard deviation in the last digit.

Table 6. Spectroscopic constants (in cm ~!) for the D *Z ™ state of XeH.

Constants This work Lipson
Too 14998-921+ 14998-921(13)1
B, 6-40766(10) 6-40776(48)
D, x 10* 2-1477(58) 2-208(29)
H, x 10° —9-96(95)

Yo 0-08505(89) 0-0860(30)
Y, X 10* —1-735(84)
a1, % 107 2-96(18)

t Fixed to Lipson’s value [18].
1 The numbers in parentheses are one standard deviation in the last digit.

4. Discussion

in our experiment, XeH was produced in an electrical discharge, but the chem-
istry of a xenon and hydrogen plasma is different from that of the other rare gases
plus hydrogen plasmas. As discussed in the XeH™* paper [26], an excess of H,
provides the most favourable conditions for XeH production. XeH was not
observed when 1-2torr of Xe and 0-02torr of H, were used in our hollow cathode
discharge. When an excess of hydrogen is present, Hy is the dominant ion in the
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discharge and will transfer a proton to Xe to produce XeH*. The XeH" ion then
captures an electron to form excited XeH. The XeH cools by cascade emission of
radiation and eventually dissociates into Xe and H atoms.

As expected, there is good agreement between the observed spectroscopic con-
stants of XeH (tables 4-6) and the corresponding values for XeH™ [26]. Unfor-
tunately, only 0—0 bands were observed for XeH, so vibrational constants and
equilibrium molecular constants could not be derived.

For the B2X* transition (figure 4), a spin-rotation constant, y, of 7-44cm !
(table 4) was observed. Such a large value (greater than B) allowed the constants yp,
74 and y, to be determined. A large y value for a 2Z* state suggests that a *IT state
is nearby, but this state was not directly observed. A simple pure precession estimate
(=1, A =60cm ') indicates that the missing B’ 21 state is about 200cm ' above
the B2X* state. A few weak branches could be picked out near 3200cm ™', but
analysis was not possible.

In keeping with spectroscopic custom, we have labelled the low-lying XeH states
as X 2%, 42X B2x*, C?I and D2X*. Our work on the D2Z* and C 211 states
is in agreement with, but more accurate than, the previous analyses [16, 18]. The
discovery of the B2Z™* state and the indirect evidence for a B’ *II state represents
our main contribution to the spectroscopy of XeH. We have resisted the temptation
to assign atom nl/ quantum numbers to the Rydberg states of XeH. We suspect that
n and ! are probably poor quantum numbers for the 4, B, C and D states of XeH
and some ab initio theoretical guidance would be very helpful.

The National Solar Observatory is operated by the Association for Research in
Astronomy, Inc., under contract with the National Science Foundation. We thank
J. Wagner for technical assistance in acquiring the spectra. This research was sup-
ported by the Air Force Astronautics Laboratory (F 04611-87-K-0020).
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