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The A’I1,-X*3* emission spectrum of the magnesium monobromide radical, MgBr, has been recorded with a Fourier
transform spectrometer modified to record double-sided interferograms. The emission spectrawfthe2, —1, 0, +1
bands were generated in a microwave discharge of a mixture of argon and vaporized MgBkv = 0 and—1 bands were
rotationally resolved, but thE, spin componentA®Il,,,) in the (1, 1), (1, 2) and vibrational bands with> 1 were missing
in our spectra because of a strong predissociation inAttstate. The molecular constants in both electronic states were
determined for the two bromine isotopomers. Thdond length in thel state is about 2.327 A, which is about 0.02 A shorter
than in the ground state. Franck—Condon factors were calculated from the Rydberg—Klein—Rees potentials, and they reproduce
the observed relative intensities of the bandheads. An upper limit for the dissociation eRgygyas obtained as 26 268.4
cm™, based on the absence of the energy level with 1, A*Il,,, J = 1.5 in our Spectrum.e 2000 Academic Press

I. INTRODUCTION orbit constant are positive in th state, although the lambda-
doubling should be negative due to a higher lyidg state 6).
Predissociation resonance is an interesting perturbationAf) of these unusual features derive from a continudih
the spectra of diatomic molecules and many studies of thiyte which causes a predissociation in Ahstate @).
phenomenon have been reportéyl This phenomenon results  The anomalous lambda-doubling in MgCl can be explaine
when a bound potential curve is intersected by a repulsiw a mixing of the?Il, state with theA?Il, state. The inverted
potential curve. For example, t¥I1 state of the magnesium 2y state is characterized bymaelectron (or more correctly an
monohydride radical (MgH) is predissociated by a dissociatiVgectron hole) which originates from an atomic halogen ¢
23" state and as a result the rotational structure in the O‘OPoitaI, whereas the regulak state is characterized by &
band of theC—X transition around 243 nm is suddenly “cutoff’g|ectron in a metal-centered orbital. Because of the mixing
1 2. _ . . a regularA state and an invertedl state, the lambda-doubling
In the magnesium halide family, MgCl and MgBr are alsgs influenced both by positivAs, of the “pure”A state and by
reported 0 have a predissociatéd state, which lies ?bout the negative, of the invertedfII state. This explanation also
26 000 cm* above the ground state. Although tR&ITI-X"X"  5ccounts for the variation @<, with the halogen atom of the
transition of MgCl was known early this centur§){ it is only MgX (X = F, ClI, and Br) series, in whictAs, increases
recently that Rostast al. (4) demonstrated that the state is strongly from MgF (37 cm* (7)), MgCl (54 cm* (4)), to
predissociated. They found that the laser-induced fluorescerm‘@,_:)r (120 cm* (8)). This behavior is to be compared to the
(LIF) spectra showed a sudden cutoffiat= 7. In addition, aZ?[] states in the 0%, SiX, and BX (X = F, Cl, Br, and I)
it was found that the spin—orbit coupling constakie, and the  4gjcals for whichAs, changes only slightly when the halogen
vibrational intervals,AG, .., in the A state have a strong 5¢om changes8]. Considering that the spin—orbit coupling
v-dependence. They also carried out a rotational analysis of stant of Mg is relatively small and that of the halogen
(0, 0), (0, 1), and (0, 2) bands observed previously by Singfiym increases from F to BY, this variation ofAg, of MgX
et al. (5) and corrected the previous assignmers They  shows an increase in the contribution of a halogen atom to t
found that the lambda-type doubling constarind the spin— g|ectronic configuration of thé state. These conclusiond)(
are also supported by more sophisticated theoretical calcu
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FIG. 1. Overview of theAv = 0 bands of the\’II-X?3.* transition of MgBr.A andB indicate thePy (1, 1) andQ.;, Py (2, 2) bandheads, respectively.
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FIG. 2. Overview of theAv = —1 bands of theA’II-X*3 * transition of MgBr.A andB indicatePy (1, 2) andQ.,, Py (2, 3) bandheads, respectively.
The lines denoted by asterisks are probably bromine atomic lines.
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FIG. 3. A portion of thePy; branch of theF; spin component of the (0, 0) band. Several small lines around 25 77bgerhaps belong to the minor Mg
isotopomers.

absorption and noted a predissociation in #eX system for thermal emission spectra of tie-X bands up tor, = 5 and
the first time (2). The spectra were measured with a highsaw theAv = —3 and+4 sequences. They used a King furnac
temperature furnace and containad = —2, —1, 0, +1 at a temperature of about 2200°C4) and also pointed out
vibrational sequences up tg, = 5. He found that the (3, 3), similar band features as HarringtohZy.

(4, 4), and (5, 5Q.; bandheads for thE, spin componentand Recently, Sadygoet al. (15) carried outab initio calcu-
the (1, 1) and (2, 2) heads for tHe, spin component are lations on MgBr and compared the results with a mediun
diffuse, less intense than expected, and shifted from the&solution LIF spectrum of thed—X band system. They
expected positions. It was not possible to detgct 3 for the obtainedQ.; and P bandheads for thé&’Il,,, v, = 0, 1
F, spin component. After a partial rotational analysis of the ((&gvels, but suggested that th&Il,,, v, = 1 level was
0) band by Patel and Patel3), Puri and Mohan observed partially predissociated because it had unreasonably we
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FIG. 4. A portion of theF, spin component of the (0, 0) band.
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FIG. 5. Fortrat diagram of the (0, 0) band. Note that for simplicity f\¢ andRy branches are excluded in this figure.

fluorescence. On the other harRl, andP.. bandheads for large negative value; —2200 cm* (15). As a result, the
A’l,,, vo, = 0, 1 levels were detected, but only a vergrossing of the potential curves féd = 3 happens about
weak P., bandhead was obtained for t#€Il,,, v, = 2 1200 cm' lower than that fo) = 1. Sadygovet al. (15)
level. The() dependence of the predissociation is caused kyso found an additional indirect predissociation resonan
the relatively small spin—orbit coupling constant, +100 for v = 3, 4 of theQ) = } spin component by mixing witl
cm ' in the A state, whereas the dissociati{ld; state has a = 3, 4 of the Q) = 3 spin component by the norm&-
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FIG. 6. Fortrat diagram of the (0, 1) band. Note that for simplicity ¢ andRy branches are excluded in this figure.
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AZH, state, v=0
T(]‘

25833.01403(98)

25832.98315(98)

TABLE 1 I1. EXPERIMENTAL
Molecular Constants of MgBr
Mg ’Br Mg" Br A few tens of grams of MgBr (Aldrich, 99.9%) precursor

were placed in a quartz tube. The precursor was heated up
more than 400°C by a heating tape wrapped around the tube
slow flow of Ar buffer gas at a pressure of 1.5 Torr carried th

. . HO-7006(17) H0.697318) MgBr, vapor into the microwave discharge region. One-hur
Ao x10 5-2452(100 :0327(100) dred watts of power at 2.45 GHz was applied to the microway
B 0.16973390(59) 0.16875687(54) cavity. The discharge glow was focused onto the emission pc
Dy 107 1.32255(119) 1.3048(59) of the FTS with a CaFlens.
Pl 0.022647(62) 0-021806(36) All of the spectra of MgBr were recorded with the modifiec
poo x10° -0.959(23) -1.222020) Bruker IFS 120HR Fourier transform spectrometer (FTS)
University of Waterloo 17). The spectrometer was recently
modified to record double-sided interferograms, in order t
X25" state, v=0 eliminate lineshape problems associated with the phase corr
" 0.0(fixed) 0.0(fixed) tion. We also made a new emission port directly in front of th
By" 0.1658547742(39) 0.1649015936(56) entrance aperture so that a single lens can be used to fo
Do x107 1.30650(96) 1.2823(58) emission into the spectrometer. Finally we attached a phot
W x10° 5.947644(23) 5913511(21) multiplier tube to the “back parallel exit.” This was very
o' 10° 2109) 48018) |mpor_tant in Qrder to improve sensitivity in the _V|5|ble anc
ultraviolet regions because the numerous reflections from t
aluminum mirrors in the sample chamber and the detect
v=1 . . . .
compartment reduce the signal intensity. During the observ
m 3714838(23) 370409624) tion we did not evacuate the spectrometer, which caused all
B 0.164933014230) 0.1639857500(60) the wavenumbers to be influenced by the refractive index |
Dy <10’ 1.2976(46) 1.2884(64) air. Because of this, we had to convert all of the measuremer
A" x10° 3-861065(18) 5.827731(19) to vacuum wavenumbers, as discussed in the next section.

1. Incm™ units. The numbers in the parentheses indicate the standard error in the last

significant digits.

uncoupling interaction followed by a strong interstate inte
action between tha state and the continuufll, state. This

indirect interaction becomes important as the quantum nu
berJ increases and as the spin—orbit constant decreases

the higher vibrational levels of tha state.

Walker and Gerry examined the Fourier transform micr
wave (FTMW) spectrum of MgBr and obtained rotationq

A visible quartz beamsplitter was used to record the spect
Many strong lines such as magnesium atomic lines near 19 O
cm™ (18) were located near our spectral region. These strot
atomic lines could reduce our signal-to-noise ratio. To min
mize the influence of extraneous emission, we used a 450-i
blue-pass filter (Corion, LS-450) which cuts the light below
22200 cm*. The spectra were measured from 24 000 t
A 400 cm® because there were no strong atomic lines d
t%:rted in this spectral range. The emission spectra were ac
mulated for 10 scans at a spectral resolution of 0.05'cm
Norton—Beer—weak was selected as the apodization functic

T:e zero-filling factor was 2, and the dispersion was appro:

ately 0.015 cm' per data point.

transitions for a few low-lying rotational levels of the ground

state (6). On the basis of the, value and the hyperfine
structure, they concluded that the unpaired electron is located
on the Mg atom and that the Mg—Br bond is almost completelyWe have obtained thay = —2

ionic in the ground state.
Apart from a partial rotational analysidX), there is almost {ional sequences were almost evenly separated by 356. c

I11. RESULTS

—1, 0, +1 vibrational
sequences in the 24 000-26 300 ¢rmegion. These vibra

no rotational information available for thfestate. In this study, Among these, thdv = —1 and 0 bands such as (0, 1) and (0
we recorded the rotationally resolvéd-X transition of MgBr 0) were strong and rotationally resolved but only bandhear
by using a Fourier transform spectrometer. The (0, 0) and (O,@ére available for the\v = —2 and +1 bands. Overview
vibrational bands were rotationally assigned. We also obtainggectra of the\v = 0 bands of theA—-X transition are shown
several weak bandheads up ¥q = 2 andvyx = 4. By in Fig. 1. TheF, spin component AI1,,,—X*3", left part)
considering Harrington’s resultd?), we could determine im- contains five bandheads uptg = 2, namelyPy (0, 0), Q.
proved vibrational constants and RKR potentials for &7 (0, 0), Py (1, 1), Q« (1, 1), andQ.; (2, 2). On the other
andX?% " states. hand, theF, spin component A°I1;,—X*X ", right part) con

Copyright © 2000 by Academic Press



218

HIRAO, PINCHEMEL, AND BERNATH

TABLE 2

List of the Observed Bandhead Positions

viv"

0

1

2

(1) Fy spin component (A2I1;,-X?£")

Py 25762.66 [0.00] 25394.06 [+1.10]  25027.37 [+2.12] - -
0 Pec 25775.80 [0.00] 25404.73 [+1.04] - - -
or 25775.93 [0.00] 25404.85 [+1.04]  25036.37 [+2.10] - -
Py - 25781.26 [0.00] 25415.52 [+1.04]  25051.61 [+2.05] -
1 Pee 2616533 [-1.11]  25794.53 [0.00] 25426.27 [+1.05] - -
Oer 26165.64[-1.26]  25794.70 [0.00] 2542636 [+1.01]  25060.67 [+2.01] -
2 o - 26180.34 [-1.15]  25812.22[0.00] 25446.65[+0.93]  25083.76 [+1.86]

(2) F, spin component (A’TT3,-X>2")

Py 25872.35 [0.00] 25503.91 [+1.11]  25137.34 [+2.09] - -
0 P.. 25886.36 [0.00] 25515.26 [+1.04] - - -
Ou 25886.50 [0.00] 2551537 [+1.18]  25146.89 [+2.06] - -
1 Oer 26266.7 [-1.6]° 25896.0 [0.0]® 25527.6 [+1.2]" 25149.1 [+2.119 -
2 Qo - 26265.8 [-1.8] 9 25897.6 [0.0] ¥ 255322 [+0.7] ¥ -

2 All numbers are in cm'. The number in square brackets indicates the isotope stiifig®'Br)—1(MgBr).
® Measured by Refl2. Used in our fit after a calibration. See text.
“ Measured by Refl2, but neither calibrated nor included in our fit. See text.

tains only the (0, 0) band. Note that all bandheads of ti&°C laboratory temperaturéd, 20, the actual emission will
bromine isotopomers;*Mg”Br and *Mg®Br, overlap each be shifted to the “air wavenumber=(/\,,) 15 803.7725 cm'
other because the molecular constants of each isotopomer(2® by the refractive index of air at 15 798 ¢M Nyeye =
very similar. Additionally, all of theQ.; bandheads almost1.00027657. If the wavenumber of the internal He—Ne laser f
overlap with theP., bandheads, because the splitting betweghe FTS in air is also set to exactly 15 798 Cinthe sampled
these two heads is determined by the small spin—rotation meovement of the moving mirror in the spectrometer is at it
teraction in the ground state. Th@ = —1 region has a similar real distance multiplied by,.\. Hence, the interferogram,
appearance (Fig. 2), except that there are double bandheadsvteen Fourier-transformed, gives air wavenumbers divided |
each feature because of the bromine isotope splitting. Thesg .. and thus the observed scale of wavenumbiggswill be
features agree with the recent medium-resolution LIF specsimply
(15).

Figure 3 illustrates a portion of the; (0, 0) branch of
the F, spin component. Typical linewidths for th¥; (0, 0)
branch in bothF, andF, spin components were 0.08

TABLE 3
Vibrational and Spin-Orbit Constants of Mg™Br

and the signal-to-noise ratio was about 100. In these bands, T. @, WX,
there was no significant bromine isotopic shift observe&k=" Obs. " 0 374.238(2) 1.381(4)
However, in the nearly final stage of the analysis, we found Obs.? 0 373.8 143
that highJ transitions of the other branches such(asand Cale.? 0 365.9 172

R.. showed some isotopic shifts (Fig. 4nd we could thus yos

) X . L Obs. " 25824.31(8) 392.76(18) 3.60(6)
separate the two bromine isotopomers in our fitting proce- ,
Obs. ¥ 25823.0 3943 2.30
dure.
Cale. ¥ 25362.8 397.4 2.83

Spectral line positions were measured by using the program
PC-DECOMP. Because the spectrometer was not evacuated,
all line positions had to be corrected for the refractive index of L This work. Numbers in parentheses indicate the standard deviation for Ie

nificant digit.
air (19, 20. We assumed that the single-mode He—Ne Iase% Taken frc?m Refs
em!55|_0n occurs exa_ctly at _15 798 chin vacuum. If the laser 2 pedium-resolution LIF spectra and calculated results at the level c
emits in “standard air,” which means dry air at 760 Torr andA-MCSCF/SOCI were taken from Ref5.
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TABLE 4
Franck—Condon Factors of the A’II-X’X* Transition of MgBr
Viv" 0 1 2 3 4
0 0.9268 ¥ 0.0693 ¥ 0.0035 9 0.0004 0.0001
1 0.0704 9 0.7610 % 0.1513 0.0146 9 0.0020
2 0.0026 0.1587 9 0.5643 ® 0.2285 " 0.0366 9

a) Observed and rotationally assigned.

b) Only the F; spin component was detected and some parts of this were rotationally
resolved.

¢) Band heads of the F; and F, spin components were detected.

d) Only band head of the F; spin component was detected.

Dex = Vaid Niene = Pvac X N Npono [1] spectra. Standard line positions were taken from the literatu
(22), and the calibration factor was 1.000002119(50).

where 7, is an air wavenumber and = n(7,,) is the
refractive index of air at the vacuum wavenumbgg (19, 20.

For the purpose of calculating vacuum wavenumbers fégm
we calculated the observed wavenumbérg) (from v, at

IV. ANALYSIS

Because the rotational constant of MgBr is relatively sma

. (~0.1 cm™"), and the two dominant isotopomers are almos
3000 data points evenly separated by 10 tfrom 0 to 30 000 equally abundant, all of the rotational bands were expected

cm *. Using Fhe cal'culated valueg, a least-squares ﬁt.W%% very dense and overlapped. FétB-"3 " transition, 8 of 12
pe.rformed using a simple polynomial model for the relatlorbrrclnches are spaced approximately I8/ In the initial stage
‘f’h'p betweerd., gnd the calculated vacuum wavenumbersdf the assignment, we began with tAg branch and stron@®;,
Pvae aNd we obtained branch in (0, 0) band becau$y has a B spacing between
each rotational line. MoreoveR; branch as shown in Fig. 3

A = Ve — 15 000, [2] was isolated from other strong branches sucl@asand Q..
We utilized the traditionaN? Hamiltonians of Browret al.
8= —-6.619702X 107 %+ 6.7274390x 10 5 X A (23) for our analysis. The matrix elements are listed by Amic

10 2 1 et al. for the ’I1 state R4) and by Douayet al. for the?> " state
T 7.367955< 10 X AT+ 1.864215x< 10 (25). To start the analysis, we made combination difference
X A3+ 1.22781X 107 ¥ X A%+ 2.46704 betweerP; andQ;, branches in each spin component of the (C
% 10724 X A5+ 2.8993% 10°2° X A, 3] 0) ba_nd l_Jsing the averaged molecular con_ste_mts for the tv
bromine isotopomers. Based on these preliminary molecul
constants for thé state, we assigned the lines of the strahg
Dyac = Vex — O. [4]  branches. In this step, the molecular constants in ground st
were fixed to the values obtained from the microwave dai
This formula is effective in the wavenumber region from 0 t§¢16). The bandhead positions Bf; andQ. branches were used
30000 cm*. The error caused by this conversion is less than estimate the sign and magnitude of the lambda-doublir
2 X 10°° cm™ throughout the covered wavenumber regiongonstantp. After recognizing the isotopic splitting ifQ;,
assuming Edie's formula reproduces the refractive index obranches, we fitted the bromine isotopomers separately. If \
air with a precision of 2< 10°°. Although the assumed He—Nedid not have such severe overlapping, our estimated accur:
laser line position differs slightly from the actual position, alfor the line positions would be better than 0.01 ¢nHowever,
influences from this difference are very small under normélecause of very severe overlapping in our spectrum, we ge
experimental conditions and can be included in a calibratiarally had to assume a value of 0.05 Crfor the accuracy of
factor. The effectiveness of this formula was verified by cothe line positions, while 0.01 cm was used for the less
recting anl, absorption spectrum collected by using an FT8lended parts of th,,, Ry, andR,, branches in thé&, spin
under similar conditions. component and thBy branches in the both spin components
Following this air-to-vacuum correction, conventional caliWe also included the microwave dates) after correcting for
bration was carried out using Ar atomic lines present in ouhe hyperfine structure of the bromine nuclei.
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TABLE 5
Observed and Calculated Relative Intensities of the Q. Bandheads
vViv" QY 0 1 2 3 4
0 172 1.000 (1.000) 0.110 (0.065) 0.008 (0.003) - -
J=21L5 J=17.5 J=14.5
3/2 0.795 (0.830) 0.068 (0.065) 0.004 (0.003) - -
J=225 J=16.5 J=135
1 12 0.021 (0.044) 0.548 (0.406) 0.103 (0.070) 0.010 (0.006) -
J=285 J=215 J=17.5 J=145 -
2 1/2 - - 0.185 (0.150) 0.055 (0.052) 0.009 (0.007)
- - J=215 J=175 J=145

Note.Top (bold): observed intensity and calculated intensity a 800 K (in parentheses), and bottom (italic): the quantum number
J of the upper state at the band head. The observed and calculated intensities are relati¢¥ te th@, v= 0 — 0 of Q band head.
For more details on the calculated values, see the text.

The (0, 1) band was assigned easily using the molecular V. DISCUSSION
constants determined from the (0, 0) band and the microwave
data forv = 1 (16). In this assignment, we estimated that the The observed molecular constants in Table 1 generally ob
line accuracy was 0.05 crhfor all lines. Fortrat diagrams in the customary mass relationships between the two bromi
Figs. 5 and 6 summarize the data used in our fitting. Tisotopomers Z6). MgBr is sufficiently heavy that the Born—
simplify the figures, we removed th,, andR; branches. For Oppenheimer approximation is valid for both tR€Il and
these two brancheR;; branch was distinct and included in ourX*2 * states. The centrifugal distortion constants, howeve
fit, but theP.. branch was so weak that it was removed frorihowed some deviations caused by the severe overlapping
our fit. The line positions are listed in an appentiiand the most of the lines. To fix this problem, clean high-resolutior
molecular constants are listed in Table 1. In the final fitting, tf@ectra containing highl transitions such as millimeter-wave
A-doubling constant| was negligible and thus it was fixed toOr Vvibration—rotation spectra are required. For this purpose, c
zero for both isotopomers. results are helpful in pred.icting the line positions.

To estimate the vibrational constants for thetate, we also 1 N€ o bond lengths in theA state are 2.323644(10),

measured the bandhead positions for all detected bands. Tl“?eg’g3645(10) A for MGBr and Md"Br, respectively, where

bandhead positions are listed in Table 2 with their assignmel{le NUMbers in parentheses indicate three times the stanc
or. These results compared well with the value of 2.355

These heads were converted to band origins for a more reliafl
Lo . . g caEfcuIated by Sadygost al. (15), and they were about 0.02 A
vibrational analysis by assuming that tle value of the

. . . horter than the, bond length of the ground stat&6).
rotational constant in thA state was the same as in the grouna . . .
state. Al centrifugal distortion constants and lambda-doubling\ccrdind o pure precession theorg)  the A-doubling

: g "nstant can be represented by:
constantsgp were fixed to the values for = 0. Because we
could not obtain any vibrationally excited heads for &f&l ),
spin component, we used Harrington’s results uy o= 2
(12), corrected on the basis of our observed bandheads. All
vibrational constants are summarized in Table 3. These data
also allowed us to revise the spin—orbit interaction constants,
Aso, for the vibrationally excited levels in tha state,A; =
101.416(96)A, = 85.553(99) cm'. These data are in good
agreement with the data obtained by medium-resolution L

2ABI(I + 1)
- E, B [5]

In this case, the orbit angular momentum= 1, and the
in—orbit interaction constarkg, of the A state is about
120 cm*. The A-doubling interaction arises from the inter

spectroscopy1(). action between tha state and a nearti®.* state. TheD23,*

states is about 21 600 cmabove from theA state £7) and

o o . , thus the constarp is expected to be negative. However, the
This appendix is available electrically from the Journal of Molecular,

Spectroscopy. The full data used in this analysis may also be obtained elét:_-dm'lblmg constfa.nts of _bOth Isotopomers are aCtua”y, ol
tronically from authors TH (thirao@sciborg.uwaterloo.ca) or PFEserved to be positive. This discrepancy was also seen in t
(bernath@UWaterloo.ca). case of MgCl 4, 28. The electronic configuration of th&
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FIG. 7. Calculated intensity distribution of the, spin component of the (0, 0) band. The horizontal and vertical axes indicate observed line position
calculated relative intensity, respectively. To calculate the relative intensity, the temperature was assumed to be 800 K. The transigohiyirstitdtines
were not observed in our spectrum. The horizontal, broken line shows the approximate detection limit of our system. For more details, see the text.

state should be represented by the mixture of bollhdtate can calculate the relative intensity of bandheads (Table 5).
(regular) and the continuurdl state (inverted) so the simplethis calculation, we assumed a temperature of 800 K. Sadyg
formula [5] does not apply. et al. (15) suggested that the, spin component of the = 1
Vibrational constants of M@Br in Table 3 match very well and 2 vibrational levels in tha state are perturbed and they dc
with the theoretical results and the medium-resolution Llfot emit radiation and thE, spin component can be indirectly
spectra 15), as well as the older literature valued.(We also perturbed throughS-uncoupling interaction. However, our
calculated the vibrational constants for W8r from those of Franck—Condon factors generally reproduced the relative i
Mg"Br using the isotope relationshif)(and there is good tensity of bandheads, and thus our results suggest tha.the
agreement. spin component is not perturbed, at least for lblevels forv
By using the vibrational and rotational constants, we calcu- 0, 1, and 2. The values at which th€).; bandheads occur
lated the Rydberg—Klein—Rees (RKR) potentiaB9)(and are provided in Table 5.
Franck—Condon factor80) to describe the relative intensity of At sufficiently highJ values, indirect predissociation of the
several vibrational bands in the-X transition. In this calcu- F, |evel forv = 1 and 2 will be observed because of Spir
lation, we assumed that the observed vibrational levels oAthq ncoupling. However, we did not see this effect becausel

state are not perturbed. The calculated Franck—Condon factgkgl 2 of theA2IT state are well represented by Hund's case (:
for Mg"Br were listed in Table 4. coupling for our data. For exampl&), the value ofBJ is

The relative intensity|, for each line can be explained byspout 8 cmit at J = 50.5, which is much smaller than the
the formula 6, 31) spin—orbit coupling constarts, of 101 cm* for v = 1 and 85
cm*forv = 2,

In the case of predissociation resonance, sometimes the |i
times in theA state decrease as the quantum nundbecreases,
inducing a line broadening in the highé&transitions. However,
wheren, is the population in the higher energy leval,,- is this effect is easier to see in absorption than in emission and
the Franck—Condon factor, aij, is the Hml-London factor did not see it in our measurements. Instead of seeing a li
(32). Based on this formula and the Franck—Condon factors limoadening, we expected to see cutoff in our spectrum. Figure
Table 4 and by assuming that all bandheads result from tplets the observed lines and their calculated relative intensity f
pile-up of five rotational lines for th®,; andP,., branches, one theF, spin component. In this calculation, we utilized thénHo

n,

23 + 1%

| o

Sy, [6]
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London factors provided by Earl8%) and assumed a temperature6. H. Lefebvre-Brion and R. W. Field, “Perturbations in the Spectra o

of 800 K. Figure 7 also reveals that tRe, Ry, andQ,, branches Diatomic Molecules,” Academic Press, San Diego, 1986.

. . 7..R. F. Barrow and J. R. Beal®roc. Phys. Soc91, 483—-488 (1967).
were detected when the intensities were above a threshold 8( . P. Huber and G. Herzberg, “Molecular Spectra and Molecular Struc

horizontal broken Iine_)f which implies that there_was_ no signifi- ture, Volume IV—Constants of Diatomic Molecules,” Van Nostrand-
cant cutoff at a specifid value. However, our vibrational and  Reinhold, New York, 1979.
rotational constants allow us to calculate an upper limit for th€. G. Parlent, J. Rostas, G. Taieb, and D. R. YarkahyChem. Physo3,
dissociation energy ddg = 26 268.4 cm". This value is based  6403-6418 (1990).
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