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NOTE

FTIR Emission Spectra and Molecular Constants for DCI

HCl is an important gas which is used as an absolute wavenumber standasiilts reported here plus pure rotation&6,(19 and rovibrational 18)
and has been used in studies of the breakdown of the Born—-Oppenheimeasurements from the literature, with all line positions being weighted by tl
approximation {—3). Recently, HC| was observed in the infrared region in thénverse square of their estimated uncertainties. These data set$@Irdnhd
upper atmospheref) and in the IR absorption spectra of the atmospheres @*’Cl were fitted to the familiar band constant expressid®) (

Venus §) and an S-type staiy.

The HCI fundamental has previously been measured in absorption by Raglty 3) = T, + B,[J(J + 1)] = D,[J(J + D+ H[IT+ VP + .. .,

et al. (7) and Guelachviliet al. (8), as well as by Rinslandt al. (9) during a

recent experiment on room temperature HCI. Measurements on hot HCI have [1]
been reported by Webb and Rao from absorption spetfjaafd by Le Blanc
et al. and Claytonet al. from emission spectral(, 19. The pure rotational \hereT, is the vibrational energy, and,BD,, H,, ... etc. are the usual

lines were measured by tunable far-infrared spectroméiBy {4 and sub- jnertial rotation and centrifugal distortion constants. The constants obtain
millimeter-wave techniquesb, 16. A set of Einstein A coefficients were also from these fits are reported in Table 2.
calculated for HCI 17). A combined isotopomer analysis was then performed using the DCI data s
While spectra of both the fundamental and hot bands of HCI are knowfescribed above, together with analogous high-quality literature datafa1t H
there are no measurements available for the hot bands of DCI. Absorptigiy H7CI. This was done both in order to determine Born—Oppenheime
spectra of the fundamental were recently measured by Klee and OdiBjie ( preakdown correction terms for this system and because this combined al
Other previous studies of DCI include measurements of the fundamental s allows us to obtain more extensive and reliable DCI constants than can
Guelachviliet al. (8) and of the fundamental and overtone bands by Webb angtermined from the data for each isotopomer considered alone. In particu
Rao (L0). Pure rotational spectra of DCI were observed by Fusinal. (19  the FTIR HCI measurement,(11) include data for levels up to(HCI) = 3,
with a tunable far-infrared spectrometer, and by Klatisl. (16) by submil-  \hile the usual first-order semiclassical scaling relationsBp-24 shows
limeter-wave techniques. that the present DCI results only span the energy range ugHGI) ~ 2.72
We report here new high-resolution infrared emission spectra of DCI. Thigr p35C| and tov(HCI) =~ 2.01 for D*’C. Similarly, the highest observet
spectrum was accidentally observed while we were trying to measure {g@el in the HCI data used iHCI) = 31, while semiclassical scaling shows
infrared spectrum of DBO20). It was recorded with a Bruker IFS 120 HR that the highest DCI rotational level observed he#DCl) = 35) corre-
Fourier transform spectrometer. Solid boron and calcium chloride in atantallgggbnds taJ(HCI) ~ 24.95.Thus, DCI constants yielded by this combined
boat were heated to 1000°C in a tube furnace, whilg&s was passed throughijsotopomer analysis will be valid for a wider range of energy than is spann
the tube at a pressure of 50 Torr. The emission spectrum was recorded g ghe DCI data itself.
resolution of 0.01 cm* over the 1600-2900 cnt range, using a KBr  Following Ref. @5), transitions of isotopomes of speciesA-B formed
beamsplitter and an HgCdTe detector. The reaction betwgean® calcium  from atoms of mas#1% and Mg are expressed as differences between leve
chloride gave DCl as a prOdUCt. energies written as
Vibration—rotation line positions of the=1—0,2—1,3— 2, and 4—
3 bands of B°CI, and of thev = 1 — 0, 2— 1, and 3— 2 bands of B'CI /2
were measured. For the more intense bands, strong unblended lines were E(v, J) = E Yllm<&> (v+1/2 I3+ D"
measured to an estimated precision:d.0002 cm %, while for the weakew (1.m=0.0 "\ Ha
= 3 — 2 andv = 4 — 3 bands, the typical uncertainties for unblended lines N N /2
were +0.0004 and+0.002 cm *, respectively. P {AMA 5h 4 AMg 58 }(ﬂ) 2]
Our measured line positions are reported in Table 1A féidband Table VTR VE R
1B for D*'CI.* The signal-to-noise ratio for the strongest lines was better than
25. The spectral analysis to determine the line positions was carried out using X (v+1/2[3(3+ DI,
PC Decomp, a program developed by J. W. Brault. The rovibrational lines
were calibrated with CO lines, which were present as an impurity in theherep,, is the usual atomic reduced mass of isotopomeAMy = M% —
spectrum. The CO line positions were taken from the book by Maki and Wells%, and« = 1 identifies a selected reference species, in this case the m
(21). For completeness, Tables 1A and 1B also list the literature data usedabsundant isotopomerH®*Cl. The semiclassical and Born-Oppenheime!
the present fits. breakdown correction coefficiengs',, determined here are simply related to
As the next stage of our analysis, separate sets of band constants weeeolder Watsor correction parameters,, = — 8 \MA()™ " 2/U; M
determined for B°Cl and D*’Cl. The input to these fits consisted of the new(25). The conventional Dunham constants for minority £ 1) isotopomers
are readily generated from the expression

1m=00 “

1 The data used in the present analysis may also be obtained electronically ye = {Yl " AM3Z Ao+ AMg 58 }(ﬂ) e 3]
from authors RJL (leroy@UWaterloo.ca) or PFB (bernath@UWaterloo.ca). bm oMy T M T '
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NOTE

TABLE 1A

D*°CI Line Positions (in cm™?1), Uncertainties,® and the Differences?
from Predictions Yielded by the Constants of Table 3

o v §” observed uys (c—o)* o' j' v" j” observed u % {c—o)
0 1 0 0 107839843 17 -5 111 0 12 1947.79009¢ 4 0
0 2 0 1 21.5646150° 63 —58 112 0 13 193457710° 4 -9
0 3 0 2 32.3385160° 33 24 113 0 14 1921.18455¢ 4 -1
0 4 0 3 43.1023717°¢ 130 —111 114 0 15 1907.61607¢ 6 19
0 5 0 4 53.8527876° 23 -3l 115 0 16 1893.87576¢ 6 4
0 6 0 5 64.5864487¢ 33 2 119 0 20 1837.26388 20 37
0 7 0 6 75.3000141¢ 130 58 120 0 21 182271659 20 41
0 9 0 8 96.6535964° 13  —3 121 0 22 1808.01889 20 31
012 0 11 128.4505566° 17 5 122 023 1793.17435 20 12
015 0 14 159.8890997° 13 0 123 0 24 177818638 20  —1
017 0 16 180.6061274° 86  —66 124 025 1763.05843 20 4
1101 0 105591371° 330  —36 125 0 26 1747.79430 20 4
1 2 1 1 21.1145855% 6700 3541 126 027 173239738 20 13

] 127 028 171687161 20 —11
1100 2101-51784d 4 2 128 029 170122019 20 —37
1 2 0 1 2111.94883 4 -1 129 0 30 168544595 20 0
13 0 2 2122.04829° 4 1 130 0 31 1669.55335 20 -2
1 4 0 3 2131.91308¢ 4 -3 131 0 32 1653.54537 20 4
1 5 0 4 2141.53984¢ 4 0 132 0 33 163742688 200 —131
L 6 0 5215092553 4 =5 597 9 1660.84402 600 1152
1 7 0 6 2160.06680 4 3 226 1 27 1685.12955 600 770
1 8 0 7 2168.96079¢ 4 -1 225 1 26 1700.28239 600 645
1 9 0 8 2177.60423° 4 2 224 125171530714 20 61
110 0 9 2185.99423¢ 4 -1 2 23 1 24 1730.19065 20 —14
111 0 10 2194.12767¢ 4 4 2 22 1 23 174493391 20 —27
112 0 11 2202.00178¢ 4 0 221 122 175953403 20 -39
113 0 12 2209.61355¢ 4 0 220 121 1773.98728 20 29
114 0 13 2216.96019¢ 4 -3 219 1 20 1788.29041 20 23
115 0 14 2224.03891¢ 4 -8 218 1 19 180243969 20 -3
116 0 15 2230.84680¢ 4 0 2 17 1 18 1816.43104 20 86
117 0 16 2237.38189¢ 40 -50 216 1 17 1830.26354 20 -20
118 0 17 2243.63678 200 316 215 1 16 1843.9305¢ 20  —9
119 0 18 2249.62081 200 —96 213 1 14 1870.75752 20 —10
120 0 19 2255.32044 200 -—184 2 12 1 13 1883.91050 20 32
121 0 20 2260.73485 20 117 2 11 1 12 1896.88445 20  —5
122 0 21 2265.86238 20 28 2 10 1 11 1909.67683 20  —29
123 0 22 2270.70293 20 22 2 9 110 192228316 20 -10
124 0 23 2275.25257 20 25 2 8 1 9 193470049 20  —4
125 0 24 2279.50943 20 -4 2 7 1 8 1946.92516 20 2
126 0 25 2283.47080 20 —16 2 6 1 7 195895365 20 13
127 0 26 2287.13467 20 28 2 5 1 6 1970.78263 20 11
128 0 27 2290.49871 20 -18 2 3 1 4 1993.82781 20 13
129 0 28 2293.56119 20 -21 2 2 1 3 200503731 20 -1
130 0 29 2296.31929 20 44 2 0 1 1 202681283 20 —30
131 0 30 2298.77332 20 51 2 1 1 0 2047.70722 20 14
132 0 31 2300.91824 20 8 2 3 1 2 2067.69521 20 9
133 0 32 2302.75424 20 14 2 6 1 5 209592024 20 —24
134 0 33 2304.28004 100 —87 2 7 1 6 210484652 20 43
1 0 0 1 2080.27471¢ 4 3 2 8 1 7 211352784 20 21
1 1 0 2 2069.26924¢ 4 3 210 1 9 2130.14037 20 21
1 2 0 3 2058.04573¢ 4 —4 2 11 1 10 2138.06581 20 21
1 3 0 4 2046.607419 4 1 212 1 11 2145.73332 20 32
15 0 6 2023.10058¢ 4 3 2 14 1 13 2160.28368 20 26
16 0 7 2011.03902¢ 4 0 2 15 1 14 2167.16092 20 7
1 7 0 8 1998.77661¢ 4 3 2 16 1 15 2173.76886 20 7
1 8 0 91986317087 i 7 2 17 1 16 2180.10516 20  —8

p 218 1 17 2186.16691 20 —13
L 9 0 10 1973.66364 4 2 919 118 219195141 20 0
110 0 11 1960.82020¢ 4 —4 ‘
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TABLE 1A—Continued

v §' V" j” observed u,% (c—o0)® v j v j” observed u,% (c—o0)*
220 1 19 2197.45542 20 100 313 2 12 2096.99832 40 —27
2 21 1 20 2202.67837 200 93 3 14 2 13 2103.93614 40 2
222 1 21 2207.61783 200 -25 3 15 2 14 2110.60906 40 20
2 23 1 22 2212.26724 200 162 3 16 2 15 2117.01437 40 24
2 24 1 23 2216.63116 200 -39 317 2 16 2123.15050 200 —101
2 26 1 25 2224.47798 200 —67 3 18 2 17 2129.01150 40 -27
2 27 1 26 2227.95833 200 —-87 3 19 2 18 2134.59860 200 -—141
2 28 1 27 2231.13780 200 150 3 20 2 19 2139.90415 40 66
320 2 21 1725.51552 40 17 3 21 2 20 2144.93098 40 58
3 19 2 20 1739.58058 40 -15 4 16 3 17 1731.62537 200 —153
3 18 2 19 1753.49162 40 9 4 15 3 16 1744.82106 200 79
3 17 2 18 1767.24616 40 —10 4 14 3 15 1757.85522 200 —252
3 16 2 17 1780.83999 40 -1 4 13 3 14 1770.71356 200 —59
315 2 16 1794.27038 40 -39 412 3 13 1783.39853 200 67
3 14 2 15 1807.53351 40  —92 4 11 3 12 1795.90879 200  —82
3 13 2 14 1820.62466 40 37 4 10 3 11 1808.23575 200 8
3 12 2 13 1833.54174 40 —-15 4 9 3 10 1820.37919 200 15
3 11 2 12 1846.28116 40 —16 4 8 3 9 1832.33509 200 0
3 10 2 11 1858.83922 40 -19 4 7 3 8 1844.09772 200 193
3 9 2 10 1871.21231 40 -10 4 6 3 7 1855.66796 200 165
3 8 2 9 1883.39718 40 -13 4 5 3 6 1867.03055 1000 1101
3 7 2 8 1895.38976 40 34 4 4 3 5 1878.21151 200 63
3 6 2 7 1907.18806 40 =17 4 3 3 4 1889.17578 200 218
3 5 2 6 1918.78705 40 -5 4 2 3 3 1899.92086 1000 1481
3 4 2 5 1930.18386 40 13 4 0 3 1 1920.81366 200 =21
3 3 2 4 1941.37599 40 -53 4 2 3 1 1950.48586 200 71
3 2 2 3 1952.35804 40 -2 4 3 3 2 1959.93141 1000 —509
3 1 2 0 1994.13315 200 -105 4 5 3 4 1978.11086 200 -—119
3 2 2 1 2004.01971 40 31 4 6 3 5 1986.84500 200 198
3 3 2 2 2013.67874 40 45 4 7 3 6 1995.34201 200 188
3 5 2 4 2032.29861 40 —22 4 8 3 7 2003.59707 200 27
3 6 2 5 2041.25213 40 -3 4 9 3 8 2011.60498 200 -70
3 7 2 6 2049.96414 40 23 4 10 3 9 2019.36324 200 -—152
3 8 2 7 205843184 40 30 4 11 3 10 2026.86507 200 162
3 9 2 8 2066.65217 40 18 4 12 3 11 2034.11929 200 -304
310 2 9 2074.62245 40 —46 4 13 3 12 2041.10623 200 130
3 11 2 10 2082.33810 40 0 4 14 3 13 2047.84191 200 —423
3 12 2 11 2089.79784 40 -9 4 16 3 15 2060.50394 200 —59

2 Relative to last digit of the observation.
® From Ref.16.

°Ref. 19.

9Ref. 18,

The results obtained on performing a simultaneous fit to the pres&ai D experimental data with predictions generated using the listed (derivgg)H{Y
and D*’Cl data sets and to analogous high-quality literature infré®edll) and  constants for these species. FGPOl and D*'Cl, theses, values are especially
microwave (6) data for HCI using Eq. [2] are presented in Table 3. These fisquivalent to those (1.171 and 0.855, respectively) associated with the in
were performed with atomic masses taken from the 1993 mass 2fplei§ing  pendent band constant fits summarized in Table 2.
program DSParFita5), which uses a sequential rounding and refitting proce- While not shown, the correlated uncertainties in the DCI parameters
dure to minimize the numbers of significant digits required to accurateable 3 are all roughlyL(H3*Cl)/u(DCI)]'*™2 times those shown for the
represent the dat27). The “All-Isotopomer Fit" H°Cl column in Table 3 corresponding BPCI parameters. Because of the improved statistics ass
presents the results of this simultaneous fit to all 292 HCI and 360 DCI dataated with the fit to the larger data set, these are substantially smaller th
for the user’'s convenience, parameter sets for the minority isotopomers gére analogous uncertainties obtained in Dunham expansion fits to the d
erated from the former using Eq. [3] are presented in the last three columndafone isotopomer at a time, while the quality of fit is essentially the sam
this table. Note that our definition of the reference isotopomer meand @t Moreover, because of the greater ranger @ndJ associated with the HCI
= 0 for both atoms of FPCI, so the level energies of all four isotopomers maydata, the DC| parameters obtained from the combined isotopomer analy
be generated from thefy, parameters alone. The dimensionless standard eriimclude higher order vibrational and rotational expansion constants th
(27) for this combined isotopomer fit iy = 0.985, which means that on could be reliably obtained from independent analyses of tRe&CDand
average, predictions yielded by the fitted constants agree with the experimeBZiC| data. Thus, the DCI band constants recommended here are th
data to within 0.985 times the estimated experimental uncertaintiesgThecalculated from the expansion coefficients in Table 3, rather than tt
values shown for the minority isotopomers were obtained by comparing timelependent-fit results shown in Table 2.
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TABLE 1B
D®7CI Line Positions (in cm™?1), Uncertainties,® and the Differences?
from Predictions Yielded by the Constants of Table 3

o o §" observed u,d (c—o0)® v j1 v 57 observed u 3% (c—o)®
0 1 0 0 10.7524250° 20 -9 113 0 12 220630060 4
0 2 0 1 215015095° 10 1 114 0 13 2213.63128¢ 12
0 3 0 2 32.2439210° 20 —19 115 0 14 2220.69508¢ 25
0 4 0 3 429763201° 20 12 118 0 17 224025897 60
0 5 0 4 53.6953828° 20 —28 119 0 18 2246.22920 60
0 6 0 5 64.3977826° 20 —28 120 0 19 2251.91973 20
0 7 0 6 75.0801954° 20 86 121 0 20 2257.32793 20
0 9 0 8 96.3719133° 170 41 122 0 21 226245100 20
0 12 0 11 128.0774508° 30 —17 123 0 22 2267.28715 20
015 0 14 159.4266496° 30 35 124 023 2271.83386 20
0 17 0 16 180.0855293° 60  —62 125 0 24 2276.08897 20
1 2 1 1 21.0534668° 5000 3517 127 0 26 2283.71463 20
134 0 35 1603.40990 60 42 ] gg g gg gzgggiggg gg
133 0 34 1619.69108 60 —12 L 30 0 29 229291222 60
132 0 33 1635.86748 60 79 132 031 220752591 200
131 0 32 1651.93420 20 0 ’
130 0 31 1667.89011 20 3 220 130 1637.33205 80
129 0 30 1683.73101 20 11 2 28 1 29 1652.81179 80 --141
198 0 29 169945388 20  —15 2 27 1 28 1668.16832 80 —113
127 0 28 1715.05460 20 —~6 226 127 1683.39865 20
1 26 0 27 1730.53046 60 —37 225 126 1698.50112 20
125 0 26 1745.87681 20 8 224 125171347152 20
123 0 24 1776.17032 20 -9 221 122 1757.55505 20
122 0 23 1791.10954 20 17 220 121 1771.96188 20
121 0 22 1805.90626 20 8 218 1 20 1786.21928 20
120 0 21 1820.55640 20 16 2 18 119 180032318 20
119 0 20 1835.05670 20 9 2 17 1 18 181427068 20
118 0 19 1849.40327 20 18 216 117 1828.05794 20
1 17 0 18 1863.59274 20 23 215 116 1841.68142 20
114 0 15 1905.18257¢ 25 14 213 1 14 186842344 20
113 0 14 1918.70764¢ 25 7 212 113 188153465 20
112 0 13 1932.057469 12 16 2 11 112 189446794 20
111 0 12 1945922878 A 7 2 10 1 11 1907.22011 20
110 0 11 1958.21786° 4 -4 29 110101978735 20
4 2 8 1 9 193216621 20
1 9 0 10 1971.02090 12 8 5 7 1 8 104435322 20
1 8 0 9 1983.63483¢ 4 -6 2 6 1 7195634497 20
1 7 0 8 1996.05565¢ 4 0 2 5 1 6 196813809 20
p .
1 6 0 7 2008.28014 4 -4 2 4 1 5197972933 60
1 5 0 6 2020.30461¢ 4 1 2 3 1 4199111421 60
1 3 0 4 2043.73990¢ 4 1 2 1 1 2 2013.25273 60
1 2 0 3 2055.14379¢ 4 -2 2 0 1 1 2024.00061 20
1 1 0 2 2066.33385¢ 4 2 2 1 1 0 2044.83557 20
1 0 0 1 2077.30682¢ 4 0 2 2 1 1 2054.91607 20
1 1 0 0 2098.58780¢ 4 0 2 3 1 2 2064.76715 20
1 2 0 1 2108.88919¢ 4 1 2 4 1 3 2074.38640 20
1 3 0 2 2118.96013¢ 4 2 2 5 1 4 2083.77010 20
1 4 0 3 2128.79745¢ 4 -4 2 6 1 5 209291598 60
1 5 0 4 2138.39776¢ 4 2 2 7 1 6 210181934 20
1 6 0 5 2147.75812¢ 4 -2 2 8 1 7 211047803 20
1 7 0 6 2156.87520¢ 4 0 210 1 9 2127.04045 20
1 8 0 7 2165.74602¢ 4 2 211 1 10 2134.95592 60
1 9 0 8 2174.367529 4 1 2 12 1 11 2142.60626 20
110 0 9 2182.73672¢ 4 -4 2 13 112 2149.99691 20
111 0 10 2190.85054¢ 4 _9 214 1 13 215712514 20
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TABLE 1B—Continued

v § " " observed u i (c—o0)* v’ j° v " observed u,? (c—o)®
16 15 2170.58335 20 13 3 11 12 1844.00818 40 22
17 16 2176.90825 20 —6 3 10 11 1856.52748 40 -6

17 2182.95973 20 -1
18 2188.73561 20 -14
19 2194.23395 80 105
20 2199.44952 20 -1
21 2204.38288 20 -3
22 2209.03104 60 —52
23 2213.39006 20 12
24 2217.45965 20 -12
25 2221.23561 80 70
27 2227.90577 200 234
28 2230.79228 200 276

1651.35179 200 108
24 1680.68022 200 236
23 1695.13870 200 170
22 1709.45197 200 369
21 1723.62344 200 148
20 1737.64626 200 —151
19 1751.51359 200 —190
18 1765.22239 40 -9
16 1792.16039 40 22
15 1805.38166 40  —29
14 1818.43368 200 177
13 1831.30873 40 1

10 1868.86266 40  —32
9 1881.00953 40 17
8 1892.96578 40 27
7 1904.72821 40  -23
6 1916.29113 40 92
5 1927.65500 40 -13
4 2029.47854 40 49
5 2038.40934 40 -6
6 2047.09917 40 2
7 2055.54578 40 -8
8 2063.74529 40 47
9 2071.69606 40 35
10 2079.39474 40 -7
11 2086.83705 40 60
12 2094.02273 40  —-26
13 2100.94585 40 44
14 2107.60771 200 -—137
15 2113.99706 200 281
16 2120.12381 40 36
17 2125.98264 600 —604
19 2136.85343 200 200
20 2141.87749 40 74
21 2146.61618 40  —-16
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2 Relative to last digit of the observation.
® From Ref.16.

¢ Ref. 19.

9Ref. 18,

TABLE 2
Band Constants from Independent Fits to Data for X*3* State D**ClI
(Upper Entries) and D*’Cl (Lower Entries)

constant v=20 v=1 v =2 v=3 v=4

G, - 2091.05872(3)  4128.43035(21) 6112.4489(5) 8043.376(2)
- 2088.059239 (24) 4122.58868 (13)  6103.9208 (5) -

B, 5.39227196 (40)  5.2798447 (9) 5.1681257 (51) 5.056998 (10) 4.94626 (4)

5.3764904(2)  5.2645578(7)  5.1533269 (31) 5.042685 (8) -
10° D,  1.39955(3) 1.386673 (53) 1.37474(35)  1.36335(57)  1.345(2)
1.391341(21)  1.378568 (48) 1.36647(18)  1.35522 (40) -

10° H, 2.282(8) 2.238(11) 2.22(8) 2.06 (8) -
2.2646 (65) 2.224 (11) 2.134(38) 2.03(5) -

10" L, —5.8(5) ~6.3(6) -10 (7) - -
—6.0(5) —6.7(8) —4 (2) - -

Note.The numbers in parentheses are the 95% confidence limit uncertainties in the last significant
digits shown.
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TABLE 3
Parameters for X3, * State HCI and DCI Obtained from a Simultaneous Fit of
652 High-Resolution Infrared and Microwave Data for All Four Isotopomers to

Eq. [2]
All-isotopomer Fit  Generated from the H*CI constants and Eq.(3)
constant H?*(Cl H3CL D3l D3C1
Y10 2990.92476 (300) 2088.6603355  2145.132622 2141.974380
Yao —52.79996 (290) —52.7200529  —27.1592560  —27.0793489
Yo 0.21803 (110} 0.2175352 0.07993137 0.07957888
Yo —0.01146 (14) —0.01142534  —0.003032167 —0.003014351
Yo, 10.5933002 (25) 10.577269724 5.448783774 5.432753231
Yia —0.3069985 (81) —0.30630185  —0.113234481 —0.112735116
10* Yo 16.28 (8) 16.23076 4.28500 4.25983
10% Ys, —0.765 (31) —0.762109 —0.145168 —0.144103
10% Y, —0.045 (4) —0.044796 —0.0061244 —0.0060705
10* Yo, —5.31668 (4) —5.3005997 —1.40632931  —1.39806617
10* Yy, 0.07377(6) 0.07349121 0.01381107 0.01370971
10* Y, —0.00365 (2) —0.00363345  —0.00045188  —0.00044790
10% Yo 1.6954 (10) 1.687714 0.230333 0.228306
10% Y5 —0.0547 (14) —0.054411 —0.0049491 —0.0048984
10'? Yo, —0.787(7) —0.78225 —0.055095 —0.054449
10" Y, 4 —0.042 (10) —0.04171 -0.0021088 —0.0020810
102 68, 8.99 (36) - - -
107 68, 0.0(3) - - -
10? &2, —0.273 (56) - - -
10* 48, —7.802(25) - - -
10* 8F, 1.188 (57) - - -
10% &8, —0.17(3) - - -
107 &g, 2.99(10) - - -
107 68, —1.98(19) - - -
107 &%, 0.66 (8) - - -
10t o8, -6 (2) - - -
10 & 8 (2) - - -
10° 674, ~6.4(5) - - -
10° 854 2.5(4) - - -
No. of data 652 135 193 167
No. parameters 29 0 0 0
Ty 0.985 0.938 1.148 0.862

Note. The numbers in parentheses are the 95% confidence limit uncertainties in the last
significant digits shown.
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