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Introduction

Among the prolate symmetric rotors of C 3v symmetry, perchloryl fluoride has been the subject of extensive spectroscopic investigations during the last 20 years. The great majority of these studies have been performed using mono isotopic samples, F 35 Cl 16 O 3 , F 37 Cl 16 O 3 , F 35 Cl 18 O 3 , and F 37 Cl 18 O 3 , to reduce the spectral congestion due to the isotopic effect of the chlorine atom. The fundamental bands of its six vibration normal modes, ν 1 , ν 2 , and ν 3 , of A 1 symmetry, ν 4 , ν 5 , and ν 6 , of E symmetry, have been ro-vibrationally analysed from high resolution infrared spectra [1][2][3][4][5][6][7][8][9]. Furthermore, the analysis was extended to first overtone and combination bands for all isotopic species and several anharmonicity constants have been derived [10][11][12][13][14]. The ground state of this quasi-spherical rotor has been fully characterized too [5] and the equilibrium molecular structure has been derived [9]. The conspicuous amount of available experimental data prompted the ab initio calculations of the anharmonic force field of perchloryl fluoride at high level of theory [14]. In most cases, theoretical values of the molecular parameters, fundamental frequencies and anharmonicity constants, compare well with the experimental counterparts.

24

x is one of the anharmonicity constants whose experimental values are still lacking.

The theoretical values, -0.05, 0.07, 0.50, and 1.17 cm -1 ( the positive signs of the last three constants were reported incorrectly in [14]), for F 35 Cl 16 O 3 , F 37 Cl 16 O 3 , F 35 Cl 18 O 3 , and F 37 Cl 18 O 3 , respectively, are too small and the positive signs are opposite in comparison with those of the other ij x constants, which are in the range from -8 to -0.3 cm -1 . A possible explanation of this anomaly could be the neglect of the anharmonic interaction affecting the v 2 = v 4 = 1 state in the calculation. In fact, the cubic term of the anharmonic potential, 245 2 4 5 q q q φ , is responsible of the interaction between the v 4 = 1 and the v 2 = v 5 = 1 states [3,8,9] and between higher excited levels of the same symmetry, characterized by at least one and ν 2 + ν 4 + ν 5 bands of F 35 Cl 16 O 3 [11].

To clarify this point, further investigations are requested. The 24 x constants can be obtained from the ro-vibration analyses of the ν 2 + ν 4 and 2ν 2 + ν 5 bands, including the interaction between the excited states in the model Hamiltonian. In addition, the ab initio values of the 24 x constants should be recalculated taking into account the anharmonic resonance contribution.

This work presents the analysis of the ν 2 + ν 4 and 2ν 2 + ν 5 bands from the spectra recorded using mono isotopic pure samples of the four symmetric isotopologues of perchloryl fluoride. The combination bands are of perpendicular type and are located from 1920 to 2060 cm -1 . The results of the ro-vibration analysis of these combination bands will be outlined in the following sections.

In addition, the results of the calculation of the ab initio values of 24 25 45 45 , , and x x x g will be presented. For this calculation we have removed the resonant term from the analytic perturbative formulae. Finally, the experimental 24 x constants will be obtained combining the deperturbed ν 2 + ν 4 band origins with those of the ν 2 and ν 4 fundamentals [1][2][3][4]8,9] and compared to the corresponding ab initio values.

In the following the studied isotopologues will be designated by a short notation, i.e. (35,[START_REF] Mills | Theoretical Chemistry[END_REF] is used to indicate F 35 Cl 16 O 3 .

Experimental

The synthesis of the mono isotopic samples was reported in [5]. In the same paper the recording conditions and the calibration details of the Fourier transform infrared spectra are listed in Table 1,columns X and V,for (35,[START_REF] Mills | Theoretical Chemistry[END_REF] and (37,[START_REF] Mills | Theoretical Chemistry[END_REF], respectively, and in and L, for (35,18) and (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF], respectively. All spectra were recorded using a Bruker 120 HR interferometer, at Wuppertal. The resolution of (35,[START_REF] Mills | Theoretical Chemistry[END_REF] and (37,[START_REF] Mills | Theoretical Chemistry[END_REF] spectra is quoted 4.4×10 -3 cm -1 , the data precision is estimated to be 3.0×10 -4 cm -1 , while the resolution of (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] and (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] spectra is 4.3×10 -3 cm -1 and the data precision 2.0×10 -4 cm -1 .

Spectra description

The ν 2 + ν 4 bands have medium strong intensities at the chosen recording conditions and are clearly apparent in each spectrum, being centred at about 2032, 2007, 1984 and 1958 cm -1 for (35,16), (37,[START_REF] Mills | Theoretical Chemistry[END_REF], (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] and (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF], respectively. On the contrary, the 2ν 2 + ν 5 bands are very weak and their presence could be inferred from the anomalous features observed in the ∆K = -1 side of the ν 2 + ν 4 bands, where the 2ν 2 + ν 5 band centres are located, see Figure 1. The ν 2 + ν 4 and 2ν 2 + ν 5 band centres differ by about 16, 15, 11, and 9 cm -1 in (35,16), (37,[START_REF] Mills | Theoretical Chemistry[END_REF], (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] and (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF], respectively, with the 2ν 2 + ν 5 bands located at lower wavenumbers.

[Insert figure 1]

The general appearance of ν 2 + ν 4 is similar for the four isotopologues, so the following description refers to all the analysed spectra and the observed minor differences will be pointed out. The bands extend for about 50 cm -1 and their shapes are characterized by the p Q K and r Q K sub-branches which extend to higher and lower wavenumbers from the r Q 0 position. Only the sub-branches with " K = 3, 6, 9,… are observed since the allowed levels are those with k l -= 3p, where p is an integer, because the three identical oxygen atoms have nuclear spin quantum number I = 0. Successive p Q K and r Q K sub-branches are almost equidistant, with a separation of ca. 0.45 cm -1 , with the J structure degrading to lower wavenumbers. The ∆K = -1 side of the band is mainly constituted by patterns comprising p P K (J), p P K+3 (J+1), p P K+6 (J+2)… transitions, which extend from low to high wavenumbers, in (35,[START_REF] Mills | Theoretical Chemistry[END_REF], (37,[START_REF] Mills | Theoretical Chemistry[END_REF] and (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF], see Figure 2. In (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] the transitions in a pattern reverse the direction extending from high to low wavenumbers for " 9 K ≤ , see Figure 3.

[Insert figures 2 and 3 near here]

The structure of the R branches can be described as a succession of r R K (J), r R K+3 (J+1), r R K+6 (J+2)… transitions extending to low wavenumbers for increasing J and K values but reversing their direction for " 21 K ≥ in (35,[START_REF] Mills | Theoretical Chemistry[END_REF], " 15 K ≥ in (37,16), and " 9 K ≥ in (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF], as it can be observed in Figures 456.

[Insert figures 4,5,6 near here] In (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] the r R K (J) transitions constitute groups characterized by the same J value and increasing K from high to low wavenumbers and reversing their direction for " 12 K ≥ , see Figure 7.

[Insert figure 7 near here] The p R and r P branches are generally weak ( see Figure 2 ) and have been mainly identified from the assigned r R and p P transitions with the help of ground state combination differences (GSCD) obtained from the precise ground state molecular constants [5]. In total, 3334, 2334, 2521, and 2441 transitions have been assigned to ν 2 + ν 4 of (35,[START_REF] Mills | Theoretical Chemistry[END_REF], (37,[START_REF] Mills | Theoretical Chemistry[END_REF], (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] and (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF], respectively. The presence of the 2ν 2 + ν 5 bands in the investigated spectral range is highlighted by the enhancement of the line densities, due to the Q branch structure close to the band centres, at about 2017 cm -1 in (35,16), 1993 cm -1 in (37, [START_REF] Mills | Theoretical Chemistry[END_REF], 1974 cm -1 in (35,18) and 1952 cm -1 in (37,18), see Figure 1. The transitions of 2ν 2 + ν 5 belonging to the and v 2 = 2, v 5 = 1 levels, were identified after the completion of the assignments of ν 2 + ν 4 .

Two r R K (J) sub-branches of 2ν 2 + ν 5 for (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] are shown in Figure 3; their intensities are comparable to those of the p P K (J) transitions of ν 2 + ν 4 observed in the same region. This is peculiar of (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] since the anharmonic resonance is effective on levels with values of the K quantum number lower than those in (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF], (37,[START_REF] Mills | Theoretical Chemistry[END_REF] and (35,[START_REF] Mills | Theoretical Chemistry[END_REF]. A similar behaviour was evidenced in the analyses of ν 4 / ν 2 + ν 5 [3,8,9]. The number of the transitions assigned to 2ν 2 + ν 5 are 64, 34, 236, and 757, for (35,16), (37,[START_REF] Mills | Theoretical Chemistry[END_REF], (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] and (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF], respectively.

Analysis

Band analyses

We started the analysis from the ν 2 + ν 4 band of (35,[START_REF] Mills | Theoretical Chemistry[END_REF], which is characterised by well distinguishable features. First, about one hundred strong lines constituting the regular patterns of the p P branches were tentatively assigned and the corresponding p Q transitions were identified by means of GSCD. Subsequently, we concentrated on the ∆K = +1 side of the band, at a first glance more irregular in its general appearance. After having plausibly assigned about fifty r R transitions, the overall data set was fitted as outlined in the following.

The ro-vibration analyses of ν 4 / ν 2 + ν 5 [3] and 2ν 4 / ν 2 + ν 4 + ν 5 [11] dyads for (35,[START_REF] Mills | Theoretical Chemistry[END_REF] evidenced the existence of perturbations due to the anharmonic resonance between the excited states. We expected that the same interaction could affect the rotational structure of the v 2 = v 4 = 1 and v 2 = 2, v 5 = 1 states. In consequence, the ν 2 + ν 4 assigned transitions were fitted taking into account the v 2 = 2, v 5 = 1 levels and the anharmonic interaction perturbing them. The initial values of the rotational and centrifugal distortion constants of the excited states were obtained from the corresponding ground state parameters [5] and their vibration (v 1, v 1, 1) ( ) ( )

ν ν = = = ± = + + G l x (1) 2 5 5 2 0 2 5 0 22 25 (v 2, v 1, 1) ( ) ( ) 2 
ν ν ν = = = ± = + + + + G l x x ( 2 
)
where 0 ( ) i ν is the origin of the indicated fundamentals or combination bands [2,3] and ij

x are the anharmonicity constants [3,10,14]. Equations ( 1) and ( 2) have been obtained from the classical formula of vibrational term value referred to the ground state [START_REF] Herzberg | Molecular Spectra and Molecular Structure. II Infrared and Raman Spectra of Polyatomic Molecules[END_REF].

The term values of the excited ro-vibration levels were obtained as

E v (J, k, l )/hc = 0 v E + B v [J(J + 1) -k 2 ] + A v k 2 -2(Aζ) v k l -D vJ [J(J + 1)] 2 -D vJK [J(J + 1)]k 2 -D vK k 4 + η vJ [J(J + 1)]k l + η vK k 3 l ( 3 
)
where v = (v 2 = v 4 = 1) or v = (v 2 = 2, v 5 = 1), the signed quantum number k = ±K, and l = ± 1.

The off diagonal matrix element resulting from the anharmonic resonance term in the Hamiltonian model is: The ground state term values used to calculate the transition wavenumbers were derived from the corresponding parameters which include the coefficient of the k ∆ = ± 3 interaction term 0 ε [5]. They are reported in Table 1 of this paper for completeness. The ground state eigenvalues were obtained from the appropriate energy matrices. The diagonal elements were calculated from

2 4 4 5 5 30 32 2 4 4 5 5 v 2, v 0 0, v 1 1, , ( ) / v 1, v 1 1, v 0 0, , = = = = = ± + = = = ± = = JK l l J k H H hc l l J k = 2 245 245 245 ( 1) K J W W k W J J + + + (4) 
E 0 (J, k)/hc = B 0 [J(J + 1) -k 2 ] + A 0 k 2 -D 0J [J(J + 1)] 2 -D 0JK [J(J + 1)]k 2 -D 0K k 4 (5)
and the off-diagonal ones from <v, l , J, kH/hc v, l , J, k

±3 > = ε v (2k ± 3 ) [J(J+1) -k(k ±1)] 1/2 [J(J+1) -(k ±1) (k ±2)] 1/2 [J(J+1) -(k ±2) (k ±3)] 1/2 (6)
with v = 0 and l = 0.

Preliminary fits of the transitions assigned to ν 2 + ν 4 were encouraging: the attributed J and K values were found to be correct and the starting value of the deperturbed ν 2 + ν 4 origin was notably improved. Therefore, the assignments of the ν 2 + ν 4 transitions were greatly extended to higher J and K values, using as a guide their predicted positions and the GSCD. Thanks to these assignments the rotational and the centrifugal distortion constants were refined, improving also the overall quality of the fit. However, transitions with " 12 K ≤ and " J > 40 evidenced that two ro-vibrational perturbations, with ∆l = 0, ∆k = ± 3, and ∆l = ∆k = ± 2 selection rules, are active within the v 2 = v 4 = 1 state. The corresponding offdiagonal matrix elements were included in the calculations. They are, respectively, equation

(6) with v = (v 2 = v 4 = 1), 4 1 = ± l and < v 2 = v 4 = 1, 4 l = +1, J, k +2H/hc v 2 = v 4 = 1, 4 l = -1, J, k > = -½ t q [J(J+1) -k(k ±1)] 1/2 [J(J+1) -k(k m 1)] 1/2 (7)
As a consequence, a better reproduction of the wavenumbers for transitions with " 12 K ≤ and " J > 40 was obtained. The assignments of ν 2 + ν 4 were completed and in total 3334 transitions were collected, with " and " up to 81 and 63 J K .

In the course of the analysis of ν 2 + ν 4 the lines of the 2ν 2 + ν 5 transitions were also searched for, in particular those of the ∆K= +1 sub-branches, whose intensities are expected to increase due to the anharmonic resonance. In fact, this should be effective on the kl > 0 levels due to the opposite values of Aζ = = , 0.0936 and -0.0685 cm -1 , respectively [3,11]. However, the results of the search were very scarce, notwithstanding the line positions were predicted with sufficient reliability. Only 64 lines were assigned to 2ν 2 + ν 5 of (35,16), with kl ≥ 42, the value corresponding to the avoided crossing of the interacting levels as evidenced in the eigenvectors of (35,[START_REF] Mills | Theoretical Chemistry[END_REF].

In the least-squares fits a unitary statistical weight has been attributed to each transition that corresponds to an isolated line, while the weight has been reduced to doublets has not been observed. In the last cycle of the refinements all the experimental data that differed from the corresponding calculated values by more than 0.003 cm -1 , about ten times the estimated precision of the measurements, have been excluded from the data set. The spectroscopic parameters, the numbers of assigned transitions and of rejected lines, the values of " max J and " max K , and the standard deviations of the fit are collected in Table 2. For the 2ν 2 + ν 5 band only the deperturbed origin, B and Aζ were determined, all the other parameters were constrained either to the values calculated as described above or to zero.

The ν 2 + ν 4 / 2ν 2 + ν 5 band analyses for (37,[START_REF] Mills | Theoretical Chemistry[END_REF], (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] and (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] were performed according to the same procedure adopted for (35,[START_REF] Mills | Theoretical Chemistry[END_REF]. In (37,[START_REF] Mills | Theoretical Chemistry[END_REF] the bands are weaker than in (35,[START_REF] Mills | Theoretical Chemistry[END_REF] so the transitions assigned to ν 2 + ν 4 and 2ν 2 + ν 5 are less numerous, equal to 2334 and 34, respectively. The avoided crossing of the interacting levels is predicted for kl ≥ 36 but, due to the weakness of the band, transitions of the ∆K = +1 branches with " 36 K ≥ were not detected. This explains the very small number of transitions assigned to the 2ν 2 + ν 5 band.

The results of the fit are listed together with those of (35,[START_REF] Mills | Theoretical Chemistry[END_REF] in Table 2. The analysis of the spectra for the heavier isotopologues was difficult in the early stages, because the assignment of the first nucleus of r R transitions was complicated by the irregular appearance of the lines, particularly in (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF]. The avoided crossings of the interacting levels are observed for kl ≥ 27 and 12 in (35,18) and (37,18), respectively. Therefore, in addition to the transitions assigned to ν 2 + ν 4 of (35,18) and (37,18), 2521 and 2441, a large number of transitions were identified in the 2ν 2 + ν 5 bands of (35,18) and (37,18), 236 and 757, respectively. Thank to the more conspicuous data sets , in addition to the band origin, B and Aζ, also A, D J , D JK and η K of the v 2 = 2, v 5 =1 states resulted statistically determined. The sets of parameters for (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] and (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] are collected in Table 3. As it can be seen in Tables 2 and3, less than 4% of the total number of assigned transitions were discarded in each fit according to the rejection criterion. They are randomly distributed in the various sub-branches and correspond to blended or very weak lines. Four tables with the full list of assigned transition wavenumbers, quantum numbers and residuals from the fits associated with ν 2 + ν 4 and 2ν 2 + ν 5 bands of the four FClO 3 isotopologues are deposited with the British Library under the Supplementary Publications scheme. The tables are also available from the authors.

Computed anharmonicity constants

In Ref. [14] we have presented a high-level full-quartic ab initio force field for FClO 3 . From the quartic force field, the main spectroscopic constants have been derived for all known isotopologues, following standard second-order perturbation approach [START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF]. No

Fermi resonance was taken into account at that stage. However, a few of the computed anharmonicity constants presented in [14], i.e. x 24 , x 25 , x 45 , and g 45 , showed irregular trends among the various isotopologues, calling for a re-examination of the problem. In the light of the findings of the present paper, such anomalous behaviour can be attributed to the improper handling of the Fermi resonance between the v 4 = 1 and v 2 = v 5 = 1 vibrational levels. In fact, it is known [START_REF] Califano | Vibrational States[END_REF] that in case of Fermi resonance, the resonant term, i.e. the term containing the 245 φ force constant, must be removed from the analytic perturbative formulae for the anharmonicity constants. The aforementioned constants have then been recomputed by means of the SPECTRO software [START_REF] Gaw | Advances in Molecular Vibrations and Collision Dynamics[END_REF]. The results are reported in Table 4 and compared to the previous ones and to experimental values determined in the present study or available in the literature. The values of the spectroscopic parameters listed in Tables 2 and3 compare well with the corresponding ones in the ground state, in magnitude, sign and uncertainty. The corresponding parameters of (35,16) and (37,16) are in very good agreement and their uncertainties are comparable for both the ν 2 + ν 4 and 2ν 2 + ν 5 bands. Similar results are observed for (35,18) and (37,18). Some of the parameters of the v 2 = 2, v 5 = 1 state, A , J D , JK D and K D for (35,[START_REF] Mills | Theoretical Chemistry[END_REF] and (37,[START_REF] Mills | Theoretical Chemistry[END_REF] and K D for (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] and (37,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] were kept fixed to their initial values since, when refined, they resulted statistically undetermined and ineffective in improving the standard deviation of the fits. On the contrary, the K D constants of v 2 = v 4 = 1 for (35,18) and (37,18) were fixed to the values in Table 3 since they resulted 100% correlated with the A constants in the refinement procedures. Those refined values, truncated to the number of statistically significant figures, differ from the initial ones and contribute to improve the standard deviations of the fits. For all isotopologues the [3,8,9], respectively, both in sign and magnitude.

Results and discussion

The anharmonic resonance coefficients 245 W for (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF] and (37,18) have been determined

with very good precision, while for (35,16) and (37,16) they resulted 100% correlated with the ν 2 + ν 4 and 2ν 2 + ν 5 deperturbed band origins. In order to prevent divergence of the least-squares procedure 245 W were kept fixed to refined values, appropriately truncated, see W , could not be determined and were fixed to zero. The values of the ε and t q coefficients of the v 2 = 1, v 4 = 1 state compare well, both in magnitude and sign, with the corresponding ones in v 4 = 1 [3,8,9]. The refined parameters in Tables 2 and3 Two or three times the reported uncertainties are more realistic estimates, comparable to those of (35,18) and (37,18).

Apart from the case mentioned above, all the refined parameters are free from internal correlations, with the exception of (35,[START_REF] Papousek | Molecular Vibrational-Rotational Spectra[END_REF]. The standard deviations of the fits in Tables 2 and3 are about 3 ÷ 5 times the estimated precision of the experimental data.

2 5 v 2,v 1 Aζ = = which is 96% correlated with 2 5 v 2,v 1 A = = in
Combining the depertubed band origins of the ν 2 + ν 4 bands with those of the ν 2 and ν 4 fundamentals [2][3][4]8,9] the anharmonicity constants 24

x have been calculated. The obtained values, listed in Tables 2 and3, allow a consistent comparison with those recalculated from ab inito methods including the anharmonic resonance. From the inspection of Table 4 it can be evidenced that, notwithstanding the differences between the experimental and recomputed values of x 24 decrease, the calculated values of x 24 are still considerably smaller than the experimental ones, a discrepancy due to a lack of accuracy of the computed force fields. This problem may be traced back to difficulties in the ab initio calculations of the anharmonicity of the Cl-O bond stretching, which is the dominant deformation involved in the v 4 mode, (see Table 7 of [14] ). Similar problems were noticed for the anharmonicity constants involving ν 1 , the other mode corresponding to the Cl-O bond stretching. Another possible explanation could be the neglect of important interactions between the states presently investigated and some nearby dark states. We are confident that this possibility can be ruled out for several reasons. First, for each isotopologue, a large number of transitions has been fitted to a consistent set of parameters which include only three interaction constants, with a standard deviation of the fits close to the experimental uncertainty. Second, the v 2 = v 4 = 1 and v 2 = 2, v 5 = 1 states are well isolated, since the closest state which could interact via Fermi resonance, v 2 = 2, v 6 = 1, is 200 cm -1 lower in energy. Moreover, the presence of a Fermi interaction between v 4 = 1 and v 2 = 1, v 6 = 1 has not been evidenced in earlier analyses [3,8,9]. Finally, the values of 24 x are similar in all isotopologues and close to those of the 25 x anharmonicity constants. In addition, the values of the corresponding parameters presently calculated are very similar for all isotopologues. Thus, the inclusion of the Fermi resonance in the calculations is essential to remove the irregular trend evident in Table 10 of [14]. More noticeably, the x 25 values are in much better agreement with their experimental counterparts, the only exception being x 25 of (37,[START_REF] Mills | Theoretical Chemistry[END_REF]. -2.00 -1.43 -1.50983(6) c,d -2.02 -1.42 -2.21516(7) c,e -2.66 -1.50 -1.5845(2) c,d -3.19 -1 and 2 1986.84863 1986.84979 -116 2+4 PP(65,45) 64 44 1988.42673 1988.42739 -67 2+4 RP(50,12) 49 13 1986.94898 1986.94894 4 2+4 RP(49, 3) 48 4 1988.43609 1988.43571 39 2+4 PP(59,18) 58 17 1986.99586 1986.99435 151 2+4 PP(66,48) 65 47 1988.44138 1988.44375 -237 2+4 PP(60,21) 59 20 1986.99586 1986.99502 85 2+4 RP(47, 9) 46 10 1988.56544 1988.56601 -57 2+4 PP(58,15) 57 14 198657 14 .99586 1986.99728 -142 2+4 RP(46,12) .99728 -142 2+4 RP(46,12) + + , respectively), the branch, ( J lower and K lower ) are reported.

v 2 = v 4 = 1 v 2 = 2, v 5 = 1 v 2 = v 4 = 1 v 2 = 2, v 5 =
v 2 = v 4 = 1 v 2 = 2, v 5 = 1 v 2 = v 4 = 1 v 2 = 2, v 5 = 1 0 v E 1983.
ν ν ν ν ± ± + + Bands of F 35 Cl 16 O 3 ( I ) ( II ) ( III ) ( IV ) ( V ) ( I ) ( II ) ( III ) ( IV ) ( V ) F o r P e e r R e v i e w O n l y 2 Continued ( I ) ( II ) ( III ) ( IV ) ( V ) ( I ) ( II ) ( III ) ( IV ) ( V ) F o r P e e r R e v i e w O n l y 3 Continued ( I ) ( II ) ( III ) ( IV ) ( V ) ( I ) ( II ) ( III ) ( IV ) ( V ) F o r P e e r
( I ) ( II ) ( III ) ( IV ) ( V ) ( I ) ( II ) ( III ) ( IV ) ( V ) F o r P e e r R e v i e w O n l y Continued ( I ) ( II ) ( III ) ( IV ) ( V ) ( I ) ( II ) ( III ) ( IV ) ( V ) F o r P e e r R e v i e w O n l y ( I ) ( II ) ( III ) ( IV ) ( V ) ( I ) ( II ) ( III ) ( IV ) ( V ) 2+4 PQ(
( II ) J upper and K upper ( III) Observed wavenumbers (in cm --1 ).

( IV) Calculated wavenumbers (in cm --1 ).

(.V ) Observed -Calculated values (in 10 5 cm --1 ).

Observed wavenumbers identified by a W in column ( III ) have not been included in the fit. 

( I ) ( II ) ( III ) ( IV ) ( V ) ( I ) ( II ) ( III ) ( IV ) ( V )
and 2

ν ν ν ν ± ± + + , respectively), the branch, ( J lower and K lower ) are reported.

( II ) J upper and K upper ( III) Observed wavenumbers (in cm --1 ).

( IV) Calculated wavenumbers (in cm --1 ).

(.V ) Observed -Calculated values (in 10 5 cm --1 ).

Observed wavenumbers identified by a W in column ( III ) have not been included in the fit. + + , respectively), the branch, ( J lower and K lower ) are reported.

( II ) J upper and K upper ( III) Observed wavenumbers (in cm --1 ).

( IV) Calculated wavenumbers (in cm --1 ).

(.V ) Observed -Calculated values (in 10 5 cm --1 ).

Observed wavenumbers identified by a W in column ( III ) have not been included in the fit. 

  in v 4 and in v 2 plus v 5 . This was evidenced in the analysis of the 2ν 4

  whose intensities are increased by the interactions between the v 2 = v 4 = 1

Figure 1 .

 1 Figure captions

Figure 2 .

 2 Figure 2. Detail of the ν 2 + ν 4 band of F 35 Cl 16 O 3 . Two patterns of p P K (J) transitions and part of the r P K (J) sub-branch are evidenced. The J and K assignments are indicated.

Figure 3 .

 3 Figure 3. Detail of the ν 2 + ν 4 and 2ν 2 + ν 5 bands of F 37 Cl 18 O 3 . One pattern of p P K (J) transitions of the ν 2 + ν 4 band and two r R K (J) sub-branches of 2ν 2 + ν 5 are identified. The J and K assignments are indicated. Lines of 2ν 2 + ν 5 have been evidenced by an asterisk.

Figure 4 .

 4 Figure 4. Detail of the ν 2 + ν 4 band of F 35 Cl 16 O 3 . One pattern of r R K (J) transitions is

Figure 5 .

 5 Figure 5. Detail of the ν 2 + ν 4 band of F 37 Cl 16 O 3 . Two patterns of r R K (J) transitions are

Figure 6 .

 6 Figure 6. Detail of the ν 2 + ν 4 band of F 35 Cl 18 O 3 . Two patterns of r R K (J) transitions are

Figure 7 .

 7 Figure 7. Detail of the ν 2 + ν 4 band of F 37 Cl 18 O 3 . Three r R K (J) sub-branches are evidenced.
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	. The final values of 245 W for the four isopologues are very close to each other and to
	their initial values. The J and K dependences of the anharmonic resonance coefficients, 245 J W
	and 245 K

Table 1 .

 1 Ground state molecular constants ( in cm -1 ) of FClO 3 a .

	parameter	F 35 Cl 16 O 3	F 37 Cl 16 O 3	F 35 Cl 18 O 3	F 37 Cl 18 O 3
	0 A							0.1871217(42)	0.1871364(29)	0.166325417(100) 0.166331592(59)
	0 B							0.17541085(8)	0.17532656(6)	0.16379784(5)	0.16374819(4)
	0 D × J	10	7		0.49979(9)	0.49939(9)	0.42716(7)	0.42654(7)
	0 D × JK	10	7	0.5534(5)	0.5591(6)	0.3937(4)	0.3977(4)
	0 D × K	10	7	-0.76 b	-0.76 b	-0.5916(1)	-0.6288(1)
	0 10 ε ×	8				-0.307(60)	-0.320(64)	-0.531(8)	-0.547(9)

Table 2 .

 2 Spectroscopic parameters (in cm -1 ) for the v 2 = v 4 = 1 and v 2 = 2, v 5 = 1 states of F 35 Cl 16 O 3 and

	F 37 Cl 16 O 3	a .	
	parameter	F 35 Cl 16 O 3	F 37 Cl 16 O 3

Table 3 .

 3 Spectroscopic parameters (in cm -1 ) for the v 2 = v 4 = 1 and v 2 = 2, v 5 = 1 states of F 35 Cl 18 O 3 and

	1

Table 4 .

 4 Effects of the inclusion of the ν 4 / ν 2 + ν 5 Fermi resonance on the computed anharmonicity constants ( in cm -1 ) for FClO 3 .

	parameter	F 35 Cl 16 O 3	F 37 Cl 16 O 3	F 35 Cl 18 O 3	F 37 Cl 18 O 3
			calc. a calc.	experimental	calc. a calc.	experimental	calc. a calc.	experimental calc. a calc.	experimental
	x	24	-0.05 -0.65 -2.12663(6) c	0.07 b -0.55 -1.97993(9) c	0.50 b -0.68	-2.0539(3) c	1.15 b -0.56	-1.9985(2) c
	x	25						
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2+4 *R (43,15) 44 19 1996(43,15) 44 19 .32260 1996.32182 78 2+4 PR(38, 6) .32182 78 2+4 PR(38, 6) 39