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The rotational spectra of CHF2
35C1 and CHF2

37C1 (CFC22) in the vibrational ground state 
between 42 and 214 GHz are reported. A centrifugal distortion analysis up to the sixth order is 
carried out. 

1. Introduction 

The need of getting precise rotat ional parameters of 
C F C 2 2 has been stated sufficiently [1, 2]. C r a m b et al. 
[1] give a survey over the previous microwave re-
searches on CFC22. Unti l now the ro ta t ional con-
stants, the quart ic centrifugal distort ion cons tants of 
bo th isotopomeres [1, 2] and two of a set of seven 
sextic centrifugal distortion constants of the 3 5Cl-iso-
topomere [3] are known. To yield the missing con-
stants of sixth order for both isotopomeres, ro ta t ional 
transit ions up to J — 35 with frequencies up to 
213 G H z were measured. The central f requency of 
each quadrupole line pat tern was calculated using the 
chlorine nuclear quadrupole coupling cons tants of [1]. 

2. Experimental 

Commercial ly available C F C 2 2 f rom J.T. Baker, 
P F 1661, D-6080 Groß-Gerau , was used without 
fur ther purification. The spectrometer we used is de-
scribed in detail in [4]. The radiat ion of a PLL-s tab i -
lized and phasemodulated klystron is frequency-
multiplied by a point-contact harmonic genera tor and 
fed to a free-space-cell, filled with the gas under a 
pressure of about 1 - 2 Pa at a tempera ture between 
+ 25 and — 50 °C. The microwave source is swept by 
a personal computer (PC) via a special interface. The 
absorpt ion signal is detected by a Schot tky-barr ier-
diode or a helium cooled InSb-bolometer . After 
amplification by a PAR-preamplifier and a lock-in-
amplifier the signal is transferred to the P C by an 
A/D-converter . Da ta handl ing and recording follows 
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in real time, the recorded spectrum is displayed simul-
taneously dur ing the averaging. 

Taking into account the width of the frequency 
steps, multiplied by the harmonic numbers of the two 
phase locked loops and the klystron, the spectrometer 
limits the resolut ion of a line centre to about 6 kHz. 

3. Theoretical 

We used the ro ta t iona l and centrifugal distort ion 
cons tan ts of [1] to predict the spectrum in the investi-
gated range, beginning at 42 GHz . With the p rogram 
H T 1 N Q (Author Herberich) [5] we calculated the 
splitting, caused by the chlorine nuclear quadrupole 
coupl ing and obta ined the unper turbed frequencies. 
The transi t ion frequencies were fitted together with 
the microwave results of [1] to Watson 's S-reduced 
effective Hami l ton ian in the I-r representation includ-
ing quar t ic and sextic terms [6]: 

H = AJ% + BJ2 + CJF-DJJ4- DJK J2 JZ — DK 

+ d,J2(J2 + J2) + d2(J$+ J-) + HjJ6 

+ HJKJ*J2+HKJJ2J*+ HKJ6
Z + hXJA(JL+J2_) 

+ h2J2(Jt + J*) + h3(J$ + J ( 1 ) 

where 

J — J J Y j t/^. — J^ i J Y 5 J — J^ i J Y • 

F o r the fitting we used the p rogram Z F A P 6 (Author: 
Typke) [7]. 

4. Results and Discussion 

C F C 2 2 is an asymmetr ic top molecule with an 
asymmetry pa ramete r of nearly —0.6. The millimeter-
wave spectrum shows pretty s t rong lines in agreement 
with the presence of a dipole momen t component 
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Table 1. Rotational transition frequencies of CHF2
35C1. Frequencies in GHz, differences in kHz. Lines labeled with * have 

been measured in [1]. 

N J K p J ' K p ' •V v c a l c v o b s v c a l c - o b s N Kp J ' K p ' >V v c a l c V o b s ^ c a l c - o b s 

1 * 1 1 0 0 0 0 1 5 . 0 9 5 9 2 9 1 5 . 0 9 5 9 8 3 • 54 6 2 8 8 1 7 7 1 157 7 2 2 1 5 0 157 7 2 2 1 4 0 10 
2 * 2 1 1 1 0 1 24 . 8 1 8 3 4 5 24 . 8 1 8 3 5 4 09 6 3 11 6 6 10 5 6 158 7 7 8 1 2 9 1 5 8 7 7 8 1 1 3 16 
3« 3 3 0 3 2 2 3 0 . 4 0 5 6 2 7 3 0 . 4 0 5 6 7 5 4 8 6 4 12 5 8 11 4 8 156 7 0 9 6 2 2 1 5 6 7 0 9 5 8 7 35 
1 * 3 3 1 3 2 1 2 9 . 2 9 4 7 8 8 29 . 2 9 4 7 7 8 10 6 5 13 5 8 12 4 8 157 0 1 9 6 1 3 157 0 1 9 4 9 9 114 
S * 3 1 2 2 0 2 3 5 . 2 8 8 1 8 5 35 . 2 8 8 2 2 4 39 6 6 2 3 14 10 2 3 13 10 160 0 4 3 6 3 5 1 6 0 0 4 3 6 4 8 13 
h » 4 3 2 4 2 2 2 7 . 9 0 6 0 5 9 27 . 9 0 6 0 0 8 5 1 67 2 8 14 15 2 8 13 15 157 0 3 0 0 9 4 157 0 3 0 0 7 7 17 
7 * 4 2 2 4 1 4 2 8 . 3 0 0 9 6 7 2 8 . 3 0 0 9 2 8 39 6 8 29 14 16 29 13 16 156 1 6 6 0 7 7 156 1 6 6 1 9 3 116 
8* 5 3 3 5 2 3 2 5 . 6 2 9 5 4 1 2 5 . 6 2 9 4 6 1 80 6 9 19 16 4 19 1 5 4 185 8 0 7 4 3 5 1 8 5 8 0 7 4 9 5 6 0 
9 * 5 1 4 4 2 2 2 9 . 0 5 8 7 7 6 2 9 . 0 5 8 7 3 5 4 1 7 0 2 0 16 5 2 0 15 5 1 8 5 6 3 4 0 8 0 1 8 5 6 3 4 0 9 2 12 

10« 6 2 4 5 3 2 27 . 7 1 6 9 5 5 27 . 7 1 6 9 7 1 - 16 7 1 2 1 16 6 2 1 15 6 1 8 5 4 3 3 7 5 0 1 8 5 4 3 3 7 4 1 09 
11* 6 1 5 5 2 3 3 6 . 2 3 4 6 3 4 3 6 . 2 3 4 5 9 0 44 7 2 22 16 7 2 2 15 7 1 8 5 2 0 3 5 7 8 1 8 5 2 0 3 5 1 9 59 
1 2 * 7 2 5 6 3 3 3 8 . 6 3 3 5 9 1 38 . 6 3 3 6 0 3 12 7 3 19 16 4 19 1 5 4 1 8 5 8 0 7 4 3 5 185 8 0 7 4 9 5 6 0 
1 3 * 7 1 6 6 2 4 4 1 . 4 5 5 9 4 7 4 1 . 4 5 5 9 0 1 46 7 4 10 9 1 9 8 1 186 6 2 0 2 8 1 1 8 6 6 2 0 3 2 7 46 
14* 8 4 5 8 3 5 3 5 . 2 1 0 1 7 0 3 5 . 2 1 0 1 9 8 2 8 7 5 10 9 2 9 8 2 186 6 2 0 2 8 1 186 6 2 0 3 2 7 46 
15* 8 2 7 7 3 5 2 8 . 3 2 4 1 4 3 2 8 . 3 2 4 0 6 8 7 5 7 6 15 6 9 14 5 9 186 8 2 5 1 0 6 186 8 2 5 0 8 8 18 
l b * 8 3 5 7 4 3 3 2 . 7 5 8 0 2 8 3 2 . 7 5 7 9 8 4 44 7 7 16 4 12 1 5 3 12 187 1 3 9 8 0 2 187 1 3 9 7 9 6 06 
17* 9 4 6 9 3 6 3 1 . 1 9 8 2 1 0 3 1 . 1 9 8 2 5 6 - 46 7 8 15 5 1 1 14 4 11 187 2 4 0 8 1 5 187 2 4 0 8 4 6 3 1 
18* 9 3 6 8 4 4 4 4 . 8 2 3 2 0 5 44 . 8 2 3 1 7 7 2 8 7 9 15 4 12 14 3 12 187 2 7 8 3 7 3 187 2 7 8 3 1 1 6 2 
1 9 * 10 3 7 9 4 5 5 6 . 8 4 5 0 8 5 56 . 8 4 5 0 6 9 16 80 13 7 7 12 6 7 187 5 3 1 4 0 2 187 5 3 1 4 2 7 - 2 5 
2 0 * 10 4 7 9 5 5 3 2 . 3 4 6 3 8 4 3 2 . 3 4 6 3 6 9 15 8 1 2 3 16 8 2 3 1 5 8 184 9 4 0 4 8 6 184 9 4 0 4 4 3 4 3 

2 1 * 1 1 5 7 10 6 5 29 . 4 7 0 2 2 8 2 9 . 4 7 0 2 8 3 - 5 5 82 24 16 9 24 1 5 9 184 6 4 1 1 6 2 184 6 4 1 0 4 8 114 

2 2 * 12 5 8 11 6 6 3 8 . 6 8 5 2 9 1 3 8 . 6 8 5 3 2 0 - 2 9 83 2 5 16 10 2 5 1 5 10 184 3 0 2 0 3 3 184 3 0 1 9 0 2 1 3 1 
2 3 * 13 6 8 12 7 6 3 5 . 0 8 7 6 5 8 3 5 . 0 8 7 6 6 3 - 0 5 84 14 6 9 13 5 9 184 2 9 9 6 6 4 184 2 9 9 6 8 1 - 17 
24 * 14 5 10 14 4 10 2 8 . 3 3 4 8 6 5 2 8 . 3 3 4 8 8 1 - 16 8 5 27 16 12 27 15 12 1 8 3 4 8 8 5 5 8 1 8 3 4 8 8 6 2 2 64 
2 5 * 1 5 7 9 14 8 7 4 0 . 5 7 3 0 8 4 4 0 . 5 7 3 1 1 1 - 2 7 86 2 8 16 13 2 8 15 13 1 8 3 0 0 5 4 3 2 1 8 3 0 0 5 3 2 0 1 1 2 
2 6 * 15 8 8 14 9 6 27 . 2 2 4 9 6 0 2 7 . 2 2 5 0 1 5 - 5 5 87 11 8 4 10 7 4 183 0 0 1 1 8 4 1 8 3 0 0 1 2 1 6 - 3 2 
2 7 * 18 6 13 18 5 13 2 8 . 6 2 5 5 6 4 2 8 . 6 2 5 5 7 6 12 88 11 8 3 10 7 3 183 0 0 0 6 7 0 1 8 3 0 0 0 7 7 7 107 

2 8 * 19 7 13 19 6 13 52 . 2 8 3 3 5 4 5 2 . 2 8 3 4 2 0 66 89 30 16 15 3 0 1 5 15 1 8 1 8 6 1 2 0 8 1 8 1 8 6 1 1 1 6 92 

2 9 * 2 0 7 14 2 0 6 14 4 4 . 3 2 6 0 8 1 4 4 . 3 2 6 0 8 2 - 0 1 9 0 16 5 1 1 15 4 11 1 8 1 5 0 2 2 0 9 1 8 1 5 0 2 2 3 0 2 1 

3 0 * 2 0 12 9 19 13 7 2 1 . 1 7 1 5 2 9 2 1 . 1 7 1 5 2 6 03 9 1 14 6 8 13 5 8 1 8 0 5 3 3 6 7 8 1 8 0 5 3 3 7 0 2 24 

3 1 * 2 1 12 9 2 0 13 7 3 0 . 2 4 2 7 0 4 3 0 . 2 4 2 6 6 8 36 9 2 12 7 6 11 6 6 1 7 9 2 3 4 2 9 4 1 7 9 2 3 4 3 1 8 24 

3 2 * 2 2 7 16 2 2 6 16 27 . 6 6 7 3 8 9 27 . 6 6 7 3 7 5 14 9 3 12 7 5 1 1 6 5 179 1 7 4 4 7 9 1 7 9 1 7 4 4 9 9 - 2 0 

3 3 * 2 3 8 16 2 3 7 16 5 3 . 1 8 4 3 1 7 53 . 1 8 4 2 7 4 4 3 94 9 9 0 8 8 0 1 7 8 1 8 2 7 0 8 1 7 8 1 8 2 6 9 6 12 

3 4 * 24 8 17 24 7 17 4 3 . 8 9 2 9 1 5 4 3 . 8 9 2 8 9 4 2 1 9 5 9 9 1 8 8 1 1 7 8 1 8 2 7 0 8 1 7 8 1 8 2 6 9 6 12 

3 5 * 2 5 1 5 10 24 16 8 2 8 . 0 3 7 9 5 0 2 8 . 0 3 7 8 5 5 9 5 96 14 5 10 13 4 10 176 4 9 2 5 9 9 1 7 6 4 9 2 6 1 8 - 19 

3 6 * 2 5 8 18 2 5 7 18 3 4 . 5 4 9 0 5 3 34 . 5 4 9 0 3 5 18 97 14 2 12 1 3 1 12 176 4 8 8 9 5 5 1 7 6 4 8 8 9 1 3 42 

3 7 * 26 8 19 26 7 19 2 5 . 7 9 7 4 4 8 2 5 . 7 9 7 4 9 5 47 9 8 16 1 15 15 0 15 2 0 6 3 6 0 6 1 3 2 0 6 3 6 0 5 9 7 16 

3 8 * 27 17 11 2 6 18 9 2 0 . 6 1 6 2 7 4 2 0 . 6 1 6 3 2 6 52 99 18 6 12 17 5 12 2 0 6 4 4 6 8 5 3 2 0 6 4 4 6 9 3 3 80 

3 9 * 2 8 17 12 27 18 10 29 . 6 0 8 9 1 6 29 . 6 0 8 8 6 5 5 1 1 0 0 30 18 13 3 0 17 13 2 0 7 3 5 6 8 8 1 2 0 7 3 5 6 9 1 9 38 

4 0 * 30 19 12 29 2 0 10 2 2 . 2 0 2 1 8 8 2 2 . 2 0 2 2 2 8 - 4 0 1 0 1 29 18 12 29 17 12 2 0 7 7 6 7 9 6 6 2 0 7 7 6 7 9 9 6 - 30 

4 1 3 3 0 2 2 0 5 5 . 2 8 6 3 5 4 5 5 . 2 8 6 3 2 4 30 1 0 2 2 1 18 4 2 1 17 4 2 0 9 8 2 6 5 9 7 2 0 9 8 2 6 5 3 2 6 5 

4 2 3 2 1 2 1 1 4 2 . 3 1 3 1 0 9 42 . 3 1 3 0 9 6 13 1 0 3 20 18 3 2 0 17 3 2 0 9 9 6 8 2 0 8 2 0 9 9 6 8 2 3 3 2 5 

4 3 3 2 2 2 1 2 4 5 . 2 8 7 4 0 2 4 5 . 2 8 7 3 9 4 0 8 104 3 5 18 18 3 5 17 18 2 0 4 5 5 7 1 4 9 2 0 4 5 5 7 1 2 9 20 

44 3 3 1 2 2 1 5 5 . 4 8 7 6 5 8 5 5 . 4 8 7 6 1 0 4 8 1 0 5 34 18 17 34 17 17 2 0 5 2 3 0 4 4 6 2 0 5 2 3 0 4 4 4 02 

4 5 4 1 3 3 0 3 46 . 6 9 8 4 4 5 46 . 6 9 8 4 5 3 0 8 1 0 6 32 18 15 32 17 15 2 0 6 3 9 7 9 9 6 2 0 6 3 9 7 9 3 4 6 2 

4 6 4 2 2 3 1 2 5 0 . 5 8 1 3 9 5 5 0 . 5 8 1 3 9 3 02 1 0 7 31 18 14 3 1 17 14 2 0 6 9 0 1 4 6 1 2 0 6 9 0 1 5 7 3 • 112 

47 4 2 3 3 1 3 5 5 . 6 4 0 8 2 4 55 . 6 4 0 8 1 8 06 1 0 8 2 8 18 1 1 2 8 17 11 2 0 8 1 3 8 1 4 9 2 0 8 1 3 8 2 2 1 7 2 

4 8 7 5 3 7 4 3 5 3 . 2 6 2 1 3 3 53 . 2 6 2 1 1 0 2 3 1 0 9 27 18 10 27 17 10 2 0 8 . 4 7 0 6 1 6 2 0 8 4 7 0 6 6 4 4 8 

4 9 8 5 4 8 4 4 5 2 . 4 1 9 2 1 0 52 . 4 1 9 1 9 9 11 1 1 0 26 18 9 26 17 9 2 0 8 . 7 6 8 3 3 2 2 0 8 7 6 8 3 3 7 05 

5 0 14 6 9 14 5 9 54 . 8 7 1 9 2 5 54 . 8 7 1 9 2 0 0 5 1 1 1 2 5 18 8 2 5 17 8 2 0 9 . 0 3 4 0 6 4 2 0 9 0 3 4 0 5 4 10 

5 1 1 1 5 7 11 4 7 4 4 . 9 5 4 6 2 6 44 . 9 5 4 6 1 9 07 1 1 2 24 18 7 24 17 7 2 0 9 . 2 7 0 4 0 1 2 0 9 . 2 7 0 3 7 8 23 

5 2 10 5 6 10 4 6 4 8 . 5 2 6 3 6 3 4 8 . 5 2 6 3 6 5 02 1 1 3 22 18 5 2 2 17 5 2 0 9 . 6 6 4 4 5 7 2 0 9 . 6 6 4 4 8 6 29 

5 3 8 4 5 7 3 5 1 1 0 . 5 9 3 6 7 7 1 1 0 . 5 9 3 6 2 4 53 114 17 5 13 16 4 13 2 1 0 . 4 4 4 1 1 3 2 1 0 . 4 4 4 0 2 6 87 

54 7 5 2 6 4 2 1 1 3 . 1 1 7 1 6 0 1 1 3 . 1 1 7 1 5 0 10 1 1 5 16 7 9 1 5 6 9 2 1 0 . 4 0 3 4 5 1 2 1 0 . 4 0 3 5 2 3 7 2 
5 5 7 5 3 6 4 3 1 1 3 . 1 9 7 3 8 0 1 1 3 . 1 9 7 3 7 1 09 1 1 6 17 3 14 16 2 14 2 1 1 . 6 6 9 7 3 6 2 1 1 . 6 6 9 8 4 5 109 
56 13 10 4 13 9 4 1 1 3 . 6 2 3 9 2 9 1 1 3 . 6 2 3 8 9 0 39 1 1 7 13 9 5 12 8 5 2 1 1 . 8 7 0 5 5 2 2 1 1 . 8 7 0 5 2 0 32 
57 12 10 3 12 9 3 1 1 3 . 8 2 9 2 3 4 1 1 3 . 8 2 9 1 5 5 7 9 1 1 8 17 4 14 16 3 14 2 1 2 . 9 7 9 6 9 5 2 1 2 . 9 7 9 7 3 3 3 8 
58 11 10 2 11 9 2 1 1 3 . 9 9 0 4 2 3 1 1 3 . 9 9 0 4 6 1 - 3 8 1 1 9 14 8 7 13 7 7 2 0 8 . 0 6 1 7 0 3 2 0 8 . 0 6 1 7 3 0 27 
59 14 4 10 13 3 10 1 5 9 . 6 1 2 1 7 6 1 5 9 . 6 1 2 2 3 2 - 56 1 2 0 14 8 6 13 7 6 2 0 8 . 0 3 5 4 2 3 2 0 8 . 0 3 5 3 2 8 9 5 
6 0 24 14 11 24 13 1 1 1 5 9 . 5 8 4 7 9 8 1 5 9 . 5 8 4 8 2 4 26 1 2 1 18 5 13 17 4 13 2 0 5 . 4 8 8 3 3 7 2 0 5 . 4 8 8 2 9 6 4 1 
6 1 8 8 0 7 7 0 1 5 7 . 7 2 2 1 4 9 1 5 7 . 7 2 2 1 4 0 09 1 2 2 15 7 9 14 6 9 204 . 0 7 9 0 4 4 2 0 4 . 0 7 9 0 3 7 07 

along the c-axis of about 1.5 Debye. Several lines over 
200 G H z are visible with quadrupole splitting in video 
mode. The dipole moment componen t a long the a-axis 
is of the order of magni tude of 0.1 Debye [1], it was not 
yet possible to assign a-type transitions. This is an aim 
of the current work, eventually applying Fourier-
Transform-Techniques. 

The constants of the 3 5 Cl- iso topomere listed in 
Table 3 show a very good correspondence up to the 
fourth order with the ones of [3], The differences are 
smaller than the given uncertainties. 

The obtained sextic constants of bo th isotopomeres 
do not cor respond in sign and magnitude, except the 
HK\ which are connected with J: only. A lack of 
t ransi t ions with higher . / -quantum numbers as well as 
the l imitation to c-type transit ions may cause this 
disagreement. 

Fur ther , the sextic constants do not agree with the 
ones of [3]. The discrepancies arise f rom the correla-
t ion of the sextic constants considering the fact that 
the sextic cons tants except HJ and HK in the fit of [3] 
are fixed to zero. 
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Table 2. Rotational transition frequencies of CHF2
3 7C1. Frequencies in GHz, differences in kHz. Lines labeled with * have 

been measured in [1], 

J Kp Kq v

calc 
v

obs Ko J Kp KQ 

2 1 12 10 

2 3 13 10 
24 13 12 
24 14 11 

2 6 15 12 

27 16 11 
2 8 16 13 
2 9 17 13 
30 18 13 

2 3 14 10 

2 5 16 10 

27 17 1 1 

2 9 19 1 1 

14 . 9 5 0 9 7 2 
3 5 . 4 1 8 4 8 4 
3 4 . 3 3 2 7 3 4 
23 . 4 1 7 6 4 7 
34 . 5 2 5 4 6 4 
2 8 . 6 8 9 1 7 5 
3 1 . 5 5 0 8 5 5 
3 2 . 8 8 9 4 1 6 
27 . 6 5 1 3 6 9 
34 . 9 3 6 9 8 6 
3 6 . 8 4 3 6 7 1 
33 . 1 6 9 8 6 6 
2 8 . 6 9 9 7 7 0 
3 0 . 6 2 1 8 3 8 
3 1 . 9 7 6 0 4 7 
3 0 . 5 2 4 7 7 4 
3 3 . 8 2 6 5 2 8 
2 6 . 5 8 6 8 7 1 
50 . 7 8 9 1 2 7 
1 9 . 8 0 6 6 9 3 
22 . 2 4 0 8 1 0 
3 4 . 4 8 0 9 3 5 
2 6 . 8 3 3 2 9 4 
3 5 . 7 0 0 1 3 4 
2 2 . 6 1 9 4 6 5 
1 9 . 2 6 5 0 7 6 
2 7 . 2 0 5 0 1 2 
34 . 1 4 5 7 8 1 
2 3 . 0 0 9 8 5 6 
3 1 . 7 9 6 7 7 3 
27 . 5 8 9 8 4 7 
2 3 . 4 0 8 7 2 6 
3 3 . 0 1 7 1 4 4 
5 2 . 4 5 2 9 2 8 
5 3 . 6 9 0 9 5 8 
5 4 . 4 0 0 2 8 7 
54 . 7 9 3 6 7 5 
5 4 . 8 8 9 3 2 7 
5 5 . 0 0 7 4 3 1 
5 5 . 1 7 9 3 5 4 
5 5 . 3 5 9 2 3 9 
5 8 . 0 1 4 7 3 1 
4 3 . 1 1 3 0 5 8 
44 . 8 5 2 5 4 3 
4 5 . 5 5 0 0 3 8 
4 9 . 9 2 3 5 0 9 
5 0 . 4 1 4 1 0 1 

1 1 3 . 4 3 7 4 9 8 
1 1 2 . 7 2 7 6 0 4 
1 1 2 . 7 2 8 2 9 9 
1 1 4 . 5 7 4 0 8 2 
114 . 9 9 1 6 4 2 
1 1 5 . 3 3 5 8 0 0 

1 4 . 9 5 0 9 4 0 
3 5 . 4 1 8 5 1 0 
3 4 . 3 3 2 7 8 0 
2 3 . 4 1 7 6 5 0 
3 4 . 5 2 5 4 8 0 
2 8 . 6 8 9 1 9 0 
3 1 . 5 5 0 8 7 0 
3 2 . 8 8 9 3 8 0 
2 7 . 6 5 1 3 5 0 
34 . 9 3 7 0 1 0 
3 6 . 8 4 3 6 0 0 
3 3 . 1 6 9 8 8 0 
2 8 . 6 9 9 7 6 0 
3 0 . 6 2 1 8 2 0 
3 1 . 9 7 6 0 4 0 
3 0 . 5 2 4 8 3 0 
3 3 . 8 2 6 5 7 0 
26 . 5 8 6 9 3 0 
5 0 . 7 8 9 1 5 0 
19 . 8 0 6 7 5 0 
2 2 . 2 4 0 8 0 5 
3 4 . 4 8 0 9 0 0 
2 6 . 8 3 3 3 0 0 
3 5 . 7 0 0 0 9 0 
2 2 . 6 1 9 4 8 0 
19 . 2 6 5 0 7 0 
27 . 2 0 5 0 2 0 
34 . 1 4 5 7 1 0 
2 3 . 0 0 9 9 0 0 
3 1 . 7 9 6 7 9 0 
2 7 . 5 8 9 8 1 6 
2 3 . 4 0 8 7 2 0 
3 3 . 0 1 7 1 7 0 
5 2 . 4 5 2 9 4 2 
5 3 . 6 9 0 9 8 5 
5 4 . 4 0 0 2 6 7 
5 4 . 7 9 3 7 0 9 
5 4 . 8 8 9 2 8 8 
5 5 . 0 0 7 4 8 2 
5 5 . 1 7 9 2 7 6 
5 5 . 3 5 9 . 2 5 5 
5 8 . 0 1 4 6 5 7 
4 3 . 1 1 3 0 2 7 
4 4 . 8 5 2 5 5 7 
4 5 . 5 5 0 0 5 9 
4 9 . 9 2 3 5 1 1 
5 0 . 4 1 4 0 9 6 

1 1 3 . 4 3 7 4 8 0 
1 1 2 . 7 2 7 6 1 6 
1 1 2 . 7 2 8 3 2 2 
1 1 4 . 5 7 4 0 8 6 
1 1 4 . 9 9 1 7 0 3 
1 1 5 . 3 3 5 7 9 6 

- 14 
- 2 1 
- 0 2 

- 2 3 
- 0 4 

29 14 16 
30 16 15 

2 9 16 14 
2 8 16 13 
27 16 12 

2 6 16 11 
2 5 16 10 

1 0 0 
101 
102 
1 0 3 
104 
1 0 5 

3 5 18 18 

2 9 18 12 

29 13 16 
30 15 15 

29 15 14 
2 8 15 13 
27 15 12 

26 15 1 1 
2 5 1 5 10 

32 17 1 5 

29 17 12 
2 8 17 1 1 

114 . 0 7 0 2 2 7 
1 5 9 . 3 9 9 4 8 8 
1 5 7 . 5 1 7 0 0 4 
1 5 8 . 6 6 6 2 3 6 
1 5 5 . 2 6 2 3 4 1 
1 5 9 . 9 6 2 8 7 8 
1 8 5 . 8 8 9 2 5 9 
1 8 6 . 0 6 8 1 0 4 

1 8 6 . 2 6 3 9 6 3 
1 8 6 . 2 6 3 9 6 4 
1 8 6 . 4 1 9 5 8 3 
1 8 6 . 8 9 5 2 8 5 
1 8 7 . 3 2 0 9 9 6 
1 8 7 . 6 5 7 1 0 5 
1 8 7 . 7 0 0 9 4 7 
1 8 8 . 0 3 9 0 2 9 
1 8 8 . 3 3 8 8 3 0 
1 8 8 . 8 3 6 6 4 0 
1 8 9 . 0 4 0 6 0 8 
1 8 9 . 3 7 2 0 8 4 
1 8 9 . 5 0 4 4 3 5 
1 8 5 . 9 5 1 4 5 1 
1 8 2 . 9 7 1 7 5 2 
1 7 8 . 0 5 4 2 9 6 
17 8 . 0 5 4 2 9 7 
177 . 9 9 0 4 3 9 
177 . 9 6 4 1 4 8 
177 . 9 4 9 5 4 1 
177 . 6 9 3 9 3 6 
177 . 1 3 1 1 2 9 
1 7 6 . 9 7 0 8 1 6 
1 7 6 . 7 8 4 1 3 6 
176 . 5 6 8 1 4 6 
176 . 3 1 9 6 7 7 
1 7 6 . 2 4 1 4 6 3 
176 . 1 8 1 0 0 4 
176 . 0 3 5 3 1 3 
2 0 6 . 7 2 0 0 9 5 
2 0 6 . 7 2 0 0 9 5 
2 0 6 . 5 9 9 2 6 9 
2 0 6 . 5 8 2 4 9 6 
2 0 9 . 1 9 1 1 2 3 
2 0 9 . 7 8 1 9 6 6 
2 1 0 . 3 1 9 8 7 0 
2 1 0 . 8 0 8 8 2 5 
2 0 5 . 7 8 6 9 9 9 
2 0 8 . 7 5 7 2 8 7 
2 0 9 . 0 1 4 9 4 1 
2 1 0 . 8 3 7 4 9 8 
2 1 2 . 0 1 7 3 4 6 
2 1 2 . 3 4 4 5 8 1 
2 1 2 . 3 9 4 1 2 1 

1 1 4 . 0 7 0 2 1 4 
1 5 9 . 3 9 9 4 5 2 
157 . 5 1 7 0 5 1 
1 5 8 . 6 6 6 2 1 1 
1 5 5 . 2 6 2 3 2 4 
1 5 9 . 9 6 2 9 0 5 
1 8 5 . 8 8 9 2 6 9 
1 8 6 . 0 6 8 0 8 9 
1 8 6 . 2 6 3 9 6 3 
1 8 6 . 2 6 3 9 6 3 
1 8 6 . 4 1 9 5 4 1 
1 8 6 . 8 9 5 3 0 1 
1 8 7 . 3 2 0 9 9 8 
1 8 7 . 6 5 7 1 2 0 
1 8 7 . 7 0 0 9 1 1 
1 8 8 . 0 3 9 0 3 6 
1 8 8 . 3 3 8 8 3 3 
1 8 8 . 8 3 6 6 5 4 
1 8 9 . 0 4 0 6 6 3 
1 8 9 . 3 7 2 1 2 0 
1 8 9 . 5 0 4 4 1 6 
1 8 5 . 9 5 1 4 3 0 
1 8 2 . 9 7 1 7 7 7 
1 7 8 . 0 5 4 3 3 5 
1 7 8 . 0 5 4 3 3 5 
1 7 7 . 9 9 0 4 8 6 
177 . 9 6 4 1 9 5 
177 . 9 4 9 5 3 5 
1 7 7 . 6 9 3 8 9 3 
177 . 1 3 1 1 1 3 
1 7 6 . 9 7 0 7 9 1 
1 7 6 . 7 8 4 1 0 7 
1 7 6 . 5 6 8 1 4 2 
1 7 6 . 3 1 9 7 0 7 
1 7 6 . 2 4 1 4 2 1 
1 7 6 . 1 8 1 0 2 9 
1 7 6 . 0 3 5 3 1 8 
2 0 6 . 7 2 0 0 5 4 
2 0 6 . 7 2 0 0 5 4 
2 0 6 . 5 9 9 3 4 5 
2 0 6 . 5 8 2 4 7 3 
2 0 9 . 1 9 1 0 8 3 
2 0 9 . 7 8 1 9 9 2 
2 1 0 . 3 1 9 8 9 9 
2 1 0 . 8 0 8 8 3 3 
2 0 5 . 7 8 7 0 3 0 
2 0 8 . 7 5 7 2 7 4 
2 0 9 . 0 1 4 8 8 3 
2 1 0 . 8 3 7 4 6 2 
2 1 2 . 0 1 7 3 1 1 
2 1 2 . 3 4 4 5 8 3 
2 1 2 . 3 9 4 1 0 7 

- 2 5 
- 39 

Table 3. Rotational parameters of CHF2
3 5C1. Standard devi-

ations of the fitting procedure are given in parenthesis as 
uncertainties in the last digits. 

[3] 

r m s e r r o r 
of the fit 

10 . . 2 3 4 7 0 7 0 (13) 10 . . 2 3 4 7 0 8 5 ( 2 1 ) GHz 
4 , , 8 6 1 2 4 5 4 (1) 4 , . 8 6 1 2 5 1 1 (15) GHz 
3 . . 5 0 7 4 5 1 5 ( 1 5 ) 3 . . 5 0 7 4 5 8 3 (47) GHz 
1 , . 2 9 7 ( 3 8 ) 1 . . 3 3 2 0 (33) kHz 
6 . , 2 6 1 ( 8 5 ) 6 . 1 7 7 ( 1 6 ) kHz 
3 . . 5 5 ( 1 2 ) 3 . 6 9 3 (16) kHz 

- 0 , . 4 4 5 ( 2 4 ) - 0 . 4 4 1 0 (33) kHz 
- 0 . . 1 3 7 4 (53) - 0 . 1 3 6 1 ( 2 5 ) kHz 

0 , . 0 1 8 8 ( 3 0 ) 0 . 6 8 1 (36 ) Hz 
- 0 . . 0 6 0 1 ( 7 2 ) 0 .0 ( f i x e d ) Hz 

0 . 175 (18) 0 . 0 ( f i x e d ) Hz 
- 0 . 0 5 9 (27) 5 .87 (14) Hz 
- 0 . 0 0 4 1 ( 2 4 ) 0 .0 ( f i x e d ) Hz 

0 . 0 0 4 9 1 5 ( f i x e d ) 0 .0 ( f i x e d ) Hz 
- 0 . 0 0 3 0 2 (96) 0 .0 ( f i x e d ) Hz 

52 5400 kHz 

Table 4. Rotational parameters of CHF2
3 7C1. Standard devi-

ations of the fitting procedure are given in parenthesis as 
uncertainties in the last digits. 

A 1 0 , . 2 3 3 8 5 8 (1 ) GHz 
B 4 , . 7 1 7 1 3 6 2 (8 ) GHz 
c 3 , . 4 3 1 8 5 5 6 ( 1 1 ) GHz 
D J 1 , . 2 2 6 4 ( 2 7 ) kHz 
DJK 5 , . 9 6 2 7 ( 6 5 ) kHz 
DK 3 , . 8 6 4 ( 1 0 ) kHz 
d l - 0 , . 4 1 3 4 ( 1 8 ) kHz 

- 0 . 1 2 6 6 3 ( 8 7 ) kHz 
HJ - 0 . 0 2 0 1 ( 3 7 ) Hz 
HJK 0 . 0 3 4 7 ( 7 9 ) Hz 
HKJ - 0 . 0 1 6 8 7 ( f i x e d ) Hz 
HK - 0 . 0 5 8 ( 2 0 ) Hz 
h l 0 . 0 3 6 9 ( 5 8 ) Hz 
h 2 - 0 . 0 2 8 2 ( 4 2 ) Hz 
h 3 0 . 0 0 1 0 8 2 5 5 ( f i x e d ) Hz 

rms error 5 2 kHz 
of the fit 
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Table 5. Correlation matrices for CHF2
35C1 and CHF2

37C1. 

A 1 . 0 0 0 

B . 6 0 9 1 . 0 0 0 

c . 2 0 9 . 1 2 5 

D J . 4 8 9 . 4 9 0 

- . 0 4 8 • . 1 2 2 

d K . 5 1 4 . 3 2 1 

d l - . 0 7 3 - . 3 9 8 

d 2 . 1 4 0 . 2 2 5 

H J . 4 8 4 . 3 8 4 

H J X - . 0 5 4 . 0 4 9 

h K J - . 0 0 6 - . 1 4 4 

h K . 3 8 8 . 3 2 1 

h l - . 0 0 8 . 3 0 5 

h 3 . 0 3 9 . 0 9 8 

1 . 0 0 0 

. 7 5 4 1 . 0 0 0 

- . 4 3 7 - . 7 1 9 1 . 0 0 0 

. 2 3 0 . 6 8 2 - . 7 9 8 

. 7 6 5 . 5 4 3 - . 5 1 9 

- . 3 9 0 - . 2 7 5 . 1 9 0 

. 6 3 8 . 8 7 7 - . 6 2 3 

- . 2 2 4 - . 2 8 1 . 3 6 8 

- . 1 3 7 - . 3 1 3 . 4 5 9 

. 2 2 4 . 6 1 3 - . 7 1 8 

- . 5 4 5 - . 3 9 2 . 3 9 3 

- . 1 7 6 - . 0 8 8 - . 0 0 5 

1 . 0 0 0 

. 2 4 9 1 . 0 0 0 

- . 0 0 1 - . 6 0 4 1 . 0 0 0 

. 6 3 6 . 5 0 8 - . 1 4 7 

- . 2 9 2 - . 3 1 3 - . 0 3 0 

- . 3 7 5 - . 1 2 8 . 1 3 5 

. 8 6 1 . 2 0 4 - . 0 5 1 

- . 2 2 3 - . 7 5 9 . 2 4 4 

. 0 5 0 - . 1 6 7 . 0 4 0 

1 . 0 0 0 

- . 6 5 1 1 . 0 0 0 

. 0 7 3 - . 6 3 0 1 . 0 0 0 

. 3 9 6 . 1 5 9 - . 7 7 2 

- . 6 3 1 . 6 5 9 - . 2 0 6 

. 2 0 1 - . 3 9 8 . 2 3 9 

1.000 
- . 0 3 8 1 . 0 0 0 

- . 0 6 6 - . 3 8 4 1 . 0 0 0 

A 1 . 0 0 0 

B . 5 0 8 1 . 0 0 0 

c . 1 5 4 . 4 8 4 1 . 0 0 0 

D J . 4 3 6 . 6 5 1 . 7 2 5 1 . 0 0 0 

° J K - . 0 5 9 - . 1 9 4 - . 3 3 2 - . 7 2 4 1 . 0 0 0 

d K . 5 2 7 . 2 4 0 . 0 8 2 . 6 4 3 - . 8 0 0 1 . 0 0 0 

d l - . 0 4 6 - . 1 2 4 . 5 4 0 . 5 8 8 - . 6 7 1 . 4 2 1 

d 2 . 0 5 8 . 0 6 4 - . 3 0 6 - . 4 9 3 . 5 9 7 - . 4 0 0 

H J . 3 4 7 . 4 2 1 . 4 5 4 . 8 6 1 - . 8 0 6 . 7 5 0 

H J X - . 1 5 2 - . 2 0 9 - . 2 8 6 - . 7 0 7 . 9 0 4 - . 7 8 1 

% . 5 5 2 . 3 0 4 . 1 4 3 . 6 7 9 - . 7 4 0 . 9 6 1 

h i - . 1 2 0 - . 1 0 3 - . 2 7 0 - . 5 8 3 . 7 0 2 - . 5 8 9 

h 2 . 1 2 2 . 1 2 8 . 1 9 8 . 5 4 0 - . 6 6 4 . 5 7 2 

1 .000 
- . 8 9 1 1 . 0 0 0 

. 7 1 0 - . 7 3 1 1 . 0 0 0 

- . 7 3 1 . 7 5 6 - . 9 4 0 1 . 0 0 0 

. 4 5 6 - . 4 7 2 . 8 2 7 - . 8 1 7 1 . 0 0 0 

- . 7 8 9 . 8 6 7 - . 8 9 6 . 9 2 3 - . 6 7 8 1 . 0 0 0 

. 7 1 9 - . 8 5 0 . 8 7 8 - . 9 0 6 . 6 6 7 - . 9 9 2 1 . 0 0 0 
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