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The rotational spectra of both 35C1 and 37C1 l,l-difluoro-2-chloroethylene isotopomers have been 
measured in the frequency range 12-225 GHz. A first order quadrupole coupling analysis has been 
performed for both isotopic species. The calculated quadrupole coupling constants for the 37C1 
species not previously reported are x = — 49.2 (2), = 14.2 (1), and x c c

= 28.7 (1). Accurate rota-
tional constants, quartic and some sextic centrifugal distortion constants have also been determined 
for both isotopomers from the fit to the observed central frequencies. 

Introduction 

T h e m i c r o w a v e s p e c t r u m of l , l - d i f l u o r o - 2 - c h l o r o -
e thy lene was first s t ud ied by J e n k i n s a n d Sugden [1] in 
the f r e q u e n c y r a n g e b e l o w 26.5 G H z . F o r the 3 5 C1 
species they r e p o r t the r o t a t i o n a l a n d q u a d r u p o l e 
c o u p l i n g c o n s t a n t s d e t e r m i n e d f r o m the analys is of 
several R a n d Q - b r a n c h t r ans i t ions . H o w e v e r for t he 
3 7 C1 i s o t o p o m e r they c o u l d n o t resolve the q u a d r u -
po le c o u p l i n g s t r u c t u r e a n d gave a set of r o t a t i o n a l 
c o n s t a n t s d e t e r m i n e d f r o m a series of Q - b r a n c h lines 
a n d on ly o n e R - b r a n c h t r ans i t i on . A f u r t h e r inves t iga-
t i on of t he F 2 C = C H 3 5 C 1 s p e c t r u m in the cen t ime te r 
w a v e r a n g e was p e r f o r m e d by S t o n e a n d F lyga re [2] to 
d e t e r m i n e the o f f -d i agona l e l emen t xab °f t h e nuc l ea r 
q u a d r u p o l e c o u p l i n g t e n s o r f r o m the analys is of sec-
o n d o r d e r effects. 

In the p re sen t w o r k the cen t ime te r a n d mi l l imeter -
w a v e spec t r a of b o t h F 2 C = C H 3 5 C 1 a n d F 2 C = 
C H 3 7 C 1 h a v e been inves t iga ted t o d e t e r m i n e a c c u r a t e 
r o t a t i o n a l a n d cen t r i fuga l d i s t o r t i o n c o n s t a n t s as well 
as t he q u a d r u p o l e c o u p l i n g c o n s t a n t s for the 3 7 C1 
i s o t o p o m e r . 

Experimental Deta i l s 

T h e s a m p l e of l , l - d i f l u o r o - 2 - c h l o r o e t h y l e n e w a s 
o b t a i n e d f r o m F l u o r o c h e m Ltd . a n d was used w i t h o u t 
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f u r t h e r pu r i f i ca t i on . T h e spec t r a of t he 3 5 C 1 a n d 3 7 C 1 
i s o t o p o m e r s we re o b s e r v e d in n a t u r a l a b u n d a n c e a t 
260 K a n d r o o m t e m p e r a t u r e . L ines in t he f r e q u e n c y 
r a n g e 1 2 - 5 4 G H z were m e a s u r e d us ing cen t ime te r 
a n d mi l l ime te r S t a rk m o d u l a t i o n s p e c t r o m e t e r s de-
scr ibed e l sewhere [3, 4]. T h e sou rce u s e d fo r the 37.2 
- 5 4 G H z reg ion was a 1 2 . 4 - 1 8 G H z B W O fo l lowed 
by a S p a c e k L a b s . Q - 3 K F r e q u e n c y t r ip ler . M e a s u r e -
m e n t s in t he 8 0 - 2 5 5 G H z were p e r f o r m e d us ing a 
source m o d u l a t e d c o m p u t e d c o n t r o l l e d mi l l imete r -
wave s p e c t r o m e t e r [5]. T h e e s t ima ted a c c u r a c y of f re-
q u e n c y m e a s u r e m e n t s is be t t e r t h a n 30 k H z . 

Analysis of the Spectrum 

l , l - d i f l u o r o - 2 - c h l o r o e t h y l e n e is a p r o l a t e a s y m m e t -
ric r o t o r ( x « — 0.9) w i th the d ipo le m o m e n t m a i n l y 
o r i en ted a l o n g b iner t ia l ax i s [1]. T h e l o w - J b R a n d b Q 
r o t a t i o n a l t r a n s i t i o n s of F 2 C = C H 3 5 C 1 were easily as-
s igned a n d m e a s u r e d f r o m a p r e d i c t i o n of the spec-
t r u m us ing t h e r o t a t i o n a l a n d 3 5 C 1 q u a d r u p o l e c o u -
pl ing c o n s t a n t s p r ev ious ly r e p o r t e d [1, 2], Af te r these 
init ial m e a s u r e m e n t s t he a s s i g n m e n t of t he s p e c t r u m 
for h ighe r va lues of J w a s c o n t i n u e d fo r t he R, Q a n d 
P - b r a n c h o n t he bas is of the S t a r k p a t t e r n s a n d the 
p red ic t ed q u a d r u p o l e c o u p l i n g s t ruc tu r e . C e n t r i f u g a l 
d i s t o r t i on c o n s t a n t s we re a l lowed t o va ry in the in te r -
m e d i a t e fits as J was inc reased . A t o t a l of 178 t r ans i -
t ions u p to J = 60 wi th the i r c o r r e s p o n d i n g q u a d r u -
po le c o u p l i n g c o m p o n e n t s have b e e n m e a s u r e d . 
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Table 1. Qudrupole coupling constants for the 35C1 and 37C1 
isotopomers of l , l-difluoro-2-chloroethylene. 

5C1 7C1 

XaJ M H z 
W M H z 
Zcc / M H Z 
u s

b / M H z 

- 5 4 . 8 1 (8)a 

18.18(4) 
36.63 (6) 

0.033 

- 4 2 . 9 (2) 
14.2(1) 
28.7(1) 

0.042 

Standard errors in parenthesis in units of the last digit. 
Standard deviation of the quadrupole fit. 

Table 2. A selection of observed quadrupole coupling com-
ponents (MHz) used in the quadrupole coupling analysis, 
and differences between observed and calculated values for 
F ,C = CH3 5C1. 

Transition Fu Obs. freq. Obs.-calc. 

1 ( 1 , 1 ) - 0 (0, 0) 1/2 - 3/2 12 596.320 - 0 . 0 0 2 
3/2 - 3/2 12 604.510 0.005 
5/2 - 3/2 12 599.970 0.011 

2 ( 2 , 0 ) - 2 ( 1 , 1 ) 5/2 - 5/2 25 268.010 0.016 
7/2 - 7/2 25 249.660 0.012 

4 ( 2 , 2 ) - 4 ( 1 , 3 ) 5/2 - 5/2 24 055.350 - 0 . 0 1 3 
7/2 - 7/2 24 059.730 0.015 
9/2 - 9/2 24 061.270 0.029 

5 ( 2 , 4 ) - 5 ( 1 , 5 ) 7/2 - 7/2 28 952.380 0.006 
9/2 - 9/2 28 958.880 0.020 

11/2 - 1 1 / 2 28 960.720 0.031 
13/2 - 1 3 / 2 28 954.210 0.007 

5 ( 1 , 5 ) - 4 (0, 4) 13/2 - 1 1 / 2 26 619.750 - 0 . 0 0 7 
11/2 - 9/2 26 619.110 - 0 . 0 1 7 

9/2 - 7/2 26 618.350 0.015 
5 ( 0 , 5 ) - 4 ( 1 , 4 ) 7/2 - 5/2 13 893.000 0.004 

9/2 - 7/2 13 892.690 0.036 
11/2 - 9/2 13 893.570 0.050 
13/2 - 1 1 / 2 13 893.870 0.008 

6 ( 1 , 6 ) - 5 (0, 5) 15/2 - 1 3 / 2 29 762.210 0.009 
13/2 - 1 1 / 2 29 761.360 0.011 
11/2 - 9/2 29 760.910 0.016 

9/2 - 7/2 29 761.730 - 0 . 0 1 6 
8 ( 4 , 4 ) - 7(3, 5) 13/2 - 1 1 / 2 93 824.630 0.006 

15/2 - 1 3 / 2 93 827.130 0.000 
17/2 - 1 5 / 2 93 827.760 0.011 
19/2 - 1 7 / 2 93 825.260 0.017 

1 3 ( 2 , 1 2 ) - 13(1 ,13) 23/2 - 2 3 / 2 45 077.490 0.020 
25/2 - 2 5 / 2 45 080.560 0.028 
27/2 - 2 7 / 2 45 080.870 - 0 . 0 0 4 
29/2 - 2 9 / 2 45 077.800 - 0 . 0 1 2 

1 3 ( 1 , 1 3 ) - 12(0 ,12) 23/2 - 2 1 / 2 52 131.980 0.066 
27/2 - 2 5 / 2 52 131.710 0.023 

I n i t i a l p r e d i c t i o n s of t h e m i c r o w a v e s p e c t r u m of 
F 2 C = C H 3 7 C 1 w e r e p e r f o r m e d u s i n g t h e r o t a t i o n a l 
c o n s t a n t s r e p o r t e d b y J e n k i n s a n d S u g d e n [1] f o r t h i s 
i s o t o p o m e r . W e a l s o u s e d t h e 3 5 C 1 q u a d r u p o l e c o u -
p l i n g c o n s t a n t s c o r r e c t e d b y a f a c t o r e q u a l t o t h e 
q u a d r u p o l e c o u p l i n g r a t i o ( 3 5 C 1 / 3 7 C 1 ) [6] w h i c h is a p -
p r o x i m a t e l y o b e y e d b y t h e q u a d r u p o l e c o u p l i n g t e n -
s o r e l e m e n t s i n r e l a t e d m o l e c u l e s [7 ] . T h e b Q t r a n s i -

Table 3. A selection of observed quadrupole coupling com-
ponents (MHz) used in the quadrupole coupling analysis, 
and differences between observed and calculated values for 
F 2 C = CH3 7C1. 

Transition F» Obs. freq. Obs.-calc. 

7 ( 2 , 6 ) - 7 ( 1 , 7 ) 11/2 - 1 1 / 2 31 558.370 0.010 7 ( 2 , 6 ) - 7 ( 1 , 7 ) 
13/2 - 1 3 / 2 31 562.000 0.032 
15/2 - 1 5 / 2 31 562.780 0.077 
17/2 - 1 7 / 2 31 559.120 0.026 

8 ( 2 , 7 ) - 7 ( 1 , 6 ) 13/2 - 1 1 / 2 53 269.230 0.066 
15/2 - 1 3 / 2 53 268.700 0.054 
17/2 - 1 5 / 2 53 268.700 - 0 . 0 6 5 
19/2 - 1 7 / 2 53 269.230 - 0 . 0 5 3 

8 ( 4 , 4 ) - 7(3, 5) 13/2 - 1 1 / 2 93 330.950 0.022 8 ( 4 , 4 ) -
15/2 - 1 3 / 2 93 332.920 0.032 
17/2 - 1 5 / 2 93 333.440 0.068 
19/2 - 1 7 / 2 93 331.440 0.027 

10(3 ,8 ) - 10(2, 9) 17/2 - 1 7 / 2 44 963.050 0.035 
23/2 - 2 3 / 2 44 963.310 0.018 

11(3 ,8 ) - 10(2, 9) 19/2 - 1 7 / 2 90 822.490 0.059 
23/2 - 2 1 / 2 90 824.510 - 0 . 0 5 8 
25/2 - 2 3 / 2 90 822.790 0.001 

1 2 ( 1 , 1 2 ) - 11(0,11) 21/2 - 1 9 / 2 47 765.310 0.022 
23/2 - 2 1 / 2 47 765.000 0.074 
25/2 - 2 3 / 2 47 765.000 - 0 . 0 1 5 
27/2 - 2 5 / 2 47 765.310 - 0 . 0 6 7 

1 4 ( 3 , 1 2 ) - 14(2 ,13) 27/2 - 2 7 / 2 48 644.240 0.083 1 4 ( 3 , 1 2 ) -
29/2 - 2 9 / 2 48 644.240 - 0 . 0 7 5 
31/2 - 3 1 / 2 48 642.740 - 0 . 0 5 2 

1 5 ( 3 , 1 3 ) - 15(2,14) 31/2 - 3 1 / 2 50 035.330 - 0 . 0 3 9 
33/2 - 3 3 / 2 50 033.860 - 0 . 0 1 6 

1 8 ( 2 , 1 6 ) - 17(3 ,15) 33/2 - 3 1 / 2 51 179.390 0.035 1 8 ( 2 , 1 6 ) -
35/2 - 3 3 / 2 51 180.050 0.032 

Table 4. A selection of the observed central frequencies 
(MHz) for F 2C = CH3 5C1. Differences between the observed 
frequencies and those calculated from the constants of 
Table 8 are given together with the calculated quartic and 
sextic contributions. 

Transition Obs. Obs.-
calc. 

P4 term P6 term 

49 15 35 50 14 36 36 215.090 -0 .043 -144.228 -0.393 
50 15 36 51 14 37 31 721.190 0.005 -144.035 -0.417 
51 15 37 52 14 38 27 209.910 0.001 -143.589 -0 .442 
54 7 47 54 6 48 91 718.310 -0 .036 -270.124 0.306 
53 16 38 54 15 39 36 220.020 -0.001 -176.145 -0 .566 
54 16 39 55 15 40 31 718.340 0.000 -175.794 -0.598 
56 13 44 56 12 45 208 249.980 -0.023 -382.416 -0.525 
56 13 43 56 12 44 208 237.340 -0.043 -382.189 -0 .526 
55 16 40 56 15 41 27 200.210 0.003 -175.165 -0.629 
57 12 46 56 13 43 33 504.960 0.002 63.065 0.371 
57 12 45 56 13 44 33 526.170 0.009 62.670 0.372 
58 13 46 58 12 47 207 151.600 -0.003 -402.401 -0 .570 
58 13 45 58 12 46 207 123.550 0.060 -401.886 -0 .572 
57 17 41 58 16 42 36 216.320 0.011 -212.378 -0.795 
59 8 51 59 7 52 90 975.910 0.019 -304.325 0.389 
58 17 42 59 16 43 31 707.730 0.004 -211.847 -0.836 
60 8 53 59 9 50 94 421.760 0.012 199.962 -0.777 
60 13 48 59 14 45 28 612.810 -0.001 87.822 0.518 
60 13 47 59 14 46 28 618.090 -0 .012 87.700 0.518 
59 17 43 60 16 44 27 183.490 -0.001 -211.013 -0.876 
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Table 5. A selection of the observed central frequencies 
(MHz) for F2C = CH37C1. Differences between the observed 
frequencies and those calculated from the constants of 
Table 8 are given together with the calculated quartic and 
sextic contributions. 

Transition Obs. Obs.-
calc. 

P4 term P6 term 

48 14 35 49 13 36 30 004.970 -0.013 -116.028 -0.351 
51 13 39 51 12 40 212 350.620 0.003 -324.819 -0.441 
51 14 38 52 13 39 16 764.400 0.023 -113.150 -0.408 
58 9 49 58 8 50 102 956.740 0.009 -106.174 -0.351 
58 13 46 58 12 47 209 402.170 -0.009 -392.790 -0.594 
58 13 45 58 12 46 209 387.680 0.049 -392.512 -0.595 
58 12 47 57 13 44 29 506.950 0.005 61.361 0.415 
58 12 46 57 13 45 29 523.210 0.005 61.044 0.416 
57 16 42 58 15 43 26 766.980 -0.005 -174.040 -0.757 
59 13 47 58 14 44 14 884.910 0.011 95.100 0.541 
59 13 46 58 14 45 14 886.580 0.016 95.061 0.541 
60 8 52 60 7 53 88 894.740 -0.008 -287.882 0.342 
59 16 44 60 15 45 17 909.550 -0.003 -170.914 -0.823 
59 17 43 60 16 44 36 137.350 -0.001 -211.982 -0.961 

Table 6. Results of the fit considering the observed central 
frequencies of F2C = CH3 5C1 for transitions up to J = 40 after 
the A reduced Hamiltonian of Watson [9] up to quartic terms 
for the three possible representations 

r IIr IIF 

A/MHz 10 710.737 (l)a 10 710.738(1) 10 710.737(1) 
B/MHz 2 297.1873 (3) 2 297.1742 (3) 2 297.1900(3) 
C/MHz 1 890.1462(3) 1 890.1586(3) 1 890.1435(3) 
Aj/kHz 0.3485 (2) 6.271 (5) 6.391 (4) 
AJKI k H z 4.0781 (9) -13 .69 (1 ) - 1 4 . 0 5 (1) 
AK/kHz 7.882 (9) 7.889 (9) 7.888 (9) 
öj/k Hz 0.05990 (4) - 3 .021 (2) 2.961 (2) 
<SK/kHz 2.597 (2) 3.643 (4) -4 .009 (5 ) 
JVb 115. 115. 115. 
J max 40. 40. 40. 
<7c/MHZ 0.030 0.031 0.030 

a Standard errors in parenthesis in units of the last digit. 
b Number of fitted transitions. 
c Standard deviation of the fit. 
Largest correlation coefficient 0.94 between B/C and B/Aj 
for the I'-representation. For the representations IF and IIP 
correlation coefficients near 1 for AJ, AJK, AK, SJ each with 
AJK> AK> <V 

t ions were ident i f ied b u t it w a s n o t poss ib le to ass ign 
the R - b r a n c h s p e c t r u m . W i t h the ava i l ab le d a t a the 
r o t a t i o n a l c o n s t a n t s were ca l cu l a t ed us ing on ly o n e 
R - b r a n c h t r ans i t i on , the 6 for wh ich t he re-
p o r t e d m e a n w a s 22 561.1 M H z [1]. A m i s a s s i g n m e n t 
of this l ine c o u l d h a v e c a u s e d e r r o n e o u s va lues fo r the 
r o t a t i o n a l c o n s t a n t s . F r o m o u r m e a s u r e d Q - b r a n c h 
lines va lues of A-C = 8864.70 M H z a n d x = - 0 .9128 
were ca lcu la ted . G i v i n g the o r i e n t a t i o n of the a iner-
tial axis [2] a very smal l c h a n g e in the A r o t a t i o n a l 

c o n s t a n t s would be expec ted u p o n i so top i c subs t i t u -
t ion on the CI a t o m . T h u s u s ing t he va lue of th is 
c o n s t a n t de t e rmined for the 3 5 C 1 i s o t o p o m e r a n d the 
c o n s t a n t s A-C a n d x, B a n d C were ca l cu la t ed . U s i n g 
these new c o n s t a n t s we were ab le t o ass ign the R-
b r a n c h on the basis of the S t a r k a n d q u a d r u p o l e c o u -
p l ing pa t te rns . T h e ca lcu la t ed m e a n f r e q u e n c y fo r the 
7 0 6 t r ans i t ion gets a va lue of 22 552.17 M H z , a 
va lue which is 9 M H z lower t h a n t he f r e q u e n c y re-
p o r t e d by Jenk ins a n d S u d g e n [1]. U s i n g t he s a m e 
p r o c e d u r e as fo r the 3 5 C1 i s o t o p o m e r , t he a s s i g n m e n t 
of the spec t rum for h igher va lues of J in t he R, Q a n d 
P - b r a n c h was p e r f o r m e d u p t o J = 60. A t o t a l of 170 
t r ans i t i ons a n d their q u a d r u p o l e c o u p l i n g c o m p o -
n e n t s have been m e a s u r e d . 

T h e first o rde r q u a d r u p o l e c o u p l i n g ana lys i s h a s 
been fol lowed for b o t h the 3 5 C1 a n d 3 7 C 1 i s o t o p o m e r s 
[8], A to ta l of 100 q u a d r u p o l e c o u p l i n g c o m p o n e n t s 
h a v e been fit ted for b o t h cases. T h e resu l t ing q u a d r u -
po le coup l ing c o n s t a n t s a re g iven in Tab le 1. A selec-
t i on of the m e a s u r e d q u a d r u p o l e c o u p l i n g c o m p o n e n t 
f requenc ies inc luded in the ana lys i s a s well a s t he dif-
ferences with the ca lcu la ted va lues a r e col lec ted in 
Tab le 2 for 35C1, a n d Tab le 3 fo r 3 7C1. A c o m p l e t e set 
of m e a s u r e d f requenc ies c a n be o b t a i n e d f r o m the 
a u t h o r s (JLA) o n reques t . 

T h e cent r i fugal d i s t o r t i on ana lys i s h a s been pe r -
f o r m e d using the ca lcu la ted cen t r a l f r equenc ies . Selec-
t i on of some of t h e m for the o b s e r v e d t r a n s i t i o n s wi th 
h igh values of J, for b o t h i s o t o p o m e r s , a re col lected 
o n Tables 4 a n d 5. As a first s t ep in t he cen t r i fuga l 
d i s t o r t i o n analysis the spec t r a of b o t h i s o t o p o m e r s u p 
t o J = 40 have been fitted t o t he A a n d S r e d u c e d 
W a t s o n semirigid r o t o r H a m i l t o n i a n s [9] u s ing on ly 
q u a r t i c t e rms in the th ree r igh t h a n d e d r e p r e s e n t a -
t ions . These fits have been p e r f o r m e d in o r d e r to see 
if t he re is any d e p e n d e n c e of t he s t a n d a r d d e v i a t i o n of 
the fit o n the r e p r e s e n t a t i o n a n d r e d u c t i o n used , a n d 
wh ich is the best H a m i l t o n i a n t o d e t e r m i n e the q u a r -
tic cen t r i fuga l d i s to r t i on c o n s t a n t s [10]. T h e conc lu -
s ions of this first analys is a re t he s a m e fo r b o t h i so to -
p o m e r s , so we presen t he re t he resu l t s fo r 3 5 C 1 only . 
Tab le 6 gives the resul ts o b t a i n e d fo r t he A r e d u c e d 
H a m i l t o n i a n , a n d Table 7 t h o s e fo r t he S r e d u c e d 
H a m i l t o n i a n . It c an be obse rved t h a t t he qua l i t y of t he 
fit is the same in all cases. T h e p l a n a r i t y r e l a t i ons for 
the q u a r t i c cent r i fugal d i s t o r t i o n c o n s t a n t s give va lues 
close to 0.03 M H z 2 . F o r the A r e d u c t i o n t he va lue of 
the c o n s t a n t AK is the s a m e in all r e p r e s e n t a t i o n s , a n d 
the abso lu t e values of the öj a n d d t c o n s t a n t s for e a c h 



L. A. Leal et al. • The Microwave Spectrum of l,l-Difluoro-2-Chloroethylene 517 

Table 7. Results of the fit considering the observed central 
frequencies of F2C = CH35C1 for transitions up to J = 40 
after the 5 reduced Hamiltonian of Watson [9] up to quartic 
terms. 

r i p n r 

/ I /MHz 10 710 738 (l)a 10 710.741 (1) 10 710.741 (1) 
B/MHz 2 297.1820(3) 2 297.1842(3) 2 297.1784(3) 
C / M H z 1 890.1514 (3) 1 890.1473 (3) 1 890.1526 (3) 
Dj! kHz 0.3179(2) 4.264(2) 4.563(2) 
DJK/kHz 4.2636(9) -1 .653(1) -3 .0834(7) 
DJ kHz 7.724(9) -2 .143(3) -1 .251 (2) 
djkHz -0.05990(4) 3.021 (2) -2 .961 (2) 
d2[kHz -0 .01533(1) -1 .003(1) -0 .914(1 ) 
AT 115. 115. 115. 
Jmax 40. 40. 40. 
<tc/MHZ 0.030 0.030 0.030 

a Standard errors in parenthesis in units of the last digit. 
b Number of fitted transitions. 
c Standard deviation of the fit. 
Largest correlation coefficient 0.94 between B/C and B/DJ 
for the I '-representation. For the representations IF and IIIr 

correlation coefficients near 1 for DJ, DJK, DK, Dt each with 

Table 8. Final results of the fit considering the observed cen-
tral frequencies of F2C = CH35C1 and F2C = CH37C1 after the 
A reduced Hamiltonian of Watson [9], 

F2C = CH35C1 F2C = CH37C1 

A/UWz 10 710.73661 (64)a 10 710.70390 (64) 
ß / M H z 2 297.18720(14) 2 232.28255 (13) 
C/ MHz 1 890.14644(15) 1 845.97821 (14) 
Aj/kWz 0.348727 (26) 0.334897 (24) 
AjJkUz 4.07532 (51) 3.93470 (48) 
AJVUz 7.8803 (52) 8.0278 (54) 
<5,/kHz 0.059845 (8) 0.056140 (9) 
<5K/kHz 2.6008 (14) 2.5084(18) 
<*W Hz -0.0278(24) -0 .0280 (26) 
< V Hz 0.067(15) 0.060(18) 
0/k/HZ 
er /MHz 

0.00225 (39) 0.00240 (50) 0/k/HZ 
er /MHz 0.028 0.027 
Nc 178. 170. 

a Standard error in parenthesis in units of the last digit. 
b Standard deviation of the fit. 
c Number of fitted transitions. 
Largest correlation coefficient 0.97 between <5K/4>JK f ° r 35C1 

isotopomer and 0.96 between the same constants for 37C1. 

r e p r e s e n t a t i o n a re the s a m e wi th in th ree t imes t he 
q u o t e d s t a n d a r d e r rors . T h e c o m b i n a t i o n s of de te r -
m i n a b l e p a r a m e t e r s ca lcu la ted f r o m the o b t a i n e d c o n -
s t a n t s a re i n d e p e n d e n t of the H a m i l t o n i a n used. F o r 
b o t h the A a n d S r educ t ions the I r r e p r e s e n t a t i o n 
yields accep t ab l e values of the c o r r e l a t i o n coefficients . 
H o w e v e r , fo r the I I r a n d I I I r r e p r e s e n t a t i o n s the de -
t e r m i n e d cen t r i fuga l d i s to r t ion c o n s t a n t s a re h ighly 
c o r r e l a t e d wi th coefficients very close t o 1. T a k i n g i n t o 

Table 9. Final results of the fit considering the observed cen-
tral frequencies of F2C = CH35C1 and F2C - CH37C1 after the 
S reduced Hamiltonian of Watson [9]. 

F2C = CH35C1 F2C = CH37C1 

Aj MHz 10 710.73789 (65)a 10 710.70517(63) 
B/MHz 2 297.18219(15) 2 232.27770(13) 
CI MHz 1 890.15181 (15) 1 845.98339(13) 
DJ/ kHz 0.318228 (26) 0.307153(24) 
DJKI k H z 4.26160(52) 4.10445 (47) 
DK/kHz 7.7280 (52) 7.8871 (52) 
d j kHz -0 .059851 (8) -0 .056142 (9) 
d2/kHz -0 .015356 (8) -0.013964(10) 
Hkj/ H Z - 0 . 0 2 9 3 (25) -0 .0285 (25) 
HKI HZ 0.100(16) 0.083(18) 
h2/Hz 0.000019(2) 0.000015(3) 
<rb/MHz 0.029 0.027 

a Standard error in parenthesis in units of the last digit. 
b Standard deviation of the fit. 
Largest correlation coefficient 0.97 between d2/h2 for the 
35C1 isotopomer and 0.96 between the same constants for 
37C1. 

a c c o u n t these resul ts we used the I r r e p r e s e n t a t i o n in 
the s u b s e q u e n t ana lys i s of the spec t ra . 

W h e n t he w h o l e set of the m e a s u r e d m e a n f r e q u e n -
cies u p t o J = 60 were i nc luded in the fit t he s t a n d a r d 
dev ia t i on of t he fit w a s increased . To o b t a i n fits of the 
s a m e qua l i t y as t h o s e s h o w n in Tables 6 a n d 7 s o m e 
sextic c o n s t a n t s w h e r e a l lowed to vary . T h e final re-
sul ts fo r b o t h i s o t o p o m e r s a re s h o w n in Tables 8 fo r 
the A r e d u c t i o n , a n d 9 fo r the S r educ t i on . Tables 4 
a n d 5 s h o w the d i f ferences be tween t he obse rved a n d 
ca lcu la t ed r e p o r t e d m e a n f requenc ies as well as the 
q u a r t i c a n d sextic c o n t r i b u t i o n s ca lcu la ted f r o m the 
c o n s t a n t s g iven in Tab le 8. T h e t r ans i t i ons r e p o r t e d 
a re t h o s e w i th the h i g h e r c o n t r i b u t i o n s of sextic t e rms . 
I t c a n b e o b s e r v e d t h a t these c o n t r i b u t i o n s a r e very 
low, a n d th is p r o v i d e s a n e x p l a n a t i o n of w h y on ly 
s o m e sextic cen t r i fuga l d i s t o r t i on c o n s t a n t s c a n be 
d e t e r m i n e d . 
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