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Fig. 1. *Q;, ®Rs and ®Q, manifolds structure of the v band between 936 and 958 cm™ in spectrum 3 (see
experimental conditions in Table 1).
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Fig. 2. Multispectrum fit of 3 transitions in spectra 1-4 (see Table 1 for experimental conditions). Residuals are
printed as (Obs-Calc)/Calc x 10 so that a deviation of 0.1 in the vertical scale corresponds to a residual of 1%.



Transition dipole moment squared in D2

0,006 —

Transition dipole moment squared in D2

Transition dipole moment squared in D2

Transition dipole moment squared in D2

0,006 -
0,006 -
K=0 a) o
| £ 0005+ )
0005 * * s = 0,005
PR TN A a o 3 2
| A é!%@é iy Hx ATy F g, B 3. 0,004 - <
0,004 N **A,F X 2 %%wﬁﬁ% g 3 0,004 -
% 3 o) o o] »
* o % : 3 o E
£ 0,003 - 5]
0,003 - s E 0,003
@ £
S 0,002 2
0,002 4 _g- 8 0,002 4
c =]
S s
0,001 G 0001+ = 0,001 -
=
0,000 T T T T T T T , 0,000 T 0,000
-80 60 -40 20 0 20 40 60 80 -80 40 80
0,006 - m 0,006 0,006
fa}
o
— i fa)
0,005 - K=3 _E 0.005 < 0,005 -
o - a
9] DA A A% o
* a, = i a 2 o
Ap w Ly < N XX 0 A qop L AAMy AL T, _og
" A 3 - L @ n D xx
0,004 4 AWQ‘ y :§< g 0,004 * i)@&%qﬁ&:nﬂ& oo, S 0,004 A o —_ gﬂ{g Dﬁ;%
a S - * **é; x = A 7] N g * o A % 0%
* X = A - A - K A
* Q * & %” A
0,003 - E 0003+ * a £ 0,003 * ¥ x 4
E g
Q o
] @
0,002 - 2 0,002+ S 0,002
° 5
S 5
0,001 - @ 0,001+ Z 0,001
S c
= o
=
0,000 T T T T T T T 0,000 T T 10,000
80 60  -40 20 0 20 40 60 80 -80 0 40 8 80
0,006 -
m 0,006 m 0,006 m
] K=6 . K=7 2 K=8
0,005 o 0,005 -
o * £ 0,005 g0 .
A ° N ° x
a7 a @ * < * *
" <t o & DAB
4 - & oA g 3 S a 5] -
000 & PR 3 0,004 5 e 2 x4 2 0,004 - * SR ¢
Ap « o NN © 0 ] b - 0
x 2 x a £ xR KB
' 5 c : ~
0,003 -
£ 0003 * £ 0,003 X
S I} Xx
£ €
[} (3]
0,002 4 2 2
S 0,002 A S 0,002 -
S ©
g c
2 i)
0,001 - £ 0,001 2 0,001 1
< c
S g
= =
0,000 T T T T T T T 10,000 T T T T T T ) 0,000 : : : : : : :
-80 60 40 20 0 20 40 60 80 .60 40 20 0 20 40 60 80 80 60 40 20 0 20 40 60
0,006 - m _ m
0,006 0,006 — m
K=9.10 " K=11 N K=12
0,005 1 ) e = 0,005 o
g 0 = 0,005 4
kel
a8 % A IN 5
0,004 - S 0,004 a 2, g o
g a g PR NS 3 0,004 N 5
AYpA N A @ o0
' E o 2 o
* H
0,003 - £ 0,003 E 0,003+
E £
2@ o
0,002 8 0002 S 0,002
° ©
5 5
0,001 2 0,001 = 0,001 -
c =4
(o [
= =
0,000 — T 7T T — T T T+ 1 71— 0000 T T T T T 1 0,000 T T T T T T T
80 60  -40 20 0 20 40 60 80 10 20 30 40 50 60 -80 -60 -40 20 0 20 40 60
m m m

Fig. 3. Transition dipole moment squared R? obtained (using Egs. (2-4)) from line intensity measurements of this
work and Ref. [13] for K=0 to 12. The experimental measurements are plotted using following symbols: black
open triangles for "P and "R sub-branches, blue solid triangles for "P and "R sub-branches, pink open squares for
RQ sub-branch and green solid squares for "Q sub-branches. The orange stars corresponds to calculation of
transition dipole moment squared using measurements of Ref. [13].
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Fig. 7. J- and K-dependences of measured and calculated self-broadening coefficients of CH;l. Solid black
squares represent the measured line widths from this work. Continuous lines correspond to values resulting from
Eq. (5) and smoothed parameters of Table 4. Solid blue triangles represent the measured self-broadening

coefficient from Ref. [26]. Error bars associated to the measurements correspond to the SD of the fit.






0.55

® expt

- 050 LB

E ! — SE calc

= E 0.45 -

5_ g 0401

2 g 091

= T 0301

= © 4

g § 025

o 5 0204

"y .

[14] T .

3 g 015 i =

o104 K=1
0.05 T T T T T T T T T T T T T 1 0.05 . . . . . . . r r r . T T |
0510152025303J404 50 55 60 65 70 0 5 10 15 20 25 20 35 40 45 50 55 60 65 70
J
0.55 7 ® expt » 0.55 q ® expt
* emp. model . . model

_ 050 " _ 050 —§r§pcan;§

‘E - E —nC calc.

ki 0.45 & 0454

£ 0.40 1 £ 0.40 4

(%] o

5 035 o 0.35 -

c | =

£ 030 ‘S 0.30 4

@ [1]

T 0254 T 025

E [=]

5 020+ S 020

o o

[iv] - o -

8 0is ) s 3 015
0104 K=2 0.10 -

0.05 T T T T T T T T T T T T T 1 0.05 T T T T T T T T T T T T T 1
0 5 10 15 2 zssossjmasﬁ 55 60 65 7 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
J
0.55 ® =xpt 0.55 : Zxrr;[. mode!
= emp. mode —5C calc.

_ 0504 — 5C calc. 0.50 4 ——S5E calc.

! = SE calc. by

E 0451 e E 0454

o =

‘e 0.40 A 0.40 -

5 &

& 0.35 S 0351

c

'E 0.30 g 0.20

(5]

T 0.25 o |

8 a° § 025

S 0.20 5 0204

T 015 =

@ _ s & 0151 k=5 s
0.10 A K=4 0.10 4 d
w5+ o4

0 5 10 15 20 25 3035J4U4 30 35 60 65 7 D 5 10 15 20 25 30 35 40 45 50 55 60 65 70
J
0.55 q & expt 0.55 ® expt
. . model! .
_ 050 — Sl _ 050 4 P e
= SE cal ! —5] .
£ 045 - e E 045 E cale

_m '_tﬁ

£ 0.40 4 ‘= 0.40 -

(3] (%]

o 0.35 o 0.35 -

= =

‘S 0.30 = 0.30 -

[+1] @D

S 0.25 = 025

9 o

5 0.20 S 020

3 015 5 015 .

[i1] . - . - 'y,

%] _ 0 . "o,
0104 K6 e 0104 K=7 N
s+ 005 —4m——m——r————r————————1———

0 5 10 15 20 25 30 35 Jcm 45 50 55 60 65 70 0 5 10 15 20 25 30 35 jm 45 50 55 B0 65 70

Fig. 8. Comparison of experimental, empirical and theoretical (semi-classical SC and semi-empirical SE) J-
dependences of room-temperature CH;l self-broadening coefficients at various K values for the *R-sub-branch of
the vg band.



Self-broadening, o' atrm”

-1

Self-broadening, crmi'atm

Self-broadening, cmi'atm™

Fi

g

0.55 q
0.50
0.45
0.40 1
0.35
0.30
0.25
0.20
0.15
0.10

0.05 ——

0 51D1520253D35J40455{1556065?{]

0.55 1
0.50 -
0.45
0.40 4
0.35
0.30 -
0.25 1
0.20 4
0.15 .
0.10 K=10
0.05

® expl

= amp. model
Sn'.’.-‘pcalc.
—SEcak.

0 5 10 15 20 25 30 35
055 4
050
0.45
0.40 4
0.35 4
0.30
0.25 4
0.20

0.15 -
0104 k=12

40 45 50 55 60 65 7
J

0.05 T T T T T T
0 5 10 15 20 25 30 35

. 8. Continued.

Jd{] 45 50 55 60 65 T

Self-broadening, cm'atm™

Self-broadening, cmi'atm’

Self-broadening, eni'atm”

0.55 q
0.50
0.45
0.40 4
0.35 4
0.30
0.25 1
0.20 4
0.15
0.10
0.05

- 'ﬂw..... -

0

0.55 1
0.50 A
0.45
0.40
0.35
0.30 4
0.25
0.20
0.15
0.10 4
0.05

51{31520253{135}{)455{1556065?{1

055 q
050 4
0.45
0.40 -
035
0.30 4
0.25 A
0.20
015 4
0.10 A

5 10 15 20 25 30 35 40 45 50 65 60 65 7
J

® apt
= =mp. model

—5C cale.

—ESE calke.

0.05

5 10 15 20 25 30 35 40 45 50 55 60 65 T
J



a 0.50 - —_—K=) —K=| & e—K=D K=3 ==Kzl ——K=5
—K=6 —K=7 —K=8 —K=0 —K=10 —K=11
0.45 - K=12 K=13 K=14  =——K=15

0.40
0.35 |
0.30 o

0.25

0.20 1

Self-broadening, cm'atm”

0.15

b 05017
0.45 A
0.40 A
0.35 A
0.30 A
0.25 A

0.20 A

Self-broadening, cm”'atm’’

0.15 e I e B K=3 s=K=d ==Kz K= \
F—K=T —K=8 —K=9 —K=10—K=11 K=12 K=13
K=14 —K=15 K=16 K=17 K=18 —K=19 K=20
0.10 T T T

0 10 20 30 40 50 60 70

0.40

0.35

0.30 1

0.25

0.20

e K= e K= =2 K=3 e K=l emmK=5 k=6
—K=7 —K=8 —K=0 —K=10—K=11 K=12 K=13 —

K=l =—K=15 K=16 K=17 K=18 —K=19 K=20
010 T T T T T T

0 10 20 30 40 50 60 70

Self-broadening, cm™atm”

0.15

Fig. 9. Comparison of empirical (a), semi-classical (b) and semi-empirical (c) J-dependences of room-
temperature CHjl self-broadening coefficients at various K values for the "R-sub-branch of the vg band.



