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Supplementary Figure and Tables for Mertens et al.
Supplementary Figure
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[bookmark: _Ref351676242][bookmark: _Ref454892580]Figure S8 Legendre expansion coefficients vl(R) of the PES as a function of the intermolecular distance. The CO distance is fixed at its experimental value and the curves are labeled by the corresponding value of l.

Supplementary Tables
In the following Supplementary Tables S1 to S4, state-to-state rate constants for transfer between initial and final rotational states of CO in collision with Ar are reported for various temperatures under the conditions reported in the text. Experimental values are given with 2σ statistical errors and compared to theoretical values, which are given in parentheses. The sums of the experimental values of the state-to-state rate constants kst-to-st (and the corresponding theoretical values in parentheses) are also given along with the total relaxation rate constants kTotal as measured from the exponential decays and calculated via equation (1) (with the theoretical sum of all state-to-state rate constants out of the initial state given in parentheses).

Table S1. State-to-state rate constants for transfer between initial and final rotational states of CO in collision with Ar at ambient temperature (293 K) in units of 10-11 cm3 s-1. 
	Jfinal
	JInitial

	
	0
	1
	4
	6

	0
	JInitial
	-
	-
	-

	1
	8.1 ± 3.5 (6.7)
	JInitial
	1.5 ± 3.8 (2.3)
	1.4 ± 1.1 (1.7)

	2
	3.4 ± 1.4 (7.4) 
	6.3 ± 3.6 (10.2)
	2.3 ± 2.0 (4.4) 
	1.3 ± 0.6 (1.5)

	3
	5.6 ± 3.4 (5.6)
	7.8 ± 4.7 (8.2)
	6.7 ± 4.8 (6.7)
	2.1 ± 1.1 (3.4)

	4
	2.6 ± 2.0 (4.0)
	2.9 ± 3.3 (5.9)
	JInitial
	5.3 ± 1.4 (4.6)

	5
	3.7 ± 3.1 (5.2)
	3.1 ± 5.3 (3.3)
	6.4 ± 2.9 (7.1)
	6.1 ± 1.6 (5.9)

	6
	1.7 ± 2.8 (1.7)
	3.4 ± 3.1 (5.1)
	4.6 ± 8.4 (5.4)
	JInitial

	7
	4.7 ± 3.6 (3.4)
	1.2 ± 3.8 (1.5)
	3.5 ± 3.2 (4.1)
	4.1 ± 1.2 (5.7)

	8
	1.6 ± 2.6 (1.2)
	1.8 ± 3.1 (3.1)
	2.4 ± 3.5 (2.0)
	3.8 ± 1.3 (4.0)

	9
	1.0 ± 2.5 (1.8)
	1.2 ± 3.2 (1.2)
	1.9 ± 2.7 (2.5)
	3.0 ± 1.2 (3.1)

	10
	1.0 ± 2.5 (0.9)
	-
	-
	1.7 ± 1.0 (1.5)

	kst-to-st
	33.4 ± 8.9 (37.9)
	27.8 ± 10.8 (38.5)
	29.4 ± 11.7 (34.5)
	28.9 ± 3.6 (31.3)

	kTotal
	38.6 ± 1.0 (40.2)
	40.0 ± 3.5 (46.7)
	39.8 ± 2.7 (39.4)
	34.8 ± 3.0 (35.6)


[bookmark: _Ref450532654][bookmark: _Ref450532632]
Table S2. State-to-state rate constants for transfer between initial and final rotational states of CO in collision with Ar at 111 K in units of 10-11 cm3 s-1. 
	Jfinal
	JInitial

	
	0
	1
	4
	6

	0
	JInitial
	2.6 ± 1.4 (3.6)
	0.7 ± 0.6 (6.9)
	0.6 ± 0.6 (0.3)

	1
	11.6 ± 3.5 (8.3)
	JInitial
	3.4 ± 1.8 (2.7)
	1.9 ± 0.8 (2.2)

	2
	7.5 ± 1.8 (8.2) 
	9.8 ± 3.5 (8.4)
	6.4 ± 1.8 (4.9) 
	2.3 ± 0.9 (1.7)

	3
	4.7 ± 1.6 (6.2)
	6.4 ± 1.8 (7.5)
	6.3 ± 1.3 (5.9)
	4.9 ± 1.8 (3.8)

	4
	4.9 ± 1.8 (3.8)
	3.8 ± 2.2 (5.3)
	JInitial
	3.5 ± 1.2 (4.7)

	5
	4.1 ± 1.8 (4.7)
	3.1 ± 3.4 (2.6)
	3.9 ± 1.6 (5.4)
	4.1 ± 1.4 (5.3)

	6
	1.5 ± 0.8 (1.2)
	1.7 ± 2.6 (3.4)
	3.9 ± 2.0 (4.0)
	JInitial

	7
	3.1 ± 1.8 (1.6)
	0.9 ± 1.6 (0.6)
	1.6 ± 1.8 (2.5)
	2.4 ± 0.9 (4.4)

	8
	0.6 ± 2.5 (0.5)
	1.8 ± 3.4 (1.0)
	1.7 ± 1.7 (0.8)
	2.5 ± 1.3 (2.3)

	9
	0.9 ± 3.4 (0.4)
	0.5 ± 2.3 (0.4)
	0.8 ± 1.5 (0.8)
	1.1 ± 1.2 (1.5)

	10
	-
	-
	-
	1.0 ± 1.3 (0.5)

	kst-to-st
	38.7 ± 6.8 (35.0)
	30.6 ± 7.7 (32.8) 
	28.6 ± 4.8 (33.9)
	24.3 ± 3.7 (26.6)

	kTotal
	38.0 ± 3.6 (35.3)
	29.7 ± 3.5 (33.2)
	27.3 ± 3.9 (34.2)
	28.1 ± 3.0 (27.2)
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Table S3. State-to-state rate constants for transfer between initial and final rotational states of CO in collision with Ar at 52 K in units of 10-11 cm3 s-1. 
	Jfinal
	JInitial

	
	0
	1
	4
	6

	0
	JInitial
	1.8 ± 0.5 (3.5)
	0.5 ± 0.6 (0.8)
	0.4 ± 0.3 (0.3)

	1
	7.5 ± 1.4 (8.8)
	JInitial
	2.4 ± 1.0 (3.0)
	1.8 ± 0.4 (2.4)

	2
	4.0 ± 1.0 (7.0) 
	6.1 ± 0.9 (7.1)
	4.3 ± 1.0 (5.6) 
	2.3 ± 0.5 (2.0)

	3
	3.3 ± 1.3 (4.6)
	3.0 ± 0.9 (6.1)
	4.6 ± 1.5 (5.7)
	3.7 ± 0.8 (3.8)

	4
	1.7 ± 1.5 (2.7)
	2.8 ± 1.1 (3.5)
	JInitial
	2.6 ± 0.5 (4.7)

	5
	1.8 ± 1.5 (2.4)
	1.0 ± 0.7 (1.4)
	3.3 ± 2.2 (3.9)
	2.9 ± 1.1 (5.2)

	6
	0.5 ± 2.9 (0.4)
	0.7 ± 1.1 (1.3)
	1.4 ± 1.5 (2.2)
	JInitial

	7
	0.2 ± 2.1 (0.2)
	-
	0.6 ± 1.3 (0.9)
	2.7 ± 1.5 (3.0)

	8
	-
	-
	-
	1.3 ± 2.5 (1.0)

	kst-to-st
	18.9 ± 4.7 (26.0)
	15.4 ± 2.2 (22.9) 
	17.1 ± 3.6 (22.0)
	17.8 ± 3.3 (22.6)

	kTotal
	24.1 ± 2.3 (26.0)
	18.1 ± 3.2 (23.1)
	21.4 ± 2.9 (22.3)
	23.2 ± 2.5 (23.1)



[bookmark: _Ref450532658][bookmark: _GoBack]Table S4. State-to-state rate constants for transfer between initial and final rotational states of CO in collision with Ar at 30.5 K in units of 10-11 cm3 s-1. 
	Jfinal
	JInitial

	
	0
	1
	4

	0
	JInitial
	5.0 ± 1.2 (3.6)
	0.9 ± 0.7 (1.0)

	1
	5.4 ± 0.7 (8.8)
	JInitial
	2.4 ± 1.2 (3.0)

	2
	5.2 ± 1.0 (5.6) 
	5.2 ± 1.0 (6.1)
	5.8 ± 1.5 (5.8) 

	3
	2.5 ± 1.5 (2.9)
	4.7 ± 1.2 (4.4)
	4.0 ± 1.7 (5.7)

	4
	1.8 ± 1.3 (1.5)
	2.2 ± 1.4 (1.8)
	JInitial

	5
	0.5 ± 1.0 (0.8)
	0.5 ± 1.1 (0.6)
	2.6 ± 1.5 (2.7)

	6
	0.3 ± 0.8 (0.1)
	0.7 ± 2.0 (0.3)
	1.1 ± 2.8 (0.9)

	kst-to-st
	15.6 ± 2.6 (19.7)
	18.4 ± 3.3 (16.8) 
	16.7 ± 4.2 (19.1)

	kTotal
	14.0 ± 2.9 (19.7)
	17.5 ± 4.1 (16.8)
	17.5 ± 2.9 (19.3)
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