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Systematic wavenumber differences were observed between the line positions measured here and those predicted with the Tomsk variational database [35]. Figure S1 and S2 show the number of the occurrences of line position differences between 0.12 cm-1 and 0.44 cm-1 in form of bar histograms for HD18O and HD16O, respectively. For HD18O the arithmetic average of the differences (for 114 assigned lines) is 0.305  0.064 cm-1 (1). The median is significantly larger, i.e. 0.331 cm-1 (min. 0.130 cm-1, max. 0.388 cm-1). For HD16O the arithmetic average of the differences (for 141 assigned lines) is 0.361  0.052 cm-1 (1). The median is again significantly larger 0.381 cm-1 (min. 0.170 cm-1, max. 0.425 cm-1). The difference in the median and the arithmetic average indicates the influence of a systematic uncertainty in the line position prediction of Ref. [35]. 

Table S1 lists additional line observations and alternative assignments (see below).
Table S2 lists a summary of numbers of lines observed (see below). 


[bookmark: _GoBack]The ASCII data (wavenumber [cm-1] vs. absorption coefficient [cm-1]) between 14975 cm-1 and 15275 cm-1 for a mixture of H216O, H218O, HD16O and HD18O at 7.7 mbar has been provided as separate file in the supplementary material.
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Figure S1. Frequency plot of line position differences, , between the measured values and those predicted by the Tomsk database [35] in the 2+43 of HD18O. Vertical solid line: arithmetic average (0.305 cm-1), vertical dashed line: median (0.331 cm-1).
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Figure S2. Frequency plot of line position differences, , between the measured values and those predicted by the Tomsk database [35] in the 2+43 of HD16O. Vertical solid line: arithmetic average (0.361 cm-1), vertical dashed line: median (0.381 cm-1). 

    


Table S1. Additional (and alternative) assignments of several experimental line observations for HD16O in the region between 14998 cm-1 and 15200 cm-1, based on predictions from the Tomsk database [35] and the work by Kyuberis et al. [9]. Line positions and assignments according to Naumenko and Campargue [27], as well as positions from Bach et al. [28] are also stated.

	HD16O
FT-IBBCEAS
	Ref. [27]
	Ref. [28]
	Ref. [35]
	Ref. [9]
	Ref. [9]
	Vibr. band
assignment
( 1  2  3)
	Rot. quantum number
(J  Ka Kc)upper
(J  Ka Kc)lower
	Difference


	exp
[cm-1]
	N
[cm-1]
	B
[cm-1]
	T
[cm-1]
	K
[cm-1]
	K*
[cm-1]
	[9]
	[27]
	[35]
	[9]
	[27
	[35]
	νN - νexp 
[cm-1]
	B-exp
[cm-1]
	T-exp
[cm-1]
	K-exp
[cm-1]

	14998.460
	14998.482
	14998.4526
	14998.790640
	14998.445948
	14998.775597
	(0 1 4)
	(0 1 4)
	(0 1 4)
	(9 0 9)
(10 0 10)
	(9 0 9)
(10 0 10)
	(9 1 9)
(10 0 10)
	0.022
	-0.007
	0.331
	-0.014

	14998.595
	14998.482
	14998.5781
	14998.859730
	14998.588736
	14998.458218
	(0 1 4)
	(0 1 4)
	(0 1 4)
	(9 1 9)
(10 1 10)
	(7 4 4)
(8 4 5)
	(7 4 4)
(8 4 5)
	-0.113
	-0.017
	0.265
	-0.006

	15072.133
	15072.114
	15072.1184
	15072.381000
	15072.119566
	-
	(0 11 0)
	(0 12 0)
	(0 1 4)
	(5 1 5)
(6 1 6)
	(5 1 5)
(6 0 6)
	(5 0 5)
(6 1 6)
	-0.019
	-0.015
	0.248
	-0.013

	15074.453
	15074.434
	15074.4247
	15074.681280
	15074.420511
	15071.743718
	(0 11 0)
	(0 12 0)
	(0 1 4)
	(5 1 5)
(6 0 6)
	(5 1 5)
(6 0 6)
	(5 0 5)
(6 0 6)
	-0.019
	-0.028
	0.228
	-0.032

	15110.122
	15110.095
	15110.1077
	15110.291750
	15110.108073
	-
	(1 4 2)
	(1 4 2)
	(0 1 4)
	(3 0 3)
(4 0 4)
	(3 0 3)
(4 0 4)
	(3 0 3)
(4 0 4)
	-0.027
	-0.014
	0.170
	-0.014

	15123.839
	15123.842
	15123.8368
	15124.052470
	15123.836834
	-
	(1 4 2)
	(1 4 2)
	(0 1 4)
	(2 0 2)
(3 0 3)
	(2 0 2)
(3 0 3)
	(2 0 2)
(3 0 3)
	0.003
	-0.002
	0.213
	-0.002

	15139.824
	15139.822
	15139.8194
	15140.046990
	15139.819359
	-
	(1 4 2)
	(1 4 2)
	(0 1 4)
	(1 0 1)
(2 0 2)
	(1 0 1)
(2 0 2)
	(1 0 1)
(2 0 2)
	-0.002
	-0.005
	0.223
	-0.005

	15185.994
	15185.997
	15185.9923
	15186.222730
	15185.992470
	-
	(1 4 2)
	(1 4 2)
	(0 1 4)
	(1 0 1)
(0 0 0)
	(1 0 1)
(0 0 0)
	(1 0 1)
(0 0 0)
	0.003
	-0.002
	0.229
	-0.002

	15199.667
	15199.653
	15199.6590
	15199.878590
	15199.658883
	-
	(1 4 2)
	(1 4 2)
	(0 1 4)
	(2 0 2)
(1 0 1)
	(2 0 2)
(1 0 1)
	(2 0 2)
(1 0 1)
	-0.014
	-0.008
	0.212
	-0.008

	15210.717
	15210.720
	15210.7219
	15210.941370
	15210.722149
	15208.040832
	(0 11 0)
	(0 12 0)
	(0 1 4)
	(3 1 3)
(2 0 2)
	(3 1 3)
(2 0 2)
	  (3 0 3)a
(2 0 2)
	0.003
	0.005
	0.224
	0.005

	15214.092
	15214.093
	15214.0913
	15214.280150
	15214.091271
	-
	(1 4 2)
	(1 4 2)
	(0 1 4)
	(3 0 3)
(2 0 2)
	(3 0 3)
(2 0 2)
	 (3 0 3)a
(2 0 2)
	0.001
	-0.001
	0.188
	-0.001

	15224.367
	15224.343
	15224.3530
	15224.622410
	15224.352995
	-
	(0 11 0)
	(0 12 0)
	(0 1 4)
	(5 1 5)
(4 1 4)
	(5 1 5)
(4 1 4)
	(5 0 5)
(4 1 4)
	-0.024
	-0.014
	0.255
	-0.014

	15230.574
	15230.564
	15230.5777
	15230.847210
	15230.578949
	-
	(0 11 0)
	(0 12 0)
	(0 1 4)
	(5 1 5)
(4 0 4)
	(5 1 5)
(4 0 4)
	(5 0 5)
(4 0 4)
	-0.010
	0.004
	0.273
	0.005

	15254.507
	15254.499
	15254.5008
	15254.874770
	15254.498377
	15254.168728
	(0 1 4)
	(0 1 4)
	(0 1 4)
	(9 1 9)
(8 1 8)
	(9 1 9)
(8 1 8)
	(9 0 9)
(8 1 8)
	-0.008
	-0.006
	0.368
	-0.009

	15259.162
	15259.132
	15259.1391
	15259.479270
	15259.139193
	-
	(0 1 4
	(0 1 4)
	(0 1 4)
	(10 1 10)
(9 1 9)
	(10 0 10)
(9 1 9)
	(10 1 10)
(9 1 9)
	-0.03
	0.023
	0.317
	-0.023

	15259.516
	15259.497
	15259.5049
	15259.858860
	15259.501958
	-
	(0 1 4)
	(0 1 4)
	(0 1 4)
	(10 0 10)
(9 1 9)
	(10 0 10)
(9 0 9)
	(10 0 10)
(9 1 9)
	-0.019
	-0.011
	0.343
	-0.014

	15259.870
	15259.856
	15259.8644
	15260.221510
	15259.864745
	-
	(0 1 4)
	(0 1 4)
	(0 1 4)
	(10 0 10)
(9 0 9)
	(10 1 10)
(9 0 9)
	(10 0 10)
(9 0 9)
	-0.014
	-0.006
	0.352
	-0.005

	15263.049
	15263.088
	15263.0906
	15263.397670
	15263.090585
	-
	(0 1 4)
	(0 1 4)
	(0 1 4)
	(11 1 11)
(10 1 10)
	(11 0 11)
(10 1 10)
	(11 1 11)
(10 1 10)
	0.039
	0.042
	0.349
	0.042

	
	
	
	
	
	
	
	
	
	
	
	
	--
	
	
	

	15071.741
	15071.738
	15071.7436
	15071.915320
	15071.743718
	15072.851262
	(0 1 4)
	(0 1 4)
	(3 0 2)
	(5 0 5)
(6 0 6)
	(5 0 5)
(6 0 6)
	(5 2 3)
(6 0 6)
	-0.003
	0.003
	0.174
	0.003

	15227.915
	15227.906
	15227.9022
	15228.081250
	15227.902156
	-
	(0 1 4)
	(0 1 4)
	(3 0 2)
	(5 0 5)
(4 0 4)
	(5 0 5)
(4 0 4)
	(5 2 3)
(4 0 4)
	-0.009
	-0.013
	0.166
	-0.013

	
	
	
	
	
	
	
	
	
	
	
	
	--
	
	
	

	15087.869
	15087.853
	15087.8691
	15088.090210
	15087.870563
	-
	(0 11 0)
	(0 1 4)
	(0 12 0)
	(4 1 4)
(5 0 5)
	(5 1 5)
(5 2 4)
	(4 1 4)
(5 0 5)
	-0.016
	0.000
	0.221
	0.002

	15115.892
	15115.879
	15115.8917
	15116.088520
	15115.891052
	-
	(0 11 0)
	(0 12 0)
	(0 12 0)
	(2 1 1)
(3 1 2)
	(2 1 1)
(3 1 2)
	(2 1 1)
(3 1 2)
	-0.013
	0.000
	0.197
	-0.001

	15218.499
	15218.483
	15218.4866
	15218.712360
	15218.486528
	-
	(0 11 0)
	(0 12 0
	(0 12 0)
	(4 1 4)
(3 0 3)
	(4 1 4)
(3 0 3)
	(4 1 4)
(3 0 3)
	-0.016
	-0.012
	0.213
	-0.012

	15126.092
	15126.090
	15126.0860
	15126.204310
	15126.084714
	-
	(0 11 0)
	(0 12 0
	(0 12 0)
	(2 1 2)
(3 0 3)
	(2 1 2)
(3 0 3)
	(2 1 2)
(3 0 3)
	-0.002
	-0.006
	0.113
	-0.007

	15174.220
	15174.218
	15174.2250
	15174.426550
	15174.225521
	-
	(0 11 0)
	(0 12 0)
	(0 12 0)
	(2 1 1)
(2 1 2)
	(2 1 1)
(2 1 2)
	(2 1 1)
(2 1 2)
	-0.002
	0.005
	0.207
	0.006

	15199.855
	15199.851
	15199.8560
	15200.058450
	15199.856023
	-
	(0 11 0)
	(0 12 0)
	(0 12 0)
	(2 1 1)
(1 1 0)
	(2 1 1)
(1 1 0)
	(2 1 1)
(1 1 0)
	-0.004
	0.001
	0.204
	0.001



* Some assignments in the Tomsk database [35] in columns 9 and 12 were assigned in Ref. [9] to lines at different (but nearby) positions. These positions are stated in column 6.  
   Columns 5, 7, and 10 contain the line positions and assignments in Ref. [9] that best match the experimentally found line positions in column 1 (see also Table 2a in the main body  
   of the publication).
a  These line assignments in Ref. [35] are ambiguous; they have the same assignment as the line at 15208.043 cm-1 shown in Table 2a in the main text. 











Table S2. Total number of lines experimentally observed in the region 14970-15280 cm-1 and ro-vibrational assignments made for (0 1 4).

	Ref. [27]
Total
	Ref. [27]
Assignments in (0 1 4)
	Ref. [28]
Total
	Ref. [9]
Total
	Matches between [9] and [28]

	[This work]

	[This work]
Assignments in (0 1 4)
	[This work]
Assignments in (0 1 4)

	HD16O
	HD16O
	HD16O
	HD16O
	HD16O
	HD16O, HD18O, 
H216O, H218O
	HD16O
	HD18O

	504
	348
	444
	243
	202
	1349
	141
	114
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