
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
							
								[image: equation] transition at 303.016 GHz (indicated by dash-dotted lines) detected towards each region. Frequencies are shifted to the rest frame of the individual regions. Blue and green lines represent the modelled spectra of [image: equation] with and without blending, i.e., including and excluding the contribution from O13CS, respectively. Yellow lines represent the modelled spectra of O13CS, assuming a fixed column density of 1.9 × 1016 cm−2 for all regions, and magenta lines represent the sum of the spectra of [image: equation] with blending and O13CS.

						

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
							CH3OD 7(2+)→7(1,−) transition at 303.296 GHz (indicated by dash-dotted lines) detected towards each region. Frequencies are shifted to the rest frame of the individual regions. Green lines represent the modelled spectra of CH3OD.

						

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
							Column density ratio as function of excitation temperature. Ratios are normalised to the value derived for Tex = 200 K. Magenta and blue lines represent the CH2DOH to CH3OH and CH3OD to CH3OH column density ratios respectively, while sold and dashed lines indicate the values derived assuming 12C/13C = 62 and 16O/18O = 450 respectively. Different regions are indicated by different markers.

						

    

  
    Table A.3. 
Summary of covered lines with Aij > 10−5 s−1 and Tex < 600 K.

					
						
							
									Species
									Transition

									Frequency
									Eup
									Aij
									Database
							

							
									[QN]upa
									[QN]lowa
									[MHz]
									[K]
									× 10−5 [s−1]
							

						
						
							
									13CH3OH
									6 1 6 + 0
									5 1 5 + 0
									282 790.743
									61.73
									9.36
									CDMS
							

							
									10 1 10 1
									9 0 9 1
									281 578.684
									415.84
									6.20
							

							
									6 1 6 + 1
									5 1 5 +1
									282 167.288
									372.77
									9.50
							

							
									6 5 1 − 1
									5 5 0 − 1
									282 364.928
									468.80
									2.94
							

							
									6 5 2 + 1
									5 5 1 + 1
									282 364.928
									468.80
									2.94
							

							
									6 3 4 1
									5 3 3 1
									282 383.033
									465.18
									7.33
							

							
									6 4 3 1
									5 4 2 1
									282 395.053
									411.38
									5.39
							

							
									6 − 3 3 1
									5 − 3 2 1
									282 419.021
									370.43
									7.30
							

							
									6 − 2 4 1
									5 − 2 3 1
									282 424.212
									412.25
									8.75
							

							
									6 2 4 +1
									5 2 3 + 1
									282 433.145
									346.33
									8.68
							

							
									6 − 4 2 1
									5 − 4 1 1
									282 434.336
									453.35
									5.44
							

							
									6 5 1 1
									5 5 0 1
									282 436.442
									477.34
									2.99
							

							
									6 − 5 2 1
									5 − 5 1 1
									282 438.034
									594.31
									2.97
							

							
									6 2 5 − 1
									5 2 4 − 1
									282 438.887
									346.33
									8.68
							

							
									6 1 6 1
									5 1 5 1
									282 446.467
									339.04
									9.51
							

							
									6 3 4 + 1
									5 3 3 +1
									282 448.135
									443.86
									7.34
							

							
									6 3 3 − 1
									5 3 2 − 1
									282 448.135
									443.86
									7.34
							

							
									6 4 2 + 1
									5 4 1 + 1
									282 449.004
									529.02
									5.44
							

							
									6 4 3 − 1
									5 4 2 − 1
									282 449.004
									529.02
									5.44
							

							
									6 0 6 1
									5 0 5 1
									282 449.004
									348.11
									9.79
							

							
									6 2 5 1
									5 2 4 1
									282 463.121
									447.49
									8.72
							

							
									6 − 1 5 1
									5 − 1 4 1
									282 495.697
									460.88
									9.51
							

							
									6 0 6 +1
									5 0 5 + 1
									282 531.066
									471.12
									9.79
							

							
									6 1 5 − 1
									5 1 4 − 1
									282 717.665
									372.86
									9.56
							

							
									3 2 2 − 0
									4 1 3 − 0
									291 536.562
									51.39
									2.86
							

							
									13 0 13 + 1
									12 1 12 + 1
									338 759.948
									205.95
									21.8
							

							
									21 3 18 − 0
									20 4 17 −0
									349 996.298
									573.04
									7.80
							

							
									1 1 1 + 0
									0 0 0 +0
									350 103.118
									16.80
									32.9
							

							
									8 1 7 0
									7 2 5 0
									350 421.585
									102.62
									7.03
							

							
									
									[image: equation]
								
									2 0 2 4
									1 1 1 5
									279 462.469
									306.75
									2.22
									CDMS
							

							
									6 1 5 0
									5 1 4 0
									280 450.272
									61.46
									9.35
							

							
									12 0 12 0
									11 1 11 0
									281 082.602
									173.41
									11.9
							

							
									11 5 7 2
									12 4 8 2
									291 923.895
									283.67
									2.64
							

							
									12 2 11 0
									11 3 8 0
									292 264.636
									210.95
									4.06
							

							
									3 2 2 0
									4 1 3 0
									292 611.830
									50.83
									2.83
							

							
									12 2 10 0
									11 3 9 0
									294 273.734
									211.05
									4.17
							

							
									18 6 13 0
									19 5 14 0
									294 800.838
									574.95
									3.47
							

							
									18 6 12 0
									19 5 15 0
									294 801.017
									574.95
									3.47
							

							
									8 1 7 2
									7 2 5 2
									336 743.182
									100.85
									6.08
							

							
									13 2 12 0
									12 3 9 0
									338 164.707
									239.84
									6.56
							

							
									10 5 6 2
									11 4 7 2
									338 313.086
									259.21
									3.67
							

							
									4 1 3 2
									3 0 3 1
									350 245.511
									43.00
									12.0
							

							
									20 1 20 0
									19 2 17 0
									350 673.946
									477.07
									7.52
							

							
									CH2DOH
									11 2 10 0
									11 1 11 0
									294 323.578
									157.47
									11.7
									JPL
							

							
									14 4 11 1
									14 3 11 2
									348 938.891
									296.93
									12.4
							

							
									14 4 10 1
									14 3 12 2
									348 990.168
									296.93
									12.5
							

							
									13 4 10 1
									13 3 10 2
									349 149.466
									266.96
									12.3
							

							
									13 4 9 1
									13 3 11 2
									349 183.827
									266.96
									12.3
							

							
									12 4 9 1
									12 3 9 2
									349 333.979
									239.13
									12.1
							

							
									11 4 8 1
									11 3 8 2
									349 495.208
									213.44
									11.8
							

							
									11 4 7 1
									11 3 9 2
									349 508.871
									213.44
									11.8
							

							
									10 4 7 1
									10 3 7 2
									349 635.597
									189.89
									11.5
							

							
									10 4 6 1
									10 3 8 2
									349 643.597
									189.89
									11.5
							

							
									7 4 4 1
									7 3 4 2
									349 951.685
									132.08
									10.0
							

							
									7 4 3 1
									7 3 5 2
									349 952.720
									132.08
									10.0
							

							
									5 1 4 1
									5 0 5 0
									350 632.072
									48.99
									20.7
							

							
									8 1 8 0
									7 1 7 0
									351 796.429
									80.09
									14.1
							

							
									CH3OD
									4 − 3 − 0
									5 − 2 − 0
									280 460.396
									63.67
									1.72
									
									b
								
							

							
									9 − 2 − 0
									9 − 1 − 0
									280 630.770
									115.62
									13.2
							

							
									4 1 − 0
									3 0 − 0
									292 141.956
									30.85
									7.06
							

							
									5 1 − 0
									4 0 − 0
									338 196424
									41.70
									10.2
							

							
									6 4 − 0
									7 3 − 0
									349 427.582
									115.61
									3.42
							

							
									5 1 + 0
									4 0 + 0
									349 883.62
									38.55
									29.4
							

						
					


						Notes. For CH2DOH only the least blended lines are listed.

						(a) QNs for 13CH3OH, [image: equation] and CH2DOH are (J Ka Kc v) and QNs for CH3OD are (J K P v) where v = 0, 1, 2 refers to the three sub-states e0, e1 and o1 of the ground state respectively.


						(b) Walsh et al. (2000), and references therein.


					


  
    
      Fig. A.2. 

      
        [image: thumbnail]
      

      
							[image: equation] transitions with Tex < 600 K and Aij > 10−5 s−1 detected towards NGC 6334I. Frequencies are shifted to the rest frame of the region. The data and model are shown in black and green respectively. Rest frequencies of individual lines are indicated in red.

						

    

  
    
      Fig. A.3. 

      
        [image: thumbnail]
      

      
							Selection of CH2DOH transitions with Tex < 400 K and Aij > 10−4 s−1 detected towards NGC 6334I. Frequencies are shifted to the rest frame of the region. The data and model are shown in black and green respectively. Rest frequencies of individual lines are indicated in red.

						

    

  
    
      Fig. A.4. 

      
        [image: thumbnail]
      

      CH3OD transitions detected towards NGC 6334I. Frequencies are shifted to the rest frame of the region. The data and model are shown in black and green respectively. Rest frequencies of individual lines are indicated in red.

						

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      MM1 I–V. Top panels: model components. Bottom panels: data (black) and full model (magenta), i.e., the linear combination of the synthetic spectrum for each species. Frequencies are shifted to the rest frame of the individual regions.

						

    

  
    
      Fig. B.1. 
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        continued.

      

    

  
    
      Fig. B.1. 
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        continued.

      

    

  
    
      Fig. B.2. 

      
        [image: thumbnail]
      

      MM2 I–II. Top panels: model components. Bottom panels: data (black) and full model (magenta), i.e., the linear combination of the synthetic spectrum for each species. Frequencies are shifted to the rest frame of the individual regions.

						

    

  
    
      Fig. C.1. 
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        continued.

      

    

  
    
      Fig. D.1. 

      
        [image: thumbnail]
      

      
							All [image: equation] lines detected towards NGC 6334I MM1 I–V. Frequencies are shifted to the rest frame of the individual regions. Blue and green lines represent the modelled spectra of [image: equation] in each region with and without blending, i.e., including and excluding the contribution from O13CS, respectively. For regions MM1 III–V only the pure-[image: equation] fits are shown.

						

    

  
    
      Fig. D.2. 

      
        [image: thumbnail]
      

      
							All [image: equation] lines detected towards NGC 6334I MM2 I– II. Frequencies are shifted to the rest frame of the individual regions. Blue and green lines represent the modelled spectra of [image: equation] in each region with and without blending, i.e., including and excluding the contribution from O13CS, respectively. For regions MM2 II only the pure-[image: equation] fits are shown.

						

    

  
    
      Fig. D.3. 

      
        [image: thumbnail]
      

      All [image: equation] lines detected towards NGC 6334I MM3 I–II. Frequencies are shifted to the rest frame of the individual regions. Green lines represent the modelled spectra of [image: equation] in each region with and without blending, i.e., including and excluding the contribution from O13CS.

						

    

  
    
      Fig. E.2. 

      
        [image: thumbnail]
      

      All CH3OD lines detected towards NGC 6334I MM2 I–II. Frequencies are shifted to the rest frame of the individual regions. Green lines represent the modelled spectra of CH3OD in each region.
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