
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Continuum at 242 GHz (Sánchez-Monge et al. 2017) in colour scale overlaid by a Line-width- and Velocity-corrected INtegrated Emission (LVINE) map of C2H5OH (97.139 GHz, Eu = 264 K) shown with teal contours. The contour steps start at 3σ and then increase by a factor of 2 with σ = 8.3 K km s−1. The grey dashed contour indicates the 3σ level of the continuum with σ = 12.7 mK. The closest region around Sgr B2 (N1) is masked out due to high continuum optical depth (see Appendix C). Coloured crosses indicate continuum sources introduced in Fig. 1. The black cross shows the phase centre of the ReMoCA observations. Red and blue dashed arrows indicate the outflow axis reported by Higuchi et al. (2015). The beams of the maps are shown in the respective colour in the lower right corner. Maroon arrows indicate the directions along which positions (maroon star symbols) are chosen for the subsequent analysis (see Sect. 3.3).

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Population diagram for CH3OH towards Sgr B2 (N1S), where setups 1–3 and 4–5 are considered separately in the upper and lower row, respectively. Observed data points are shown in colours as indicated in the upper right corner in the left panel while the synthetic data points are shown in grey. No corrections are applied in the left panel while in the right panel corrections for opacity and contamination by other molecules have been considered for both the observed and synthetic populations. The blue and red lines are linear fits to the observed data points (in linear-logarithmic space) obtained with setups 1–3 and 4–5, respectively. The results of the fit are shown in the right panels.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        COM column density profiles to the south (S) and west (W), where solid curves show the total column densities derived from the linear fit in the population diagrams using setups 1–3 for 13CH3OH and NH2CHO (encircled symbols) and setups 4-5 for the rest of the COMs. Dotted curves indicate column densities used during the radiative transfer modelling with Weeds. Additional crosses on the markers indicate positions for which the velocity offset changed from ≲2 to ~7 km s−1. Isolated unfilled markers with arrows indicate upper limits. Vertical lines mark the distance from Sgr B2 (N1) beyond which a COM is no longer detected.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        COM abundance profiles with respect to H2 (f. dust = derived from dust emission) to the south (S) and to the west (W) based on data from observational setups 1–3 (encircled symbols) and 4–5. Panels a–d: original COM abundances. Panels e–h: abundances normalised to the value at 1.5″ distance to Sgr B2 (N1). Unfilled symbols with arrows pointing downwards or upwards indicate upper or lower limits, respectively. Vertical dashed lines mark the distance from Sgr B2 (N1) beyond which the respective COM is no longer detected.

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        COM abundance profiles with respect to H2 (f. C18O = derived from C18O 1–0 emission) to the south (S) and to the west (W) based on data from observational setups 1–3 (encircled symbols) and 4–5. Panels a–d: original COM abundances. Panels e–h: abundances normalised to the value at 1.5″ distance to Sgr B2 (N1). Unfilled symbols with arrows pointing downwards or upwards indicate upper or lower limits, respectively. Vertical dashed lines mark the distance from Sgr B2 (N1) beyond which the respective COM is no longer detected.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Comparison between observed peak abundances with respect to H2 and the modelled ones to the a) south and b) west, where H2 column densities were derived from dust (thick filled bars) or C18O emission (thick unfilled bars). The peaks are taken from the profiles shown in Fig. 12 and are normalised by the value for CH3OH to obtain Robs. The position of the peak can differ between the COM and methanol in all four cases. The peaks with respect to CH3OH in the models, Rmod, are taken from Table 17 in Garrod et al. (2022), where we use the values of the slow warm-up model. Thin bars show the ratio of modelled abundance peaks [image: equation] and observed ones [image: equation] Observed abundances are with respect to H2 derived from dust (filled bars) or C18O 1–0 emission (blank bars). Modelled peak abundances are taken from Table 16 in Garrod et al. (2022) and multiplied by a factor 2 to roughly convert to abundances with respect to H2 (from total H). All values are summarised in Table 3. Arrows pointing downwards or upwards indicate upper or lower limits, respectively.

      

    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
        Binding (or desorption) energies versus the power-law indices of the COM temperature profiles shown in Fig. 6 averaged over the south and west directions. The binding energies are taken from the third column of Table 4, with uncertainties indicating the range of values listed in that table. The lilac rectangle highlights the location of the N-bearing COMs.

      

    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
        Panel a: Overview sketch of the three different types of morphology observed in the integrated intensity maps of molecular emission built with the LVINE method as shown in Fig. 4. The molecules, COMs and simpler ones, that show the respective morphology are listed in the colour of the contour. The markers are the same as in Fig. 1. Panel b: Overview sketch of the different types of abundance profile as a function of temperature (taken from Fig. 12) and their interpretation in terms of desorption process and gas-phase evolution (see Sect. 4.4). The colours are the same as in a and indicate the observed emission morphology for the respective COM. Solid and dashed lines of one colour indicate a similar morphology but different types of abundance profile.

      

    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
        Various observed properties of the COMs as a function of binding (or desorption) energy Edes. The binding energies are taken from the third column of Table 4, with uncertainties indicating the range of values listed in that table. Panel a: Edes versus the maximum distance to which the respective COM is still detected, where distances are taken from Fig. 7. They represent the mean value from both directions for each COM, respectively. The error bars show the spread in the values. Panel b: Edes versus the rotation temperature at which the COM abundance relative to H2 peaks. The values are taken from Fig. 12. They represent the median value from both directions and both methods of H2 column density derivation for each COM, respectively. The error bars show the spread in the values. Panel c: Edes versus distance at which the abundance of a COM peaks, where distances are taken from Figs. 10 and 11. In all panels the solid grey line indicates a binding energy of water of 5700 K while the dashed lines show the possible range of values based on other studies (see Table 4). Unfilled symbols indicate species that are mainly formed in the gas phase according to the model by Garrod et al. (2022).

      

    

  
    
      Table E.2 

      Weeds parameters used for COMs at N1S-1.

      
        


	Moleculea
	Sizeb (″)
	Trot,W c (K)
	Trot,obs d (K)
	NWe (cm−2)
	Nobsf (cm−2)
	Cvib g
	∆v h (km s−1)
	voff i (km s−1)





	CH3OH, v = 0
	2.0
	250
	262 ± 10
	2.5(19)
	(1.5 ± 0.2)(19)
	1.00
	6.0
	0.0



	v = 1
	2.0
	250
	262 ± 10
	.5(19)
	(1.5 ± 0.2)(19)
	1.00
	6.0
	0.0



	v = 2
	2.0
	250
	262 ± 10
	2.5(19)
	(1.5 ± 0.2)(19)
	1.00
	6.0
	0.0



	13CH3OH, v = 0
	2.0
	250
	262 ± 27
	1.0(18)
	(8.8 ± 2.1)(17)
	1.00
	6.0
	0.5



	




	C2H5OH, v = 0
	2.0
	300
	301 ± 15
	2.5(18)
	(2.0 ± 0.2)(18)
	2.88
	6.3
	0.3



	




	CH3OCH3, v = 0
	2.0
	254
	254 ± 17
	2.3(18)
	(1.4 ± 0.3)(18)
	1.16
	4.5
	1.5



	




	CH3OCHO, v = 0
	2.0
	320
	317 ± 35
	3.1(18)
	(2.2 ± 0.4)(18)
	2.62
	5.0
	0.5



	v = 1
	2.0
	320
	317 ± 35
	3.1(18)
	(2.2 ± 0.4)(18)
	2.62
	5.0
	0.5



	




	CH3CHO, v = 0
	2.0
	280
	277 ± 8
	1.6(18)
	(5.5 ± 0.4)(17)
	1.13
	6.0
	0.0



	v = 1
	2.0
	280
	277 ± 8
	1.6(18)
	(5.5 ± 0.4)(17)
	1.13
	6.0
	0.0



	




	CH3NCO, v = 0
	2.0
	150
	139 ± 7
	3.1(17)
	(1.2 ± 0.2)(17)
	1.00
	5.5
	−0.2



	




	C2H5CN, v = 0
	2.0
	230
	231 ± 5
	5.1(18)
	(3.1 ± 0.2)(18)
	2.21
	6.8
	−0.7



	v12 = 1
	2.0
	230
	231 ± 5
	5.1(18)
	(3.1 ± 0.2)(18)
	2.21
	6.8
	−0.7



	v13 = 2
	2.0
	230
	231 ± 5
	5.1(18)
	(3.1 ± 0.2)(18)
	2.21
	6.8
	−0.7



	v20= 1
	2.0
	230
	231 ± 5
	5.1(18)
	(3.1 ± 0.2)(18)
	2.21
	6.8
	−0.7



	v21 = 2
	2.0
	230
	231 ± 5
	5.1(18)
	(3.1 ± 0.2)(18)
	2.21
	6.8
	−0.7



	




	C2H3CN, v = 0
	2.0
	300
	299 ± 15
	3.0(18)
	(2.6 ± 0.3)(18)
	1.20
	6.0
	−0.5



	v11 = 1
	2.0
	300
	299 ± 15
	3.0(18)
	(2.6 ± 0.3)(18)
	1.20
	6.0
	−0.5



	v15 = 1
	2.0
	300
	299 ± 15
	3.0(18)
	(2.6 ± 0.3)(18)
	1.20
	6.0
	−0.5



	




	NH2CHO, v = 0
	2.0
	170
	166 ± 5
	4.1(18)
	(3.2 ± 0.3)(18)
	1.10
	5.3
	0.1



	v12 = 1
	2.0
	170
	166 ± 5
	4.1(18)
	(3.2 ± 0.3)(18)
	1.10
	5.3
	0.1





      

      
Notes. (a)COMs and vibrational states used to derive population diagrams. (b)Size of the emitting region. (c)Rotation temperature used for the Weeds model. (d)Rotation temperature derived from the population diagram. (e)Column density used for the Weeds model. (f)Column density derived from the population diagram. (g)Vibrational state correction applied when the partition function does not account for higher-excited vibrational states, where Cvib = Cvib(Trot, obs).(h) FWHM of the transitions. (i) Offset from the source systemic velocity, which was set to 62 km s−1. Values in parentheses show the decimal power, where x(z) = x × 10z or (x ± y)(z) = (x ± y) × 10z.


Upper limits on NW indicate that a population diagram could not be derived, either because too many transitions are contaminated or the molecule is not detected. The temperatures used for the Weeds model at these positions are determined by extrapolating the temperature profile of the respective molecule that was derived in Sect. 3.4.




    

  
    
      Table E.6 

      Same as Table E.2, but for position N1S3.

      
        


	Molecule
	Size (″)
	Trot,W (K)
	Trot,obs (K)
	NW (cm−2)
	Nobs (cm−2)
	Cvib
	∆v (km s−1)
	voff (km s−1)





	CH3OH, v = 0
	2.0
	120
	122 ± 1
	1.5(19)
	(1.4 ± 0.1)(19)
	1.00
	4.0
	−1.6



	v = 1
	2.0
	120
	122 ± 1
	1.5(19)
	(1.4 ± 0.1)(19)
	1.00
	4.0
	−1.6



	v = 2
	2.0
	120
	122 ± 1
	1.5(19)
	(1.4 ± 0.1)(19)
	1.00
	4.0
	−1.6



	13CH3OH, v = 0
	2.0
	120
	121 ± 2
	3.0(17)
	(3.5 ± 0.2)(17)
	1.00
	4.5
	−1.0



	




	C2H5OH, v = 0
	2.0
	115
	119 ± 2
	2.9(17)
	(3.0 ± 0.1)(17)
	1.16
	5.5
	−1.8



	




	CH3OCH3, v = 0
	2.0
	110
	110 ± 1
	5.5(17)
	(5.9 ± 0.2)(17)
	1.00
	3.8
	−1.4



	v11 = 1
	2.0
	110
	110 ± 1
	5.5(17)
	(5.9 ± 0.2)(17)
	1.00
	3.8
	−1.4



	




	CH3OCHO, v = 0
	2.0
	140
	137 ± 2
	6.3(17)
	(6.5 ± 0.3)(17)
	1.14
	4.5
	−2.0



	v = 1
	2.0
	140
	137 ± 2
	6.3(17)
	(6.5 ± 0.3)(17)
	1.14
	4.5
	−2.0



	




	CH3CHO, v = 0
	2.0
	115
	108 ± 5
	2.0(16)
	(9.3 ± 1.0)(15)
	1.00
	4.0
	−1.7



	v = 1
	2.0
	115
	108 ± 5
	2.0(16)
	(9.3 ± 1.0)(15)
	1.00
	4.0
	−1.7



	




	CH3NCO, v = 0
	2.0
	90
	90 ± 8
	2.7(15)
	(3.1 ± 0.8)(15)
	1.00
	3.5
	0.0



	




	C2H5CN, v = 0
	2.0
	115
	119 ± 2
	1.4(17)
	(1.3 ± 0.1)(17)
	1.20
	5.5
	−1.0



	v20 = 1
	2.0
	115
	119 ± 2
	1.4(17)
	(1.3 ± 0.1)(17)
	1.20
	5.5
	−1.0



	




	C2H3CN, v = 0
	2.0
	40
	35 ± 2
	6.0(14)
	(6.1 ± 1.0)(14)
	1.00
	4.0
	0.8



	




	NH2CHO, v = 0
	2.0
	112
	112 ± 16
	1.0(15)
	(1.0 ± 0.05)(15)
	1.03
	3.5
	−1.0





      

    

  
    
      Table E.8 

      Same as Table E.2, but for position N1S5.

      
        


	Molecule
	Size (″)
	Trot,W (K)
	Trot,obs (K)
	NW (cm−2)
	Nobs (cm−2)
	Cvib
	∆v (km s−1)
	voff (km s−1)





	CH3OH, v = 0
	2.0
	110
	105 ± 4
	4.5(17)
	(3.7 ± 0.5)(17)
	1.00
	4.3
	−3.0



	v = 1
	2.0
	110
	105 ± 4
	4.5(17)
	(3.7 ± 0.5)(17)
	1.00
	4.3
	−3.0



	13CH3OH, v = 0
	2.0
	90
	94 ± 8
	2.2(16)
	(2.7 ± 0.5)(16)
	1.00
	4.0
	−2.5



	




	C2H5OH, v = 0
	2.0
	89
	89 ± 9
	≤ 6.4(15)
	
	1.06
	4.1
	−2.6



	




	CH3OCH3, v = 0
	2.0
	85
	84 ± 5
	3.0(16)
	(2.5 ± 0.3)(16)
	1.00
	3.5
	−2.5



	




	CH3OCHO, v = 0
	2.0
	100
	95 ± 1
	1.1(17)
	(1.14 ± 0.04)(17)
	1.03
	3.5
	−2.3



	v = 1
	2.0
	100
	95 ± 1
	1.1(17)
	(1.14 ± 0.04)(17)
	1.03
	3.5
	−2.3



	




	CH3CHO, v = 0
	2.0
	86
	86 ± 7
	≤ 8.0(14)
	
	1.00
	3.9
	−2.6



	




	CH3NCO, v = 0
	2.0
	85
	85 ± 7
	≤ 6.2(14)
	
	1.00
	3.9
	−2.6



	




	C2H5CN, v = 0
	2.0
	98
	88 ± 12
	2.1(15)
	(2.0 ± 0.4)(15)
	1.07
	4.0
	−2.6



	




	C2H3CN, v = 0
	2.0
	107
	107 ± 12
	≤ 3.0(14)
	
	1.00
	3.9
	−2.6



	




	NH2CHO, v = 0
	2.0
	102
	102 ± 19
	5.1(14)
	(5.1 ± 0.4)(14)
	1.02
	4.0
	−2.0





      

    

  
    
      Table E.24 

      Intensity of the continuum corrected for free-free emission and C18O and H2 column densities for all positions shown in Fig. 3.

      
        


	Position
	Sdust a (K)
	τdust b
	N(H2)dustc (1024 cm−2)
	N(C18O)d (1017cm−2)
	N(H2)C18Oe (1024cm−2)
	Sizef (″)
	∆vg (km s−1)
	voff h (km s−1)





	N1S-1
	103.6
	0.40(10)
	12.8(4)
	–
	–
	–
	–
	–



	N1S
	65.9
	0.35(9)
	11.4(3)
	–
	–
	–
	–
	–



	N1S1
	16.0
	0.10(2)
	3.3(8)
	10.8
	2.7(5)
	2.0
	4.5
	−0.5



	N1S2
	6.7
	0.05(1)
	1.7(4)
	4.8
	1.2(2)
	2.0
	4.5
	−0.5



	N1S3
	3.3
	0.030(7)
	1.0(3)
	2.1
	0.5(1)
	2.0
	4.0
	−1.8



	N1S4
	0.9
	0.010(4)
	0.3(1)
	1.0
	0.26(5)
	2.0
	3.5
	−3.0



	N1S5
	0.87
	0.010(5)
	≤0.3(2)
	1.6
	0.40(8)
	2.0
	2.5
	−2.6



	N1S6
	2.7
	0.030(8)
	≤1.1(3)
	1.6
	0.40(8)
	2.0
	2.5
	−2.8



	N1S7
	5.6
	0.07(2)
	≤2.4(6)
	1.6
	0.41(8)
	2.0
	2.5
	−3.1



	N1S8
	-
	-
	-
	1.6
	0.39(7)
	2.0
	2.0
	−3.3



	




	N1W-1
	27.5
	0.29(7)
	2.7(7)
	≤12.3
	≤3.1(6)
	2.0
	4.5
	2.6



	N1W
	6.6
	0.23(6)
	1.0(3)
	≤9.3
	≤2.3(4)
	2.0
	4.5
	2.6



	N1W1
	3.8
	0.18(4)
	0.7(2)
	8.5
	2.1(4)
	2.0
	4.5
	3.0



	N1W2
	1.0
	0.07(2)
	0.2(1)
	6.3
	1.6(3)
	2.0
	4.5
	3.0



	N1W3
	≤3.3
	≤0.02
	≤0.8
	2.1
	0.5(1)
	2.0
	4.5
	3.0



	N1W4
	≤3.3
	≤0.03
	≤1.0
	0.8
	0.20(4)
	2.0
	4.5
	2.0



	N1W5
	–
	–
	–
	0.3
	0.06(1)
	2.0
	4.0
	7.4



	N1W6
	–
	–
	–
	1.2
	0.31(6)
	2.0
	3.0
	7.0



	N1W7
	–
	–
	–
	3.2
	0.8(2)
	2.0
	2.5
	7.3



	N1W8
	–
	–
	–
	1.5
	0.38(7)
	2.0
	2.0
	7.9





      

      
Notes. The values in parentheses show the uncertainties in units of the last digit.


(a)Measured continuum intensity corrected for free-free emission.(b)Opacity of the dust emission assuming Tdust = Trot,obs(C2H5OH) with ∆Tdust = 0.2 × Trot,obs(C2H5OH).(c)H2 column densities derived from dust emission.(d)Opacity-corrected C18O column densities taken from the Weeds model at the respective position with ∆N(C18O) = 0.15 × N(C18O). (e)H2 column densities derived from C18O1–0 emission.(f) Size of the emitting region.(g)FWHM of the transitions.(h)Offset from the source systemic velocity, which was set to 62km s−1.




    

  
    
      Fig. F.1 

      
        [image: thumbnail]
      

      
        Transitions of CH3OH used to produce the population diagram at position N1S. The observed spectrum is shown in black, the synthetic spectrum of the shown molecule in pink, and the cumulative Weeds model of all COMs, whose spectra have been modelled in this work, in turquoise. The vibrational state and the beam size of the respective spectral window are shown in the upper left corner. The frequency axis shows steps of 2 MHz. Transitions marked with pink stars in Figs. F.2–F.10 are not used for the population diagram.

      

    

  
    
      Fig. F.5 

      
        [image: thumbnail]
      

      
        Same as Fig. F.1, but for CH3OCHO.

      

    

  
    
      Fig. F.8 
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        Same as Fig. F.1, but for C2H5CN.

      

    

  
    
      Fig. G.1 

      
        [image: thumbnail]
      

      
        Population diagrams of CH3OH at all positions to the south where the molecule is detected in setups 4–5. Each position takes two plots: the one with the name of the position indicated in the lower left corner and the one to the right. Observed data points are shown in various colours as indicated in the upper right corner of the respective left plot, while synthetic data points are shown in grey. No corrections are applied in the respective left panels, while in the right plots corrections for opacity and contamination by other molecules have been considered for both the observed and synthetic populations. The red line is a linear fit to all observed data points (in linear-logarithmic space). The results of the fits are shown in the respective right panels. Teal and black circles show observed data points from spectral windows 0–1 and 2–3 of observational setup 5, respectively, as indicated in the lower left corner in the right panels.

      

    

  
    
      Fig. G.4 
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        Same as Fig. G.1, but for CH3OCH3.

      

    

  
    
      Fig. G.6 
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        Same as Fig. G.1, but for CH3OCHO.

      

    

  
    
      Fig. G.12 
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        Same as Fig. G.1, but for all positions to the west where the molecule is detected.

      

    

  
    
      Fig. G.17 
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        Same as Fig. G.1, but for CH3CHO and for all positions to the west where the molecule is detected.

      

    

  
    
      Fig. G.20 
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        Same as Fig. G.1, but for C2H3CN and for all positions to the west where the molecule is detected.
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