
    
      Fig. 3 
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Two-stage physical model assumed for the time evolution of Sgr B2(N2-N5). The physical properties derived at the boundaries of each stage are shown in boxes (see also Table 2). The parameters that are common to all sources are highlighted in boldface. The evolution of the physical parameters during each stage is indicated in green with arrows. The evolution of Td during the first stage depends on the adopted minimum dust temperature (see Sect. 3.5.1).


    

  
    
      Fig. 5 
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Panel a: column densities of 11 COMs detected toward Sgr B2(N2-N5) (see Table E.2). The error bars show uncertainties on the derived column densities (1σ, see Sect. A). Panel b: chemical abundances relative to H2 of the COMs shown in panel a. The error bars show uncertainties that also include the uncertainty on the H2 column density (1σ, see Sect. 3.1). Panel c: abundances relative to CH3OH of the COMsshown in panel a. The error bars represent 1σ uncertainties on the derived ratios.


    

  
    
      Fig. 7 
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Calculated fractional abundances for 11 COMs detected toward Sgr B2(N2-N5). Panels a: N-bearing species C2H5CN, C2H3CN, CH3CN, NH2CHO, and CH3NCO, as well as CH3SH. Panels b: O-bearing species CH3OH, C2H5OH, CH3OCHO, CH3OCH3, and CH3CHO. The results for the standard models, N(2-5)-T15-CR1, are shown from top to bottom, as a function of the temperature in the envelope of the sources during the free-fall collapse phase. In each panel the timescale shown at the top is derived from the time-dependent evolution of the temperature in the envelopes of the sources (see Sect. 3.5.2). In each panel, the solid lines show the fractional abundances (with respect to total hydrogen) in the gas phase while the dotted lines show the abundances of the same species on the grains (ice surface+mantle).
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Calculated fractional abundances (with respect to total hydrogen) of 11 COMs at the end of the simulations (that is T = 400 K) for the models N2-CR1 (panel a), N3-CR1 (panel b), N4-CR1 (panel c), and N5-CR1 (panel d), assuming a standard CRIR and different Tmin: 10 K in blue, 15 K in purple, and 20 K in red (see Table 3).


    

  
    
      Fig. 11 
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Composition of the ice mantles built up during the cold quasi-static contraction phase for models N2-T15-CR10 (panel a), N2-T15-CR100 (panel b), and N2-T15-CR1000 (panel c).


    

  
    
      Fig. 12 
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Calculated gas-phase fractional abundances (with respect to total hydrogen) of 11 COMs obtained at the end of the simulations for model N2-T15 (panel a), N3-T15 (panel b), N4-T15 (panel c), and N5-T15 (panel d), with different CRIR values as shown in Table 3. Species with fractional abundances lower than 10−15 are not visible in the histograms.


    

  
    
      Fig. 13 
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From top to bottom: abundances of ten COMs with respect to CH3OH calculated atT = 150 K by the models N2-N5, with different Tmin. In each panel the different symbols indicate the abundances calculated with different CRIR values. The horizontal black lines show the observed abundances relative to CH3OH. The gray boxes represent the 1σ uncertainties. Arrows indicate upper limits. The abundances relative to CH3OH lower than 10−9 are not visible in the plots.
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Panel a: matrice of confidence levels of the models with respect to the observed abundances of ten COMs relative to H2. The first four panels in this column show, from top to bottom, the results for Sgr B2(N2), N3, N4, and N5, respectively. Bottom panel: average matrice for all four hot cores taken together. Panel b: same as (a) but only for the O-bearing species CH3OH, CH3OCHO, CH3OCH3, CH3CHO, C2H5OH, and NH2CHO. Panel c: same as (a) but only for the cyanides CH3CN, C2H5CN, and C2H3CN.


    

  
    
      Fig. 15 
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Panel a: matrice of confidence levels of the models with respect to the observed abundances of nine COMs relative to CH3OH. The first four panels in this column show, from top to bottom, the results for Sgr B2(N2), N3, N4, and N5, respectively. The bottom panel shows the average matrice for all four hot cores taken together. Panel b: same as (a) but for the abundances relative to CH3OH of the O-bearing species CH3OCHO, CH3OCH3, CH3CHO, C2H5OH, and NH2CHO only. Panel c: same as (a) but for the abundances relative to CH3CN of the cyanides C2H5CN and C2H3CN only.
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Calculated fractional abundances of C2H5CN with respect to C2H3CN as a function of the CRIR. In each panel, the different symbols indicate the abundances calculated at T = 150 K for different minimum dust temperatures and the horizontal black line shows the observed ratio. Uncertainties (1σ) are shown in gray. The [C2H5CN]/[C2H3CN] ratios obtained for models N3-CR500 ad N3-CR1000 (<10−2) are not displayed.
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Same as B.2 but for models N4-T10-CR1 (top panels) and N4-T20-CR1 (bottom panels).


    

  
    
      Fig. B.7 
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Same as B.2 but for models N3-T15-CR10 (top panels), N3-T15-CR100 (middle panels), and N3-T15-CR1000 (bottom panels).


    

  
    
      Fig. B.8 
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Same as B.2 but for models N4-T15-CR10 (top panels), N4-T15-CR100 (middle panels), and N4-T15-CR1000 (bottom panels).


    

  
    
      Fig. B.9 
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Same as B.2 but for models N5-T15-CR10 (top panels), N5-T15-CR100 (middle panels), and N5-T15-CR1000 (bottom panels).


    

  
    Table B.1 

Final gas-phase fractional abundances calculated by the chemical models.



	Model
	C2H5CN
	C2H3CN
	CH3CN
	CH3OH
	C2H5OH
	CH3OCHO
	CH3OCH3
	CH3CHO
	NH2CHO
	CH3NCO
	CH3SH





	N2-T10-1
	8.78(−10)
	4.02(−11)
	9.72(−10)
	9.81(−6)
	7.48(−8)
	1.30(−9)
	2.14(−8)
	7.74(−9)
	3.54(−8)
	9.99(−12)
	1.76(−9)



	N2-T10-10
	2.02(−9)
	9.25(−11)
	2.52(−9)
	7.07(−6)
	2.33(−7)
	1.81(−9)
	1.94(−9)
	1.84(−8)
	7.39(−8)
	1.32(−13)
	4.04(−9)



	N2-T10-50
	8.87(−9)
	1.45(−9)
	2.03(−8)
	2.18(−6)
	2.55(−6)
	6.09(−10)
	8.11(−8)
	4.70(−8)
	1.48(−8)
	3.13(−12)
	8.66(−9)



	N2-T10-100
	6.50(−9)
	2.04(−9)
	4.44(−9)
	3.17(−6)
	3.98(−6)
	5.53(−9)
	6.27(−8)
	9.95(−8)
	1.79(−8)
	6.49(−12)
	2.38(−9)



	N2-T10-500
	1.13(−9)
	4.25(−9)
	8.14(−10)
	1.18(−6)
	3.33(−6)
	1.07(−8)
	5.76(−10)
	3.21(−7)
	4.51(−10)
	1.88(−11)
	6.89(−10)



	N2-T10-1000
	5.57(−11)
	1.71(−9)
	3.67(−10)
	1.73(−7)
	7.74(−7)
	1.04(−9)
	1.51(−11)
	1.54(−7)
	1.25(−11)
	7.20(−12)
	3.08(−10)



												


	N2-T15-1
	8.16(−10)
	9.00(−12)
	1.47(−9)
	3.38(−6)
	3.18(−8)
	6.53(−10)
	1.47(−9)
	7.09(−9)
	3.84(−8)
	3.49(−15)
	3.08(−9)



	N2-T15-10
	1.46(−9)
	2.56(−11)
	1.24(−9)
	3.30(−6)
	1.52(−7)
	5.60(−10)
	9.62(−10)
	4.99(−10)
	4.08(−8)
	6.69(−14)
	2.96(−9)



	N2-T15-50
	1.63(−8)
	2.00(−9)
	3.31(−8)
	1.64(−6)
	1.85(−6)
	3.47(−10)
	5.33(−8)
	3.28(−8)
	1.17(−8)
	1.11(−12)
	1.05(−8)



	N2-T15-100
	6.91(−9)
	1.75(−9)
	6.89(−9)
	2.43(−6)
	3.36(−6)
	3.52(−9)
	5.78(−8)
	8.09(−8)
	1.27(−8)
	4.03(−12)
	3.24(−9)



	N2-T15-500
	9.44(−10)
	3.59(−9)
	6.01(−10)
	1.05(−6)
	3.19(−6)
	1.03(−8)
	4.90(−10)
	2.99(−7)
	1.76(−10)
	1.58(−11)
	8.13(-10)



	N2-T15-1000
	4.01(−11)
	8.31(−10)
	2.78(−10)
	1.10(−7)
	5.76(−7)
	6.09(−10)
	5.53(−12)
	1.07(−7)
	6.64(−12)
	4.73(−12)
	5.81(−11)



												


	N2-T20-1
	1.73(−10)
	2.05(−13)
	9.90(−11)
	1.43(−7)
	5.97(−9)
	2.52(−11)
	2.88(−10)
	7.33(−12)
	6.95(−9)
	1.85(−16)
	1.89(−9)



	N2-T20-10
	2.63(−11)
	2.73(−13)
	1.05(−10)
	3.13(−7)
	2.42(−9)
	1.22(−10)
	2.14(−10)
	8.20(−12)
	1.50(−8)
	2.26(−15)
	3.29(−10)



	N2-T20-50
	6.60(−9)
	3.01(−10)
	2.69(−9)
	1.15(−6)
	2.37(−6)
	1.68(−9)
	1.01(−8)
	2.80(−8)
	1.31(−8)
	7.69(−13)
	9.95(−10)



	N2-T20-100
	8.19(−9)
	6.25(−10)
	3.21(−9)
	9.18(−7)
	1.83(−6)
	2.14(−9)
	4.17(−9)
	3.97(−8)
	8.95(−10)
	1.31(−12)
	6.35(−10)



	N2-T20-500
	2.75(−10)
	6.24(−10)
	3.53(−10)
	9.90(−8)
	5.38(−7)
	1.08(−10)
	8.58(−12)
	4.79(−8)
	1.82(−11)
	1.80(−12)
	1.80(−11)



	N2-T20-1000
	1.58(−11)
	1.78(−10)
	1.21(−10)
	1.73(−8)
	1.09(−7)
	4.89(−13)
	1.60(−13)
	1.85(−8)
	1.19(−12)
	4.93(−13)
	2.09(−12)



	




	N3-T10-CR1
	3.86(−9)
	7.10(−10)
	2.72(−9)
	8.61(−6)
	4.81(−8)
	7.58(−8)
	8.83(−9)
	9.29(−11)
	9.88(−8)
	6.69(−10)
	1.68(−9)



	N3-T10-CR10
	3.43(−8)
	3.63(−9)
	1.87(−9)
	7.83(−6)
	1.49(−7)
	2.50(−9)
	1.83(−8)
	8.95(−10)
	6.18(−9)
	4.59(−12)
	1.06(−9)



	N3-T10-CR50
	2.65(−8)
	1.38(−8)
	4.36(−9)
	3.56(−6)
	3.48(−7)
	8.65(−10)
	7.86(−9)
	6.22(−9)
	2.29(−10)
	5.77(−11)
	3.42(−9)



	N3-T10-CR100
	3.27(−9)
	1.07(−8)
	4.87(−9)
	1.19(−6)
	5.73(−7)
	3.55(−11)
	1.43(−9)
	5.04(−8)
	6.91(−11)
	1.14(−10)
	7.83(−9)



	N3-T10-CR500
	2.45(−12)
	2.07(−9)
	2.65(−10)
	2.66(−9)
	4.43(−9)
	1.79(−14)
	1.62(−12)
	8.20(−8)
	1.14(−17)
	1.19(−14)
	6.91(−11)



	N3-T10-CR1000
	1.36(−17)
	1.48(−10)
	2.57(−11)
	5.89(−13)
	1.63(−13)
	1.49(−18)
	5.28(−20)
	2.87(−8)
	6.93(−19)
	7.87(−24)
	2.32(−16)



												


	N3-T15-CR1
	4.70(−9)
	9.80(−10)
	2.36(−9)
	7.10(−6)
	2.38(−8)
	8.32(−10)
	1.92(−9)
	4.38(−9)
	1.40(−8)
	3.82(−10)
	1.94(−9)



	N3-T15-CR10
	3.09(−8)
	2.64(−9)
	2.27(−9)
	7.81(−6)
	9.91(−8)
	1.80(−9)
	1.53(−8)
	1.71(−9)
	2.21(−8)
	2.82(−12)
	1.51(−9)



	N3-T15-CR50
	2.70(−8)
	1.79(−8)
	4.64(−9)
	2.75(−6)
	4.77(−7)
	1.42(−10)
	3.62(−9)
	1.34(−8)
	1.84(−10)
	7.42(−11)
	8.31(−9)



	N3-T15-CR100
	3.98(−9)
	1.25(−8)
	5.72(−9)
	8.05(−7)
	5.62(−7)
	1.97(−11)
	5.92(−10)
	4.71(−8)
	1.09(−10)
	9.60(−11)
	9.83(−9)



	N3-T15-CR500
	1.50(−12)
	1.37(−9)
	1.94(−10)
	1.30(−9)
	2.37(−9)
	6.38(−15)
	7.67(−13)
	8.48(−8)
	1.67(−18)
	5.25(−15)
	4.51(−11)



	N3-T15-CR1000
	6.61(−19)
	5.12(−11)
	1.51(−11)
	4.06(−13)
	9.75(−14)
	1.18(−18)
	1.38(−20)
	1.76(−8)
	1.49(−19)
	1.13(−25)
	1.05(−16)



												


	N3-T20-CR1
	7.22(−10)
	5.29(−12)
	2.25(−10)
	1.11(−7)
	1.49(−8)
	2.48(−11)
	1.92(−10)
	1.60(−10)
	5.26(−9)
	1.07(−14)
	3.85(−9)



	N3-T20-CR10
	5.36(−10)
	5.20(−11)
	1.07(−10)
	2.07(−8)
	5.98(−10)
	6.00(−12)
	3.76(−13)
	2.44(−11)
	2.77(−10)
	1.06(−13)
	7.92(−10)



	N3-T20-CR50
	2.12(−9)
	9.24(−10)
	7.56(−10)
	1.06(−6)
	1.02(−6)
	1.34(−10)
	5.01(−10)
	1.17(−7)
	9.04(−11)
	3.82(−11)
	6.73(−9)



	N3-T20-CR100
	5.16(−10)
	1.44(−9)
	5.79(−10)
	5.26(−7)
	8.47(−7)
	4.90(−11)
	2.47(−10)
	2.05(−7)
	7.71(−11)
	3.03(−11)
	4.89(−9)



	N3-T20-CR500
	4.14(−14)
	1.96(−10)
	9.81(−11)
	1.21(−10)
	2.16(−10)
	2.14(−15)
	4.57(−14)
	3.30(−8)
	5.26(−18)
	4.03(−16)
	4.48(−13)



	N3-T20-CR1000
	4.02(−21)
	1.52(−11)
	2.45(−11)
	6.07(−13)
	4.21(−14)
	1.90(−18)
	4.20(−20)
	9.80(−9)
	1.73(−21)
	4.43(−27)
	6.70(−19)



	




	N4-T10-CR1
	9.43(−10)
	3.59(−12)
	1.11(−9)
	6.76(−6)
	6.49(−8)
	7.19(−10)
	1.38(−8)
	1.26(−10)
	4.34(−8)
	2.21(−13)
	2.59(−9)



	N4-T10-CR10
	1.20(−9)
	3.58(−11)
	5.42(−9)
	2.63(−6)
	2.26(−7)
	9.17(−10)
	1.44(−8)
	1.32(−9)
	1.84(−8)
	2.84(−13)
	3.31(−9)



	N4-T10-CR50
	2.54(−9)
	6.05(−10)
	7.44(−10)
	1.39(−6)
	2.73(−6)
	1.06(−8)
	6.97(−9)
	6.41(−8)
	8.42(−9)
	3.20(−12)
	6.30(−10)



	N4-T10-CR100
	3.36(−10)
	5.23(−10)
	1.10(−10)
	5.05(−7)
	1.92(−6)
	7.37(−9)
	5.70(−10)
	7.85(−8)
	6.14(−10)
	2.99(−12)
	4.31(−10)



	N4-T10-CR500
	1.55(−11)
	1.10(−10)
	4.84(−10)
	1.86(−9)
	1.09(−8)
	4.95(−12)
	4.23(−15)
	2.60(−9)
	1.19(−14)
	2.91(−14)
	2.77(−12)



	N4-T10-CR1000
	2.56(−15)
	2.26(−14)
	6.59(−12)
	2.91(−13)
	9.71(−13)
	1.12(−18)
	1.25(−19)
	5.53(−12)
	4.97(−22)
	1.18(−18)
	3.09(−16)



												


	N4-T15-CR1
	1.19(−9)
	6.01(−12)
	2.41(−9)
	1.33(−6)
	2.90(−8)
	1.30(−11)
	2.82(−9)
	4.76(−11)
	1.86(−9)
	3.12(−15)
	3.85(−9)



	N4-T15-CR10
	5.95(−10)
	1.60(−11)
	2.42(−9)
	1.22(−6)
	1.50(−7)
	2.39(−10)
	4.47(−9)
	7.63(−10)
	1.05(−8)
	9.25(−14)
	2.51(−9)



	N4-T15-CR50
	4.00(−9)
	7.47(−10)
	1.12(−9)
	1.44(−6)
	2.84(−6)
	1.08(−8)
	7.58(−9)
	6.56(−8)
	7.26(−9)
	2.17(−12)
	5.39(−10)



	N4-T15-CR100
	5.28(−10)
	6.02(−10)
	1.45(−10)
	5.70(−7)
	2.07(−6)
	8.30(−9)
	6.46(−10)
	8.42(−8)
	5.39(−10)
	2.33(−12)
	3.81(−10)



	N4-T15-CR500
	1.36(−11)
	9.76(−11)
	6.01(−10)
	1.89(−9)
	1.10(−8)
	2.20(−12)
	4.51(−15)
	2.40(−9)
	1.54(−14)
	2.59(−14)
	1.35(−12)



	N4-T15-CR1000
	1.50(−15)
	1.59(−14)
	5.53(−12)
	2.30(−13)
	7.38(−13)
	9.82(−19)
	8.18(−20)
	4.78(−12)
	4.65(−22)
	7.55(−19)
	2.51(−16)



												


	N4-T20-CR1
	6.38(−11)
	1.55(−13)
	3.49(−11)
	7.52(−8)
	1.49(−9)
	1.16(−12)
	6.07(−11)
	1.82(−12)
	2.18(−9)
	7.18(−17)
	1.30(−9)



	N4-T20-CR10
	2.34(−11)
	6.10(−13)
	2.04(−11)
	7.87(−8)
	1.86(−9)
	4.45(−12)
	3.58(−11)
	9.40(−12)
	2.62(−9)
	1.64(−15)
	2.32(−10)



	N4-T20-CR50
	1.89(−9)
	2.83(−10)
	5.96(−10)
	6.31(−7)
	1.53(−6)
	4.48(−9)
	1.81(−9)
	3.50(−8)
	1.02(−9)
	8.80(−13)
	4.48(−10)



	N4-T20-CR100
	2.48(−9)
	5.90(−10)
	5.07(−10)
	5.20(−7)
	1.65(−6)
	6.68(−9)
	7.56(−10)
	7.03(−8)
	2.72(−10)
	1.86(−12)
	6.45(−10)



	N4-T20-CR500
	4.89(−12)
	3.40(−11)
	4.76(−10)
	5.29(−10)
	3.14(−9)
	6.72(−15)
	5.97(−16)
	5.44(−10)
	5.45(−15)
	3.67(−15)
	1.67(−13)



	N4-T20-CR1000
	4.15(−16)
	6.84(−15)
	2.31(−12)
	1.58(−13)
	5.61(−13)
	1.25(−18)
	3.01(−20)
	1.32(−12)
	3.65(−22)
	1.80(−19)
	2.36(−16)



	




	N5-T10-CR1
	1.22(−9)
	8.26(−12)
	1.21(−9)
	8.85(−6)
	5.38(−8)
	5.05(−10)
	1.78(−8)
	1.23(−10)
	3.34(−8)
	5.44(−12)
	2.64(−9)



	N5-T10-CR10
	2.20(−9)
	4.76(−11)
	2.01(−9)
	5.33(−6)
	1.18(−7)
	1.58(−9)
	2.96(−9)
	8.35(−10)
	3.62(−8)
	1.52(−13)
	3.31(−9)



	N5-T10-CR50
	5.42(−9)
	1.00(−9)
	3.23(−9)
	2.82(−6)
	3.54(−6)
	6.97(−9)
	5.75(−8)
	6.91(−8)
	1.81(−8)
	4.82(−12)
	1.80(−9)



	N5-T10-CR100
	3.07(−9)
	1.46(−9)
	8.45(−10)
	1.66(−6)
	3.43(−6)
	1.19(−8)
	5.22(−9)
	1.09(−7)
	7.49(−9)
	6.99(−12)
	1.04(−9)



	N5-T10-CR500
	6.26(−11)
	8.44(−10)
	2.51(−10)
	1.25(−7)
	6.95(−7)
	1.07(−9)
	6.36(−12)
	1.03(−7)
	2.48(−11)
	4.31(−12)
	2.13(−10)



	N5-T10-CR1000
	5.03(−12)
	4.89(−11)
	1.18(−10)
	1.01(−9)
	4.44(−9)
	1.81(−12)
	2.69(−15)
	2.39(−9)
	2.79(−16)
	1.42(−14)
	1.45(−12)



												


	N5-T15-CR1
	8.53(−10)
	9.57(−12)
	1.73(−9)
	2.62(−6)
	2.87(−8)
	3.29(−10)
	1.86(−9)
	1.40(−8)
	2.74(−8)
	1.17(−15)
	4.90(−9)



	N5-T15-CR10
	1.41(−9)
	2.82(−11)
	1.94(−9)
	2.38(−6)
	1.57(−7)
	2.61(−10)
	1.73(−9)
	5.84(−10)
	1.78(−8)
	7.61(−14)
	3.05(−9)



	N5-T15-CR50
	8.37(−9)
	1.18(−9)
	5.58(−9)
	2.56(−6)
	3.41(−6)
	5.88(−9)
	5.53(−8)
	6.47(−8)
	1.56(−8)
	3.70(−12)
	1.71(−9)



	N5-T15-CR100
	4.00(−9)
	1.45(−9)
	1.03(−9)
	1.54(−6)
	3.20(−6)
	1.08(−8)
	5.06(−9)
	1.01(−7)
	6.37(−9)
	4.55(−12)
	1.02(−9)



	N5-T15-CR500
	6.29(−11)
	5.69(−10)
	2.39(−10)
	1.04(−7)
	6.12(−7)
	8.52(−10)
	3.81(−12)
	8.60(−8)
	1.85(−11)
	3.53(−12)
	9.43(−11)



	N5-T15-CR1000
	3.92(−12)
	3.66(−11)
	1.02(−10)
	7.26(−10)
	3.23(−9)
	3.78(−13)
	1.44(−15)
	1.58(−9)
	1.93(−16)
	8.11(−15)
	5.99(−13)



												


	N5-T20-CR1
	1.18(−10)
	1.88(−13)
	6.43(−11)
	8.31(−8)
	3.14(−9)
	5.86(−12)
	1.46(−10)
	4.12(−12)
	4.03(−9)
	6.30(−17)
	1.54(−9)



	N5-T20-CR10
	3.29(−11)
	5.47(−13)
	5.60(−11)
	1.78(−7)
	1.90(−9)
	1.48(−11)
	1.01(−10)
	7.78(−12)
	5.29(−9)
	1.52(−15)
	3.18(−10)



	N5-T20-CR50
	4.82(−9)
	3.96(−10)
	1.58(−9)
	1.07(−6)
	2.13(−6)
	3.03(−9)
	5.15(−9)
	3.71(−8)
	3.80(−9)
	1.01(−12)
	8.54(−10)



	N5-T20-CR100
	3.26(−9)
	5.71(−10)
	9.45(−10)
	6.67(−7)
	1.57(−6)
	4.10(−9)
	1.35(−9)
	4.90(−8)
	2.76(−10)
	1.08(−12)
	5.16(−10)



	N5-T20-CR500
	2.01(−11)
	1.57(−10)
	1.36(−10)
	1.88(−8)
	1.31(−7)
	2.12(−12)
	1.37(−13)
	1.64(−8)
	3.45(−12)
	3.66(−13)
	3.87(−12)



	N5-T20-CR1000
	1.99(−12)
	1.87(−11)
	7.24(−11)
	4.31(−10)
	1.95(−9)
	7.55(−15)
	5.14(−16)
	7.73(−10)
	2.02(−16)
	3.50(−15)
	1.27(−13)






Notes. Gas-phase fractional abundances (with respect to total hydrogen) reached at the end of the simulations (that is when the temperature reaches 400 K in the envelope of the sources). X(Y) means X × 10Y.





  
    Table C.1 

Mean confidence level (%) for ten COMs with respect to H2.



	Model
	N2
	N3
	N4(a)
	N5
	All sources





	T10–CR1
	18.8
	25.3
	35.2
	27.8
	26.8



	T10–CR10
	23.5
	34.6
	46.1
	27.9
	33.0



	T10–CR50
	24.0
	36.4
	48.2
	39.9
	37.1



	T10–CR100
	23.6
	31.6
	37.0
	36.4
	32.1



	T10–CR500
	19.1
	21.0
	34.5
	16.2
	22.7



	T10–CR1000
	18.1
	9.0
	12.3
	16.3
	13.9



	




	T15–CR1
	12.8
	28.5
	36.1
	38.6
	29.0



	T15–CR10
	14.4
	33.9
	36.3
	29.3
	28.5



	T15–CR50
	23.7
	39.5
	47.3
	42.9
	38.4



	T15–CR100
	22.3
	32.0
	39.4
	38.0
	32.9



	T15–CR500
	19.1
	20.2
	34.3
	14.9
	22.1



	T15–CR1000
	16.7
	7.4
	11.8
	14.0
	12.5



	




	T20–CR1
	2.1
	12.9
	28.4
	15.4
	14.7



	T20–CR10
	2.1
	2.2
	22.6
	15.4
	10.6



	T20–CR50
	14.5
	25.
	43.0
	37.8
	30.1



	T20–CR100
	14.5
	21.0
	47.8
	28.0
	27.8



	T20–CR500
	14.3
	16.9
	31.0
	16.7
	19.7



	T20–CR1000
	12.1
	5.9
	10.8
	10.4
	9.8



	T25–CR50
	6.7
	_
	_
	_
	_



	T28–CR50
	3.3
	_
	_
	_
	_






Notes. Mean confidence level calculated for 10 COMs (excluding CH3NCO) with respect to H2 for each model. Results are given in percentages. (a)Because NH2CHO is not detected toward N4 and we estimated only an upper limit to its molecular column density, a level of confidence of unity is attributed if the calculated ratio [NH2CHO]/[H2] is lower than the upper limit, otherwise it is treated normally.





  
    Table C.2 

Mean confidence level (%) for O-bearing species with respect to H2.



	Model
	N2
	N3
	N4(a)
	N5
	All sources





	T10–CR1
	29.9
	35.8
	26.4
	36.4
	32.1



	T10–CR10
	36.2
	43.4
	34.3
	33.3
	36.8



	T10–CR50
	31.8
	36.8
	32.0
	46.3
	36.7



	T10–CR100
	35.8
	36.4
	29.7
	44.9
	36.7



	T10–CR500
	30.1
	28.6
	41.1
	22.8
	30.7



	T10–CR1000
	29.4
	14.2
	18.1
	26.3
	22.0



	




	T15–CR1
	19.1
	40.0
	25.1
	51.8
	34.0



	T15–CR10
	21.7
	42.9
	25.7
	37.2
	31.9



	T15–CR50
	29.1
	36.8
	32.7
	47.5
	36.5



	T15–CR100
	33.0
	35.0
	31.1
	46.6
	36.4



	T15–CR500
	30.1
	27.6
	41.8
	22.2
	30.4



	T15–CR1000
	27.7
	12.0
	17.7
	22.7
	20.0



	




	T20–CR1
	2.1
	16.6
	30.7
	20.8
	17.6



	T20–CR10
	3.3
	2.1
	30.7
	24.4
	15.1



	T20–CR50
	22.8
	32.1
	31.6
	49.6
	34.0



	T20–CR100
	22.8
	26.6
	35.2
	35.6
	30.0



	T20–CR500
	23.8
	26.2
	40.9
	27.3
	29.6



	T20–CR1000
	20.1
	9.8
	17.2
	16.8
	16.0



	T25–CR50
	10.4
	_
	_
	_
	_



	T28–CR50
	5.3
	_
	_
	_
	_






Notes. Mean confidence level calculated for the abundance ratios of the O-bearing species CH3OH, CH3OCHO, CH3OCH3, CH3CHO, C2H5OH, and NH2CHO, with respect to H2 for each model. Results are given in percentages. (a)Because NH2CHO is not detected toward N4 and we estimated only an upper limit to its molecular column density, a level of confidence of unity is attributed if the calculated ratio [NH2CHO]/[H2] is lower than the upper limit, otherwise it is treated normally.





  
    Table C.3 

Mean confidence level (%) for cyanides with respect to H2.



	Model
	N2
	N3
	N4
	N5
	All sources





	T10–CR1
	0.2
	7.9
	34.8
	7.0
	12.5



	T10–CR10
	0.7
	25.0
	58.5
	11.6
	23.9



	T10–CR50
	6.7
	38.2
	74.8
	30.3
	37.5



	T10–CR100
	3.5
	14.9
	45.0
	24.4
	21.9



	T10–CR500
	2.3
	9.7
	32.3
	5.7
	12.5



	T10–CR1000
	0.6
	1.5
	4.7
	1.8
	2.1



	




	T15–CR1
	0.3
	9.4
	45.0
	6.7
	15.4



	T15–CR10
	0.3
	22.5
	39.9
	9.1
	18.0



	T15–CR50
	10.1
	41.6
	72.0
	38.2
	40.5



	T15–CR100
	3.9
	17.3
	51.7
	26.6
	24.9



	T15–CR500
	1.9
	9.2
	30.6
	4.1
	11.4



	T15–CR1000
	0.2
	0.6
	3.8
	1.4
	1.5



	




	T20–CR1
	0.01
	0.6
	4.0
	0.5
	1.3



	T20–CR10
	0.01
	0.6
	1.7
	0.1
	0.6



	T20–CR50
	1.3
	4.5
	61.7
	20.7
	22.1



	T20–CR100
	1.8
	3.4
	66.5
	18.1
	22.4



	T20–CR500
	0.1
	3.8
	21.6
	0.9
	6.6



	T20–CR1000
	0.02
	0.1
	1.6
	1.1
	0.7



	T25–CR50
	0.5
	_
	_
	_
	_



	T28–CR50
	1.4
	_
	_
	_
	_






Notes. Mean confidence level calculated for the abundance of the cyanides CH3CN, C2H5CN, and C2H3CN relative to H2 for each model. Results are given in percentages.





  
    
      Fig. F.1 

      
        [image: thumbnail]
      

      
Dust mass opacity spectra for a standard gas-to-dust mass ratio of 100. The dashed lines show the results of Ossenkopf & Henning (1994)’s simulations after 105 yr of dust coagulation with gas densities of 106 cm−3 and 108 cm−3 and for dust grains without ice mantle and with thin ice mantle. The blue solid line shows the κν (of gas) usedto compute H2 column densities in Bonfand et al. (2017). The black solid line shows the κν (of gas)used in this paper, computed with Eq. (4), and based on Ossenkopf & Henning (1994)’s model for grains without ice mantle and for gas densities of 106 cm−3 (magenta dashed line).


    

  
    
      Fig. F.4 

      
        [image: thumbnail]
      

      
Panel a: total hydrogen density as a function of time during the quasi-static contraction phase for Sgr B2(N2-N5) for a parcel of gas at a fixed radius, r = rstart (see Sect. 3.5.2 and Table E.4). Panel b: same as (a) but for the visual extinction.


    

  
    
      Fig. F.7 

      
        [image: thumbnail]
      

      
Panel a: gas densities along the trajectory of a parcel of gas gradually infalling through the envelopes of Sgr B2(N2-N5). The quasi-static contraction phase is characterized by the density increasing over time at a constant radius (Fig. F.4a). The subsequent free-fall collapse phase assumes a density distribution propotional to r−1.5. Panel b: visual extinction calculated as a function of the density along the trajectory of a parcel of gas gradually infalling through the envelope. The quasi-static contraction phase is characterized by the extinction increasing over time at a constant radius (Fig. F.4b). During the free-fall collapse phase the extinction increases with the density (Eq. (16)) until Av-max = 500 mag. Panel c: temperature evolution along the trajectory of a parcel of gas gradually infalling through the envelope (see also Fig. F.6). The evolution of the temperature during the quasi-static contraction phase is shown for a minimum temperature Tmin = 15 K (see Fig. 4).
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