
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
Pairs of a- and b-type transitions of syn-glycolamide with Ka = 4, 5 at J″ = 37 (left panel) that coalesce into a quadruply degenerate line at J″ = 41 (right panel) during the mmW experiment while going up in frequency (b-type transitions colored in green and a-type transitions in red, respectively). The broadening is higher than that of conventional room-temperature experiments due to the effect of the temperature of the cell. The x axis is labeled in MHz.



    

  
    Table 6. 

Rotational temperatures derived from population diagrams toward Sgr B2(N2).




	Molecule
	States (a)
	Tfit(b)



	
	
	(K)





	CH3CHO
	v = 0, vt = 1, vt = 2
	166 (17)



	CH2(OH)CHO
	v = 0, v1 = 1, v2 = 1
	163.8 (6.1)






Notes.

(a) Vibrational states that were taken into account to fit the population diagram.


(b) The standard deviation of the fit is given in parentheses. As explained in Sect. 3 of Belloche et al. (2016), this uncertainty is purely statistical and should be viewed with caution. It may be underestimated.





  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
(a), (b) Examples of spectra obtained with Effelsberg between 4 and 8 GHz toward Sgr B2(N) resulting from averaging both polarizations. In each panel, the vertical dashed line marks a velocity of 64 km s−1. The red curve shows the baseline fitted with a 5th-order polynomial function. The boxes at the bottom show the windows avoided to perform the baseline fit. The average continuum level used to compute the synthetic spectrum is indicated in the top left corner. (c), (d) Synthetic spectra (orange) used to derive the upper limit to the column density of glycolamide, overlaid on observed spectra after baseline subtraction (black). The rms noise level is indicated in the top left corner. The horizontal dotted lines show the 4σ and −4σ levels. The components of each hyperfine multiplet are labeled and marked with vertical dotted lines. The velocity axis shown at the top was computed relative to the strongest component of each hyperfine multiplet.



    

  
    Table A.3. 

Spectral noise levels and continuum levels for glycolamide transitions with Elow <  10 K observed with Effelsberg toward Sgr B2(N).




	Frequency
	Transition

	El/k(a)
	Aul(b)
	gu(c)
	rms (d)
	Tcont(e)



	(MHz)
	Ju
	[image: equation]
	[image: equation]
	Fu
	
	Jl
	[image: equation]
	[image: equation]
	Fl
	(K)
	(10−8 s−1)
	
	(mK)
	(K)





	4538.854
	7
	1
	7
	8
	–
	6
	2
	4
	7
	8.694
	0.012
	17
	13.4
	55.7



	




	5043.746
	6
	1
	6
	5
	–
	5
	2
	3
	4
	6.548
	0.024
	11
	13.2
	51.0



	5044.140
	6
	1
	6
	7
	–
	5
	2
	3
	6
	6.548
	0.024
	15
	
	



	5046.409
	6
	1
	6
	6
	–
	5
	2
	3
	5
	6.548
	0.024
	13
	
	



	




	5108.735
	3
	3
	1
	4
	–
	4
	2
	2
	5
	4.779
	0.026
	9
	11.3
	50.8



	




	5550.175
	6
	2
	5
	5
	–
	5
	3
	2
	4
	8.092
	0.062
	11
	6.0
	46.5



	5550.320
	6
	2
	5
	7
	–
	5
	3
	2
	6
	8.092
	0.064
	15
	
	



	5551.151
	6
	2
	5
	6
	–
	5
	3
	2
	5
	8.092
	0.062
	13
	
	



	




	6404.012
	3
	1
	2
	3
	–
	3
	1
	3
	3
	2.196
	0.220
	7
	8.8
	44.2



	6405.972
	3
	1
	2
	4
	–
	3
	1
	3
	4
	2.195
	0.246
	9
	
	



	6406.658
	3
	1
	2
	2
	–
	3
	1
	3
	2
	2.195
	0.233
	5
	
	



	




	6861.504
	3
	3
	0
	3
	–
	4
	2
	3
	4
	4.695
	0.060
	7
	8.3
	38.3



	6862.721
	3
	3
	0
	4
	–
	4
	2
	3
	5
	4.695
	0.060
	9
	
	



	6863.118
	3
	3
	0
	2
	–
	4
	2
	3
	3
	4.695
	0.064
	5
	
	



	




	7001.013
	6
	2
	4
	6
	–
	6
	2
	5
	6
	8.358
	0.315
	13
	7.4
	36.0



	7002.061
	6
	2
	4
	7
	–
	6
	2
	5
	7
	8.358
	0.324
	15
	
	



	7002.238
	6
	2
	4
	5
	–
	6
	2
	5
	5
	8.358
	0.321
	11
	
	



	




	7012.199
	1
	0
	1
	0
	–
	0
	0
	0
	1
	0.000
	1.370
	1
	6.8
	36.3



	7013.121
	1
	0
	1
	2
	–
	0
	0
	0
	1
	0.000
	1.371
	5
	
	



	7013.736
	1
	0
	1
	1
	–
	0
	0
	0
	1
	0.000
	1.371
	3
	
	



	




	7480.660
	1
	1
	0
	1
	–
	1
	0
	1
	1
	0.337
	0.548
	3
	9.8
	37.9



	7481.275
	1
	1
	0
	1
	–
	1
	0
	1
	2
	0.337
	0.914
	3
	
	



	7481.853
	1
	1
	0
	2
	–
	1
	0
	1
	1
	0.337
	0.548
	5
	
	



	7482.198
	1
	1
	0
	1
	–
	1
	0
	1
	0
	0.337
	0.731
	3
	
	



	7482.468
	1
	1
	0
	2
	–
	1
	0
	1
	2
	0.337
	1.646
	5
	
	



	7483.643
	1
	1
	0
	0
	–
	1
	0
	1
	1
	0.337
	2.195
	1
	
	



	




	7489.391
	2
	0
	2
	1
	–
	1
	1
	1
	1
	0.644
	0.227
	3
	9.6
	37.6



	7490.412
	2
	0
	2
	3
	–
	1
	1
	1
	2
	0.644
	0.545
	7
	
	



	7490.632
	2
	0
	2
	2
	–
	1
	1
	1
	1
	0.644
	0.409
	5
	
	



	7490.836
	2
	0
	2
	1
	–
	1
	1
	1
	0
	0.644
	0.303
	3
	
	



	7491.210
	2
	0
	2
	2
	–
	1
	1
	1
	2
	0.644
	0.136
	5
	
	



	




	12199.244
	4
	1
	3
	4
	–
	3
	2
	2
	3
	3.353
	1.102
	9
	20.4
	24.5



	12199.244
	4
	1
	3
	4
	–
	3
	2
	2
	4
	3.353
	0.074
	9
	
	



	12199.522
	4
	1
	3
	5
	–
	3
	2
	2
	4
	3.353
	1.175
	11
	
	



	12199.593
	4
	1
	3
	3
	–
	3
	2
	2
	3
	3.353
	0.094
	7
	
	



	12199.593
	4
	1
	3
	3
	–
	3
	2
	2
	2
	3.353
	1.079
	7
	
	



	




	12786.796
	4
	4
	1
	4
	–
	5
	3
	2
	5
	8.092
	0.252
	9
	8.1
	23.6



	12787.652
	4
	4
	1
	5
	–
	5
	3
	2
	6
	8.092
	0.254
	11
	
	



	12787.880
	4
	4
	1
	3
	–
	5
	3
	2
	4
	8.092
	0.263
	7
	
	



	




	12795.512
	6
	2
	4
	6
	–
	5
	3
	3
	5
	8.080
	0.940
	13
	9.8
	23.3



	12795.816
	6
	2
	4
	7
	–
	5
	3
	3
	6
	8.080
	0.967
	15
	
	



	12795.865
	6
	2
	4
	5
	–
	5
	3
	3
	4
	8.080
	0.935
	11
	
	



	




	12955.894
	2
	1
	2
	1
	–
	1
	1
	1
	1
	0.644
	3.241
	3
	10.9
	22.3



	12956.471
	2
	1
	2
	1
	–
	1
	1
	1
	2
	0.644
	0.216
	3
	
	



	12957.182
	2
	1
	2
	3
	–
	1
	1
	1
	2
	0.644
	7.779
	7
	
	



	12957.338
	2
	1
	2
	1
	–
	1
	1
	1
	0
	0.644
	4.321
	3
	
	



	12957.882
	2
	1
	2
	2
	–
	1
	1
	1
	1
	0.644
	5.834
	5
	
	



	12958.460
	2
	1
	2
	2
	–
	1
	1
	1
	2
	0.644
	1.945
	5
	
	



	




	13030.677
	4
	4
	0
	4
	–
	5
	3
	3
	5
	8.080
	0.266
	9
	12.2
	23.3



	13031.620
	4
	4
	0
	5
	–
	5
	3
	3
	6
	8.080
	0.268
	11
	
	



	13031.866
	4
	4
	0
	3
	–
	5
	3
	3
	4
	8.080
	0.278
	7
	
	



	




	13425.365
	1
	1
	1
	0
	–
	0
	0
	0
	1
	0.000
	8.450
	1
	10.7
	21.7



	13426.232
	1
	1
	1
	2
	–
	0
	0
	0
	1
	0.000
	8.453
	5
	
	



	13426.810
	1
	1
	1
	1
	–
	0
	0
	0
	1
	0.000
	8.452
	3
	
	



	




	13681.452
	4
	1
	3
	4
	–
	4
	0
	4
	4
	3.282
	8.173
	9
	8.3
	20.0



	13681.730
	4
	1
	3
	5
	–
	4
	0
	4
	4
	3.282
	0.363
	11
	
	



	13681.801
	4
	1
	3
	3
	–
	4
	0
	4
	4
	3.282
	0.566
	7
	
	



	13682.749
	4
	1
	3
	4
	–
	4
	0
	4
	5
	3.282
	0.443
	9
	
	



	13683.027
	4
	1
	3
	5
	–
	4
	0
	4
	5
	3.282
	8.697
	11
	
	



	13683.083
	4
	1
	3
	4
	–
	4
	0
	4
	3
	3.282
	0.440
	9
	
	



	13683.432
	4
	1
	3
	3
	–
	4
	0
	4
	3
	3.282
	8.493
	7
	
	



	




	13902.465
	2
	0
	2
	1
	–
	1
	0
	1
	1
	0.337
	5.315
	3
	10.1
	19.0



	13903.080
	2
	0
	2
	1
	–
	1
	0
	1
	2
	0.337
	0.354
	3
	
	



	13903.523
	2
	0
	2
	3
	–
	1
	0
	1
	2
	0.337
	12.760
	7
	
	



	13903.706
	2
	0
	2
	2
	–
	1
	0
	1
	1
	0.337
	9.569
	5
	
	



	13904.002
	2
	0
	2
	1
	–
	1
	0
	1
	0
	0.337
	7.088
	3
	
	



	13904.321
	2
	0
	2
	2
	–
	1
	0
	1
	2
	0.337
	3.190
	5
	
	



	




	15090.186
	3
	0
	3
	2
	–
	2
	1
	2
	2
	1.266
	1.107
	5
	30.5
	18.5



	15091.579
	3
	0
	3
	3
	–
	2
	1
	2
	2
	1.266
	6.322
	7
	
	



	15091.825
	3
	0
	3
	4
	–
	2
	1
	2
	3
	1.266
	7.112
	9
	
	



	15092.174
	3
	0
	3
	2
	–
	2
	1
	2
	1
	1.266
	5.974
	5
	
	



	15092.857
	3
	0
	3
	3
	–
	2
	1
	2
	3
	1.266
	0.790
	7
	
	



	




	15093.987
	2
	1
	1
	1
	–
	1
	1
	0
	0
	0.696
	6.834
	3
	30.5
	18.5



	15094.813
	2
	1
	1
	2
	–
	1
	1
	0
	2
	0.696
	3.075
	5
	
	



	15095.432
	2
	1
	1
	3
	–
	1
	1
	0
	2
	0.696
	12.301
	7
	
	



	15095.777
	2
	1
	1
	1
	–
	1
	1
	0
	2
	0.696
	0.342
	3
	
	



	15096.006
	2
	1
	1
	2
	–
	1
	1
	0
	1
	0.696
	9.225
	5
	
	



	15096.969
	2
	1
	1
	1
	–
	1
	1
	0
	1
	0.696
	5.126
	3
	
	



	




	15791.081
	5
	1
	4
	5
	–
	5
	1
	5
	5
	4.961
	1.550
	11
	12.6
	14.9



	15793.038
	5
	1
	4
	6
	–
	5
	1
	5
	6
	4.961
	1.614
	13
	
	



	15793.436
	5
	1
	4
	4
	–
	5
	1
	5
	4
	4.961
	1.593
	9
	
	






Notes.

(a) Energy of lower level in temperature units.


(b) Einstein coefficient for spontaneous emission.


(c) Degeneracy of upper energy level.


(d) Noise level measured in baseline-removed spectrum at 38.1 kHz resolution.


(e) Average continuum level measured around the transition or hyperfine multiplet.





  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
Transitions of CH3CHO, v = 0 covered by our ALMA survey. The best-fit LTE synthetic spectrum of CH3CHO, v = 0 is displayed in red and overlaid on the observed spectrum of Sgr B2(N2) shown in black. The green synthetic spectrum contains the contributions from all molecules identified in our survey so far, including from the species shown in red. The central frequency and width are indicated in MHz below each panel. The y-axis is labeled in brightness temperature units (K). The dotted line indicates the 3σ noise level.



    

  
    
      Fig. B.3. 

      
        [image: thumbnail]
      

      
Same as Fig. B.1, but for CH3CHO, vt = 2.



    

  
    
      Fig. B.4. 

      
        [image: thumbnail]
      

      
Same as Fig. B.1, but for 13CH3CHO, v = 0.



    

  
    
      Fig. B.5. 

      
        [image: thumbnail]
      

      
Same as Fig. B.1, but for 13CH3CHO, vt = 1.



    

  
    
      Fig. B.6. 
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Same as Fig. B.1, but for CH3 13CHO, v = 0.



    

  
    
      Fig. B.7. 
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Same as Fig. B.1, but for CH3 13CHO, vt = 1.



    

  
    
      Fig. B.8. 
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Same as Fig. B.1, but for CH2(OH)CHO, v = 0.



    

  
    
      Fig. B.8. 
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continued.



    

  
    
      Fig. B.10. 

      
        [image: thumbnail]
      

      
Same as Fig. B.1, but for CH2(OH)CHO, v2 = 1.



    

  
    
      Fig. C.2. 

      
        [image: thumbnail]
      

      
Same as Fig. C.1, but for CH2(OH)CHO.
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