
    
      Fig. 3 

      
        [image: thumbnail]
      

      
Identified lines of C3H6: the synthetic spectrum, in red, is plotted along with the offset position spectrum towards IRAS 16293B. The dashed lines correspond to optically thick lines. The straight dashed black line represents the detection limit at the intensity of 3σ. The upper-level energy of the transition is noted in the upper left corner of each panel. The torsional state “E” or “A” of each transition is noted in green on the spectra. The reference spectrum in blue takes the previous species reported in PILS into account (see Fig. 2 and references therein).


    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
Time evolution of abundances in the gas phase (solid lines) and on the grain surface (dotted) of several species during the collapse phase of the A1 run. The time axis is reversed to better visualise the abundances evolution. Both panels show the results of the same simulation but with a different selection of species, with their name annotated following the colour code of the curves.


    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
Evolution of the density, dust temperature, visual extinction and infall velocity across the envelope during the simulation. The time is indicated at several positions on the curves, with t = 0 yr set to the end of the collapse phase in the simulation.


    

  
    Table C.1 

Main spectroscopic parameters of the analysed species.



	Species
	Database
	TAG
	[image: equation]
	A
	B
	C
	References



				(D)
	(MHz)
	(MHz)
	(MHz)
	




	C2H3CHO
	CDMS
	56519
	3.116
	47353.71
	4659.49
	4242.70
	1, 2, 3, 4



	C3H6
	CDMS
	42516
	0.363
	46280.29
	9305.24
	8134.23
	5, 6, 7, 8, 9



	HCCCHO
	CDMS
	54510
	2.778
	68035.30
	4826.22
	4499.59
	10, 11, 12, 13



	n-C3H7OH
	CDMS
	60505
	1.415
	14330.37
	5119.28
	4324.23
	14, 15, 16, 17



	i-C3H7OH
	CDMS
	60518
	1.564
	8639.54
	8063.22
	4768.25
	18, 19, 20, 21



	C3O
	CDMS
	52501
	2.391
	0
	4810.89
	0
	22, 23, 24, 25



	cis-HC(O)CHO
	CDMS
	58513
	3.40
	26713.36
	6190.77
	5032.48
	26



	C3H8
	JPL
	44013
	0.085
	29207.47
	8445.97
	7459.00
	27, 28, 29, 30






References. (1) Daly et al. (2015); (2) Blom et al. (1984); (3) Winnewisser et al. (1975); (4) Cherniak & Costain (1966); (5) Craig et al. (2016); (6) Wlodarczak et al. (1994); (7) Pearson et al. (1994); (8) Hirota (1966); (9) Lide & Mann (1957); (10) McKellar et al. (2008); (11) Brown & Godfrey (1984); (12) Winnewisser (1973); (13) Costain & Morton (1959); (14) Kisiel et al. (2010); (15) Maeda et al. (2006a); (16) Kahn & Bruice (2005); (17) White (1975); (18) Maeda et al. (2006b); (19) Christen & Müller (2003); (20) Ulenikov et al. (1991); (21) Hirota (1979); (22) Bizzocchi et al. (2008); (23) Klebsch et al. (1985); (24) Tang et al. (1985); (25) Brown et al. (1983); (26) Hübner et al. (1997); (27) Drouin et al. (2006); (28) Bestmann et al. (1985b); (29) Bestmann et al. (1985a); (30) Lide (1960).





  
    Table D.1 

Species abundances, relative to CH3OH, at the end of the collapse phase for all the runs.



	Runs
	Species abundance (relative to CH3OH)



	
	




	/ Obs.
	CH3 CCH
	C3 H6
	C3 H8
	C3 O
	HCCCHO
	C2H3CHO
	C2H5CHO
	C3H7OH(a)





	PILS
	1.1 × 10−3
	4.2 × 10−3
	8.0 × 10−3
	2.0 × 10−6
	5.0 × 10−5
	3.4 × 10−5
	2.2 × 10−4
	6.0 × 10−4



	A1
	9.5 × 10−3
	2.8 × 10−3
	1.5 × 10−3
	1.4 × 10−5
	5.8 × 10−4
	2.7 × 10−4
	4.0 × 10−4
	1.5 × 10−3



	B1
	9.5 × 10−3
	2.8 × 10−3
	1.5 × 10−3
	1.5 × 10−5
	5.8 × 10−4
	2.7 × 10−4
	4.0 × 10−4
	1.6 × 10−3



	C1
	1.0 × 10−2
	7.6 × 10−3
	1.1 × 10−2
	2.1 × 10−7
	3.4 × 10−4
	3.1 × 10−4
	7.6 × 10−4
	2.3 × 10−3



	D1
	9.7 × 10−3
	2.9 × 10−3
	1.6 × 10−3
	1.5 × 10−5
	5.9 × 10−4
	1.6 × 10−4
	2.3 × 10−4
	1.6 × 10−3



	E1
	9.3 × 10−3
	3.0 × 10−3
	1.6 × 10−3
	2.2 × 10−5
	5.4 × 10−4
	2.6 × 10−4
	4.0 × 10−4
	1.5 × 10−3



	A2
	1.2 × 10−2
	9.0 × 10−3
	1.4 × 10−2
	1.8 × 10−5
	8.8 × 10−4
	1.8 × 10−3
	3.6 × 10−3
	1.5 × 10−2



	B2
	1.2 × 10−2
	9.0 × 10−3
	1.4 × 10−2
	1.9 × 10−5
	8.8 × 10−4
	1.8 × 10−3
	3.6 × 10−3
	1.5 × 10−2



	C2
	1.0 × 10−2
	8.7 × 10−3
	1.5 × 10−2
	2.1 × 10−7
	3.5 × 10−4
	3.1 × 10−4
	1.1 × 10−3
	1.6 × 10−2



	D2
	1.2 × 10−2
	9.3 × 10−3
	1.4 × 10−2
	1.8 × 10−5
	8.9 × 10−4
	1.6 × 10−3
	2.9 × 10−3
	1.5 × 10−2



	E2
	1.2 × 10−2
	8.7 × 10−3
	1.4 × 10−2
	2.7 × 10−5
	7.8 × 10−4
	1.6 × 10−3
	3.3 × 10−3
	1.4 × 10−2



	




		C2 H5 OH
	C2 H5 OCH3
	CH3 COCH3
	CH3 OCHO
	CH3OCH2OH
	HC(O)CHO
	CH2(OH)CHO
	(CH2OH)2



	




	PILS
	2.3 × 10−2
	1.8 × 10−3
	1.7 × 10−3
	2.6 × 10−2
	1.4 × 10−2
	5.0 × 105
	6.8 × 10−3
	2.0 × 10−3



	A1
	1.6 × 10−2
	1.6 × 10−3
	1.4 × 10−4
	5.8 × 10−2
	3.9 × 10−4
	9.5 × 10−3
	2.1 × 10−2
	1.8 × 10−4



	B1
	1.6 × 10−2
	1.6 × 10−3
	1.5 × 10−4
	4.6 × 10−2
	1.2 × 10−3
	7.0 × 10−3
	1.7 × 10−2
	7.7 × 10−4



	C1
	3.1 × 10−2
	3.2 × 10−3
	1.8 × 10−4
	2.1 × 10−2
	2.0 × 10−3
	2.1 × 10−3
	1.7 × 10−2
	2.1 × 10−3



	D1
	1.6 × 10−2
	1.6 × 10−3
	1.5 × 10−4
	5.9 × 10−2
	3.9 × 10−4
	9.7 × 10−3
	4.3 × 10−2
	1.8 × 10−4



	E1
	1.3 × 10−2
	1.9 × 10−3
	1.9 × 10−4
	4.8 × 10−2
	1.2 × 10−3
	6.8 × 10−3
	1.3 × 10−2
	6.4 × 10−4



	A2
	1.7 × 10−2
	1.6 × 10−3
	4.5 × 10−4
	5.7 × 10−2
	3.5 × 10−4
	9.2 × 10−3
	2.1 × 10−2
	1.6 × 10−4



	B2
	1.7 × 10−2
	1.6 × 10−3
	4.6 × 10−4
	4.4 × 10−2
	1.2 × 10−3
	6.7 × 10−3
	1.7 × 10−2
	7.8 × 10−4



	C2
	3.2 × 10−2
	3.3 × 10−3
	2.1 × 10−4
	2.0 × 10−2
	1.9 × 10−3
	2.0 × 10−3
	1.7 × 10−2
	2.0 × 10−3



	D2
	1.7 × 10−2
	1.7 × 10−3
	4.6 × 10−4
	5.9 × 10−2
	3.3 × 10−4
	9.4 × 10−3
	4.3 × 10−2
	1.5 × 10−4



	E2
	1.5 × 10−2
	1.9 × 10−3
	4.6 × 10−4
	4.7 × 10−2
	1.2 × 10−3
	6.6 × 10−3
	1.3 × 10−2
	6.4 × 10−4






Notes. (a) C3H7OH abundance for the PILS observations is the sum of the abundance of all the isomers.





  
    
      Fig. D.3 

      
        [image: thumbnail]
      

      
Evolution of the abundances of three-carbon species during the prestellar and the collapse phase of the simulation run B1. Thetime axis is reversed to better visualise the abundance evolution. Each color corresponds to a single species, with its abundance in the gas phase and on grain surfaces shown in solid and dotted lines, respectively.


    

  
    
      Fig. D.4 

      
        [image: thumbnail]
      

      
Evolution of the abundances of three-carbon species during the prestellar and the collapse phase of the simulation run B2. Thetime axis is reversed to better visualise the abundance evolution. Each color corresponds to a single species, with its abundance in the gas phase and on grain surfaces shown in solid and dotted lines, respectively.


    

  
    
      Fig. D.5 

      
        [image: thumbnail]
      

      
Evolution of the abundances of three-carbon species during the prestellar and the collapse phase of the simulation run C1. Thetime axis is reversed to better visualise the abundance evolution. Each color corresponds to a single species, with its abundance in the gas phase and on grain surfaces shown in solid and dotted lines, respectively.


    

  
    
      Fig. D.6 

      
        [image: thumbnail]
      

      
Evolution of the abundances of three-carbon species during the prestellar and the collapse phase of the simulation run C2. Thetime axis is reversed to better visualise the abundance evolution. Each color corresponds to a single species, with its abundance in the gas phase and on grain surfaces shown in solid and dotted lines, respectively.


    

  
    
      Fig. D.7 

      
        [image: thumbnail]
      

      
Evolution of the abundances of three-carbon species during the prestellar and the collapse phase of the simulation run D1. Thetime axis is reversed to better visualise the abundance evolution. Each color corresponds to a single species, with its abundance in the gas phase and on grain surfaces shown in solid and dotted lines, respectively.


    

  
    
      Fig. D.8 

      
        [image: thumbnail]
      

      
Evolution of the abundances of three-carbon species during the prestellar and the collapse phase of the simulation run D2. Thetime axis is reversed to better visualise the abundance evolution. Each color corresponds to a single species, with its abundance in the gas phase and on grain surfaces shown in solid and dotted lines, respectively.


    

  
    
      Fig. D.9 

      
        [image: thumbnail]
      

      
Evolution of the abundances of three-carbon species during the prestellar and the collapse phase of the simulation run E1. Thetime axis is reversed to better visualise the abundance evolution. Each color corresponds to a single species, with its abundance in the gas phase and on grain surfaces shown in solid and dotted lines, respectively.


    

  
    Table F.1 

Line list of the observed C3H6 transitions above 3σ.



	Transition
	Fitted
	ν
	gu
	Eu
	Aul



	J(Ka,  Kc)–[image: equation]
		(GHz)
		(K)
	(s−1)





	13(2,12)–12(2,11) E
		225.1013
	108
	83
	1.517 × 10−5



	13(2,12)–12(2,11) A
		225.1024
	108
	83
	1.517 × 10−5



	13(1,12)–12(1,11) E
		231.2205
	108
	80
	1.672 × 10−5



	13(1,12)–12(1,11) A
		231.2233
	108
	80
	1.672 × 10−5



	13(2,11)–12(2,10) E
		232.5859
	108
	85
	1.676 × 10−5



	13(2,11)–12(2,10) A
		232.5869
	108
	85
	1.676 × 10−5



	14(0,14)–13(0,13) E
	Y
	235.2697
	116
	86
	1.772 × 10−5



	14(0,14)–13(0,13) A
	Y
	235.2714
	116
	86
	1.772 × 10−5



	19(1,18)–18(1,17) E
	Y
	331.5709
	156
	164
	4.986 × 10−5



	19(1,18)–18(1,17) A
	Y
	331.5751
	156
	164
	4.986 × 10−5



	20(1,20)–19(1,19) E
		331.7410
	164
	170
	5.023 × 10−5



	20(1,20)–19(1,19) A
		331.7421
	164
	170
	5.024 × 10−5



	19(8,11)–18(8,10) E
		331.8207
	156
	274
	4.148 × 10−5



	19(8,12)–18(8,11) A
		331.8207
	156
	274
	4.148 × 10−5



	19(8,11)–18(8,10) A
		331.8207
	156
	274
	4.148 × 10−5



	19(7,13)–18(7,12) A
		331.9592
	156
	248
	4.363 × 10−5



	19(7,12)–18(7,11) A
		331.9592
	156
	248
	4.363 × 10−5



	19(3,17)–18(3,16) E
	Y
	332.1087
	156
	176
	4.926 × 10−5



	19(3,17)–18(3,16) A
	Y
	332.1091
	156
	176
	4.926 × 10−5



	19(6,14)–18(6,13) A
		332.1877
	156
	224
	4.554 × 10−5



	19(6,13)–18(6,12) A
		332.1890
	156
	224
	4.554 × 10−5



	20(0,20)–19(0,19) E
		332.1893
	164
	170
	5.045 × 10−5



	20(0,20)–19(0,19) A
		332.1909
	164
	170
	5.045 × 10−5



	19(6,14)–18(6,13) E
		332.1909
	156
	224
	4.548 × 10−5



	19(6,13)–18(6,12) E
		332.1909
	156
	224
	4.548 × 10−5



	19(5,15)–18(5,14) A
		332.5731
	156
	204
	4.724 × 10−5



	19(5,15)–18(5,14) E
		332.5773
	156
	204
	4.674 × 10−5



	19(5,14)–18(5,13) A
		332.6150
	156
	204
	4.726 × 10−5



	19(5,14)–18(5,13) E
		332.6154
	156
	204
	4.676 × 10−5



	19(4,16)–18(4,15) A
		333.0380
	156
	188
	4.871 × 10−5



	19(4,16)–18(4,15) E
		333.0396
	156
	188
	4.870 × 10−5



	19(4,15)–18(4,14) A
		333.7945
	156
	188
	4.904 × 10−5



	19(4,15)–18(4,14) E
		333.7959
	156
	188
	4.904 × 10−5



	19(3,16)–18(3,15) A
		338.1148
	156
	177
	5.202 × 10−5



	19(3,16)–18(3,15) E
		338.1152
	156
	177
	5.202 × 10−5



	19(2,17)–18(2,16) E
	Y
	340.8266
	156
	170
	5.403 × 10−5



	19(2,17)–18(2,16) A
	Y
	340.8293
	156
	170
	5.403 × 10−5



	20(2,19)–19(2,18) E
		343.0971
	164
	181
	5.512 × 10−5



	20(2,19)–19(2,18) A
		343.0990
	164
	181
	5.512 × 10−5



	20(1,19)–19(1,18) E
	Y
	347.7734
	164
	180
	5.760 × 10−5



	20(1,19)–19(1,18) A
	Y
	347.7777
	164
	180
	5.760 × 10−5



	21(1,21)–20(1,20) E
		348.0323
	172
	187
	5.809 × 10−5



	21(1,21)–20(1,20) A
		348.0335
	172
	187
	5.809 × 10−5



	21(0,21)–20(0,20) E
	Y
	348.3802
	172
	187
	5.827 × 10−5



	21(0,21)–20(0,20) A
		348.3815
	172
	187
	5.827 × 10−5



	20(10,11)–19(10,10) E
	Y
	349.1524
	164
	356
	4.411 × 10−5



	20(10,11)–19(10,10) A
	Y
	349.1526
	164
	356
	4.412 × 10−5



	20(10,10)–19(10, 9) A
	Y
	349.1526
	164
	356
	4.412 × 10−5



	20(8,13)–19(8,12) A
		349.3206
	164
	291
	4.948 × 10−5



	20(8,12)–19(8,11) A
		349.3206
	164
	291
	4.948 × 10−5



	20(8,12)–19(8,11) E
		349.3206
	164
	291
	4.948 × 10−5



	20(3,18)–19(3,17) E
		349.4123
	164
	192
	5.757 × 10−5



	20(3,18)–19(3,17) A
		349.4129
	164
	192
	5.757 × 10−5



	20(7,14)–19(7,13) A
	Y
	349.4842
	164
	264
	5.176 × 10−5



	20(7,13)–19(7,12) A
	Y
	349.4843
	164
	264
	5.176 × 10−5



	20(6,15)–19(6,14) A
		349.7525
	164
	241
	5.379 × 10−5



	20(6,14)–19(6,13) A
		349.7549
	164
	241
	5.379 × 10−5



	20(6,15)–19(6,14) E
		349.7561
	164
	241
	5.358 × 10−5



	20(6,14)–19(6,13) E
		349.7568
	164
	241
	5.358 × 10−5



	20(5,16)–19(5,15) A
		350.1976
	164
	221
	5.563 × 10−5



	20(5,16)–19(5,15) E
		350.2011
	164
	221
	5.542 × 10−5



	20(5,15)–19(5,14) A
	Y
	350.2639
	164
	221
	5.567 × 10−5



	20(5,15)–19(5,14) E
	Y
	350.2653
	164
	221
	5.545 × 10−5



	20(4,17)–19(4,16) A
		350.6713
	164
	205
	5.720 × 10−5



	20(4,17)–19(4,16) E
		350.6728
	164
	205
	5.720 × 10−5



	20(4,16)–19(4,15) A
	Y
	351.7358
	164
	205
	5.772 × 10−5



	20(4,16)–19(4,15) E
	Y
	351.7372
	164
	205
	5.772 × 10−5



	20(3,17)–19(3,16) A
	Y
	356.6568
	164
	194
	6.130 × 10−5



	20(3,17)–19(3,16) E
	Y
	356.6571
	164
	194
	6.130 × 10−5



	20(2,18)–19(2,17) E
		358.4284
	164
	187
	6.296 × 10−5



	20(2,18)–19(2,17) A
		358.4315
	164
	187
	6.298 × 10−5



	21(2,20)–20(2,19) E
		359.7217
	172
	199
	6.365 × 10−5



	21(2,20)–20(2,19) A
		359.7237
	172
	199
	6.365 × 10−5






  OEBPS/aa38113-20-eq5.png
s-HCO + s-CoHy — s-CoH3CHO
—5 s-C,Hy +5-CO

(6)
(7)





OEBPS/aa38113-20-eq6.png
s-HCO + s-C,Hs — s-CoHsCHO
— s-CyHg + s-CO.

(8)
(9)





OEBPS/aa38113-20-eq1.png





OEBPS/aa38113-20-fig14_small.jpg








OEBPS/aa38113-20-fig5_small.jpg





OEBPS/aa38113-20-eq9.png





OEBPS/aa38113-20-eq10.png





OEBPS/aa38113-20-eq12.png





OEBPS/aa38113-20-fig13_small.jpg





OEBPS/aa38113-20-fig8_small.jpg





OEBPS/aa38113-20-fig1.jpg
C,H3CHO 356.000 GHz C,H3CHO 357.425 GHz
3 - 31
5219 521
i) 4
b= b=l
(=} (=}
5 ! ¢
A1 A 1
[
0 ® -
: : . . o : :
0 -1 -2 -3 0 -1 -2
Asc. offset (") Asc. offset (")
CsHe 331.575 GHz C3Hg 331.741 GHz
3 31

Dec. offset (")
Dec. offset (")
©

0 -1 -2 3 0 -1 2
Asc. offset (") Asc. offset (")






OEBPS/aa38113-20-fig2.jpg
Intensity (mJy beam™1)

100

50

100

50

100

50

0

143K 1001 15! 100 1001]2p3 K 1001 262 K
50 50 50 uv/\ 50
0 r—. 0 0 “M\_NV 0 M’\ﬂ%
225.187 225.192 225.197 233.753 233.758 233.763 235.937 235.942 235.947 240.475 240.480 240.485 240.517 240.522 240.527
182K 100 m; 100{ 334 100 {B21 K 100{ 324 1
50 50 50 50
L o Pl o 0 ﬂﬂmqﬂwﬁ 0
250.624 250.629 250.634 329.750 329.755 329.760 330.546 330.550 330.555 334.771 334.776 334.781 335.087 335.092 335.097
321 1001 342 K 1001 369 K 1001 384 K 100 3K
w]L 50 50 50 50
by LIk B win o i ﬂ% n]l_aas,gﬁwwm ol ¥
L

336468 336.473 336.478

343543 343.548 343.553

355.995 356.000 356.005
Frequency (GHz)

357.420 357.425 357.430

359.624 359.629 359.634





OEBPS/aa38113-20-fig3.jpg
100 100 {n86 K A wo{[leax A | 100{163K 100{170 K
E E Ellla
50 50 50 50 j\ﬂ 50
0 0 0 S s §
232581 232586 232,591 235265 235270 235275 331566 331571 331576 331570 331575 331580 331736 331741 331746
5 1001175 K 1001176 1001 180 K 1001 186 K 1001 355 K|
2 E E Al E A EA E
2 50 A 50 50 50 50 A
E A
E 01 H— 07 0% - 0 mbm i 0
i | [
E 332104 332100 332114 3405822 340827 340.832 347,773 347.778 347.783 318376 348.381 348386 319.148 349.153 349.158
10011264 K 1001221 K E 1001 221 K 1001 205 K 2001 193 E
A
50 A 50{ A 50 AE 50 1 100 I
0 0 )Fl‘ Y 0 ﬁvﬂi- 0 01
3401481 349486 349.491 350.196 350201 350.206 350,260 350265 350270 351731 351736 351741 356.652 356.657 356.662

Frequency (GHz)





OEBPS/aa38113-20-fig4.jpg
Intensity (mJy beam™?)

100

50

100

50

0

100

50

_ﬁﬁ_

100 {786 K A woflfisx g 4 | w0f163K 100{170 K
b A
50 50 50 ‘& ﬂ\ 50 E
01 0 b o o
2321581 232586 232.501 235265 235270 235275 3315566 331571 331,576 3315570 331575 331,580 331736 331741 331.746
175K 1001176 1001 180 K 1001 186 K 1001 355 Kl
E Al e A EA
A 50 E 50 50 50
I | 0 I[: 0 0 (o, 0
| i
3321104 3321109 332114 3405822 340,827 340,832 347.773 347.778 347.783 3481376 348.381 348.386 49 148 3491153 349.158
264 K 1007 221 K E 1009 221 K 1001 205K 1001 193 E
A 501 A 50 AE 50 A B 50
b Ay . . jmi%% |

349.481 349.486 349.491

350.196 350.201 350.206

350.260 350.265 350.270
Frequency (GHz)

351.731 351.736 351.741

356.652 356.657 356.662





OEBPS/aa38113-20-fig6.jpg
100 100 100 100
CH;CCH CsHg Cs3Hg CH;COCH;

1071 107! 107! 107!

S RUUREE

1072

MBRIRRLICE

N/ Newon

10°° 10 1073 107°
1076 1076 107 107
froamddsan SRcaAEdBCAN fmoamdafan TmoAaEdR0AR
10° 100 10° 10°
€50 (x10%) HCCCHO C2H3CHO CaHsCHO
107! 107 107 107

SRRt 1
07,7 77/ ATEAAIAR R TETRATRL by Y PR

107 107
1075 1075 107 1075
107 107 107 107
SRoAmdAcan IR0AEIBCAR I@o0Am<dRA0AR Sm0AmSR0AN
100 100 100 100
CH;0CHO HC(0)CHO CH(OH)CHO (CH,0H),

10-4 1074 1074 10-‘+ + )’( +
105 1075 10- 10-
10-° 10-¢ 10-° 10-°
P R ] P T ] T ) P T )
SEcAm<IBOAA SRcBAm<B0BR SE0AmImEAR SRCAMIROAR
100 10° 10° 100
CH30CH;0H C;HsOH C3H;0H CHsOCH3

107 1071

s “W+++++w++
S AT by

HAHHH

1074 1074 1074 1074
105 10-3 1075 1075
10°° 106 107° 107°

Al
B1
c1
D1
E1
A2
B2
c2
D2
E2
Al
B1
c1
D1
E1
A2
B2
c2
D2
E2
Al
B1
c1
D1
E1
A2
B2
c2
D2
E2
Al
B1
c1
D1
E1
A2
B2
c2
D2

E2





OEBPS/aa38113-20-fig8.jpg
Abundance relative to Hy

Abundance relative to Hy

1070

107

1010
101

10-12

107
1070
1077

107

Temperature (K)

10 30 100 200
i gas phase Prestellar | Collapse phase CH,CCH
phase [

ice surface + mantle P15}

"/ CaH,CHO
: C;0

Cs
106 6x10° 4x10° 10° 10* 10° 10% 10!
Remaining time (yr) Remaining time (yr)
Temperature (K)
10 30 100 200
Prestellar | Collapse phase
— gas phase
b phase CH,0CHO

ice surface + mantle

C.H;0CH;

(CH20H),

10° 6x10° Ix10°

Remaining time (yr)

10°
Remaining time (yr)

107 1ot





OEBPS/aa38113-20-fig10_small.jpg
=






OEBPS/aa38113-20-fig12_small.jpg





OEBPS/aa38113-20-fig4_small.jpg





OEBPS/aa38113-20-fig3_small.jpg





OEBPS/aa38113-20-fig12.jpg
Temperature (K)
10 30 100 200
T

100} —— gas phase Prestellar | Collapse phase - CH,CCH
~ phase |

ice surface + mantle

Abundance relative to Hy

10710

10711

10-12 C:H;CHO  C3H,0H 3

105 05 107 10° 10 10t
Remaining time (yr) Remaining time (yr)
Temperature (K)
10 30 100 200
s Prestellar | Collapse phase

105 —
. gas phase phase C:HsOH
= ice surface + mantle
2
°
Z 107 (0. 000,
5
Rt
8
5 107
g
é 10710

1071 I | CH;OCH;0H,

105 107 0 07 107

Remaining time (yr) Remaining time (yr)





OEBPS/aa38113-20-fig14.jpg
Abundance relative to Hy

Abundance relative to Hy

2

2

107

2

1010
10-11

10-12

2

2

107

2

2

10-10

1o-1t

Temperature (K)
10 30 100

200

Prestellar
phase

Collapse phase

—— gas phase
- ice surface + mantle

CH4CCH

C,H,CHO

0

C.H;CHO :
CH,OH [

Cs

108 6x10° 4x10° 10° 107 10° 10
Remaining time (yr) Remaining time (yr)
Temperature (K)
10 30 100 200
gas phase Prestellar | Collapse phase

hase
- ice surface + mantle P

CHyCHO

10° 6x10° X100 10°
Remaining time (yr) Remaining time (yr)

1ot





OEBPS/aa38113-20-fig13.jpg
Abundance relative to Hy

Abundance relative to Hy

10710

1071

101

30

Temperature (K)

200

— gas phase
ice surface + mantle

..Prestellar.

CH,0H

10°
Remaining time (yr)

10

30

10°
Remaining time (yr)

‘Temperature (K)

100

10"

Prestellar
phase

— gas phase
- ice surface + mantle

Collapse phase

‘ CH,0CH;

CHyOCHHOH

] 10°

Remaining time (yr)

10°

107

10°
Remaining time (yr)

107





OEBPS/aa38113-20-fig16.jpg
Abundance relative to Hy

Abundance relative to Hy

2

2

107

2

1010
10-11

10-12

2

2

107

2

2

10-10

1o-1t

10

30

Temperature (K)

100

e Prestellar

- ice surface + mantle

Collapse phase

T0° Gx10° Ix10° 00 107 10° 107 100
Remaining time (yr) Remaining time (yr)
Temperature (K)
10 30 100 200
Prestellar | Collapse phase
gas phase CHLOCHO.
- ice surface + mantle phase CH.OMCHO
/."}."/ HC(O)CHO __ C:H;OCH,
/ Y
C.H;0H/ / (CH:0H),,
CH;OCHj
10° 6x10° 4%10° 10!

Remaining time (yr)

Remaining time (yr)






OEBPS/aa38113-20-eq8.png





OEBPS/aa38113-20-fig11_small.jpg





OEBPS/aa38113-20-fig15_small.jpg





OEBPS/aa38113-20-fig17.jpg
107

2

1078
1070
1010

1071

Abundance relative to Hy

10712

2

6

2

2

10-¢

107

Abundance relative to Hy
3

1o-11

10

30

‘Temperature (K)
100

200

— gas phase I vPl’f’zjs;:lla‘r
ice surface + mantle wuwbn i

HCCCHO

H;CHO
C0
Cs
108 6x10° 4x10° 10° 10% 10° 107 10
Remaining time (yr) Remaining time (yr)
‘Temperature (K)
10 30 100 200
gas phase Prestellar | Collapse phase
phase

ice surface + mantle

108 6x10° ax10° 10° 100 10° 107 107

Remaining time (yr)

Remaining time (yr)





OEBPS/aa38113-20-eq7.png





OEBPS/aa38113-20-fig6_small.jpg





