
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Accuracy of the CH3OH ice photodissociation fit for models 1–7. Higher bars indicate the best models. When no bars are shown, the MLE values are lower than the y-axis threshold. The hatched and solid bars indicate the models assuming the reactive desorption mechanism by Minissale et al. (2016) and Garrod et al. (2007), respectively.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Formation curves of selected daughter species (CH2OH, CO, CO2, CH4, HCO, and H2CO) due to CH3OH photolysis over fluence with respect to the initial methanol ice column density at four temperatures. The symbols are the experimental measurements, and the solid lines are the results of ProDiMo simulations of the best photodissociation models (see Fig. 4).

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Methanol ice recombination rate as a function of temperature and fluence. Blue pentagons, purple stars, the gold diamond, and the red cross indicate the rates at temperatures of 20, 30, 50 and 70 K, respectively. Panels a, b, and c show the recombination reactions R5–R7, respectively.

      

    

  
    
      Table 6 

      Elements and abundances adopted in the molecular cloud models.

      
        


	Elements
	Initial species
	Abundances





	H
	H+
	12.00



	He
	He
	10.98



	C
	C+
	8.14



	N
	N
	7.90



	O
	O
	8.48



	Ne
	Ne
	7.95



	Na
	Na+
	3.36



	Mg
	Mg+
	4.03



	Ar
	Ar
	6.08



	Fe
	Fe+
	3.24



	S
	S+
	5.27



	Si
	Si+
	4.24





      

      
Notes. The abundances are calculated as 12 + log ϵ, where ϵ is the mass fraction of each element.




    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Methanol gas-phase abundance difference in logarithmic scale between the models with and without CH3OH ice photolysis at different physical conditions and T = 20 K. The line colours indicate the strength of the UV radiation field.

      

    

  
    
      Table D.2 

      List of binding energies.

      
        


	Species
	Eb (K)
	Reference





	H
	600
	Cazaux & Tielens (2002)



	H2
	430
	Garrod & Herbst (2006)



	He
	100
	Tielens & Hagen (1982)



	C
	10000
	Wakelam et al. (2017)



	CH
	925
	Garrod & Herbst (2006)



	CH2
	1050
	Garrod & Herbst (2006)



	CH3
	1175
	Garrod & Herbst (2006)



	CH4
	1090
	Herrero et al. (2010)



	O
	1600
	Wakelam et al. (2017)



	OH
	4600
	Minissale et al. (2016)



	H2O
	4800
	Brown & Bolina (2007)



	C2
	1600
	Garrod & Herbst (2006)



	C2H
	2137
	Garrod & Herbst (2006)



	C2H2
	2587
	Collings et al. (2004)



	C2H3
	3037
	Garrod & Herbst (2006)



	C2H4
	3487
	Garrod & Herbst (2006)



	CO
	1300
	Minissale et al. (2016)



	C2H5
	3937
	Garrod & Herbst (2006)



	HCO
	1600
	Garrod & Herbst (2006)



	HOC
	3650
	Garrod & Herbst (2006)



	C2H6
	2300
	Öberg et al. (2009a)



	CHOH
	4634
	Garrod & Herbst (2006)



	H2CO
	4500
	Wakelam et al. (2017)



	HOCH
	1910
	Hasegawa & Herbst (1993)



	CH2OH
	4400
	Wakelam et al. (2017)



	CH3O
	4400
	Wakelam et al. (2017)



	CH3OH
	5000
	Wakelam et al. (2017)



	O2
	1000
	Garrod & Herbst (2006)



	O2H
	3650
	Garrod & Herbst (2006)



	H2O2
	5700
	Garrod & Herbst (2006)



	C3
	2400
	Garrod & Herbst (2006)



	C3H
	2937
	Garrod & Herbst (2006)



	C3H2
	3387
	Garrod & Herbst (2006)



	H2CCC
	2110
	Hasegawa & Herbst (1993)



	C3H3
	3837
	Garrod & Herbst (2006)



	C2O
	1950
	Garrod & Herbst (2006)



	C3H4
	4287
	Garrod & Herbst (2006)



	CH3CCH
	2470
	Hasegawa & Herbst (1993)



	C3H5
	4737
	Garrod & Herbst (2006)



	HC2O
	2400
	Garrod & Herbst (2006)



	C3H6
	5187
	Garrod & Herbst (2006)



	CH2CO
	2200
	Garrod & Herbst (2006)



	C3H7
	5637
	Garrod & Herbst (2006)



	C3H8
	6087
	Garrod & Herbst (2006)



	CH3CHO
	3800
	Öberg et al. (2009a)



	CO2
	2990
	Edridge (2010)



	C2H5OH
	5200
	Öberg et al. (2009a)



	CH3OCH3
	3300
	Öberg et al. (2009a)



	HCOOH
	5000
	Öberg et al. (2009a)



	C4
	3200
	Garrod & Herbst (2006)



	O3
	1800
	Garrod & Herbst (2006)



	C4H
	3737
	Garrod & Herbst (2006)



	C4H2
	4187
	Garrod & Herbst (2006)



	C4H3
	4637
	Garrod & Herbst (2006)



	C3O
	2750
	Garrod & Herbst (2006)



	C4H4
	5087
	Garrod & Herbst (2006)



	C4H5
	5537
	Garrod & Herbst (2006)



	HC3O
	3200
	Garrod & Herbst (2006)



	C4H6
	5987
	Garrod & Herbst (2006)



	H2C3O
	3650
	Garrod & Herbst (2006)



	CH3OCH3
	3300
	Öberg et al. (2009a)



	C5
	4000
	Garrod & Herbst (2006)



	HCOOCH3
	4000
	Öberg et al. (2009a)



	C5H
	4537
	Garrod & Herbst (2006)



	C5H2
	4987
	Garrod & Herbst (2006)



	C5H3
	5437
	Garrod & Herbst (2006)



	CH3C4H
	5887
	Garrod & Herbst (2006)



	C6
	4800
	Garrod & Herbst (2006)



	C6H
	5337
	Garrod & Herbst (2006)



	C6H2
	5787
	Garrod & Herbst (2006)



	C6H3
	6237
	Garrod & Herbst (2006)



	C6H4
	6687
	Garrod & Herbst (2006)



	C6H6
	7587
	Garrod & Herbst (2006)



	C7
	5600
	Garrod & Herbst (2006)



	C7H
	6137
	Garrod & Herbst (2006)



	C7H2
	6587
	Garrod & Herbst (2006)



	C7H3
	7037
	Garrod & Herbst (2006)



	C7H4
	7487
	Garrod & Herbst (2006)



	CH3C6H
	7487
	Garrod & Herbst (2006)



	C8
	6400
	Garrod & Herbst (2006)



	C8H
	6937
	Garrod & Herbst (2006)



	C8H2
	7387
	Garrod & Herbst (2006)



	C8H3
	7837
	Garrod & Herbst (2006)



	C8H4
	8287
	Garrod & Herbst (2006)



	C9
	7200
	Garrod & Herbst (2006)



	C9H
	7737
	Garrod & Herbst (2006)



	C9H2
	8187
	Garrod & Herbst (2006)



	C9H3
	8637
	Garrod & Herbst (2006)



	C9H4
	9087
	Garrod & Herbst (2006)



	C10
	8000
	Garrod & Herbst (2006)





      

    

  
    
      Fig. E.1 
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        Grid of methanol ice photodissociation models at 20 K assuming different photodissociation cross sections and BRs. The model 3 in Table 2 is adopted in these plots.

      

    

  
    
      Fig. E.2 
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        Same as Figure E.1, but adopting model 4.

      

    

  
    
      Fig. E.3 
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        Same as Figure E.1, but adopting model 5.

      

    

  
    
      Fig. E.4 
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        Same as Figure E.1, but adopting model 6.

      

    

  
    
      Fig. E.5 
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        Same as Figure E.1, but adopting model 7.

      

    

  
    
      Fig. E.6 
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        Grid of methanol ice photodissociation models at 30 K assuming different photodissociation cross sections and BRs. Model 3 in Table 2 is adopted in these plots.

      

    

  
    
      Fig. E.13 
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        Same as Figure E.11, but adopting model 3.

      

    

  
    
      Fig. E.14 
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        Same as Figure E.11, but adopting model 4.

      

    

  
    
      Fig. E.17 
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        Same as Figure E.11, but adopting model 7.

      

    

  
    
      Fig. E.20 
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        Same as Figure E.11, but adopting model 3.

      

    

  
    
      Fig. E.23 
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        Same as Figure E.11, but adopting model 6.

      

    

  
    
      Fig. F.2 
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        Same as Figure F.1, but for Τ = 50 Κ.
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