
    Table 1 

VIRTIS-M observational details.



	#
	File name
	Scube
	tstart (UTC)
	Δt (s)
	texp (s)
	dS/C (km)
	R (m pix−1)
	[image: equation] (°)
	[image: equation] (°)





		VIRTIS-M-IR



	




	1
	I1_00388760487.CAL
	256 264 432
	13:02:43
	2778
	3
	128
	32
	140.0
	132.9



	2
	I1_00388763546.CAL
	256 264 432
	13:53:41
	2778
	3
	130
	32
	115.4
	108.3



	3
	I1_00388766847.CAL
	256 264 432
	14:48:43
	2778
	3
	131
	33
	88.7
	81.7



	4
	I1_00388770446.CAL
	256 264 432
	15:48:41
	2778
	3
	132
	33
	59.7
	52.8



	5
	I1_00388776027.CAL
	256 258 432
	17:21:43
	5415
	3
	134
	34
	9.3
	355.9



	6
	I1_00388781546.CAL
	256 258 432
	18:53:41
	5415
	3
	136
	34
	324.8
	311.6



	7
	I1_00388787067.CAL
	256 220 432
	20:25:43
	4635
	3
	139
	35
	280.2
	268.4



	8
	I1_00388794147.CAL
	256 133 432
	22:23:43
	1398
	3
	141
	35
	228.6
	222.9



	9
	I1_00388795646.CAL
	256 133 432
	22:48:41
	1398
	3
	142
	35
	216.6
	–



	




		VIRTIS-M-VIS



	




	10
	V1_00388760489.CAL
	256 264 432
	13:02:45
	2778
	5
	128
	32
	140.0
	132.9



	11
	V1_00388763549.CAL
	256 264 432
	13:53:45
	2778
	5
	130
	32
	115.4
	108.3



	12
	V1_00388766849.CAL
	256 264 432
	14:48:45
	2778
	5
	131
	33
	88.7
	81.7



	13
	V1_00388770449.CAL
	256 264 432
	15:48:45
	2778
	5
	132
	33
	59.7
	52.8



	14
	V1_00388776036.CAL
	256 258 432
	17:21:52
	5415
	5
	134
	34
	9.3
	355.9



	15
	V1_00388781556.CAL
	256 258 432
	18:53:52
	5415
	5
	136
	34
	324.8
	311.6



	16
	V1_00388787076.CAL
	256 220 432
	20:25:52
	4635
	5
	139
	35
	280.2
	268.4



	17
	V1_00388794149.CAL
	256 133 432
	22:23:45
	1398
	5
	141
	35
	228.6
	222.9



	18
	V1_00388795649.CAL
	256 133 432
	22:48:45
	1398
	5
	142
	35
	216.6
	–



	





Notes. Column 1: assigned number for each image cube; Col. 2: observation file names; Col. 3: image cube dimension in number of samples (256 fixed pixel number), number of scan lines and spectral bands (432 for each channel); Col. 4: start time of each image cube [UTC]; Col. 5: total duration for each image cube; Col. 6: exposure time for each line; Col. 7: S/C distance from the comet center; Col. 8: pixel dimension at the distance of each observation; Col. 9: subsolar longitude of each observation at the time of the middle of the
±45°
sector (see Fig. 1 and Sect. 2.3); Col. 10: subsolar longitude of each observation at the time of the middle of the annulus (see Fig. 1 and Sect. 2.3).





  
    Table 2 

OSIRIS observational details.



	#
	File name
	tstart (UTC)
	texp (s)
	dS/C (km)
	R (m pix−1)
	ϕ (°)





	a
	WAC_2015-04-27T09.24.16.464Z_ID30_1397549300_F18.IMG
	09:25:32
	7.8
	125
	12.4
	249.7



	b
	WAC_2015-04-27T10.24.16.524Z_ID30_1397549400_F18.IMG
	10:25:32
	7.8
	126
	12.6
	220.7



	c
	WAC_2015-04-27T11.25.18.671Z_ID30_1397549500_F18.IMG
	11:26:34
	7.8
	127
	12.7
	191.3



	d
	WAC_2015-04-27T13.04.01.065Z_ID30_1397549200_F18.IMG
	13:05:16
	7.8
	129
	12.9
	143.6



	e
	WAC_2015-04-27T13.59.00.784Z_ID30_1397549300_F18.IMG
	14:00:16
	7.8
	130
	13.0
	117.1



	f
	WAC_2015-04-27T14.59.00.701Z_ID30_1397549400_F18.IMG
	15:00:16
	7.8
	132
	13.1
	88.1



	g
	WAC_2015-04-27T15.59.00.505Z_ID30_1397549500_F18.IMG
	16:00:16
	7.8
	133
	13.2
	59.2



	h
	WAC_2015-04-27T16.28.59.503Z_ID30_1397549400_F18.IMG
	16:30:15
	7.8
	134
	13.3
	44.7



	i
	WAC_2015-04-27T17.29.57.713Z_ID30_1397549100_F18.IMG
	17:31:13
	7.8
	135
	13.4
	15.3



	j
	WAC_2015-04-27T18.17.57.683Z_ID30_1397549200_F18.IMG
	18:19:13
	7.8
	136
	13.5
	352.1



	k
	WAC_2015-04-27T19.17.57.677Z_ID30_1397549300_F18.IMG
	19:19:13
	7.8
	137
	13.7
	323.2



	l
	WAC_2015-04-27T20.17.57.647Z_ID30_1397549400_F18.IMG
	20:19:13
	7.8
	139
	13.8
	294.2



	m
	WAC_2015-04-27T20.42.57.691Z_ID30_1397549300_F18.IMG
	20:44:13
	7.8
	139
	13.9
	282.2



	n
	WAC_2015-04-27T22.33.00.788Z_ID30_1397549400_F18.IMG
	22:34:16
	7.8
	142
	14.1
	229.1



	





Notes.
Column 1: assigned letter for each image; Col. 2: observation file names; Col. 3: start time of each image cube [UTC]; Col. 4: exposure time; Col. 5: S/C distance from the comet center; Col. 6: pixel dimension at the distance of each observation; Col. 7: subsolar longitude of each observation.





  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
Radiance spectrum for a VIRTIS-M cube in the VIS channel (V1_00388760489) (top panel) and in the IR channel (I1_00388760487) (bottom panel). The dust continuum, in the range 200–3000 nm, is due to sunlight scattered by the dust particles in the coma. The IR spectrum shows the gas fluorescence emission of water vapor and CO2 at 2700 and 4200 nm, respectively.


    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
OSIRIS and VIRTIS-M images. For each dataset, the images were scaled to the same brightness level and are displayed in the standard Rosetta orientation, with the Sun up. First column: OSIRIS WAC images in the VIS610 filter. On the left-hand side, the subsolar longitude (in degrees) and start time of each image (in UTC) are listed. Second column: VIRTIS-M image at 612 nm. Third and fourth columns: band intensity maps of H2O and CO2, respectively. For better visualization, a VIRTIS-M image at 4200 nm was inserted into the nucleus area in the images at 612 nm, 2700 nm, and 4200 nm. On the right-hand side, the subsolar longitude (in degrees) and start time of each image (in UTC) are listed. Each image is labeled with the assigned number listed in Col. 1 of Tables 1
and 2.


    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
Average dust flux and corresponding Afρ
(top panel), H2O (central panel), and CO2
(bottom panel) column densities and corresponding production rates as functions of subsolar longitude in an annulus at 3.1 km from the center of the comet.


    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
Top panel: comparison between the water production rate as output of the thermophysical model and the rate measured in VIRTIS-M-IR spectra. Bottom panel: illuminated nucleus cross-section at the time of each OSIRIS observation.


    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
Insolation maps for the time of each OSIRIS observation. Inset: total dust brightness and gas production rates, measured inthe full 3.1 km annulus, as functions of subsolar longitude. The green box encloses the insolation maps that correspond to the subsolar longitudes where an excess of measured water production was found, relative to a simple model. The red box frames the insolation maps that correspond to the subsolar longitudes where a minimum of dust and a maximum of water production were measured.


    

  
    
      Table A.1 

      Dust and gas measured in VIRTIS-M and OSIRIS data.

      
        


	#
	[image: equation]
	[image: equation]
	Afρ (m)
	[image: equation] (%)
	[image: equation] (%)
	[image: equation] (%)
	ϕ (°)





	H2O
	10−5 W m−2sr−1
	10−5 W m−2sr−1
		


	




	1
	(10.0 ± 0.2)
	(4.0 ± 0.2)
	–
	56
	78
	22
	132.9



	2
	(11.1 ± 0.2)
	(4.1 ± 0.2)
	–
	60
	83
	17
	108.3



	3
	(12.4 ± 0.2)
	(5.4 ± 0.2)
	–
	50
	77
	23
	81.7



	4
	(10.6 ± 0.2)
	(5.1 ± 0.2)
	–
	48
	73
	27
	52.8



	5
	(10.5 ± 0.2)
	(4.9 ± 0.2)
	–
	48
	78
	22
	355.9



	6
	(11.4 ± 0.2)
	(4.8 ± 0.2)
	–
	51
	77
	27
	311.6



	7
	(11.1 ± 0.2)
	(4.9 ± 0.2)
	–
	52
	78
	22
	268.4



	8
	(11.0 ± 0.2)
	–
	–
	–
	–
	–
	222.9



	9
	–
	–
	–
	–
	–
	–
	216.6



	




	CO2
	10−6 W m−2sr−1
	10−6 W m−2sr−1
					


	




	1
	(4.8 ± 2.0)
	(6.7 ± 2.0)
	–
	19
	49
	51
	132.9



	2
	(4.7 ± 2.0)
	(6.6 ± 2.0)
	–
	19
	47
	53
	108.3



	3
	(4.8 ± 2.0)
	(7.4 ± 2.0)
	–
	16
	52
	48
	81.7



	4
	(5.3 ± 2.0)
	(7.1 ± 2.0)
	–
	20
	54
	46
	52.8



	5
	(10.6 ± 2.0)
	(8.7 ± 2.0)
	–
	38
	66
	34
	355.9



	6
	(12.9 ± 2.0)
	(8.9 ± 2.0)
	–
	38
	52
	48
	311.6



	7
	(10.5 ± 2.0)
	(9.1 ± 2.0)
	–
	33
	58
	42
	268.4



	8
	(5.2 ± 2.0)
	–
	–
	–
	–
	–
	222.9



	9
	–
	–
	–
	–
	–
	–
	216.6



	




	Dust
	(10−6 SI)
	(10−6 SI)
							


	




	1
	13.00 ± 0.35
	–
	–
	–
	–
	–
	132.9



	2
	13.18 ± 0.27
	–
	–
	–
	–
	–
	108.3



	3
	15.10 ± 0.20
	–
	–
	–
	–
	–
	81.7



	4
	16.21 ± 0.26
	–
	–
	–
	–
	–
	52.8



	5
	20.49 ± 0.33
	–
	–
	–
	–
	–
	355.9



	6
	18.14 ± 0.20
	–
	–
	–
	–
	–
	311.6



	7
	16.87 ± 0.37
	–
	–
	–
	–
	–
	268.4



	8
	16.17 ± 0.32
	–
	–
	–
	–
	–
	222.9



	9
	16.34 ± 0.45
	–
	–
	–
	–
	–
	216.6



	




	a
	16.38 ± 0.04
	8.98 ± 0.02
	1.28
	46
	70
	30
	249.7



	b
	15.66 ± 0.04
	8.36 ± 0.02
	1.19
	47
	68
	32
	220.7



	c
	15.52 ± 0.04
	8.39 ± 0.02
	1.19
	46
	70
	30
	191.3



	d
	13.46 ± 0.04
	7.58 ± 0.02
	1.08
	44
	67
	33
	143.6



	e
	13.39 ± 0.04
	7.30 ± 0.02
	1.04
	46
	68
	32
	117.1



	f
	15.78 ± 0.05
	7.50 ± 0.02
	1.07
	53
	73
	27
	88.1



	g
	16.51 ± 0.05
	7.60 ± 0.02
	1.08
	54
	76
	24
	59.2



	h
	16.78 ± 0.05
	7.84 ± 0.02
	1.12
	53
	77
	23
	44.7



	i
	18.92 ± 0.05
	9.22 ± 0.02
	1.31
	51
	75
	25
	15.3



	j
	18.95 ± 0.05
	9.57 ± 0.02
	1.36
	49
	74
	26
	352.1



	k
	18.04 ± 0.05
	8.91 ± 0.02
	1.27
	51
	77
	23
	323.2



	l
	18.22 ± 0.05
	8.75 ± 0.02
	1.25
	52
	75
	25
	294.2



	m
	17.33 ± 0.05
	8.62 ± 0.02
	1.23
	50
	75
	25
	282.2



	n
	15.22 ± 0.05
	7.97 ± 0.02
	1.13
	48
	70
	30
	229.1



	



      

      

Notes. Column 1: assigned number and letter for each image; Col. 2: average flux in the
± 45°
mask (in W m−2
sr−1 nm−1
for the dust); Col. 3: H2O and CO2: average emitted band intensity calculated inside the annulus. Dust: average flux in the full annulus (in W m−2 sr−1 nm−1 nm); Col. 4: Afρ; Cols. 5, 6, and 7: fraction of flux in the
± 45°,
± 90°
(subsolar) and
± 90°
(antisolar) masks, respectively, compared to the full annulus (in percent); Col. 8: subsolar longitude (in degrees).




    

  
    Table A.2 

Gas column densities and production rates.



	#
	vout (m s−1)
	g0 (W molec−1)
	[image: equation] (W m−2 sr−1)
	[image: equation] (molec m−2)
	Q (molec s−1)
	Q (kg s−1)
	ϕ (°)





	H2O



	




	1
	580
	2.745 × 10−23
	(3.96 ± 0.20) × 10−5
	(5.65 ± 0.29) × 1019
	(4.06 ± 0.21) × 1026
	12.16 ± 0.61
	132.9



	2
	580
	2.745 × 10−23
	(4.14 ± 0.20) × 10−5
	(5.90 ± 0.29) × 1019
	(4.24 ± 0.21) × 1026
	12.70 ± 0.61
	108.4



	3
	580
	2.745 × 10−23
	(5.36 ± 0.20) × 10−5
	(7.63 ± 0.29) × 1019
	(5.49 ± 0.20) × 1026
	16.41 ± 0.61
	81.7



	4
	580
	2.745 × 10−23
	(5.07 ± 0.20) × 10−5
	(7.22 ± 0.29) × 1019
	(5.19 ± 0.20) × 1026
	15.53 ± 0.61
	52.8



	5
	580
	2.745 × 10−23
	(4.88 ± 0.20) × 10−5
	(6.95 ± 0.29) × 1019
	(5.00 ± 0.20) × 1026
	14.95 ± 0.61
	355.9



	6
	580
	2.745 × 10−23
	(4.77 ± 0.20) × 10−5
	(6.78 ± 0.29) × 1019
	(4.88 ± 0.20) × 1026
	14.60 ± 0.61
	311.6



	7
	580
	2.745 × 10−23
	(4.91 ± 0.20) × 10−5
	(6.99 ± 0.29) × 1019
	(5.03 ± 0.20) × 1026
	15.03 ± 0.61
	268.4



	




	CO2



	




	1
	380
	1.25 × 10−22
	(6.7 ± 2.0) × 10−6
	(2.11 ± 0.63) × 1018
	(0.99 ± 0.30) × 1025
	0.73 ± 0.22
	132.9



	2
	380
	1.25 × 10−22
	(6.6 ± 2.0) × 10−6
	(2.08 ± 0.63) × 1018
	(0.98 ± 0.30) × 1025
	0.72 ± 0.22
	108.3



	3
	380
	1.25 × 10−22
	(7.4 ± 2.0) × 10−6
	(2.33 ± 0.63) × 1018
	(1.10 ± 0.29) × 1025
	0.80 ± 0.22
	81.7



	4
	380
	1.25 × 10−22
	(7.1 ± 2.0) × 10−6
	(2.23 ± 0.63) × 1018
	(1.05 ± 0.29) × 1025
	0.77 ± 0.22
	52.8



	5
	380
	1.25 × 10−22
	(8.7 ± 2.0) × 10−6
	(2.71 ± 0.63) × 1018
	(1.28 ± 0.29) × 1025
	0.93 ± 0.22
	355.9



	6
	380
	1.25 × 10−22
	(8.9 ± 2.0) × 10−6
	(2.78 ± 0.63) × 1018
	(1.31 ± 0.29) × 1025
	0.96 ± 0.22
	311.6



	7
	380
	1.25 × 10−22
	(9.1 ± 2.0) × 10−6
	(2.84 ± 0.63) × 1018
	(1.34 ± 0.29) × 1025
	0.98 ± 0.22
	268.4



	





Notes. Column 1: assigned number for each image; Col. 2: gas outflow speed (Fink et al. 2016); Col. 3:
g factor for the H2O and CO2 bands at 1 au; Col. 4: average emitted band intensity calculated inside the annulus; Col. 5: average column density calculated inside the annulus; Cols. 6 and 7: H2O and CO2 production rate in molec. s−1
and kg s−1, respectively;Col. 8: subsolar longitude.
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