
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Completeness function in luminosity of the H II regions detected by HIIPHOT for galaxies belonging to the different substructures of the cluster located at 15.8 (cluster B, C; magenta), 16.5 (cluster A, LVC; blue), 23 (W′ cloud; green), and 32 Mpc (W and M clouds; red), respectively. The vertical dashed line shows the limit in Hα luminosity adopted to define a complete sample where statistical properties are derived. The black arrows show how the position of a limiting Hα luminosity L(Hα) = 1037 erg s−1 should be shifted for a dust attenuation of A(Hα) = 1 mag or a [N II] contamination of [N II]/Hα = 0.5 (for reference, the measured values for NGC 4321 used for this test are A(Hα) = 0.85 mag and [N II]/Hα = 0.48).

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Relationship between the flux of individual H II regions of NGC 4321 extracted from the VESTIGE images and from the MUSE/PHANGS datacubes (see Fig. 4 for details).

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Composite luminosity function of the H II regions detected by HIIPHOT on the selected galaxies. The Hα luminosities of individual H II regions have been corrected for dust attenuation and [N II] contamination as described in Sect. 3.2. The solid and dotted lines indicate the best-fit and 1σ confidence regions for the Schechter luminosity function parametrisation. The vertical dashed line shows the completeness of the survey. The small panel in the top right corner indicates the 1σ probability distribution of the fitted Schechter function parameters.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Relation between the faint end slope α of the luminosity function and the characteristic luminosity of individual galaxies with more than 20 H II regions brighter than L(Hα)≥1037 erg s−1. Different colours are used for galaxies belonging to different cluster substructures: cyan for cluster A and LVC, 16.5 Mpc; magenta for cluster B, 15.8 Mpc; green for W′ cloud, 23 Mpc; and red for W and M clouds, 32 Mpc. The Hα luminosities of individual H II regions are corrected for dust attenuation and [N II] contamination as described in Sect. 3.2.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Distribution of the observed (black dots) and corrected for seeing effects (blue dots) equivalent diameters for H II regions with L(Hα)≥1037 erg s−1. The dashed vertical line shows the equivalent diameter corresponding to the mean seeing of the survey at the distance of the cluster (16.5 Mpc).

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Normalised distributions of the equivalent diameters corrected for seeing effects measured within (magenta) and outside (cyan) the i-band effective radius of the selected galaxies for H II regions with L(Hα)≥1037 erg s−1. The dashed vertical line shows the equivalent diameter corresponding to the mean seeing of the survey at the distance of the cluster (16.5 Mpc).

      

    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
        Distribution of the equivalent diameters corrected for seeing effects equivalent diameters for H II regions with L(Hα)≥1037 erg s−1. The different colours are for galaxies belonging to different cluster substructures: cyan for cluster A and LVC, 16.5 Mpc; magenta for cluster B, 15.8 Mpc; green for W′ cloud, 23 Mpc; and red for W and M clouds, 32 Mpc. The dashed vertical lines show the equivalent diameter corresponding to the mean seeing of the survey at the distance of the different cluster substructures.

      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Distribution of the electron density derived using equivalent diameters corrected for seeing effects for H II regions with L(Hα)≥1037 erg s−1 and a diameter correction factor ≤50%.

      

    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
        Normalised distributions of the electron density derived using equivalent diameters corrected for seeing effects for H II regions with L(Hα)≥1037 erg s−1 for H II regions located inside (magenta) and outside (cyan) the i-band effective radius. The two distributions are normalised to the total number of regions located within and outside the effective radius. The number of H II regions with densities ne ≥ 7.5 cm−3 for the two samples are most one per bin but are plotted at different positions because of the different normalisation.

      

    

  
    
      Fig. 16. 

      
        [image: thumbnail]
      

      
        Distribution of the electron density derived using equivalent diameters corrected for seeing effects for H II regions with L(Hα)≥1037 erg s−1 and a diameter correction factor ≤50%. Different colours are for galaxies belonging to the different Virgo cluster substructures (cyan for cluster A and LVC, 16.5 Mpc; magenta for cluster B, 15.8 Mpc; green for W′ cloud, 23 Mpc; red for W and M clouds, 32 Mpc).

      

    

  
    
      Table B.1. 

      Galaxies analysed in this work

      
        


	Name
	NGC/IC
	RA(J2000)
	DEC(J2000)
	E(B − V)
	2aB25.5
	Reff, i
	PA(i)
	b/a
	log Mstar
	SM
	dist
	A(Hα)
	[N II]/Hα
	HI − def
	NH IIL(Hα)≥37



	
	
	h m s
	o ’ "
	
	arcmin
	arcsec
	deg
	
	M⊙
	
	Mpc
	mag
	
	
	





	VCC22
	-
	12:10:24.39
	+13:10:14.2
	0.0372
	0.18
	4.69
	72
	0.69
	8.56
	M
	32
	0.00
	0.11
	0.32
	6



	VCC24
	-
	12:10:35.68
	+11:45:38.9
	0.0280
	0.78
	4.35
	140
	0.63
	8.38
	A
	16.5
	0.58
	0.17
	0.04
	16



	VCC26
	-
	12:10:40.89
	+14:38:46.5
	0.0381
	0.54
	5.44
	52
	0.71
	7.80
	M
	32
	0.00
	0.05
	0.23
	7



	VCC58
	IC769
	12:12:32.33
	+12:07:25.7
	0.0319
	3.16
	25.68
	22
	0.51
	9.92
	M
	32
	0.30
	0.89
	0.21
	237



	VCC66
	NGC4178
	12:12:46.33
	+10:51:54.9
	0.0279
	6.61
	49.52
	30
	0.26
	9.76
	A
	16.5
	0.60
	0.24
	0.10
	719



	VCC81
	NGC4186
	12:13:26.32
	+14:46:19.3
	0.0344
	1.82
	19.32
	78
	0.71
	9.07
	M
	32
	0.07
	0.20
	0.28
	100



	VCC89
	NGC4189
	12:13:47.23
	+13:25:29.5
	0.0329
	2.82
	30.83
	98
	0.51
	10.38
	M
	32
	1.02
	0.51
	0.16
	654



	VCC92
	NGC4192
	12:13:48.22
	+14:54:01.5
	0.0351
	12.02
	49.94
	154
	0.49
	10.67
	A
	16.5
	1.53
	0.71
	0.20
	1899



	VCC113
	-
	12:14:32.98
	+12:06:11.1
	0.0286
	0.54
	9.24
	160
	0.56
	8.13
	M
	32
	1.21
	0.13
	-0.10
	16



	VCC130
	-
	12:15:04.00
	+09:45:13.1
	0.0159
	0.45
	4.33
	152
	0.51
	7.65
	A
	16.5
	0.00
	0.09
	0.29
	6



	VCC131
	IC3061
	12:15:04.44
	+14:01:44.1
	0.0373
	3.24
	10.74
	122
	0.28
	9.70
	M
	32
	0.97
	0.43
	0.20
	195



	VCC145
	NGC4206
	12:15:16.77
	+13:01:26.5
	0.0315
	6.31
	23.18
	180
	0.37
	9.65
	A
	16.5
	0.97
	0.40
	0.27
	318



	VCC169
	-
	12:15:55.76
	+09:39:04.1
	0.0185
	1.07
	24.41
	100
	0.60
	7.29
	A
	16.5
	0.00
	0.03
	0.13
	6



	VCC207
	-
	12:16:47.81
	+08:02:57.0
	0.0233
	0.25
	1.94
	121
	0.56
	7.05
	B
	15.8
	0.06
	0.05
	0.03
	8



	VCC307
	NGC4254
	12:18:49.57
	+14:24:59.6
	0.0387
	7.59
	46.33
	8
	0.81
	10.52
	A
	16.5
	1.09
	0.43
	0.06
	2966



	VCC334
	-
	12:19:14.21
	+13:52:56.2
	0.0460
	0.40
	5.64
	18
	0.70
	8.21
	LVC
	16.5
	0.45
	0.12
	0.07
	12



	VCC340
	-
	12:19:22.13
	+05:54:38.1
	0.0189
	0.89
	6.44
	175
	0.54
	9.23
	W
	32
	0.16
	0.12
	0.36
	23



	VCC357
	-
	12:19:35.14
	+06:27:11.2
	0.0192
	0.18
	4.82
	74
	0.61
	7.93
	W
	32
	0.00
	0.26
	0.34
	1



	VCC410
	-
	12:20:21.89
	+12:11:15.4
	0.0326
	0.21
	2.94
	139
	0.67
	7.31
	A
	16.5
	0.00
	0.05
	0.23
	12



	VCC448
	-
	12:21:00.18
	+12:43:34.1
	0.0457
	0.27
	4.88
	175
	0.81
	7.64
	A
	16.5
	0.00
	0.04
	-0.02
	1



	VCC465
	NGC4294
	12:21:17.83
	+11:30:37.7
	0.0339
	4.90
	22.73
	155
	0.35
	9.47
	A
	16.5
	0.50
	0.20
	0.30
	304



	VCC491
	NGC4299
	12:21:40.80
	+11:30:10.2
	0.0325
	2.34
	24.40
	140
	0.89
	9.20
	A
	16.5
	0.25
	0.17
	0.21
	229



	VCC566
	-
	12:22:37.79
	+08:17:48.2
	0.0259
	0.89
	6.33
	55
	0.46
	7.67
	B
	15.8
	0.07
	0.04
	0.22
	12



	VCC699
	IC3268
	12:24:07.55
	+06:36:27.4
	0.0248
	1.82
	15.70
	3
	0.80
	9.38
	W’
	23
	0.44
	0.08
	0.30
	69



	VCC801
	NGC4383
	12:25:25.46
	+16:28:11.8
	0.0237
	3.24
	14.37
	28
	0.46
	9.69
	A
	16.5
	1.51
	0.28
	-0.00
	290



	VCC890
	-
	12:26:21.55
	+06:40:10.4
	0.0224
	0.14
	4.22
	139
	0.90
	8.01
	W’
	23
	0.04
	0.10
	0.21
	9



	VCC905
	NGC4411
	12:26:29.90
	+08:52:19.9
	0.0251
	2.69
	35.69
	122
	0.45
	9.16
	B
	15.8
	0.48
	0.43
	0.36
	93



	VCC939
	NGC4411
	12:26:47.23
	+08:53:04.6
	0.0293
	3.24
	70.23
	96
	0.88
	9.44
	B
	15.8
	0.16
	0.27
	0.31
	162



	VCC945
	IC3355
	12:26:50.83
	+13:10:36.9
	0.0276
	1.62
	17.85
	168
	0.32
	8.22
	A
	16.5
	0.00
	0.08
	0.40
	4



	VCC950
	IC3356
	12:26:50.78
	+11:33:27.1
	0.0307
	2.14
	27.76
	132
	0.67
	8.41
	A
	16.5
	1.11
	0.27
	0.28
	14



	VCC975
	7557
	12:27:11.29
	+07:15:46.9
	0.0296
	4.90
	70.45
	33
	0.72
	9.49
	W’
	23
	0.39
	0.17
	0.37
	241



	VCC1091
	7590
	12:28:18.77
	+08:43:47.0
	0.0217
	1.82
	7.92
	4
	0.48
	8.68
	B
	15.8
	0.40
	0.12
	0.20
	77



	VCC1141
	-
	12:28:54.98
	+09:25:15.8
	0.0201
	0.32
	4.54
	31
	0.91
	8.05
	B
	15.8
	0.00
	0.14
	0.31
	7



	VCC1313
	-
	12:30:48.58
	+12:02:42.7
	0.0270
	0.31
	1.96
	61
	0.52
	7.02
	A
	16.5
	0.03
	0.01
	0.01
	6



	VCC1356
	IC3446
	12:31:22.98
	+11:29:33.2
	0.0454
	0.89
	6.87
	170
	0.55
	8.29
	A
	16.5
	0.17
	0.08
	0.19
	23



	VCC1508
	NGC4519
	12:33:30.25
	+08:39:17.0
	0.0202
	4.47
	28.02
	81
	0.45
	9.47
	B
	15.8
	0.72
	0.25
	0.09
	486



	VCC1524
	NGC4523
	12:33:47.95
	+15:10:05.7
	0.0398
	3.98
	43.10
	20
	0.48
	9.20
	A
	16.5
	0.08
	0.20
	0.28
	145



	VCC1555
	NGC4535
	12:34:20.31
	+08:11:52.6
	0.0194
	8.91
	99.11
	27
	0.68
	10.50
	B
	15.8
	0.71
	0.56
	0.18
	1397



	VCC1585
	IC3522
	12:34:45.69
	+15:13:14.9
	0.0352
	2.09
	18.45
	82
	0.45
	8.39
	A
	16.5
	0.09
	0.09
	0.29
	27



	VCC1673
	NGC4567
	12:36:32.72
	+11:15:29.0
	0.0326
	3.63
	34.08
	68
	0.72
	10.07
	A
	16.5
	1.40
	0.47
	0.28
	401



	VCC1750
	-
	12:38:15.49
	+06:59:39.1
	0.0202
	0.21
	3.30
	111
	0.72
	7.73
	B
	15.8
	0.15
	0.04
	0.26
	4



	VCC1791
	IC3617
	12:39:25.01
	+07:57:58.4
	0.0273
	1.62
	16.89
	68
	0.56
	8.45
	B
	15.8
	0.48
	0.13
	0.29
	85



	VCC1987
	NGC4654
	12:43:56.55
	+13:07:35.5
	0.0260
	6.17
	43.15
	118
	0.47
	10.31
	A
	16.5
	1.10
	0.41
	-0.14
	1015



	VCC2062
	-
	12:48:00.60
	+10:58:23.5
	0.0395
	0.69
	19.69
	67
	0.49
	7.07
	A
	16.5
	0.00
	0.02
	-0.32
	6



	AGC224696
	-
	12:10:38.04
	+13:01:20.0
	0.0387
	0.41
	4.20
	178
	0.43
	7.76
	M
	32
	0.16
	0.02
	0.33
	5



	AGC224807
	-
	12:13:09.60
	+13:35:05.3
	0.0312
	0.45
	4.63
	66
	0.56
	7.85
	M
	32
	0.00
	0.05
	0.21
	7



	AGC224487
	-
	12:14:12.05
	+12:46:59.1
	0.0309
	0.39
	4.07
	165
	0.45
	7.41
	A
	16.5
	0.00
	0.06
	0.36
	4



	AGC224705
	-
	12:14:44.53
	+12:47:22.9
	0.0347
	0.32
	3.31
	93
	0.73
	7.73
	M
	32
	0.00
	0.07
	0.16
	2



	AGC224249
	-
	12:15:27.29
	+10:30:44.5
	0.0263
	0.27
	2.85
	86
	0.69
	7.10
	A
	16.5
	0.00
	0.02
	-0.09
	1



	AGC224251
	-
	12:16:34.04
	+10:12:22.8
	0.0240
	0.19
	1.99
	123
	0.71
	7.14
	A
	16.5
	0.00
	0.04
	-0.37
	5



	AGC224385
	-
	12:16:49.98
	+13:30:14.4
	0.0327
	0.37
	3.84
	146
	0.89
	7.24
	LVC
	16.5
	0.00
	0.03
	0.28
	2



	AGC224489
	-
	12:17:28.07
	+12:55:56.0
	0.0376
	0.32
	3.30
	155
	0.37
	7.89
	M
	32
	0.00
	0.05
	0.17
	8



	AGC225058
	-
	12:18:17.99
	+07:07:41.0
	0.0210
	0.26
	2.66
	103
	0.53
	7.67
	B
	15.8
	0.00
	0.14
	0.14
	4



	AGC226326
	-
	12:23:58.24
	+07:27:01.0
	0.0215
	0.34
	3.54
	149
	0.37
	7.04
	W’
	23
	0.00
	0.03
	0.27
	4



	AGC226357
	-
	12:27:12.82
	+07:38:23.4
	0.0231
	0.46
	4.79
	1
	0.40
	6.81
	B
	15.8
	0.00
	0.02
	0.24
	2



	AGC223724
	-
	12:29:33.61
	+13:11:44.6
	0.0243
	0.38
	3.90
	59
	0.64
	6.91
	A
	16.5
	0.00
	0.02
	-0.37
	3



	AGC224281
	-
	12:30:42.00
	+05:52:43.8
	0.0173
	0.18
	1.88
	147
	0.76
	7.24
	B
	15.8
	0.00
	0.04
	-0.22
	6



	AGC225847
	-
	12:38:56.82
	+13:33:05.3
	0.0363
	0.50
	5.17
	27
	0.64
	6.86
	A
	16.5
	0.00
	0.02
	0.17
	4



	AGC742572
	-
	12:43:54.12
	+16:32:50.6
	0.0256
	0.46
	4.81
	76
	0.64
	7.37
	A
	16.5
	0.00
	0.03
	0.36
	1



	AGC223205
	-
	12:51:06.83
	+12:03:35.8
	0.0346
	0.78
	8.09
	12
	0.77
	7.43
	A
	16.5
	0.00
	0.03
	0.16
	4



	AGC223247
	-
	12:53:11.59
	+12:38:06.3
	0.0269
	1.04
	10.81
	150
	0.76
	7.20
	A
	16.5
	0.00
	0.02
	0.30
	2



	NGC4651
	NGC4651
	12:43:42.63
	+16:23:36.2
	0.0231
	3.90
	30.89
	81
	0.79
	10.32
	A
	16.5
	0.59
	0.56
	-0.07
	725



	NGC4746
	NGC4746
	12:51:55.36
	+12:04:58.7
	0.0358
	2.20
	12.20
	122
	0.46
	9.59
	A
	16.5
	0.95
	0.36
	0.22
	178



	N12:20:30.91+06:38:23.9
	-
	12:20:30.91
	+06:38:23.9
	0.0182
	0.22
	2.26
	103
	0.58
	7.81
	W
	32
	0.00
	0.05
	0.31
	2





      

      
Column 1: galaxy name

Column 2: IC/NGC name

Column 3 and 4: right ascension and declination

Column 5: Galactic extinction E(B − V), from Schlegel et al. (1998)

Column 6: B-band isophotal diameter at 25.5 mag arcsec−2, from Binggeli et al. (1985) for all the VCC galaxies, from GoldMine (Gavazzi et al. 2003) for the NGC galaxies, or derived from the NGVS g-band effective radius using the relation 2 × aB25.5 [arcsec] = 3.9886 × Reff, g [arcsec] for the remaining objects

Column 7: NGVS i-band effective radius Reff, i

Column 8: NGVS i-band position angle, measured from North counterclockwise

Column 9: B-band axial ratio, from Binggeli et al. (1985) whenever available, or from the NGVS g-band

Column 10: stellar mass, in solar units

Column 11: cluster subgroup membership

Column 12: distance, in Mpc

Column 13: A(Hα), mag

Column 14: [N II]λ6548,6583/Hα

Column 15: HI − def

Column 16: number of H II regions brighter than L(Hα) ≥ 1037 erg s−1 (luminosity corrected for dust attenuation and N II contamination)



    

  
    
      Fig. C.2. 

      
        [image: thumbnail]
      

      
        Relation between L(Hα)≥37/L(Hα), defined as the ratio between the sum of the Hα luminosity of all the H II regions with luminosity L(Hα) ≥ 1037 erg s−1 and the integrated Hα luminosity of the galaxy, and the total star formation rate (upper left panel), total stellar mass (lower left), mean star formation rate surface density (upper right), and mean stellar mass surface density (lower right) of the host galaxies. The dot in the lower right corner shows the typical error bar in the data.

      

    

  
    
      Fig. C.3. 

      
        [image: thumbnail]
      

      
        Relation between L(Hα)≥37/L(Hα), defined as the ratio between the sum of the Hα luminosity of all the H II regions with luminosity L(Hα) ≥ 1037 erg s−1 and the integrated Hα luminosity of the galaxy, and the metallicity (upper panel), the molecular-to-atomic gas ratio (central panel), and the total gas-to-dust ratio (lower panel) of the host galaxies. The black dashed line shows the best fit to the data (bisector fit). The dot in the lower left corner shows the typical error bar in the data.

      

    

  
    
      Fig. C.6. 

      
        [image: thumbnail]
      

      
        Relation between the ratio of the total Hα luminosity of H II regions with L(Hα) ≥ 1037 erg s−1 (upper panel), of the brightest H II region (central panel), and of the sum of the Hα luminosity of the brightest three H II regions and the integrated Hα luminosity and the specific star formation rate of the parent galaxies. The black dashed line shows the best fit to the data (bisector fit). The dot in the lower right corner shows the typical error bar in the data.

      

    

  
    
      Fig. C.9. 

      
        [image: thumbnail]
      

      
        Relation between the characteristic luminosity of the luminosity function L* and the total star formation rate (upper left panel), total stellar mass (lower left), mean star formation rate surface density (upper right), and mean stellar mass surface density (lower right) of the host galaxies. The dots in the lower left and right corners show the typical error bar in the data.

      

    

  
    
      Fig. C.12. 

      
        [image: thumbnail]
      

      
        Relation between the mean Hα luminosity of the three brightest H II regions and the total star formation rate (upper left panel), total stellar mass (lower left), mean star formation rate surface density (upper right), and mean stellar mass surface density (lower right) of the host galaxies. The black dashed line shows the best fit to the data (bisector fit), the dotted line the limiting Hα luminosity of the selected sample (L(Hα) ≥ 1037 erg s−1). The dot in the lower right corner shows the typical error bar in the data.

      

    

  
    
      Fig. D.1. 

      
        [image: thumbnail]
      

      
        Relation between the mean star formation rate surface density and the mean stellar mass surface density. The black dashed line shows the best fit to the data (bisector fit). The dot in the lower right corner shows the typical error bar in the data.
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