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Colour ugi RGB image of the galaxy NGC 4254 obtained using the NGVS data (Ferrarese et al. 2012). At the distance of the galaxy (16.5 Mpc), 1 arcmin = 4.8 kpc. The star-forming regions analysed in this work are the blue blobs in the south-west outside the disc of the galaxy.
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Multifrequency images of the galaxy NGC 4254 (north is up, east is left). Upper panels, from left to right: continuum-subtracted Hα (VESTIGE), FUV (GALEX), NUV (GALEX); lower panels: u-band (NGVS), IRAC 3.6 μm (Spitzer), MIPS 24 μm (Spitzer). The extraplanar star-forming regions marked with green circles are evident in FUV image at the south-west of the galaxy. The linear size of each single image corresponds 40 × 35 kpc2 at the distance of the galaxy.
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FUV/NUV GALEX colour (left) and continuum-subtracted Hα (VESTIGE; right) magnified images of the extraplanar star-forming regions (marked with green circles) in the south-west quadrant of NGC 4254. The UV colour image shows that these regions have very blue colours, and are thus dominated by young stellar populations (≲100 Myr). Half of them, however, are undetected in Hα, indicating that their typical age is 10 Myr ≲ age ≲ 100 Myr.
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Upper panel: Hα luminosity distribution of the extraplanar H II regions of NGC 4254. The black shaded histogram indicates the Hα detected regions, the red histogram the distribution of the upper limits. The vertical dashed line shows the detection limit of VESTIGE, the vertical dotted line the median value for the Hα luminosity distribution of the detected sources. The error bars show how the median value of the distribution would shift assuming different corrections for dust attenuation (A(H α = 0.0−1.5) or [NII] contamination ([NII]λ6583/Hα = 0.0−0.5). Lower panel: distribution of the inferred stellar mass. The black open histogram shows the distribution of all the H II regions.
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Upperpanel: delayed star formation history with an e-folding time of 3 Myr assumed to fit the observed SED of the extraplanar H II regions of NGC 4254. Lower panel: typical age of their dominant stellar population is the age of the burst (80 Myr – red, 50 Myr – green, 20 Myr – blue).
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Left panels: variations of the Hα–FUV (upper) and FUV–NUV (lower) age-sensitive colour indices as a function of time derived for the star formation history given in Eq. (1). Different colours are used for three different dust attenuations: E(B − V) = 0.0 (blue), 0.1 (green), and 0.2 (red). The black solid line shows the median of the observed colour distribution, the grey lines the 16% and the 84% quartiles of the distribution. Right panels: distribution of the two colour indices for the detected (black) and undetected (red – lower limit) H II regions.


    

  
    
      Fig. 8 
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Age-sensitive colour–colour diagrams. Upper left panel: Hα–FUV vs. FUV–NUV, lower left panel: NUV–u vs. FUV–NUV, lower right panel: NUV–u vs. Hα–FUV. Black filled dots are for regions detected in all bands, red filled triangles are lower limits in Hα-FUV, blue filled triangles upper limits in NUV–u, and green open squares regions undetected in Hα and in the u-band. The blue, green, and red filled dots and solid lines indicate the expected colours at different ages (in Myr) for the assumed star formation history for an E(B − V) = 0.0 (blue), 0.1 (green), and 0.2 (red), respectively.


    

  
    Table 1 

Input parameters for CIGALE.



	Parameter
	Value
	Units





	Pop. synth. mod.
	Bruzual & Charlot (2003)
	


	Dust model
	Draine & Li (2007)
	


	IMF
	Salpeter
	


	Metallicity
	0.02
	


	Age
	1–301, step 2
	Myr



	Extinction law
	Calzetti
	


	E(B−V)
	0.0,0.1,0.2,0.3,0.4
	mag



	UV bump amplitude
	0, 1.5, 3
	


	QPAH
	0.47, 3.90, 7.32
	


	Umin
	0.1, 1.0, 5.0, 10.0
	


	α
	1.5, 2.0, 2.5
	


	γ
	0.01, 0.3, 1.0
	







Notes. Line 1: population synthesis model. Line 2: dust model. Line 3: IMF. Line 4: stellar metallicity. Line 5: age interval andsampling. Line 6: extinction law (Calzetti et al. 2000). Line 7: attenuation. Line 8: amplitude of the UV bump (Noll et al. 2009). Line 9: mass fraction of the dust composed of PAH particles containing <103 atoms (Draine & Li 2007). Line 10: diffuse interstellar radiation field (Draine & Li 2007). Line 11: power-law index of the interstellar radiation field (Draine & Li 2007). Line 12: fraction of the dust mass that is close to OB associations and is exposed to a stellar radiation field with intensity U > Umin (Draine & Li 2007).





  
    Table 2 

Parameters derived from the SED fitting.



	




	Region
	log Mstar
	log SFR
	Age
	Diameter



		M⊙
	M⊙ yr−1
	Myr
	pc





	1
	3.91 ± 0.02
	−2.09 ± 0.03
	1.02 ± 0.21
	–



	2
	3.94 ± 0.43
	−3.23 ± 0.24
	8.31 ± 2.94
	–



	3
	4.53 ± 0.06
	−3.30 ± 0.06
	14.36 ± 0.99
	483.0 ± 4.6



	4
	3.62 ± 0.36
	−3.28 ± 0.14
	6.07 ± 2.51
	508.7 ± 14.9



	5
	3.62 ± 0.23
	−2.79 ± 0.23
	3.63 ± 2.86
	327.1 ± 3.2



	6
	3.13 ± 0.23
	−3.06 ± 0.16
	2.16 ± 2.01
	129.9 ± 3.4



	7
	5.13 ± 0.14
	−3.95 ± 0.14
	24.74 ± 1.85
	171.1 ± 6.5



	8
	3.62 ± 0.09
	−3.49 ± 0.10
	8.28 ± 1.52
	934.1 ± 17.6



	9
	3.67 ± 0.15
	−3.38 ± 0.17
	7.67 ± 2.18
	75.8 ± 4.0



	10
	4.72 ± 0.25
	−3.93 ± 0.17
	23.18 ± 10.75
	–



	11
	4.81 ± 0.23
	−3.80 ± 0.23
	22.36 ± 7.44
	239.6 ± 4.2



	12
	4.27 ± 0.19
	−3.12 ± 0.05
	10.19 ± 2.03
	295.2 ± 2.0



	13
	3.74 ± 0.10
	−3.60 ± 0.06
	10.22 ± 1.25
	–



	14
	2.70 ± 0.30
	−3.69 ± 0.25
	3.39 ± 2.50
	–



	15
	3.40 ± 0.18
	−3.77 ± 0.08
	8.63 ± 1.44
	–



	16
	5.29 ± 0.42
	−4.51 ± 1.45
	70.54 ± 47.12
	–



	17
	4.99 ± 0.26
	−4.43 ± 0.66
	34.30 ± 14.07
	–



	18
	4.42 ± 0.19
	−4.03 ± 0.11
	19.13 ± 2.66
	–



	19
	4.37 ± 0.16
	−2.33 ± 0.27
	5.42 ± 2.40
	–



	20
	5.82 ± 0.05
	–
	157.30 ± 38.21
	–



	21
	5.49 ± 0.03
	−3.43 ± 0.07
	23.36 ± 1.17
	–



	22
	3.93 ± 0.35
	−3.66 ± 0.11
	11.78 ± 2.82
	–



	23
	4.72 ± 0.29
	−3.33 ± 0.07
	15.81 ± 2.06
	–



	24
	5.29 ± 0.34
	−5.71 ± 1.78
	101.90 ± 59.92
	460.9 ± 14.5



	25
	5.02 ± 0.37
	−5.29 ± 1.47
	77.34 ± 48.48
	302.6 ± 8.3



	26
	4.94 ± 0.33
	−5.47 ± 1.20
	62.88 ± 35.02
	–



	27
	3.85 ± 0.60
	−3.82 ± 0.14
	12.33 ± 6.20
	–



	28
	3.61 ± 0.27
	−3.09 ± 0.14
	4.97 ± 1.55
	–



	29
	5.68 ± 0.08
	–
	135.04 ± 23.71
	–



	30
	4.81 ± 0.14
	–
	67.38 ± 19.17
	–



	31
	5.56 ± 0.11
	−4.55 ± 1.11
	74.04 ± 23.45
	–



	32
	5.58 ± 0.06
	–
	98.98 ± 14.48
	–



	33
	5.74 ± 0.05
	–
	189.87 ± 21.04
	–



	34
	6.01 ± 0.03
	–
	257.35 ± 20.25
	–



	35
	5.19 ± 0.07
	–
	112.56 ± 39.00
	–



	36
	4.91 ± 0.08
	−5.88 ± 1.10
	58.65 ± 24.05
	–



	37
	4.37 ± 0.30
	−5.02 ± 0.75
	36.71 ± 17.70
	–



	38
	3.87 ± 0.24
	−4.73 ± 0.44
	22.98 ± 7.76
	–



	39
	3.95 ± 1.31
	−3.75 ± 0.35
	14.90 ± 26.69
	96.1 ± 3.8



	40
	3.59 ± 0.44
	−3.95 ± 0.14
	11.20 ± 3.23
	–



	41
	3.46 ± 0.55
	−3.87 ± 0.17
	9.16 ± 3.42
	–



	42
	6.68 ± 0.02
	–
	295.63 ± 14.78
	–



	43
	4.90 ± 0.11
	–
	82.68 ± 46.63
	–



	44
	4.92 ± 0.21
	–
	79.51 ± 31.47
	–



	45
	4.73 ± 0.32
	−4.91 ± 0.81
	42.22 ± 22.32
	–



	46
	3.80 ± 0.32
	−4.26 ± 0.18
	16.58 ± 5.32
	–



	47
	4.53 ± 0.31
	−6.00 ± 1.36
	68.15 ± 37.70
	–



	48
	4.57 ± 0.35
	−5.42 ± 1.10
	57.26 ± 34.39
	–



	49
	3.78 ± 0.19
	−4.85 ± 0.37
	22.48 ± 5.93
	–



	50
	5.36 ± 0.07
	−5.92 ± 1.52
	66.41 ± 20.87
	–



	51
	4.33 ± 0.18
	−5.21 ± 0.75
	34.70 ± 11.35
	–



	52
	4.18 ± 0.20
	−4.88 ± 0.47
	27.28 ± 8.08
	–



	53
	2.82 ± 0.20
	−3.74 ± 0.31
	4.68 ± 2.46
	77.0 ± 7.7



	54
	5.29 ± 0.09
	–
	84.37 ± 35.80
	–



	55
	4.43 ± 0.31
	−5.27 ± 0.85
	43.25 ± 22.36
	–



	56
	3.50 ± 0.07
	−3.65 ± 0.08
	8.65 ± 1.28
	281.6 ± 5.9



	57
	6.35 ± 0.02
	–
	283.92 ± 15.31
	–



	58
	5.12 ± 0.51
	−4.40 ± 0.41
	79.20 ± 79.80
	–



	59
	4.90 ± 0.10
	–
	86.99 ± 20.37
	–



	60
	6.40 ± 0.02
	–
	294.89 ± 14.74
	–







  
    
      Fig. 10 
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Relationship between the stellar mass (left panel), the star formation rate (centre panel), and the mean age of the stellar population (right panel) derived with CIGALE on the observed data (abscissa) and that derived on the mock catalogue as described in Sect. 3 (ordinate). Black filled dots are for Hα fluxes corrected for [NII] contamination and dust attenuation assuming [NII]λ6583/Hα = 0.2 and A(Hα) = 0.7 (see Sect. 5.1), blue open circles assuming [NII]λ6583/Hα = 0.1 and A(Hα) = 0.0. The black solid lines show the 1:1 relations.


    

  
    
      Fig. 11 
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Dynamical age vs. size relation derived for H II regions in the LMC (red symbols, Ambrocio-Cruz et al. 2016) is compared to the age vs. size relation derived from SED fitting for the extraplanar H II regions inNGC 4254 (black filled dots). The vertical dashed line indicates the limiting seeing of the r- and narrow-band images. The black solid line shows the best fit for H II regions in the LMC: log(age) = 0.86(±0.03) × log(Diameter) −1.58(±0.06), R2 = 0.88.


    

  
    
      Fig. 12 
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Left panel: relationship between the age of the different H II regions as derived from CIGALE (in Myr) and their projected distance from the nucleus of NGC 4254 (in kpc). Filled or empty dots indicate the H II regions where the SED fitting gives reduced
[image: equation] or [image: equation], respectively. Blue big filled dots indicate the median values within different distance bins. The red long-dashed vertical line indicates the23.5 mag arcsec−2 i-band isophotal radius of the galaxy given in Cortese et al. (2012b). Right panel: age distribution of all the H II regions.
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