
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Section of the 2D and 1D X-shooter-UVB spectra, not previously published, showing the Lyα emission line from the host galaxy of GRB 100424A (top), GRB 081121 (middle) and GRB 081222 (bottom). The lines are plotted in velocity frame centered at the systemic redshift of the galaxy (except for GRB 081222, centered on the redshift determined from the GRB afterglow absorption lines, as no other emission lines are detected). The flux density Fλ is in units of 10−17 erg s−1 cm−2 Å−1.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Distribution of the MUV (left panel), stellar masses (middle panel), and SFR (right panel) of the overall LAE-LGRBs (solid black line). The colored areas inside the black histogram correspond to the LAEs detected in the TOUGH (yellow), XHG (blue), and other LAE-LGRBs outside these two samples (red). The dashed blue area shows GRB 070110, which is detected in the TOUGH and XHG samples both. The colored areas are cumulative and not superimposed. The overall TOUGH and XHG distributions are represented by the yellow and blue empty histograms, respectively. The green histogram is the sum of the TOUGH and XHG samples. The arrows represent limits, and the yellow stars are for the golden sample presented in Sect. 3.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Images of the fields of the four LAE-LGRBs of the golden sample. The slit positions of the afterglow (dashed lines) and host galaxy spectra (solid line) are superimposed. The afterglow position is represented by a circle (Jakobsson et al. 2003; Fox 2002; Holland et al. 2006; Malesani et al. 2007, for GRB 011211, 021004, 060926 and 070110, respectively). GRB 011211 field: HST/STIS image (Prog. ID: 8867; P.I.: S.R. Kulkarni); GRB 021004 field: HST/ACS WFC2 F814 image (Prog. ID: 9405; P.I.: A. Fruchter); GRB 060926A field: VLT/FORS1 image (Prog. ID: 079.A-0253(A); P.I.: P. Jakobsson); GRB 070110 field: VLT/FORS2 image (Prog. I.D.: 098.D-0416(A); PI: S. Schulze).

      

    

  
    
      Table 6. 

      Observationally determined values of the parameters of the shell model.

      
        


	GRB host
	RedshiftHG
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	[image: equation](Lyα)
	[image: equation](Lyα)
	Refs



	
	
	
	[km s−1]
	[mag]
	
	[km s−1]
	[Å]
	





	GRB 011211
	2.1434
	20.4 ± 0.20
	−160 ± 180
	0.08 ± 0.08
	0.52 ± 0.52
	
[image: equation]( * )
	<64
	(1)



	GRB 021004
	2.3298
	19.5 ± 0.50
	−80 ± 20
	0.20 ± 0.08
	1.29 ± 0.52
	
[image: equation]
	160 ± 40
	(2)



	GRB 060926
	3.2090
	22.6 ± 0.15
	−30 ± 180
	–
	–
	
[image: equation]
	275 ± 85
	



	GRB 070110
	2.3523
	21.7 ± 0.10
	−20 ± 50
	0.08 ± 0.08
	0.52 ± 0.52
	
[image: equation]
	75 ± 35
	(3)





      

      
Notes. We refer to Sect. 3 for the value determinations, except for the dust optical depth, τd, which is converted from AV by considering a dust albedo of A = 0.5 (see Verhamme et al. 2006; Gronke et al. 2015). The asterisk stands for value determined from the FWHM of the [OIII]λ5007 line. “OA” is for the parameters related to optical afterglow observations and “HG” for the host galaxy parameters.

References. The AV values are reported in (1) Jakobsson et al. (2003), (2) de Ugarte Postigo et al. (2005), and (3) Troja et al. (2007); see Sect. 3 for more details.



    

  
    
      Table 7. 

      Properties derived from the best-fit results (unconstrained model).

      
        


	
	Values obtained from the unconstrained fitting results




	GRB host
	fesc(Lyα)
	Fi(Lyα)
	F(Hα)
	SFR(Hα)



	
	(1)
	(2)
	(3)
	(4)





	GRB 011211
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	GRB 021004
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	GRB 060926
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	GRB 070110
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]





      

      
Notes. Flux units are 10−17 erg s−1 cm−2. (1): Escape fraction of Lyα photons calculated by the models according to the method described in Gronke et al. (2015). (2): Intrinsic Lyα flux determined from the flux of the observed Lyα line and the Lyα escape fraction calculated by the models. (3): Hα flux inferred from the flux of the observed Lyα line and the fesc(Lyα) provided by the best-fit results, calculated using F(Hα) = F(Lyα)/8.7 (case B of the theory of the recombination (Brocklehurst 1971)). (4): SFR (in M⊙ yr−1) derived using the Hα flux of column (3) and following the method described in Sect. 3.



    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Same as Fig. 9, but with the shell model parameters z, NHI, Vexp, τd, FWHMi(Lyα), and EWi(Lyα) constrained by the values determined from the observations.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Lyα emission and NHI values in LGRB host galaxies. Left panel: NHI distribution of the 140 LGRBs reported in Tanvir et al. (2019) (gray). The 22 of the 29 LAE-LGRBs that contain this information are shown in light blue, except for the GRB in the golden sample, which are represented in dark blue. The different histograms are superimposed and not cumulative. Right panel: Lyα luminosity distribution as function of NHI column density. The symbols are the same as in Fig. 1.

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Comparison of the properties of the four LAE-LGRBs from the golden sample (orange stars) to other LAE-LGRBs and Lyman continuum emitters (LCEs) reported in Verhamme et al. (2017), Izotov et al. (2018a,b), and Fletcher et al. (2019). The white stars with orange contours represent LAE-LGRBs for which information on indirect indicators is available. The color bar codes the fesc(LyC) of the LCEs. In the four panels the blue rectangle represents the space parameter of low LyC leakage (fesc(LyC) < 5%), while the red rectangle marks the space parameter of high LyC leakage (fesc(LyC) > 5%), as defined by Verhamme et al. (2017). Panel a: escape fraction of Lyα photons as a function of the rest-frame Lyα EW. Panel b: correlation between the rest-frame Lyα EW and the [OIII]/[OII] ratio. The distribution of [OIII]/[OII] ratio for the LGRB host galaxies from Krühler et al. (2015) is also superimposed. Panel c: relation between the Lyα red peak velocity shift and the rest-frame Lyα EW. Panel d: correlation between the Lyα red peak velocity shift and the [OIII]/[OII] ratio.

      

    

  
    
      Table A.2. 

      Properties of the LGRBs in the TOUGH sample with a Lyα-emission detection (in bold) or an upper limit.

      
        


	GRB
	NHI
	MUV
	M∗
	R
	Refs
	SFR
	log(sSFR/yr−1)
	E(B-V)
	12 + log(O/H)
	Z
	Refs



	
	[log(NHI/cm−2]
	[mag]
	[log(M∗/M⊙)]
	[mag]
	
	[M⊙ yr−1]
	
	
	
	
	





	050315
	…
	−20.08 ± 0.14
	9.7
	24.51 ± 0.15
	(3),(4)
	…
	…
	…
	…
	…
	



	050401
	22.60 ± 0.30
	−19.28 ± 0.31
	9.61
	26.19 ± 0.31
	(5),(3)
	…
	…
	…
	…
	−1.05 ± 0.18
	(24)



	050714B
	…
	−19.61 ± 0.19
	…
	25.51 ± 0.20
	(3)
	
[image: equation]
	…
	
[image: equation]
	…
	…
	(6)



	050730
	22.10 ± 0.10
	>  − 17.21
	<9.46
	> 27.2
	(5),(1)
	…
	…
	…
	…
	−1.96 ± 0.11
	(21)



	050819
	…
	−21.13 ± 0.09
	…
	23.99 ± 0.09
	(3)
	
[image: equation]
	…
	
[image: equation]
	…
	…
	(6)



	050820A
	21.10 ± 0.10
	−18.93 ± 0.06
	8.95
	24.8
	(5),(1),(17)
	0.9
	−9.00
	…
	…
	−0.76 ± 0.13
	(6),(21)



	050908
	17.60 ± 0.10
	−18.18 ± 0.27
	<9.91
	27.7
	(5),(1)
	…
	…
	…
	…
	…
	



	050915A
	…
	−20.47 ± 0.15
	10.66
	24.70 ± 0.16
	(3),(17)
	1.9
	−10.39
	
[image: equation]
	…
	…
	(6)



	050922C
	21.55 ± 0.10
	>  − 17.95
	<9.01
	> 26.29
	(5),(1)
	…
	…
	…
	…
	−1.88 ± 0.14
	(21)



	051001
	…
	−20.55 ± 0.12
	10.08
	24.53 ± 0.13
	(3),(4)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	060115
	21.50 ± 0.10
	−18.61 ± 0.27
	9.43
	27.1
	(5),(1)
	…
	…
	…
	…
	>  − 1.53
	(21)



	060526
	20.00 ± 0.15
	>  − 17.36
	9.30
	> 27.0
	(5),(1)
	…
	…
	…
	…
	−1.09 ± 0.24
	(25)



	060604
	…
	−19.23 ± 0.17
	…
	25.62 ± 0.18
	(3)
	
[image: equation]
	…
	
[image: equation]
	
[image: equation]
	…
	(6)



	060605
	18.90 ± 0.40
	−17.94 ± 0.20
	<9.97
	> 26.5
	(5),(1)
	…
	…
	…
	…
	…
	



	060607A
	16.95 ± 0.03
	>  − 15.52
	<9.45
	> 28.05
	(5),(3)
	…
	…
	…
	…
	…
	



	060707
	21.00 ± 0.20
	−20.78 ± 0.06
	9.99
	25.01 ± 0.06
	(5),(3)
	
[image: equation]
	
[image: equation]
	…
	…
	≥ − 1.69
	(6),(21)



	060714
	21.80 ± 0.10
	−18.88 ± 0.28
	9.25
	26.46 ± 0.28
	(5),(3)
	…
	…
	…
	…
	≥ − 0.97
	(21)



	060805A
	…
	−19.79 ± 0.13
	…
	25.26 ± 0.14
	(3)
	
[image: equation]
	…
	
[image: equation]
	…
	…
	(6)



	060814
	…
	−21.46 ± 0.10
	10.00
	22.96 ± 0.11
	(3),(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	(7),(6)



	060908
	…
	−18.93 ± 0.17
	9.15
	25.66 ± 0.18
	(3),(4)
	…
	…
	…
	…
	…
	



	061110B
	22.35 ± 0.10
	−19.82 ± 0.29
	<9.47
	26.0
	(5),(1)
	…
	…
	…
	…
	≥ − 1.84
	(21)



	070103
	…
	−21.03 ± 0.14
	…
	24.21 ± 0.14
	(3)
	
[image: equation]
	…
	
[image: equation]
	…
	…
	(6)



	070110
	21.70 ± 0.10
	−19.81 ± 0.11
	<9.16
	25.19 ± 0.11
	(5),(3)
	
[image: equation]
	< − 7.86
	
[image: equation]
	…
	≥ − 1.32
	(6),(21)



	070129
	…
	−20.75 ± 0.11
	10.15
	24.23 ± 0.12
	(3),(4)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	070224
	…
	−18.71 ± 0.29
	…
	26.02 ± 0.31
	(3)
	
[image: equation]
	…
	…
	…
	…
	



	070328
	…
	−20.17 ± 0.12
	9.65
	24.55 ± 0.13
	(3),(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	070419B
	…
	−19.44 ± 0.19
	9.84
	25.20 ± 0.20
	(3),(4)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	070506
	22.00 ± 0.30
	−18.80 ± 0.21
	…
	26.21 ± 0.22
	(5),(3)
	…
	…
	…
	…
	≥ − 0.65
	(21)



	070611
	21.30 ± 0.20
	>  − 17.52
	…
	> 27.27
	(5),(3)
	…
	…
	…
	…
	…
	



	070721B
	21.50 ± 0.20
	−18.39 ± 0.44
	<9.42
	27.5
	(5),(1)
	…
	…
	…
	…
	≥ − 2.14
	(21)



	070802
	21.50 ± 0.20
	−19.85 ± 0.20
	9.69
	25.25 ± 0.21
	(5),(3)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	−0.46 ± 0.38
	(6),(26)





      

    

  
    
      Table A.3. 

      LGRBs in the XHG sample with a Lyα-emission detection (in bold) or an upper limit determined in this work.

      
        


	GRB
	Redshift
	Host
	OA
	Lyα Host
	Lyα OA
	EW(Lyα)
	F(Lyα)
	L(Lyα)



	
	
	
	
	
	
	[Å]
	[10−17 erg s−1 cm−2]
	[1042 erg s−1]





	050714B
	2.4383
	xsh, F1
	no
	no
	…
	<17.1
	<0.74
	<0.36



	050819
	2.5042
	xsh
	no
	no
	…
	<9.3
	<1.74
	<0.91



	050915A
	2.5275
	xsh
	F1
	no
	no
	<9.5
	<0.61
	<0.33



	051001
	2.4295
	xsh, F1
	no
	no
	…
	<7.2
	<0.84
	<0.41



	060204B
	2.3393
	xsh
	no
	no
	…
	<36.2
	<8.73
	<3.88



	060604
	2.1355
	xsh, F1
	AlFOSC
	no
	no
	<11.7
	<0.87
	<0.31



	060707
	3.4240
	xsh, F1
	F1
	no
	no
	…
	<0.65
	<0.73



	060805A
	2.3633
	xsh
	no
	no
	…
	<14.8
	<0.78
	<0.35



	060814
	1.9223
	xsh
	F1, F2
	no
	no
	<7.1
	<2.33
	<0.64



	060926
	3.2090
	xsh
	F1
	yes
	yes
	37.0 ± 7.0
	5.30 ± 0.40
	5.05 ± 0.38



	061202
	2.2543
	xsh
	no
	no
	…
	<16.7
	<1.76
	<0.71



	070103
	2.6208
	xsh, F2
	no
	no
	…
	<19.4
	<1.42
	<0.83



	070110
	2.3523
	xsh
	F2
	yes
	yes
	33.0 ± 8.0
	2.80 ± 0.50
	1.26 ± 0.23



	070129
	2.3384
	xsh
	F1, F2
	no
	no
	<13.9
	<1.94
	<0.86



	070224
	1.9922
	xsh
	no
	no
	…
	…
	<2.12
	<0.64



	070328
	2.0627
	xsh
	no
	no
	…
	<9.5
	<0.87
	<0.28



	070419B
	1.9586
	xsh
	F1
	no
	no
	…
	<2.15
	<0.62



	070521
	2.0865
	xsh
	no
	no
	…
	…
	<1.54
	<0.52



	070802
	2.4538
	xsh, F1
	F2
	no
	no
	<9.7
	<0.71
	<0.36



	071021
	2.4515
	xsh
	no
	no
	…
	…
	<1.41
	<0.70



	080207
	2.0856
	xsh
	no
	no
	…
	<16.1
	<1.06
	<0.36



	080602
	1.8204
	xsh
	no
	no
	…
	<10.3
	<3.98
	<0.96



	080605
	1.6410
	xsh
	F2
	no
	no
	<18.2
	<15.29
	<2.86



	080804
	2.2059
	xsh
	UVES
	no
	no
	<17.5
	<0.82
	<0.32



	081210
	2.0631
	xsh
	no
	no
	…
	<22.1
	<1.84
	<0.60



	081221
	2.2590
	xsh
	no
	no
	…
	<27.3
	<0.56
	<0.23



	090113
	1.7494
	xsh
	no
	no
	…
	…
	<4.13
	<0.90



	090201
	2.1000
	xsh
	no
	no
	…
	…
	<2.78
	<0.95



	090323
	3.5832
	xsh
	F2
	no
	no
	<19.0
	<4.24
	<5.26



	100424A
	2.4656
	xsh
	no
	yes
	…
	…
	3.40 ± 0.50
	1.72 ± 0.22



	110818A
	3.3609
	xsh
	xsh
	no
	no
	…
	<0.47
	<0.50



	111123A
	3.1513
	xsh
	xsh
	no
	no
	<6.8
	<1.15
	<1.05



	120118B
	2.9428
	xsh
	no
	no
	…
	<4.6
	<2.37
	<1.84



	120119A
	1.7291
	xsh
	xsh
	no
	no
	…
	<10.95
	<2.33



	120624B
	2.1974
	xsh
	no
	no
	…
	…
	<0.64
	<0.25



	120815A
	2.3587
	xsh
	xsh
	no
	no
	<15.2
	<1.89
	<0.86



	130131B
	2.5393
	xsh
	no
	no
	…
	<6.2
	<1.49
	<0.81





      

    

  
    
      Table A.4. 

      Properties of the LGRBs in the XHG sample with a Lyα-emission detection (in bold) or an upper limit.

      
        


	GRB
	NHI
	MUV
	M∗
	R
	Refs
	SFR
	log(sSFR/yr−1)
	E(B-V)
	12 + log(O/H)
	Z
	Refs



	
	[log(NHI/cm−2)]
	[mag]
	[log(M∗/M⊙)]
	[mag]
	
	[M⊙ yr−1]
	
	
	
	
	





	050714B
	…
	−19.61 ± 0.19
	…
	25.51 ± 0.20
	(3)
	
[image: equation]
	…
	
[image: equation]
	…
	…
	(6)



	050819
	…
	−21.13 ± 0.09
	…
	23.99 ± 0.09
	(3)
	
[image: equation]
	…
	
[image: equation]
	…
	…
	(6)



	050915A
	…
	−20.47 ± 0.15
	10.66
	24.70 ± 0.16
	(3),(17)
	1.9
	-10.39
	
[image: equation]
	…
	…
	(6)



	051001
	…
	−20.55 ± 0.12
	10.08
	24.53 ± 0.13
	(3),(4)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	060204B
	…
	…
	9.81
	…
	(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	060604
	…
	…
	…
	25.62 ± 0.18
	(3)
	
[image: equation]
	…
	
[image: equation]
	
[image: equation]
	…
	(6)



	060707
	21.00 ± 0.20
	−20.78 ± 0.06
	9.99
	25.01 ± 0.06
	(5),(3)
	
[image: equation]
	
[image: equation]
	…
	…
	≥ − 1.69
	(6),(21)



	060805A
	…
	−19.79 ± 0.13
	…
	25.26 ± 0.14
	(3)
	
[image: equation]
	…
	
[image: equation]
	…
	…
	(6)



	060814
	…
	−21.46 ± 0.10
	10.03 ± 0.10
	22.96 ± 0.11
	(3),(4)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	(6),(7)



	060926
	22.60 ± 0.15
	−21.59 ± 0.05
	10.71
	…
	(5)
	
[image: equation]
	
[image: equation]
	…
	…
	≥ − 1.32
	(6),(21)



	061202
	…
	…
	9.64
	…
	(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	070103
	…
	−21.03 ± 0.14
	…
	24.21 ± 0.14
	(3)
	
[image: equation]
	…
	
[image: equation]
	…
	…
	(6)



	070110
	21.70 ± 0.10
	−19.81 ± 0.11
	<9.16
	25.19 ± 0.11
	(5)
	
[image: equation]
	>  − 8.37
	
[image: equation]
	…
	≥ − 1.32
	(6),(21)



	070129
	…
	−20.75 ± 0.11
	10.15
	24.23 ± 0.12
	(3),(4)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	070224
	…
	−18.71 ± 0.29
	…
	26.02 ± 0.31
	(3)
	
[image: equation]
	…
	…
	…
	…
	(6)



	070328
	…
	−20.17 ± 0.12
	9.65
	24.55 ± 0.13
	(3),(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	070419B
	…
	−19.44 ± 0.19
	9.84
	25.20 ± 0.20
	(3),(4)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	070521
	…
	…
	10.5
	…
	(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	070802
	21.50 ± 0.20
	−19.85 ± 0.20
	9.69
	25.25 ± 0.21
	(5),(3)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	−0.46 ± 0.63
	(6),(20)



	071021
	…
	…
	10.10
	…
	(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	080207
	…
	…
	11.09
	25.84 ± 0.18
	(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	(6)



	080602
	…
	…
	9.40 ± 0.10
	…
	(7)
	> 48
	>  − 7.72
	
[image: equation]
	
[image: equation]
	…
	(6),(7)



	080605
	…
	…
	9.60 ± 0.10
	…
	(7)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	(6),(7)



	080804
	21.30 ± 0.15
	…
	9.28
	…
	(5)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	−0.75 ± 0.16
	(6),(21)



	081210
	…
	…
	10.07
	…
	(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	081221
	…
	…
	10.08
	…
	(17
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	090113
	…
	…
	9.90
	…
	(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	090201
	…
	…
	10.90
	…
	(4)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	…
	(6)



	090323
	20.75 ± 0.10
	−21.60 ± 0.18
	10.30
	…
	(5),(17)
	
[image: equation]
	
[image: equation]
	…
	…
	…
	(6)



	100424A
	…
	…
	…
	> 24
	(8)
	
[image: equation]
	…
	
[image: equation]
	
[image: equation]
	…
	(6)



	110818A
	21.90 ± 0.40
	−21.68 ± 0.05
	10.50
	…
	(5),(17)
	
[image: equation]
	
[image: equation]
	…
	
[image: equation]
	…
	(6)



	111123A
	…
	−22.05 ± 0.03
	11.17
	…
	(3),(17)
	
[image: equation]
	
[image: equation]
	…
	
[image: equation]
	…
	(6)



	120118B
	…
	…
	…
	…
	
	
[image: equation]
	…
	
[image: equation]
	
[image: equation]
	…
	(6)



	120119A
	22.60 ± 0.20
	…
	9.93
	…
	(5),(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	−0.96 ± 0.28
	(6),(20)



	120624B
	…
	…
	10.84
	…
	(17)
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	…
	(6)



	120815A
	22.05 ± 0.10
	…
	…
	…
	(5)
	
[image: equation]
	…
	
[image: equation]
	…
	−1.15 ± 0.12
	(6),(20)



	130131B
	…
	…
	…
	…
	
	
[image: equation]
	…
	…
	…
	…
	(6)





      

    

  
    
      Table A.5. 

      LGRBs from the literature (other than TOUGH and XHG samples) and this work with a Lyα-emission detection. GRBs 070223 and 080810 are not reported in this table although they are reported in Appendix B.1 because no information about Lyα flux is available for these two GRB host galaxies.

      
        


	GRB
	Redshift
	Host
	OA
	Lyα Host
	Lyα OA
	EW(Lyα)
	F(Lyα)
	L(Lyα)
	Refs



	
	
	
	
	
	
	[Å]
	[10−17 erg s−1 cm−2]
	[1042 erg s−1]
	





	971214
	3.4200
	Keck
	no
	yes
	…
	13.0
	0.62 ± 0.07
	0.66 ± 0.07
	(1)



	000926
	2.0400
	AlFOSC
	NOT
	yes
	no
	71.0 ± 18.0
	14.90 ± 1.10
	4.51 ± 0.33
	(1)



	011211
	2.1434
	xsh
	F1
	yes
	no
	14.0 ± 3.0
	1.60 ± 0.20
	0.58 ± 0.07
	(2)



	021004
	2.3298
	xsh
	UVES
	yes
	yes
	105.0 ± 10.0
	16.90 ± 0.30
	7.45 ± 0.18
	(2)



	030323
	3.3720
	no
	F2
	…
	yes
	108.0 ± 38.0
	1.20 ± 0.10
	1.23 ± 0.10
	(1)



	030429
	2.6600
	no
	F1
	…
	yes
	…
	0.31
	0.19 ± 0.00
	(1)



	061222A
	2.0880
	LRIS
	no
	yes
	…
	31.0
	16.80
	5.39 ± 0.00
	(1)



	071031
	2.6918
	no
	F2
	…
	yes
	…
	2.36 ± 0.27
	1.41 ± 0.16
	(1)



	081121
	2.5134
	xsh
	LDSS3
	yes
	no
	…
	4.90 ± 0.50
	2.60 ± 0.26
	(2)



	081222
	2.7700
	xsh
	GMOS-S
	yes
	no
	…
	1.60 ± 0.40
	1.07 ± 0.27
	(2)



	090205
	4.6500
	no
	F1
	…
	yes
	…
	2.36 ± 0.49
	5.16 ± 1.08
	(1)



	121201A
	3.3830
	no
	xsh
	…
	yes
	…
	2.14 ± 0.36
	2.31 ± 0.39
	(2)



	150915A
	1.9680
	no
	xsh
	…
	yes
	…
	5.00 ± 1.10
	1.46 ± 0.32
	(2)



	151021A
	2.3300
	no
	xsh
	…
	yes
	…
	10.50 ± 0.90
	4.63 ± 0.40
	(2)



	170202A
	3.6450
	no
	xsh
	…
	yes
	…
	2.70 ± 0.60
	3.49 ± 0.78
	(2)



	191004B
	3.5055
	xsh
	xsh
	yes
	yes
	7.4 ± 2.6
	1.00 ± 0.10
	1.18 ± 0.18
	(9)





      

    

  
    
      Fig. C.1. 

      
        [image: thumbnail]
      

      
        Same as Fig. 9 but with the shell model parameters zHG, [image: equation](Lyα), and [image: equation](Lyα) constrained by the values determined from the observations of the GRB host galaxy.

      

    

  
    
      Fig. D.1. 

      
        [image: thumbnail]
      

      
        Same as Fig. 9, but with the shell model parameters zHG, [image: equation], [image: equation], and [image: equation] constrained by the values determined from the observations of the GRB afterglow (and systemic redshift from the observations of the host galaxy).
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