
    
      Fig. 3. 
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        Integrated spectra and SB maps of the two observed SMGs. Left: spectra integrated inside the 2″ radius aperture (black circle) of ALESS61.1 (top) and ALESS65.1 (bottom). The gray shaded area shows the channels used to build the SB map, and the vertical magenta line indicates the expected Lyα wavelength. Right: Lyα SB maps of the two SMGs at the expected wavelength from their redshift, listed in Table 1. The maps have a side of 20″, which at their redshifts corresponds to about 133 and 132 kpc for ALESS61.1 and ALESS65.1, respectively. A scale bar is shown for each map. These maps are smoothed using a 2D box kernel with a width of 3 pixels (0.6″). The black circles indicate an aperture of radius 2″ centered at the SMG position.

      

    

  
    
      Fig. 5. 
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        Kinematics of the detected Lyα nebulae: Velocity shift ΔvLyα maps (left column) with respect to the Lyα peak wavelength of the nebula (see Fig. 2), and velocity dispersion σLyα maps (right column) of the Lyα nebula around the three QSOs, computed from the first and second moment, respectively. The maps are smoothed as in Fig. 2. The moment calculation is performed only inside the 2σ isophote of each nebula. The positions of the LAE and SMG companion of the BR1202-0725 system are marked with a green and white cross, respectively. The side of the map is 20″ for BR1202-0725 and 10″ for G09-0902+0101 and G15-1444-0044. A scale bar is shown for each map. The gray circle in each map indicates the 1 arcsec2 region used for the QSO’s PSF normalization, which is neglected in our analysis.

      

    

  
    
      Fig. 7. 
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        Ratio of the nebula and QSO Lyα luminosities versus the dust mass of the central host galaxy for the three QSOs in our sample (black with IDs) and for the Fabulous system (blue; Arrigoni Battaia et al. 2022).

      

    

  
    
      Fig. A.1. 
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        Properties of the wavelength-dependent Moffat fit used to estimate the seeing for BR1202-0725. Top: Seeing (FWHM of the Moffat fit) as a function of observed wavelength of BR1202-0725’s PSF (blue) with its respective 1σ uncertainty (shaded region). The power law fit is shown with a dashed orange line, and the fitted parameters are shown in the legend. Bottom: Beta parameter of the fitted Moffat profile as a function of wavelength with its respective 1σ uncertainty.

      

    

  
    
      Fig. B.1. 
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        Example of a QSO broad-line emission identification, for G09-0902+0101. Top: Integrated spectrum inside a 1 arcsecond diameter aperture of G09-0902+0101, shown in black. Overlaid are a smoothed spectrum (blue) and a continuum spectrum (green), constructed using a median filter of 50 and 500 channels, respectively. The red and pink crosses indicate detected peaks of line emission and the intersection between the smooth and continuum spectra, respectively. The vertical gray lines indicate the regions where each line emission is excluded to build the PSF (see Sect. 3.1). Bottom: Difference spectrum between the smooth and continuum spectrum of the top panel. The dashed green line indicates the 3σ threshold for line identification. We indicate with a dashed red line the position of the QSO’s Lyα and broad-line emissions, with their respective labels.

      

    

  
    
      Fig. C.1. 
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        Lyα, Si IV, CIV, and He IIχSmooth maps using a velocity window equivalent to the 30 Å narrow band used for the Lyα SB maps for BR1202-0725. The side of the maps is 20″, corresponding to 129 kpc. We show with a circle the 1″ × 1″ normalization area of the QSO’s PSF-subtraction.

      

    

  
    
      Fig. C.2. 
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        Lyα, Si IV, C IV, HeII, and CIII]χSmooth maps using a velocity window equivalent to the 30 Å narrow band used for the Lyα SB maps for G09-0902-0101. The side of the maps is 20″, corresponding to 152 kpc. We show with a circle the 1″ × 1″ normalization area of the QSO’s PSF-subtraction.

      

    

  
    
      Fig. C.3. 
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        Same as Fig. C.2, but for G15-1444-0044. The 20″ side of the maps corresponds to 148 kpc.

      

    

  
    
      Fig. C.4. 
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        Lyα, Si IV, C IV, and He IIχSmooth maps using a velocity window equivalent to the 30 Å narrow band used for the Lyα SB maps for ALESS61.1. The side of the maps is 20″, corresponding to 133 kpc. We show with a white cross the position of the SMG.

      

    

  
    
      Fig. C.5. 
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        Same as Fig. C.4, but for ALESS65.1. The 20″ side of the maps corresponds to 132 kpc.

      

    

  OEBPS/aa46879-23-eq8.gif
M, =6.737 x 10" Mg





OEBPS/aa46879-23-fig9_small.jpg





OEBPS/aa46879-23-eq27.gif





OEBPS/aa46879-23-eq5.gif
SFR = [Lp, /(10" Lg)| Mg yr~






OEBPS/aa46879-23-eq29.gif
FWHM = 2y217F — |





OEBPS/aa46879-23-eq7.gif
log(M,/[Mg]) = 10.487 "
S





OEBPS/aa46879-23-eq23.gif
SBLCK





OEBPS/aa46879-23-eq22.gif
v OC RHV;





OEBPS/aa46879-23-eq21.gif
Lyee/Lyyy

o/ Liye





OEBPS/aa46879-23-eq3.gif
SFR = [Lp, /(10" Lg)| Mg yr~






OEBPS/aa46879-23-fig17_small.jpg





OEBPS/aa46879-23-fig8_small.jpg





OEBPS/aa46879-23-fig1.jpg
[,-29sdJe ;_S,_wd B34 0T] 9S

(=} o o o o
™ N — o

60
5
4

BR1202-0725 |

G09-0902+0101
G15-1444-0044
ALESS61.1| 1

ALESS65.1

~ 20kpc

20

10
0
5.0

5.0. 0.50. 5 0.
(9] o n (9] o o o
[{-Y {-S¢-wdb13,;_0T] ANsusp xn|4

0.5

5000 6000 7000 8000 9000

Observed wavelength [A]





OEBPS/aa46879-23-eq30.gif
CONVOLIDATA,

SMOOTH( s,y






OEBPS/aa46879-23-fig2.jpg
Flux density [1077 ergcm™2s"1A-1]

PN T S

I B

BR1202-0725]

20_kpc

Bl lbviva by L

6800 6900
—-5000 0

7000
5000

At

4900 5000
—5000 0

5100
5000

- —
G09-0902+0101

=

.
[

T T T T
. .
.
+
o
L

N
o
T :
o]
M

T
L 4
i
O

LA AL B B S B

5200
Observed wavelength [A]

5300

5400

fG15-1442-0044]'

3 s

T T T
"
&y
*

I WS FRE e

.

O =, N WH U]
O O O O oo

= N W s 0O,
SO O O O O O©
SBLyq [1078ergcm~2s~tarcsec™?]

o





OEBPS/aa46879-23-fig4.jpg
2

— (=}
[ i
L pe
- 4
- ~.\
!
o 4o
i
— (=] —
o o |
— — o
i
[,-29sdue ,_wWd _sbus g
= =] (=3 = (=}
© 9V © < [\ (=}
Ffrr@Frprrrrrrrr
el e

BR1202-0725

G09-0902+0101

o1l *Ags

102

20

102

Physical projected radius [pkpc]





OEBPS/aa46879-23-fig8.jpg
Hell/Lya

107!

1072

Shock
T

Shock + Precursor
T

107!

Hell/Lya

1072

puso

Borisova et al. 2016

Fossati et al. 2021

Lau etal. 2022
BR1202 - 0725 (this work)
G09 - 0902 + 0101 (this work)
G15 - 1444 - 0044 (this work)

CIV/Lya

10°

L
1072 107t
CIV/Lya

10°

o
log(ny) (cm~3)

1000
850
700
550
400
250
100

Vs (km s™1)





OEBPS/aa46879-23-fig7_small.jpg





OEBPS/aa46879-23-fig3_small.jpg





OEBPS/aa46879-23-eq16.gif





OEBPS/aa46879-23-eq15.gif
eh
SFRy





OEBPS/aa46879-23-eq18.gif
+FWH My





OEBPS/aa46879-23-eq17.gif
FWHM





OEBPS/aa46879-23-eq12.gif
eb
[Net
Lyye





OEBPS/aa46879-23-eq11.gif
Livw
o





OEBPS/aa46879-23-fig13.jpg
G09 — 0902 + 0101
Lya SilvV CIV Hell CIII]

T RERRERARE EETTT T T |§ 4 T T
J )
SRR 0

e WY -2 {
‘unl.“u_u.lé —4 BiGiEns ||—§ 4E||||u_u

N
T

T T

o
R LR L
°

Eoovalovndy

T

XSmooth






OEBPS/aa46879-23-fig15.jpg
ALESS61.1

Yioowsy






OEBPS/aa46879-23-fig15_small.jpg
CYCTERC L





OEBPS/aa46879-23-fig17.jpg
G09 (MUSE)
G09 (model)
G15 (MUSE)
G15 (model)
BR1202 (MUSE)
BR1202 (model)

i
hv [Ryd]





OEBPS/aa46879-23-eq10.gif
M, =23"x10"
o % 10
Mg





OEBPS/aa46879-23-fig6_small.jpg





