DrarFT vERsION OcToBER 22, 2021
Typeset using INTEX twocolumn style in AASTeX63

Mapping the Morphology and Kinematics of a Lya-selected Nebula at z=3.15 with MUSE

KeLLy N. SanpersonN 2.! More M. K. PrescorT®),! Lise CHRisTENSEN 2),2? Jonan Fynso (2. %2 anD
PaLLE MoLLEr (242

! Department of Astronomy, New Merico State University, P.O.Boz 30001, MSC 4500, Las Cruces, NM, 88033, USA
2Cosmic Daun Center (DAWN ), Copenhagen, Denmark
3 Niels Bohr Institute, University of Copenhagen, Jagtvej 128, 2200 Copenhagen N, Denmark
4 European Southern Observatory, Karl-Schwarzschildstrasse 2, D-85748 Garching bei Miinchen, Germany

(Accepted October 15, 2021)

x 18-18
-27°42'55" 1 1 F2.5, -27°42'55" 1 x [ [750
W
a7}
- 0 500
43'00" 4 2.0 Ln: 43'00" | _
Ny 250 7
05" 4 1.5 NE 05" £
2 $ 2 ‘ o £
=) 1.0 7 = .
10" 4 o 10" - —250 3
@ >
0.5 <
15" 5 -500
% Associated Galaxies 0.0 a 131 % Associated Galaxies —750
o Light-weighted Centroid o Light-weighted Centroid
201 % 56 L 20"{ = S6
3h32m15.05 14.5°  14.0° 3032m15.0° 1455  14.0°
RA RA

Aoxaaa moaroroBua: baaarres C.A. (s.balashev(@gmail.com) 28 Oxraopsa 2021 '




Beeaenue. Amausa Lya

Lya (1215 A) IIPEKpACHAA AHHUA AASl KOCMOAOTHH (Z = 2):

. BvopoA — CAMBIHN paCHpOCTpaHéHHbeI 3AEMEHT BO BceAeHHOU

*  Awmmns pesomancuan A,; = 6.5 X 1078571



Beeaenue. Amausa Lya

Lya (1215 A) IIpEKpaCcHAA AHHUA AASl KOCMOAOTHH (Z = 2):

. BvopoA — CAMBIHN paCHpOCTpaHéHHbeI 3AEMEHT BO BceAeHHOU

*  Awmmns pesomancuan A,; = 6.5 X 1078571

Ho aas aGcopOrmu (Harpumep, AafimaH-aAbda ACC — MEKIAAAKTHIECKAA CPEAR)
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Beeaenue. Dmuccusa Lya

Lya mabAroaaeTcss B OCHOBHOM B ABYX THITAX OOBEKTOB
Lya emitters u Lyman break galaxies
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Beeaenue. Dmuccusa Lya

C passuruem IFU (MUSE, KWCI) nosBraach BO3MOKHOCTb CHCTEMATHYICCKA
N3y4JaTh MIPOTLKEHHOE U3AYUEHHE B AMHUU Lya

1. Boxpyr rasaxruk (Steidel+2012, Wisotzki+2018, Leclercq+2020, ...)
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Beeaenue. Omuccusa Lya

C passuruem IFU (MUSE, KWCI) nosBrAace BO3MOKHOCTD CHCTEMATHYICCKA
H3y4JaTh HPOTKEHHOE U3AyUEHHE B AnHUA Lya

1. Boxkpyr rasakrtuk (Wisotzki+2018, Leclercq+2020, ...)

2. Boxpyr xkBazapos (Christensen+2012, Borisova+2016, ...)
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Beeaenue. Dmuccusa Lya

C passurueMm IFU (MUSE, KWCI) nosBraach BO3MOKHOCTb CHCTEMATUYICCKN U3yYaT
IIPOTAKEHHOE U3AydYeHUE B AnHUU Lya

1. Boxpyr rasaxkrux (Wisotzki+2018, Leclercq+2020, ...)

2. Boxpyr AGN u kBazapos (Borisova+2016, Arrigoni Battaia+2018; ...)

3. be3 accommaruu ¢ “ucrounnkom” — Lya nebulae (Lya Blobs)
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Beeaenue. Mcrounuk Lya
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LABn06

A Lyman-a blob in the GOODS South field: evidence for cold
accretion onto a dark matter halo *

K. K. Nilsson'*2, J. P. U. Fynbo?. P. Moller'. J. Sommer-Larsen®. and C. Ledoux®
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Fig. 1. Left a) Flux calibrated spectrum of the blob emission line. The line has the characteristic blue side absorption. indicating
high redshift. b) The part of the spectrum (binned with a binsize equal to half the resolution (1.1 A)) where Hf and [OIII]
should have been observed if the emission line was [OII] at a redshift of z =~ 0.36. These lines are not observed and therefore
we conclude the observed line is due to Lyx at 2 = 3.16. Middle Contour-plot of narrow-band emission from the Lya blob
overlaid the HST V-band image. The narrow-band image has been continuum subtracted by subtracting the re-binned. smoothed
and scaled HST/V-band image. Contour levelsare 2-10% 4-10 % and 6- 10~ * erg s~ ! cm 2 in restframe flux (corresponding
to 1.2 - 107, 2.5 - 107'% and 3.7 - 10~ '® in observed flux). The image is 18" x 18" (18" corresponds to a physical size of
~ 133 kpc). Numbers refer to those used in section 3. The dotted lines indicate the slitlet position for our follow-up spectroscopy.
Right Plot of surface brightness as function of radius. The flux is the sky subtracted narrow-band flux. The PSF of the image is
illustrated by the solid line, and the dotted line is the best fit model of Dijkstra et al. 2006. The deficit at ~ 45 kpc is due to the
asymmetric appearance of the blob.




LABn06. Sanderson+2021

Sanderson+2021 moAyanan oAHY HX CaMBIX TAYOOKHX HaOATOAcHUU Lya nebula ma MUSE:

~ 12 gwacoB MUSE (2019-2021)
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LABn06. Sanderson+2021

Haoaroaenus Sanderson+2021 moarsepaxaaroT Haamame Lya nebula ¢ pasmepom
~ 170 pkpc (4 x 1071° erg s~ cm™2arcsec™?)
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Figure 3. Regions of interest within the nebula (A-D and the location of S6). (a) Oth moment map with regions of interest
labeled. The vertical dashed line marks a dip in Ly« surface brightness between region B and the western lobe as discussed in
Section 4.1. (b) Spectra extracted from the labeled regions in panel (a) using a diameter aperture of 12 native MUSE pixels
(2.4 arcsec) and from the entire nebula. The gray long-dashed vertical line marks the systemic velocity defined as the central
wavelength slice (5048.481&)? and the two black short-dashed vertical lines mark the widest wavelength range of the 3D Ly«
mask. Each spectrum is plotted over 8000 km s~! and over arbitrary flux units on the y-axis. The transmission curve for the
narrowband filter used in the discovery paper by Nilsson et al. (2006) is over-plotted (orange). The Lya line profiles across the
nebula are varied and complex, showing multiple peaks or asymmetric line shapes.
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LABn06. Sanderson+2021

Kunemarmgaeckas CTpyKTypa YKa3bIBa€T HA CAOKHYIO MOP(OAOTHIO, KOTOPAs BKAIOYAET
00AACTb IIOXOXKYIO HAa OMKOHMYECKOe ncreueHue nus ucrounuka S6 (type II AGN):
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Figure 4. First and second image moment maps. In each case, the systemic velocity was defined to be the wavelength layer
with the largest connected region of voxels with SNR> 2 (5048.481&). (a) The velocity map derived from the first moment of
the flux data cube. The kinematics of the gas in LABn06 show hints of ordered motion around the location of S6. There is also
a steep North-South velocity gradient seen across the western lobe (see Section 4.1) of the nebula near three of the associated
galaxies (Prescott et al. 2015b). The vertical dashed line marks a dip in Lya surface brightness between region B and the
western lobe as discussed in Section 4.1. (b) The apparent velocity dispersion map (ov) derived from the second moment of
the Lya emission. The gas to the South-East of S6 shows lower velocity dispersions. Larger velocity dispersions are seen to the
North-West of S6, but these higher o, values are likely caused by the double-peaked nature of the Lya emission in this region.
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LABn06. Sanderson+2021

Apyrre AMHHU, KOTOPBIE MOIYT accoruupoBaTtbes ¢ LAB He HariAeHsr:
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Figure 7. Flattened 2D images centered on the expected wavelength for each UV metal line assuming a source redshift of
ZLya = 3.15. Contours of the Ly« emission are plotted at arbitrary levels. We also indicate S6 (purple star) and the locations of
some of the largest peaks in these images (black circles; 1.2"radius apertures). S6 seems to lie close to a peak in the NVA1240
image and one of the peaks in the CIII]A1909 image.
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LABn06. Sanderson+2021

Ho mpeaeAB AOCTATOYHO BBICOKHE, YTO HE HpoTHBOpednT HcTOUHUKY AGN:
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LABn06. Sanderson+2021

Sanderson+2021 moAyamAan OAHY UX CaMBIX TAYOOKHX HaOATOAcHUN Lya nebula ma MUSE:
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