The MUSE UltraDeep Field (MUDF). I. Discovery of agroup of L nebulae
associated with abright z =3.23 quasar pair
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tours represent the extended Lya emission of the three nebulae
detected within ~ 2000 km s~ of the two quasars, with contours
of SB levels at 0.6, 3.2, 10, and 31.6x10718 erg s™! em™? arcsec™2.
The “holes” in the nebulae are caused by the subtraction of con-
tinuum sources. The dashed lines represent the contours at 10, 50
and 80 exposures/pixel from the combined mean optimally ex-
tracted image. The alignment and morphology of these nebulae

TyMaHHOCTVl BbITAHYTbl BOOJ1b
coeanHUSIoLWEN NMUHNN:
tribution @ as in Arrigoni Battaia & et al. (2019), finding

a = .80 and ® = =56.8 deg for Nebula 1 and « = 0,91 and
@ = —48.1 deg for the Nebula 2. Within uncertainties (see

over, the probability of the nebulae to be randomly oriented
can be estimated as the ratio between the subtended angle of
the nebulae (= 50 degrees) and 2m, [5{]f3ﬁ{}]3, which is only
2%. The alignment of the nebulae thus likely reflects the

presence of an underlying structure not currently detected.

B Neb3 - ecTb UCTOYHUK, HO
cnabosaTt(?) m(r)=27.1 mag,
Several obscured AGN coexist?
Need X-ray!

Object  ZpebLya Zgso mi FWH MEM Flya Liyo  Size®
kms! 108 egstem? 108 ergs™! kpe
Nebl 3.230  3.221+0.004  17.9+0.02 1124423 748.9+£3.5 6.81+0.03 140
Neb2 3.229  3.229+0.003  20.5+0.03 1153+24 276.7+1.8 2.52+0.02 100
Neb3 3.254 — 27.1+0.20 513+25 35.5+0.6 0.32+0.01 35
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Neb3: +1550 km/s: — d < 5 Mpc (proper) L0 QSO
and hence it is likely to be associated with the same large 05
scale structure hosting the quasars and within the region in |
influenced by the quasars' radiation field 00

HeT pe3koro obpbiBa ApKOCTU —
He BCS1 MMEKLLLAsCa razoBada CTPyKTypa noacseveHa
KBa3apamu.

Iy Iy

OcHoBHOM nocblfnt paboTbl — NOACBEYEHA YaCTb 00OLEro
dmnameHTa.

KnHemaTunka noka He onucbiBaeTcs, Kak U OTHOLLEHUE NUHWUI
(>KOYT HaKomnneHns BCeX SKCNo3nLuii)
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A treatment procedure for GMOS/IFU data cubes: application to NGC 2835
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and B. W. Borges®
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GMOS (FOV 5x7 arcsec, 1000 lenslets, 0.2"):
- differential atmospheric refraction;
- Butterworth spatial filtering, to remove high spatial-frequency noise;
- instrumental fingerprint removal (W-PCS Tomography;
- Richardson-Lucy deconvolution

ArXiv:1902.07300

3- a1 paboTta B cepun (NIFS, Menezes+2014; SINFONI, Menezes+2015)
IDL codes: http://www.astro.iag.usp.br/~pcatomography/

(CCbISTKY NPULLNOCL YTOYHATL, TaM Moka TOJSIbKO ToMorpadus, Xxots obellanu Bce)

Target Programme ID Name of PI Observation date Grating Exposure time (s) Number Seeing

of exposures  (arcsec)
HZ 44 GN-2012A-Q-12 H. -Y. Shih 2012 April 24 B600+G5307 300.0 1 0.73
LTT 1020 GS-2012B-Q-52 R. B. Menezes 2012 November 28  B6004+G5323 900.5 1 1.16
LTT 1020  GS-2013B-Q-20 T. V. Ricei 2013 September 25  B600+G5323 900.5 1 0.75
LTT 2415  GS-2014B-Q-30 J. E. Steiner 2014 November 28  R8314G5322 300.0 1 0.55
LTT 3218 GS-2014A-Q-5 J. E. Steiner 2014 March 14 R831+G5322 300.5 1 1.37
LTT 7379  GS-2013A-Q-82 R. B. Menezes 2013 July 31 R8314+G5322 901.0 1 212
LTT 9239  GS-2008B-Q-21 J. E. Steiner 2008 July 29 B600+G5323 180.5 1 1.12
NGC 157 GS-2014B-Q-30 J. E. Steiner 2014 December 23  R8314+G5322 930.0 3 0.49
NGC 1313 GS-2012B-Q-52  R. B. Menezes 2012 December 4  B6004+G5323 589.5 3 0.52
NGC 1316 GS-2013B-Q-20 T. V. Ricei 2013 October 7 B600+G5323 1800.5 1 1.06
NGC 1399  GS-2008B-Q-21 J. E. Steiner 2008 August 4 B600+G5323 1800.5 1 1.13
NGC 2835  GS-2015A-Q-3 J. E. Steiner 2015 May 12 R8314+G5322 865.0 3 0.40
NGC 5236  GS-2014A-Q-5 J. E. Steiner 2014 February 23  R8314G5322 815.5 3 0.63
NGC 7424  GS-2013A-Q-82 R. B. Menezes 2013 September 23 R8314+G5322 808.5 3 0.54

Cemunap VOLGA 11/03/2019, Moucees


http://www.astro.iag.usp.br/~pcatomography/

X, (spaxels with 0.05 arcsec)

NHTepecHo, 4To TeopeTnyeckas kpmas (Bonsch & Potulski 1998) xopoluo onuceiBaeT faHHbIe

3emMns — nnockas: the curvature of the atmosphere are entirely compatible with those obtained

)

X, (spaxels with 0.05 arcsec)

OudpdepeHunancHasa pedpakuyma

34.0

33.0F

325F

Lol
-3
~]

L]
S
[=

Lad
B
Lh

W
]
i

323

T T T T r
polynom
4l 0.00
I } .. theory
[ T 1002 >
LT g
£ RN [+
2 M‘ T {004 &
—LL {006
1 L
5000 6000 7000 8000
Wavelength (A)
. 0.010
@ T 10.005
P
10000 &
o
\3J
1 L1 1-0005
l — 0010
5000 6000 7000 8000
Wavelength (A)

Y, (spaxels with 0.05 arcsec)

Y, (spaxels with 0.05 arcsec)

4

427

426}

425¢

241

423

with a plane-parallel atmosphere.

Cemunap VOLGA 11/03/2019, Moucees

50

48r

103

5000 6000 7000
Wavelength (A)

105

104

(pasoue) 'y

0010

<0.005

- 0.000

~-0.005

-0.010

{oasare) 'y

Arcsec

Figure 3. RGB composite images of the data cube of the star
HZ 44 (left) before and (right) after the correction of the DAR

15 1 05 0 05 1 1.5

Arcsec

451050 05 1 15



BblicOKOYACTOTHbLIE MOMEXN — YaCTUYHO, I/IHCprMeHTa.I'IbeIﬂ SCbeeKT (I'IJ'IOTHaFI YMNaKOBKa

domnbepoB?), yacTnyHo — n3-3a resampling 0.2" (hexagonal) — 0.05" (square)

WO (wavelet) n=2

= .

13 1 45 0 85 1 1.5 1.5 1 45 0

Afcsec Arcsec

D3 1

Bbino cTtano

Arcsec

5 <1 05 0 05 1 15 45 <1 45 0 05 1

Arcsec

Cemunap VOLGA 11/03/2019, Moucees

Arcsec

1.5

n=3

1.3

pasHuLa

-1 95 0 05
Arcsec

1.5

RIcsec

He yBepeH, 4TO NOoTOoK
coxpaHseTcs ....



He 0o KoHUa ACHbLIN MHCTPYMEHTasbHbIN 3(PdeKT.

PaccesaHHbIn cBeT + adhdekT oT 3ameHsbl 3C!

BblunTtaroT nuHmMm (M ammccum n acoopouum!), a B KOHTUHYYME NOTOM BbIAENAIOT COOCTBEHHbIN
BekTop E4, B KOTOpOM crnfianHoM ybuparoT noMexm u CTpoaT obpaTHoe npeobpasoBaHue

2 T
1.5 005
1 We are conducting the Deep IFS View of Nuclei of
0.5 Galaxies (DIVING®?) survey (PI: J. E. Steiner), whose
% 0 = 0.0t purpose is to observe, using the GMOS/IFU, the central re-
< gion of all southern galaxies brighter than B = 12.0. The
98 methodologies described in the previous sections are being
-1 Q051 used in the treatment of all data cubes obtained for this sur-
1.5 : '
2 i |
p— ' 4500 5000 3500 6000 6300 7000
-1 05 0 05 1
Arcsec Winelength (A)

ObINno cTano pasHuua

Arcsec
Arcsec

-1 495 0 05 1 -1 05 0 05 1 -1 65 0 05 1
Arcsec Arcsec Arcsec

Figure 13. Left: image obtained, from the data cube of the central region of the galaxy NGC 157 before the instrumental fingerprint
removal, by subtracting the image of the wavelength interval 5304 — 5401 Afrom the image of the wavelength interval 6383 — 6480 A.
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A SCIENTIFIC EXAMPLE: NGC 2835

[NII]6583:

original treated
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Figure 20. Left: images of the wavelength interval 6581 — 6587
A(corresponding to the [N II] A6584 emission line), after the sub-
traction of an image of the underlying stellar continuum, from the
non-treated data cube of the central region of NGC 2835. Right:
the same image shown on the left, but from the treated data
cube of NGC 2835. The non-treated image shows essentially noise.
However, the treated image shows two compact line-emitting re-
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is much lower. The calculated emission-line ratios for the
spectra of Region 2 from the treated

and non-treated data

cubes are [N II] A6584/H
A6584/H05(2)non—t?‘eated =

(Q)t'.-mqtﬂd =

0.40+£0.17,

0.4240.07

and [N II]

respectively. The two
values are compatible, at a 1o level, but, as expected, the
reduced noise in the spectrum from the treated data cube
resulted in a lower uncertainty for the emission-line ratio.
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