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ABSTRACT

At z>6 (when the Universe is <1 Gyr old), luminous quasars are exceptionally active: their central engine is a rapidly accreting supermassive (~1e9

Msun) black hole which resides in an intensely star-forming galaxy that is ab order of magnitude more massive than typical galaxies at these

redshifts. How can we account for such a rapid growth of these extreme sources? The exceptional quasar PJ308-21 may offer an answer. High-

resolution HST and ALMA imaging demonstrates that the quasar host is undergoing a merger with one or more satellite galaxies. For the first time at

these redshifts, host galaxy starlight is detected around a luminous quasar. A prominent Ly-alpha halo, detected with MUSE on the ESO/VLT,

partially overlaps the companion galaxy. The data in hand already show all the agents of rapid galaxy growth at play: gas, dust, star formation, and

nuclear activity. Here we propose to capitalize on the unprecedented capabilities of JWST to secure NIRSpec IFU observations, creating Halpha,

Hbeta, [OIII] and [NII] maps which will enable: 1) a characterization of the ionized gas physical properties (metallicity, ionization parameter,

powering mechanism) and a test for the presence of outflows; 2) an estimate of the stellar mass of the satellite galaxy; 3) a precise timing of the star

formation event, which we will use to understand the role of the gravitational interaction in triggering the starburst; 4) a test of the origin of the Ly-

alpha halo. These observations will lead to a fundamental new understanding of the build-up of massive galaxies and black holes in the early

universe.

 

OBSERVING DESCRIPTION

We propose to secure NIRSpec IFU observations of the quasar+galaxy merging system PJ308-21 at z=6.234. Very recently, ALMA has provided

first unambiguous evidence of satellite galaxies around quasars. The targeted system is the poster child of merging galaxies at z>6: High angular
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OBSERVATIONS
Folder Observation Label Observing Template Science Target
Observation Folder

1 IFU PJ308-21 NIRSpec IFU Spectroscopy (1) Group PJ308-21
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resolution (~0.2" or ~1 kpc) observations of the rest-frame UV starlight emission (from HST) and of the [CII] and rest-frame FIR dust continuum

(from ALMA) reveal the interplay of gas, dust, star formation, and nuclear activity. We can explain the intricate morphology with a current

dynamical model invoking the tidal stripping of one or more satellite galaxies orbiting in close proximity to the quasar host galaxy. In addition, a

bright Ly-alpha halo extends on the Eastern side of the quasar host, partially overlapping the satellite galaxy.

 

The system can be covered in only two IFU pointings. A third pointing off-source will be used for background subtraction. We will target key optical

diagnostic emission lines: Halpha, Hbeta, [OIII], [NII], as well as the stellar optical continuum emission, all in a single spectral setup. The goals of

the project include measuring the instantaneous star formation rate, reconstructing the kinematics of the ionized gas, constraining metallicity,

ionization parameter, probing the origin of the Ly-alpha halo, measuring its metallicity and ionization parameter, and assessing the stellar mass

budget of the system.
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# Name Target Coordinates Targ. Coord. Corrections Miscellaneous

(1) Group PJ308-21

Comments: Targets 2, 3 are science targets; target 4 is background.
Target Selection=[2 PJ308-21.W, 3 PJ308-21.E, 4 PJ308-21.BACKGROUND]

(2) PJ308-21.W RA: 20 32 9.9510 (308.0414625d)

Dec: -21 14 2.05 (-21.23390d)

Equinox: J2000

Parallax: 0"

Epoch of Position: 2000.0

Comments:
Category=Galaxy
Description=[High-redshift galaxies, Interacting galaxies, Quasar-galaxy pairs]
Extended=YES

(3) PJ308-21.E RA: 20 32 10.0900 (308.0420417d)

Dec: -21 14 2.45 (-21.23401d)

Equinox: J2000

Parallax: 0"

Epoch of Position: 2000

Comments:
Category=Galaxy
Description=[High-redshift galaxies, Interacting galaxies, Quasar-galaxy pairs]
Extended=YES

(4) PJ308-21.BACKGROUND RA: 20 32 9.6710 (308.0402958d)

Dec: -21 13 59.07 (-21.23307d)

Equinox: J2000

Parallax: 0"

Epoch of Position: 2000.0

Comments: Background pointing
Category=Calibration
Description=[Telescope/sky background]
Extended=YES
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n Proposal 1554, Observation 1: IFU PJ308-21 Wed Jul 14 00:00:22 GMT 2021

Diagnostic Status: Warning

Observing Template: NIRSpec IFU Spectroscopy

Background Observations:[]
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s (Visit 1:1) Warning (Form): Overheads are provisional until the Visit Planner has been run.
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s # Name Target Coordinates Targ. Coord. Corrections Miscellaneous

(1) Group PJ308-21

Comments: Targets 2, 3 are science targets; target 4 is background.
Target Selection=[2 PJ308-21.W, 3 PJ308-21.E, 4 PJ308-21.BACKGROUND]

A
cq
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io

n # Target TA Method Subarray Filter Readout Pattern Groups/Int Integrations/Exp Total
Integrations

Total Exposure
Time

ETC Wkbk.Calc
ID

1 SAME WATA FULL F110W NRSRAPID 3 1 1 42.947 53817

D
it

h
er

s # Dither Type Size Starting Point Number of Points Points

1 CYCLING SMALL 1 6

S
p

ec
tr

al
 E

le
m

en
ts # Grating/Filter Readout

Pattern
Groups/Int Integrations/Ex

p
Leakcal Dither Autocal Total Dithers Total

Integrations
Total Exposure
Time

ETC
Wkbk.Calc ID

1 G395H/F290LP NRSIRS2RAPI
D

5 1 true false NONE 1 1 87.533

2 G395H/F290LP NRSIRS2 13 1 false true NONE 6 6 5777.2 53817
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