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The object is detected with JWST/ | \
NIRCam as a point-source triply imaged 4
; by the strong lensing cluster Abell 2744. |
| Both its gravitational lensing geometry |
- e > ‘ and it's HST/ACS-dropout nature firmly }
UNCs:f{-_-:: d 1 Abell 2744 ) — = | i
. 1 place it at Zye, > 7. !
8 The flux ratios of all three images concur l |
\ i | with the magnification ratios across all §
. ‘ I
, The public UNCOVER survey (Bezanson | | bands, which confirms the detection to |
r . [ I
g ct al. 2022) observed Abell 2744 with | \: be genuine. This discovery is published ‘»\
| .JWS".I' and repre.sents the deepest ! in Furtak et al. 2022b. 5
| imaging of a lensing cluster to date. [t Q D |
q‘ reaches 5o-depths of 30 AB per filter. |
\i These incredible depths and the wide (T T o S
- field-of-view enabled the discovery of |
numerous new strong lensing features in
| the cluster outskirts. We used these to ' Folding-in the lensing magnification, we
N [ ‘ p . . .
| oublish a new and extended strong ‘L " | J measure a very faint UV luminosity of
lensing mass model of Abell 2744 “ My ~ —17. More importantly, the
I (Furtak et al. 2022a). M unresolved point-source nature of all FW
e = S \ ' three multiple images yields an upper
1 . J
P — = imit on the size of r, < 30 pc! Vr
) \ Such a compact morphology cannot | \
| l I' originate from a galaxy. This object is &
» , o
Our object has extremely red colors in § \ smallelr b>|/ o ordfer Ofl mfj%n;tude than |
l the four reddest NIRCam filters, about | ‘q «\ ’ltyplca gS|aX|ecas|\|O7S|mlard y Uhm'”(js:)]:t
| . \ | -
# one half of a magnitude redder than f§ 1 tresembles | (zj.q, ° red blg Fr? o
“ typical JWST-detected galaxies at the | \ qualsazrorzezcenty SCOVErEE by uJImOtO ‘
| same redshift. ] eta
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] * This work
) 3.0 1 e Endsley+22 galaxies 1.25 0 ;
25_: ¢ Labbe+22 galaxies * 10 —§ ‘
I o 0 - 1.00 o |
L <201 . = | !
! = ® - 0.75 2 g — 10-1 l |
=) 1.5 1 3% o 5 & 107+ = \
| N ° [ |
; 1.0_; O o - —- 0.50 é | Iﬁm 4‘
| K o5 8&3-.0? 025 5 I = »
| S : © 0 o %g: & 20 arcsec 1072 3 i This work \m
| 0.0 7 0B e ao‘oo.o ° 0.00 | | 1 @ GNz7g |
_ i° ‘0: ° | - | 1 MW Galaxies z ~ 6 —7 |
054 4 e 0.5 | The critical curves of our | @ UV compact galaxies z ~ 2.5 |
| _1.0 1~ L B e NSSLLE I m e iy i lensing model (Furtak et al. 2022a) are shown in blue and red for a source at z, = 1.7 and z, = 7.5. The ) 1077 5 HH Compact red galaxies z ~ 9 {
y —0.5 0'12770\‘7\5/1? 1'%\/ Lo 2.0 | point-like red multiple images in cyan squares are the images of our z,, = 7.7 AGN candidate (Furtak et al. _'24' ' '_'22' ' '_'20' ' '_'18' ' '_'16' )‘
| - y_ -; ; )AB _ _ A l 2022b). The orange squares highlight the Zitrin et al. (2014) triply-imaged z ~ 10 galaxy in Abell 2744, } Myv |
. f which was recently spectroscopically confirmed at z = 9.76 with JWST (Roberts-Borsani et al. 2022). N 1L _ _ _
—_— = — ——— e —— — I __“ —_— = — S —
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it We fit the JWST and HST photometry § ) ’I | ‘\
i both with galaxies and type-Il AGN using \y» i Photometry and size measurements? Gravitational lensing [§ il We also explore and discuss if this &
| BEAGLE (Chevallard et al. 2016) and its ‘ modelmg’? Detailed SED-fitting? In-depth discussion of ‘l object’s peculiar emission features could J
' newly-developed templates (Feltre et al. ‘ exotic sources? Then please check-out our recent papers: | ‘ originate from a new type of hitherto |
‘ 2016; Vidal-Garcia et al. 2022). | | ] Furtak et al. 2022a, arXiv:2212.04381 ‘ | unobserved source such as: a cluster of |
\ The emission line-driven AGN-templates ' [ Furtaketal 2022b ArXivi0212. 10531 ) ~ supermassive, Population Ill or dark stars, '
) fit the red colors of our object better | ST SE = — = ﬁ a Pop. lll hyper-nova, or a direct-collapse @
l than the continuum-dominated SF galaxy u‘ N—— p— q' black hole. ¥
| templates. A non-detection in dust- i Of these possibilities, both a cluster of %
§' continuum also rules out a red SF galaxy. | supermassive stars and a direct-collapse |

Il black hole are consistent with the ?‘

'} o6 12Wionn4us = 327132 A log(My /M) = 10.57170-97 EW(omr4+us = 91 371959 A \i . .
T rog(h1 /M) = 8.00+0.01 o (tage /ye) — 5.4702 (M /Mgy ) — 511702 § observed colors and lensing time delays.
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