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Massive dusty galaxies: Poor candidates for LyC escape?

o Inefficient clearing of neutral gas and/or increased dust attenuation

(Ma+2020, Rosdahl+2022). 20
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Emerging population of massive dusty LyC leakers
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@ Clumpiness may cause locally bluer P .
Bubs than integrated values @ Wang+2019 and Roy+2024 objects
(Bolamperti+2023) are compact and are [S 1] deficient.
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Case of LyC Leakage from an Evolved Spiral Galaxy at z ~ 1.1
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Stellar population and dust properties
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lonizing to non-ionizing flux/luminosity ratios

I @ BPASS (Salpeter IMF, Z = Zo) —— Observed ratio (IGM corrected)
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A possible scenario

a\‘,\O ]
od Ste\\\;r o opy] dust

¥ ensht®

Nyt ot
*i:/ - Site of LyC photons
V.l escape, no dust

<__,HII region, LyC photons
produced but no escape
and enshrouded in dust

F73s ~ fesc XL735
F1500 L1500 X 1094 A1500
obs, IGM corr

9 April, Escape of Lyman radiation from galactic labyrinths, 2025



Summary
@ Hints of an emerging population of massive dusty LyC leakers.

@ A geometry with holes and a complex SFH maybe required to explain the LyC
leakage from these class of objects.

Future directions

@ Unclear how statistically significant these systems could be to the ionizing
budget during the EOR. Including the statistics from non-detections is also
important.

@ Are the integrated properties good indicators of LyC escape in these cases?

@ Could inclination effects play a role as in Ly« escape (Verhamme+2012)?
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Properties of LyC leaker candidates at z ~ 1 from AUDF surveys

@ fese ~ 0.15 — 0.85 and log;o(&ion/Hz erg_l) ~ 25.1 —25.7.

o Potential biases from IGM modeling and the depth of the survey though there
maybe something more fundamental.

- Maulick+25 (in prep) ®  Maulick+24a ol Vanzella+18 & Fletcher+19 @ Marques-Chaves+21,22 ¥ Kerutt+23
wki Maulick+24b, SF ki 1zotov+16a,b;18a,b,21 W#  Steidel+18, All Wang+19 Flury+22 @ Dhiwar+24
@ Maulick+24b, AGN @ deBarros+16 @ Steidel+18, LyC detected @ Saha+20
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Neutral gas outflows
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Examples of 'red’ LyC leakers at z ~ 1 with UVIT (also; Saha+2020 and Dhiwar+2024).

UVIT F154W (LyC) UVIT N242W HST F336W HST F814W JWST F115W JWST F277W HST G141 Ha
- o ‘
)
& » ‘ .
(AF13753, z ~ 1.1, Maulick-+2024a)
UVIT N242wW HST F336W HST F814W JWST F115W JWST F277W JWST F444wW
Ty -~ e - .
(AUDFs_F14054, z ~ 0.99, Maulick+2024b)
UVIT N242wW HST F275W HST F336W HST F775W JWST F115W HST G141 Ha

(AUDFs_F15365, z ~ 1.1, Maulick42025, in prep)
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Case of LyC Leakage from an Evolved Spiral Galaxy

ASPECS-LP.3mm.11
Zcoz-1)=1.096

Boogard+2019

1"(~ 8 kpc) @ z ~ 1.1, located in the HUDF.

@ log(M./Mg) ~ 10.3, no X-ray
detection.
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Overdensity at z ~ 1.1

I
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Properties

Properties of AF13753 and Iis Individual Components G1 and G2

Column Name Value

ID (in UVIT FIS4W catalog)
CANDELS 1D

MUSE ID

RA., decl. (J2000)

FIS4W (LyC) S/N

Ha' line flux

HE line flux

Hy line flux

[0 1] AM959, 5007 line flux
[0 1] A3727 line flux

EWiiozen (A) 103125572
EWpgrea (A) 1681 £ 6.84
EWo ey (A) 3079 +3.53
Reduced * of best-fit SED models 098 (G1), 0.78 (G2)
log,(My/M.) 1032009 (GI)
1027 £0.10 (G2)
SFRsep,10 nyr (M y7) 33274709 (G).
1037 +7.54 (G2
SFRy, (Mo yr™') 47.16 £8.71
BB = V)act paimer 0.5 £0.02
E(B ~ V) si 0.5 (G1). 0.5 (G2)
Zsin 0.006 (G1), 0.048 (G2)
log (G /Hz ere ™) (G1) 2545 £0.10
o(€hoee A [z erg ) (G1) 2584 0.10
Fvot e 0.12 £ 0.03 (case B)
01 (case A)
ot e 02 (case B)
0,03 %001 (case A)
Jucse 024012 GI)
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Properties

Object U':(’;” (J;‘:‘Cj) g Cdeeston o Muy B (Fiye/Fisk 03¢ 8 logg(€/Hz erg”)  log(M./Mo) S(F;‘f;r’f’f:"
AUDFs_F20788b  53.0559 -27.7211 1.04 430 0002 1857 -186£0.10 077£0.17 084+0.11 0.66=0.14 2573 8744020 7454314
AUDFs_F14054 531713 -27.7930 0.9 383 0008 1843 -1.36+009 052014  059+017 070%0.12 25.16 9234002 4594020
AUDFs_F21146 531129 -27.7199  L.11 380 0009 -1947 -1.06+020 025+£006 0.14+0.09 0.35%0.09 25.14 9.98+0.03  24.60+1.22

AUDFs_F20208  53.1281 -27.7293 142 405 0005 2014 -181£006 030£006 046+021 0.50%0.06 25.66 9314011 30.07£3.08
AUDFs_F16775b  53.1588 -27.7706 1.00 303 0034 -1913 0884017 034010 0274010 0.32+0.12 25.12 9854002 16.94:£0.86
Object CLEARID MUSEID'  Fiomyn Fus Flom Fiia EWigaei(A)  EWiompea(A)  EWnaea(A)  EB=V),q (;FR:'"“ Class*
oyr—

AUDFs_F20788b 40553 = - 2054042 8294048 6154045  66.22°13% 214677132 3088538 0024026 2.97+1.89 SF
AUDFs F14054 25304 1002 138001 0184004 1134005 126+0.03 - - - 1024026 6374409  AGN

AUDFs_F21146 40878 = 2224056 6.14+0.64 15284107 1615355 3709534 14002103 0934030 75.96+5629  SF
AUDFs_F20208 38849 - - 3434101 2430+1.06 2974066  61.10°130% 370.49'5 395.07'706 0324034 285342387 AGN

AUDFs_F16775b 30520 13 3714002 4224055 4.69+058 2094+£0.65  20.6735 19.073%) 139.06'43)  0.54+0.15 30.30+11.25  SF
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CIGALE Modules

Module. Parameter Parameter input
— . 100.500.1000,1500,
3000.4000
T (Myr) 50,100,500, 1000,2500
2 010203040506
A\gt“w“ Myr) 200,300,500, 1000,
1500.2000.3000.5000
agel.., (Myr) 2.5.10.20.40.50
be03 IMF Salpeter (0)
metallicity 0.0001,0.0004,0.004,
0.008,0.02
— Gas metallicity 0.0001,0.0004,0.001,0.004.
0.008,0.02
0.05.0.1,0.2,0.3.04.06,
Jostre -
fraction of LyC photons
absorbed by dust 001,02
fina
Calzetti dust attenuation E(B-V),, Q01025090
0.50,0.70.0.90
E(B-V) factor’ 044
& 0.5
UV bump wavelength 2175 nm
restframe paramelers. UV 3 slope (Calzetti) True
Dnd00o* True
True

Infrared excess (IRX)
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o AstroSat UV Deep Field South Survey
(AUDF South; Saha, Maulick+2024). Covers

~ 236 arcmin®. 30 depth~ 27.2 (F154W)
and 27.7 (N242W).

o Novel background estimation method
(Pandey & Saha, 2024).

o UVLF at z~0.4—-0.8
(Bhattacharya+2025, in prep).

@ High-resolution HST (HLF, Whitaker+2019)
and JWST imaging (JADES,
Eisenstein+2023, Rieke+2023). g

"

@ Slitless spectroscopy (3D-HST, CoHUDE :
Momcheva+2016; CLEAR, Simons+2023) P i
and MUSE data (Bacon+2022). Sy e

o JWST NIRCam grism (FRESCO, = s
Oesch+4-2023) and JADES NIRSpec S g '
(Bunker+2023). Saha, Maulick-+2024

Dec (J2000)
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Dusty Massive LyC Leakers,
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