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Lyman-a Transmission

Lyman-a Transmission
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Galaxy DLA

SNy =1021CM™2
Ny =102cm™2 mm
Ny =1022cm™2 mm:
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Heintz et al. (2025)

DLA from local HI gas effect



Our Work

7.4<72<8.2

Y New NIRSpec LAEs v New NIRSpec Redshifts O LAEs (EW>100 A)
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CMB + dark fraction
CMB (Planck 2018)
Lva+Lyp dark fraction
Quasar damping wing
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LAE clustering
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Stark et al. (2025) Chen et al. (2025)




The JWST-PRIMAL archival survey

Zupee = 8.7621 A JWST/NIRSpec reference sample for the physical
Diye=61.9+3.64 properties and Lyman-absorption and emission of 600
' galaxies at z = 5.0 - 13.4
K. E. Heintz, G. B. Brammer, D. Watson et al. 2025
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ALya'up=1180A
Zepec = 5,9156 —
Diya= —"50.113.0.3 DLya = f ) (1 o FA/Fcont)d/l/(l + Zspec)

A&A, 693, A60 (2025)
Zepec = 59440 https://doi.org/10.1051/0004-6361/202450243
Diya=19.3£0.7A © The Authors 2024
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Diyq > 55A — Excess damped Lya absorption
from local HI (with Ny; > 10%1cm™2)

Time since Big Bang

Strong damped Lya absorption C 35A < DLya < 55A h
Prevalence of the effect
- ® o on the Lya damping wings of an
IGM absorptions . .
0 0 \ increasing neutral IGM y
Excess Lya emission / UV bubbles

. 0A < Dy, < 354 N

Cases with excess continuum flux

suggesting contributions from

Strong Lya emitters \ ionized bubbles or weak LAEs y

10 12
Redshift (2) Heintz et al. (2025)

D}, < OA - Strong LAEs




Our Work

[ Overdensity ]<
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ABELL2744 Protocluster @ z ~ 7.88

JADES GOODS-S Field



Spectroscopic Data

Latest spectroscopic catalogues versions from the same fields:

ABELL2744, CEERS, JADES-GS, JADES-GN, PRIMER-COSMOS, PRIMER-UDS

ID=20027503 | z=8.1973 | UV Slope Analysis

Grade > 2 for z_spec

—— Spettro
10 error
e Calzetti fit points
== Calzetti: B=-1.963+0.113
Heintz fit points
== Heintz: B=-2.081+0.098
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Lyman-a Damping Wing Analysis (CORRECTED!)

D_Lya = 40.81 + 5.97 A
[IGM absorption]

—— Spettro osservato

= = Continuum (B da heintz)
Regione D_Lya
Lya 1215.67 A

ID=20051718 | 2=7.9574 | UV Slope Analysis

Spettro

1o error

Calzetti fit points

Calzetti: f=-2.296+0.157
Heintz fit points

Heintz: B=-2.484£0.111
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1800 2000 2200
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Lyman-a Damping Wing Analysis (CORRECTED!)

D_lya = 8.24 = 6.60 A
[Excess Lya / UV bubbles]

1250 1300
Rest-frame Wavelength [A]

—— Spettro osservato

= = Continuum (B da heintz)
Regione D_Lya
lya 1215.67 A

1250 1300
Rest-frame Wavelength [A]




Photometric Data ABELL2744 ~ —

Latest photometric catalogues versions from
the fields:
ABELL2744, CEERS, JADES-GS, JADES-

GN, PRIMER-COSMOS, PRIMER-UDS

* Magnitude < 27.0

* Quality Flag < 10

* Redshifts Scatter < 0.3
« S/N > 3-10

JADES-GS

Photometric Catalog Magnitude Distribution
(After flag quality cuts)

All phot (123890)
== Mag cut = 27.0
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PRIMER-UDS

PRIMER-COSMOS

20 25
F150W Magnitude (AB)

PRIMER-UDS Example Merlin et al. 2024
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Field Ga|axies: SeIeCtion _ Spatial Distribution - PRIMER:UDS .

J @ Specisolated (14)
Isolation Criteria Maximum Neiahbors | - s *  Final isolated (7)
* ang_sep = 4.0 arcmin 9

ot oot
 dz_phot = 0.6 _p

Total Galaxies: 57

Z Range = 7.40 - 8.20
Mean_ MUV = 27.42 + 0.90
Mean S/N =1.0 £ 0.7

Selection Pipeline Field Galaxy Redshift Distribution

have mag<27.0|

Note: 27779 galaxies Field range i v All 7 galaxies

Overdensity (exclud¢passed isolation criteria

27779

Number of galaxies

Phot -::Iatalc:-g After -:I1ual'rl:y Spec isolated Truly isolated . . . . 8:0 8.1
(all) (flag<10) PRIMER-UDS Example PRIMER-UDS Example




PHASE 1 — Systematic Search

Overdensity Galaxies: Selection

3D clustering with fixed
threshold (=5 neighbors)
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Neighbors vs Redshift
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JADES-GS Example

PHASE 2 — Detailed Core Analysis
Once the overdensity is confirmed, |
characterize it in detail and identify

the physical core

Spatial Distribution - Core Highlighted

Non-core

Core (=7)
Core center
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JADES-GS Example



Overdensity Galaxies: Selection

PRIMER-UDS CEERS
7 Galaxies 7 Galaxies
JADES-GS ABELL2744

11 Galaxies 8 Galaxies




MUV vs Redshift MUV Distribution
@ @)

— Matching Between Fields
The MUV distributions are
almost identical between CEERS,
, Field and
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Needs to get corrected for
lensing magnification!

@ Field (N=57) Field median (-19.56) No Correlations (Spearman):
€ JADES-GS (N=11) = = JADES-GS median (-19.38) D_Lya VS MUV p=_0.004, p=0973

A PRIMER-UDS (N=7) == PRIMER-UDS median (-19.75) R N
ABELL2744 (N=8)  —— ABELL2744 median (-20.36) D_Lya vs B: p=0.160, p=0.132

=
V  CEERS (N=7) CEERS median (-19.20) D_Lya vs z: p=0.106, p=0.319

7.|4 715 7.|6 7:7
Redshift




D\yo Vs Redshift

Field
JADES-GS
PRIMER-UDS
ABELL2744
CEERS

Field median (59.7 &)
— = JADES-GS median (40.0 A)
— = PRIMER-UDS median (97.5 A)
— = ABELL2744 median (56.6 A)
CEERS median (43.1 A)

7.|7
Redshift

D_Lya Estimate

* D_Lya =
— Strongest IGM Absorption
* Range: -119.7 to 156.2 A
— Very High Dispertion

Field and
* D Llya=59.7Ae
— Moderate IGM Absorption

CEERS and
* Dlya=431Ae
— Most lonized IGM




Stacked Spectra Comparison (Fit-Then-Average Method)
—— PRIMER-UDS (N=7, 2=7.766, D_Lya=113.8+3.1 A)
—— ABELL2744 (N=8, 2=7.877, D_Lya=81.7+2.3 &)
CEERS (N=9, 7=7.482, D_Lya=47.0+4.3 &)
Field (N=30, 2=7.754, D_Lya=75.0+1.4 &)
—— JADES-GS (N=10, 2=7.953, D_Lya=29.5+5.2 A)

1600
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Lyman-a Region Zoom

1250 1275
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