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R F oo Introduction
St u d y Of J WS | LR A ) ‘ O”tﬂm Galaxies continuously evolve over cosmic time through
,’_.  — . " .. - e 2 ] Observer interactions with the surrounding circumgalactic media
N A e > ] . - . e . e (CGM). Here, we present an absorption-line study of the
. o b . :..0 T s ‘, ; .v»“‘j.‘: % 5 ‘ Fig 1. Schematic diagram of the circumgalactic medium and kinemattics within CGM associated With three high-redshift galaxies With
a ax I e s " %’ - emission redshift in the range 1.9-3. Analysis of
*’ . y ‘ . . absorption spectra provides insight into the kinematics,
. o ° ' é* . ° o ObjECtlve depletion patterns, and gas conditions in these galaxy
. .' T TN g i x i . . . . . environments, with a focus on key metal lines such as Ca
. A\ Ao S S P o . :’Ahlz Wo(r(lééllvrlr)]s at undt:rsdtand![rr\]g tt:e leu:ga(ljac;;u; I, Mg Il, and Na I.
1,2 TE-. i Pt edia associated wi ree high-redshi
AUthors Anukalpa Bhaumik ™ and Dr. Katherine I;avjv“ns i - : ; galaxies observed in the GOODS-South field as part
Affiliations  1.Indian Institute of Astrophysics . ‘ of the JWST (James Webb Space Telescope)
2.St. Xavier's College, Mumbai University B i( Advanced Deep Extragalactic Survey (JADES).
: NIRSpec ID: 138717
Methodology m—— AnaIyS|S and Results NIRSpec ID 199773 NIRSpec ID 197911

N=n-t atoms per cm?

— ! . We proceeded with laying metal absorption lines: (j C}C —c -
i Call, Nal, Mgll along with the Hydrogen Balmer lines Cj\j‘ﬁg C’_’_]EjEj —l

& ¥ on top of the spectra in the observer's frame of

We surveyed and identified spectra with aborption
features from the Data Release (DR) 3 catalog of

. z~1.90
NIRSpec/MSA spectroscopy for 4,000 galaxies referennce (Fig.3), for the three shortlisted sources. Ultradeep field -
(D’Eugenio et al.,, (2025)), observed within the . e Atomic transition data was referred to from the NIST g14 anaysed
. .. Fig 2. Column density implying the abundance z~2.84 z~3.06
Great Observatories Orlglns Deep Survey of an element in the host galaxy Atomic Database. Ultradeep field Medium field
(GOODS) South Deep and Ultradeep field in the g140 analysed g140 and g235 analysed
9140 grating wavelength range (0.6 - 2.0 microns).  Previous studies featuring similiar high . Next we employed the Python package VoigtFit
velocity widths in absorption as well as (Krogager, J.-K. 2018) to fit single-component voigt
Analysing absorption profiles can help calculate emission lean toward turbulent winds, profiles to our aborption features (Fig.4) in the .
the column density N (abundance) (Fig 2.) through inflows and outflows caused mainly due spectra and obtain the column density (Table 1) for F
the total optical depth and observed intensity to star formation and/or active galactic each element, to understand their abundamce in the § o toee as01
equations. Fitting a voigt profile enables us to find nuclei (AGN) activity as the primary CGM of the galaxy.
the best N parameter that succesfully equates driving agent. E
. . 3 ar1g B )
them, implying a ‘good fit'. . Lastly we computed the depletion patterns (Table 2) %o
: : : $
using a volatile element: Nal and a non-volatile 000 TIR0000TIO00 01000 00 3000 M50 4000 SN0-2000 100001600 2000 30000 oo e e
element: Call or Mg” depending on the Wavelength x Fig. 3. Redshifted absorption lines overlaid on galaxy
Conclusion range and good flt fOf' each. :é ' spectra of NIRSpec ID 138717
These results, which are part of an ongoing § 0 tomme 2310 i s e R
RS X Y N study, shed more light on the role of galactic . The kinematic analysis reveals significant velocity ; o0 130490 2180 o008 451 15005008
T N Ca 01192007 feedback, AGN activity, and dust processing in widths in the galaxies, ranging from 400 to 2000 f Hess10)  _133020%1650 756662538 15934001
_ el Ma ta 09422008 . : . . . : S . § Call 3034 Hp3835 —1351.70+22.10 636.66+32.96 16.14 +0.02
shaping the CGM at high redshifts. Probing km/s, with absorption features indicating large-scale 2 HO3797  —1354.80£2380 591.10£40.00 1618 +0.03
Table 2. Depletion [Y/X] calculated from volatile : : : : : 4000 -2000 0 - 2000 02000 4000 HZ 3889  —1314.90 £20.80 730.79 +32.34  16.00 +0.02
element Na and non-volaitle element Ca more such sightlines, both from the JADES gas motions possibly linked to strong outflows, Rel-vetoctty (km <) el veloctty (km =)
recent DR 4 and 5 release and the Nancy turbulent CGM dynamics, or AGN-driven winds. Fig. 4. Voigt profiles fit to absorption features in the galaxy spectra szall?o;gﬂg;:go;zztm\;:;?rlpan:;n |LZdS:;ﬁcﬁssqe:i£it3R§
Elemental abundance and depletion patterns Grace Roman Space Telescope could enable of NIRSpec ID 138717 computed from voigt profile fitting
in these environments appear to be quitt 5 [icher understandin
g of CGM-galaxy N ry: . .
different from the local interstellar medium. interactions across the history of the Universe. Caltech Conference on Shlftlng Landscapes in Astrophysics:
Related lterature New Frontiers to Explore with Roman
. Keck absorption-line spectroscopy of galactic winds in ultra luminous infrared galaxies (David S. Rupke et al. 2002)
. A fast-rotator post-starburst galaxy quenched by supermassive black-hole feedback at z= 3 (Francesco D. Eugenio et al. 2025) Contact: bhaumikanukalpa@gmail.com, katherine.rawlins@xaviers.edu Pasadena’ CA’ USA

. Mapping the “invisible” circumgalactic medium around a z ~ 4.5 radio galaxy with muse (Wuji Wang et al. 2021)



