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Objectives

High redshift quasars serve as exceptionally luminous

background beacons that illuminate the diffuse and

structured gas distributed along the line of sight. As the

quasar radiation traverses intervening regions, distinct

absorption features are imprinted carries information about

their kinematics, ionization conditions and chemical

composition. Among these diagnostics, the C IV resonance

doublet at 1548.204 Å and 1550.774 Å is a particularly

powerful tracer of highly ionized, metal enriched gas

associated with the intergalactic medium and the

circumgalactic environments of forming galaxies. The high

emission redshift of Q1422+23 (zem ≈ 3.62) places it at a

cosmological epoch when early star formation and

feedback processes were actively enriching the universe.

Some CIV absorption lines

Using the quasar Q1422+23 (zem = 3.620), this work

aims to identify C IV absorption systems along the line of

sight through the characteristic λλ1548, 1550 doublet

signature. High spectral resolution (R ≈ 45,000) and

excellent signal-to-noise ratio (SNR ≈ 217), provides a

sensitive probe of ionized metal-enriched gas at early

cosmic epochs. Voigt profile fitted to derive the absorber

redshift (zabs), Doppler parameter (b), column density

(NCIV) and internal velocity structure. These

measurements enable a quantitative assessment of the

kinematic and physical properties of the ionised gas and

provide insight into the distribution and enrichment of

highly ionised carbon in the high redshift universe.

Voigt Profile : Convolution of Gaussian 
and Lorentzian profile

Then the Voigt profile

can be written as

Where

Gaussian Profile

Lorentzian Profile

Methodology and Data
Raw Spectrum

The Q1422+23 spectrum provides the highest sensitivity in

the survey, reaching a limiting detection threshold of

This enables detection of very weak, low-column-density

absorbers. The absorption analysis covers

excluding the 3000 km s−1 proximity zone, ensuring a clean

sample of intervening C IV systems.

Maximum possible temperature

The Doppler parameter satisfies:

Assume pure thermal broadening

(i.e., no turbulence):

For C IV atomic mass m=12mp,

The CIV absorbers toward Q1422+23 span a broad range in column density

and Doppler parameter, indicating a multi-phase, metal-enriched medium that

includes diffuse intergalactic gas and dynamically complex circumgalactic

structures shaped by early feedback processes.

• Narrow absorbers → cool photoionized gas

• Moderate absorbers → mixed thermal + turbulent broadening

• Broad absorbers → kinematically complex structures

Discussion and conclusions
 High–resolution Voigt profile analysis provides a clean and statistically

robust characterization of intervening C IV systems across a well-defined

redshift interval, ensuring reliable measurements of absorber kinematics

and ionic content.

 The simultaneous presence of narrow, cool absorbers and broader,

dynamically complex systems offers direct observational evidence for early

feedback-driven metal transport into circumgalactic environments.

 By quantifying the distribution and physical state of ionized carbon at z =

3.6, this study places meaningful constraints on the timing, efficiency, and

large-scale impact of early cosmic metal enrichment.

Future aspects
 Apply detailed photoionization modelling to constrain metallicity, density, 

and ionization conditions of the absorbers.

 Incorporate multi-ion analysis to probe the full multi-phase structure and 

separate thermal and turbulent contributions.

 Extend the study to larger quasar samples and compare with simulations to 

better understand metal enrichment and feedback at high redshift.
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