Cataloguing TRAGNSs in VLASS

“lsaiah Persad
University of the West Indies
Mentor: Eric Hooper



e Background Information

e Goals

Overview

e Methodology/Results

e Future Prospects




Context - Groups & Clusters

Galaxy Cluster Abell 370 - NASA and ESA.

Difference between groups and
clusters - the number of constituent
galaxies.

Environments and Richness - the
water inside the cup.



Context - AGN & Radio AGN
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Active Galactic Nuclei - Black holes at the
centre of galaxies accreting gas from the
host galaxy.

Radio AGN - AGN that emit radio waves.

The Jets of AGN - How are they formed?



Context - VLASS

Snippet of VLASS taken from
https://www.legacysurvey.org/viewer#NGC%201353

Very Large Array Sky Survey

Radio Survey covering 80% of the sky
that is predicted to observe 10,000,000
radio sources in 7 year run time.

Initial images were provided to
scientists at the expense of lower
quality.

For this research, 600,000 radio
sources were used.

But then, some strange things were

observed...


https://www.legacysurvey.org/viewer#NGC%201353
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Context - Triple Radio Source AGNs

TRAGN observed from Open DRAGN Hunter Algorithm points
DS9. out radio sources in TRAGN in
Open DS9.



Context - Characterizing Bending Jets Using Kaylan Opening Angles
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We observe some form of opening
at a certain angle.

TRAGN Lobes are not necessarily
aligned with the core in a straight line.



Context - Characterizing Bending Jets using Radius of Curvature

We can project an arc on the
bending jets and determine a radius
for this arc

TRAGN Lobes are not necessarily
aligned with the core in a straight line.



THE BIG QUESTION

What's the relation between the bent
sources and the density of the
Intergalactic Medium?

Research Question



Goals

e Quantify “richness” to be used as a parameter(s).

e Obtain a spatial distribution of AGN source to cluster/group centre.

e Specifically look at sources with X-ray and SZ Effect data.

e Determine the effects of the environments on the bending of the jets.



Collecting Catalogues

e Why do we collect catalogues?

e \We also consider other catalogues - the more the merrier!

The two we've been using so far:
1. Tempel+, 2014.

2. Wen & Han+, 2024.



Cross-Matching Coordinates using TOPCAT and Python
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Cross-Matching Coordinates using TOPCAT and Python
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What data we want

e Richness Definitions (complicated).

e X-ray data.

e Sunyaev-Zel'dovich Effect data.

e Cluster/Group Size Definitions (complicated).



Results - Richness vs Bending Angle Plots

Richness (Mass dependent)
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A scatter plot of Richness vs Bending Angle
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NFW Mass Profile (10+12M sun)

A scatter plot of NFW Mass vs Bending Angle
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What's next?

1. Include Cosmological and Relative redshifts in code.

2. Implement redshift uncertainties for photometric and spectroscopic data.
3. Collect and Cross-match data from other catalogues.

4. Investigate relation between bending jets and environments.

5. Determine the effectiveness of bending jets in measuring the IGM density.



Summary

1. - Cross-matching coordinates from other catalogues
- Determining if they’re associated with a cluster or group
- Collecting optical and non-optical data on as many triple sources as possible.

2. - Richness vs Bending Angle Scatter Plots.

3. - Investigating the effect of environments on bent jets.
- Relating bent jets to the density of the IGM.



Thank you for listening!

My wonderful team:
e Eric Hooper
e Melissa Morris
e Kaylan Achong
e Brianna Sampson
e Yjan Gordon

e Thane Goetz




