
WHAT’S CAUSING THE VARIABILITY IN 

GLEAM J032237-482010?? 

What we know 
about it

Is it Interstellar 
Scintillation (ISS)?

Is it intrinsic source 
evolution? 

Details of the 
variability

Click on each of the boxes to learn more about the source and then have your say! 

What’s next?

Answer the survey!

Who is the 
detective studying 
this source?

https://forms.gle/aJ4zdWA3oYyrjoqt7
https://forms.gle/aJ4zdWA3oYyrjoqt7


Who Am I?

Name: Kat Ross (she/they)

Location: Whadjuk Boodjar (Perth) 

Position: 3rd Year PhD student at ICRAR, Curtin University 

Fun Fact: Founder of #IncludeHer Movement 

Interests: Spectral Variability, compact AGN, low frequency 

Contact Details: 

- Email: kathryn.ross@icrar.org 
- Twitter: @astro_katross,@IncludeHer_STEM
- Instagram: @astro.katross,@includeher_stem 

Click to go back

mailto:kathryn.ross@icrar.org


Details of GLEAM J032237-482010’s Variability 

First reported in Ross et al. 2021, showing extreme variability and 
changing spectral shape on a year long timescale with the MWA

- Sources with a VIP>58.3 are classified as variable
- Sources with a MOSS>36.7 are classified as changing spectral shape

Classified as a peaked spectrum source (PSS) in both years of 
the variability survey:

- PSS are compact AGN, <20kpc in linear size, considered to be young 
progenitors to typical AGN (review paper)

- PSS rarely have compact features like hotspots (Keim et al. 2019)
- Ross et al. 2021 also find PSS to be an intrinsically more variable population 

when compared to typical AGN, see bottom right figure, click for details 

Click to go back

https://ui.adsabs.harvard.edu/abs/2021MNRAS.501.6139R/abstract
https://ui.adsabs.harvard.edu/abs/2021A%26ARv..29....3O/abstract
https://ui.adsabs.harvard.edu/abs/2019A%26A...628A..56K/abstract
https://academic.oup.com/view-large/figure/226893698/staa3795fig2.jpg


What We Know about GLEAM J032237-482010

Peak frequency in year 1: 204 +/- 130MHz
Peak frequency in year 2: 175 +/- 21MHz

- Peak frequency changing within one year? 

Detected in SUMSS: 548mJy at 843MHz but no detection at 20GHz in AT20G

- Not core dominated or very steep beyond ~850MHz 

No previous observations in VLBI, no known redshift

- No understanding of high resolution morphology or distance 
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https://academic.oup.com/mnras/article/342/4/1117/956974
https://academic.oup.com/mnras/article/402/4/2403/1747221


What’s Next?

Observed with the LBA at 13cm and 3cm for high resolution morphology and 
spectral information 

Monitoring with the MWA: ~7 epochs over 1 year

Upcoming WiFeS observation to obtain redshift 

Once case of variability determined, could have implications for choice of 
calibrators, PSS classification and evolution, blazar identification 

Click to go back



Is It Refractive Interstellar Scintillation (RISS)?

Previously identified in MHz variability 
surveys 

Timescales of years to decades, requires 
a compact component of ~5mas 

RISS is a broadband effect: 

Cannot explain a change in 
spectral shape! 

Click to go back

 

Hancock et al 2019

https://arxiv.org/abs/1907.08395
https://arxiv.org/abs/1907.08395


Is It Intrinsic Source Evolution? 

Changing spectral shape has previously been attributed to blazars (Torniainen et 
al 2005)

Changes in flaring state can produce dynamic spectral effects (Tatorenko et al. 
2019) 

Doppler boosting can produce extreme variability above Compton scattering limit 

Large percentage of variable sources are known blazars 

Blazars are compact enough that RISS could be a big factor in any variability at 
MHz frequencies 
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https://doi.org/10.1051/0004-6361:20041886
https://doi.org/10.1051/0004-6361:20041886
https://academic.oup.com/mnras/article/484/3/2987/5289913
https://academic.oup.com/mnras/article/484/3/2987/5289913


The IncludeHer Movement

In 2017 I discovered the NSW physics course mentioned 25 scientists over 50 
times. All scientists mentioned were men. 

I began the IncludeHer movement to work with governments and curriculum 
developers to correct the clear sexism and biases in our current science courses. 
IncludeHer seeks to increase the mentions of women in STEM but also help 
create a science curriculum in Australia that actively encourages participation from 
female students and openly acknowledges the sexist history of science. 

If you are interested in hearing more, volunteering or having a talk at your institute 
about this issue, please get in contact! Everyone is welcome, let’s work to help the 
next generation of scientists 
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