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Playing detective on a galactic scale: huge new dataset will 

solve multiple Milky Way mysteries 

Australian-led GALAH project releases chemical information for 600,000 stars. 

 

How do stars destroy lithium? Was a drastic change in the shape of the Milky Way caused 

by the sudden arrival of millions of stellar stowaways?  

These are just a couple of the 

astronomical questions likely to 

be answered following the 

release today of ‘GALAH DR3’, 

the largest set of stellar chemical 

data ever compiled. 

The data, comprising more than 

500 GB of information gleaned 

from more than 30 million 

individual measurements, was 

gathered by astronomers 

including Sven Buder, Sarah 

Martell and Sanjib Sharma from Australia’s ARC Centre of Excellence in All Sky 

Astrophysics in 3 Dimensions (ASTRO 3D) using the Anglo Australian Telescope (AAT) at 

the Australian Astronomical Observatory at Siding Spring in rural New South Wales. 

The release is the third from the Galactic Archaeology with HERMES (GALAH) project, 

which aims to investigate star formation, chemical enrichment, migration and mergers in 

the Milky Way. It does this using an instrument called the High Efficiency and Resolution 

Multi-Element Spectrograph, or HERMES, which is connected to the AAT.  

The new data covers 600,000 stars and takes the project very close to meeting its goal of 

surveying one million. 

“It’s a bit like a galactic version of the game Cluedo,” said ASTRO 3D’s Sven Buder, a 

research fellow at the Australian National University.  

“The chemical information we’ve gathered is rather like stellar DNA – we can use it to tell 

where each star has come from. We can also determine their ages and movements, and 

furnish a deeper understanding of how the Milky Way evolved.” 

https://galah-survey.org/home


 

 

And, just like in Cluedo, the information can be used to get to the bottom of mysterious 

events. 

“For instance, while we are mainly surveilling our solar neighbourhood, we have found 

more than 20,000 stars which do not have the same chemical composition or age our Sun 

and its neighbours,” explained Dr Buder.  

“We know that roughly eight billion years ago the shape of the Milky Way changed 

drastically when it collided with another, smaller galaxy, which contained millions of stars. 

We’ve now used the stellar DNA to identify some of the prime suspects for the assault. 

These stowaways are so different they can only have come from somewhere else.” 

Another mystery likely soon to be solved thanks to new evidence uncovered is called the 

‘Cosmological Lithium Puzzle’.  

Lithium was one of the elements created during the Big Bang. It is also destroyed by some 

types of stars. However, modelling aimed at estimating its abundance has so far always 

come up short – with the calculated total not matching the empirical evidence. 

GALAH DR3 looks like offering a solution. 

“Basically, a lot of the oldest stars have burned much of the Big Bang lithium, so our 

measurements for this element come out lower than the amount that was initially 

synthesised in the early Universe,” said ASTRO 3D researcher Dr Sanjib Sharma from the 

University of Sydney. 

“At the same time, we have found that one type of star, known as evolved giants, should 

have burned through pretty much all of their lithium by now, but a lot of them have much 

more of it than we expected. The GALAH data will help us discover why.” 

As with the two previous data releases from the GALAH survey, the information is freely 

available to astronomers around the world. 

"Making large datasets like GALAH DR3 widely available is really important for 

astronomical research," explains Associate Professor Sarah Martell from ASTRO 3D and 

UNSW Sydney.  

"Since the start of the GALAH project we have focused on building a dataset that can 

answer our questions about the history of the Milky Way, and also many others. I'm 

excited to see what our international colleagues will do with GALAH DR3." 

The GALAH project’s previous data release – known of course as DR2 – took place in 

2018. It has fuelled a raft of significant discoveries regarding the evolution of the Milky 

Way, the existence of exo-planets, hidden star clusters, and many more.  

More than 100 scientists are collaborating on the GALAH project. They are based at 

several universities in Australia, Italy, UK, Slovenia, US, Hungary, Sweden, the 

Netherlands, and Germany. 

The GALAH DR3 dataset can be found here. 

https://academic.oup.com/mnras/article-abstract/491/2/2043/5622880?redirectedFrom=fulltext
https://academic.oup.com/mnras/article-abstract/491/2/2043/5622880?redirectedFrom=fulltext
https://www.aanda.org/articles/aa/full_html/2020/01/aa36463-19/aa36463-19.html
https://academic.oup.com/mnras/article-abstract/491/3/3374/5613398?redirectedFrom=fulltext
https://ui.adsabs.harvard.edu/search/q=GALAH&sort=citation_count%20desc%2C%20bibcode%20desc&p_=0
https://docs.datacentral.org.au/galah/


 

 

 

Contacts: 

Sven Buder, sven.buder@anu.edu.au, +61 449 899 791 (UTC +11) 

Sarah Martell, s.martell@unsw.edu.au, +61 435 179 103 (UTC +11) 

Sanjib Sharma, sanjib.sharma@sydney.edu.au, +61 434 191 346 (UTC +11) 

For further information: 

Lynette Plenderleith: lynette@scienceinpublic.com.au; +61 413 912 536 (UTC +11) 

 

Image details: 

Caption: Day and night at the Anglo Australian Telescope. Half right image taken in the late afternoon, the 

Moon is up. Half left image taken just some few minutes before the beginning of the morning twilight of the 

same night. Orion and the Pleiades shine over the AAT on a very dark night. 4-5 November 2011. Siding 

Spring Observatory, NSW, Australia. 

Credit: Dr Ángel R. López-Sánchez/Australian Astronomical Optics/Macquarie University/ASTRO 3D 

 

More about ASTRO 3D:  

ASTRO 3D is a seven-year $40 million Centre of Excellence project funded by the Australian Government 

through the Australian Research Council. The Centre began in June 2017 and will end in June 2024. It hosts 

around 200 investigators and professional staff, mostly based at six nodes: the Australian National 

University, Curtin University, Swinburne University of Technology, University of Melbourne, University of 

Sydney, and University of Western Australia. https://astro3d.org.au/ 

More about GALAH: https://galah-survey.org/public 
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