
Prof. Karen Masters (she/her) – iPoster 351.08@KarenLMasters

Beautiful Complexity: 
Citizen Scientists Help Unlock the Full 
Potential of the MaNGA Galaxy Survey

https://aas237-aas.ipostersessions.com/Default.aspx?s=78-7A-5D-FE-C5-6E-A5-87-ED-C7-6B-59-E4-D2-BF-9D
https://twitter.com/KarenLMasters


SDSS-IV MaNGA: a spectral mapping survey

Star 
• Ages
• Chemical make-up
• Motions
• Birth sites

Ionized Gas
• Amount
• Motions
• Ionization sourceNGC 1300 (Hubble)



Observations completed
2014-2020



Many Dimensional Data - Lots of Galaxies

Belfiore et al. (2017) - chemical 
makeup of gas in radial bins

Radial binning example from 
Ibarra-Medel (2016)
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Beautiful Complexity

Ionized hydrogen Birth sites of stars Ages of Stars
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Motions of stars
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Automated Detection of Galaxy 
Features is Limited

PS. None of these are 
real spiral galaxies



13 years of Galaxy Zoo

SDSS

?→
Johnson et al. 
(2021) -
iPoster about 
how to use 
Zooniverse Lab 
for research

https://aas237-aas.ipostersessions.com/?s=7B-53-B5-C4-AB-4A-11-06-A9-C2-A2-AF-7A-0B-2A-BD


Galaxy Zoo: 3D





Galaxy Zoo: 3D Tasks
1. Galaxy centers
2. Foreground stars
3. Galactic bars
4. Spiral arms

Galaxy Zoo Morphologies 
used for pre-selection of 

bars and spirals



Volunteer Rate

Peak 113,012 drawings/day!

(Mar-Apr 2017)

Second push Feb-Oct 2018

8443 registered volunteers

113,395 separate drawings

15 drawings for each 
task on each galaxy



Result for One Galaxy





Combining Multiple Galaxies
Bars mix up stars:
• 128 barred galaxies
• Flatter radial age gradients in 

bars than in disk

(Fraser-McKelvie et al. 2019) 

About half (40-60%) of stars 
form in spiral arms

(Shamsi et al. 2021 iPoster 351.07)
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Summary: 
• Crowdsourced feature masks are available for all 10,000 

galaxies in the SDSS-IV MaNGA survey
• A step towards using all the beautiful complexity in the 

MaNGA data
• Plan to release in the final data release of MaNGA (Dec 2021)

Masters et al. in prep (to be submitted in 2021) 
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