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Why Gravitational Lensing



ASTRO 3D Centre of Excellence
Australian Research Council Centre of Excellence for  
All Sky Astrophysics in 3 Dimensions (ASTRO 3D) 

Evolution of matter, chemical elements, and energy in the 
Universe from shortly after the Big Bang to the present day.
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ASTRO 3D Galaxy Evolution

• How chemical elements accumulate in galaxies and their 
surroundings. 

• How visible and dark matter assembles within galaxies 

• How ionising radiation is produced and escapes galaxies 
• Connecting sub-parsec to kpc scale physics

Ongoing Surveys 
•DUVET — Fisher et al  

•MAGPI — Foster, Mendel, Lagos, Wisnioski et al 

•AGEL — Tran, Glazebrook et al  

•MOSEL — Gupta, Tran et al 

• K3-LARS — Wisnioski et al 

•QXR-30 — Ryan-Weber et al



ASTRO 3D Galaxy Evolution

ASTRO 3D Galaxy Evolution with Lenses (AGEL) 

• ISM & outflows of background sources 

• UV emission line diagnostics of sources 

• CGM of foreground lensing galaxies 

• Dark matter profiles of lensing galaxies 

• Observations 

• Keck & VLT spectroscopic follow-up totals 200+ hours  

• Hubble Space Telescope 150 orbits 

• Wealth of data already in hand (spectroscopy, imaging)
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Multi-Object Spectroscopy

Preparing for EUCLID: 

1) High multi-plexing factor (hundreds/thousands)  
2) Wavelength coverage 
3) Spatial resolution 
4) Multi-wavelength community datasets



Maunakea Spectroscopic Explorer

2.  OBSERVATORY BASELINE CONFIGURATION 
 
Figure 1 illustrates the baseline observatory configuration at the end of the CoDP. The MSE Observatory is an Alt-Az 
mount telescope housed inside a calotte style enclosure. The enclosure’s ventilation modules and the open-truss 
telescope structure maximize dome flashing and preserve the excellent free-atmosphere seeing, 0.4 arcseconds median 
seeing at 500 nm, at the CFHT site. MSE is a large aperture 10-m class facility utilizing a sixty segment primary 
mirror (M1). M1 delivers a 1.52 square degree, 0.584 m in diameter, focal surface through a wide-field corrector at 
prime focus. 4,332 tilting spine positioners populate the focal surface, and each carrying an optical fiber. A fiber 
transmission system feeds light from 1,083 fibers to the high resolution spectrographs in the 2nd floor pier lab Coude 
room, and 3,249 fibers to the low/moderate resolution spectrographs on the telescope instrument platforms. Both sets 
of fibers provide full field coverage for all spectral resolutions. 
 
In addition, MSE plans to retrofit and reuse the CFHT facility building, enclosure and telescope piers without 
disturbing the current summit ground. 
 

 

 
Figure 1 Cutaway-view of MSE Observatory baseline configuration. 

 
Figure 2 is the MSE Work Breakdown Structure (WBS) representing the activities and deliverables to concretize the 
baseline Observatory, and serves as the pattern to organize MSE design development in the areas of programmatics, 
science, and engineering. The left most branch is a detailed outline of the Project Office (PO) leadership 
responsibilities expressed in terms of anticipated work in these three areas, including our effort to facilitate the Master 
Lease renewal that ultimately safeguards future Maunakea access beyond 2033 for the Maunakea Observatories. 
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Maunakea Spectroscopic Explorer



Thanks for listening!


