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The CASTOR Mission

• Field of View 100x larger than the Hubble Space telescope with 
similar angular resolution.

• Bands: uv, u, g
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Image from 
Cote+ 2025



The CASTOR Mission
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Image from Cote+ 2025: The optical design of CASTOR.



The UV Multi-Object Spectrograph

• Uses a Digital 
Micromirror Device 
(DMD) to create 
multiple slits.

4Image from Cote+ 2025
A re-windowed DMD (MgF2) 
LASP (Colorado)



Detector and DMD Stats

CIS 300 Series Detector
10𝜇mPixel Size

∼ 0.4 × 10ିସ𝑒ି/s/pixelDark Current*

5.5𝑒ି/pixelRead Noise*

1.7𝑒ି/ADUGain*
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TI DLP9500 DMD
10.8𝜇mPixel Size

207" × 117“Field of View

10.7nm/mm at R~1000Spectral Dispersion

<0.20” in spatial directionPSF

~600 slitsAmount of 
Multiplexing

*Measured for a CIS 120 detector by Open University.  Values are expected to be similar for CIS 300 series detectors.



Motivation

No space heritage
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Never been done 
before in the UV

Need science 
cases to justify 

need for the 
UVMOS

Need an ETC to 
work out the 

science cases



The Single-Slit ETC
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• Created by Jennifer Glover
• Does not support extended sources
• Cannot change the slit orientation



M-Dwarf Flares

Can exoplanets orbiting a flaring M-dwarf have an atmosphere?

Reach an SNR of 20 in <~60 seconds while flaring, making them ideal 
candidates for observation. 8

Roney+ (in prep)
Roney+ (in prep)

Model is complete and is 
currently available on the 

CASTOR ETC GitHub!



White Dwarf Atmospheres
• Investigated white dwarfs 

(WDs) that display 
convective dredge-up of 
core material. 

• 1-hour exposures make 
the 10000-15000K 
temperature gap 
accessible.

• With 10 and 100-hour 
exposures it will be able to 
rival Hubble STIS 
detections. 

9Gupta+ (in prep.)



Using the Multi-Slit ETC
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Initializing the UVMOS ETC
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Telescope Object

• Source 
Object(s)

• Field Center
• Source pixel 

offsets from the 
center

• Background 
Object

• Slit locations

• Case
• Slit Orientation

UVMOS 
Spectroscopy

Mandatory

Optional
Scene Class

Scene Class 
Parameters



Two Ways to Build the UVMOS
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The Scene Class
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• 3 galaxy sources
• 1 point source

• Can optionally define 
custom sources as well.

Developed by summer 
research student 
Gurpreet Pandher



Defining Slits
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Can define slits in any 
orientation or position on 
the detector.

• Defined 1 slit for each 
source.



Making the Slits
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Galaxy Source Point Source

Other Galaxy
Sources



Smearing the Light Over the Detector
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Source Spectra
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Background Spectra
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Results
Exposure Time for 
SNR  = 10 [s]

SNR for t = 100sSource

1674.3460.608Galaxy Source 1

0.488891.79Galaxy Source 2

2.961259.77Galaxy Source 3

3495.1080.294Point Source

19*For a wavelength of 2000 angstroms



Supernova Sources

• Summer research student 
Gurpreet Pandher:

• Supernova source class
• Supernova example Jupyter 

notebook
• To be added to CANFAR soon!

• Brenda Chenery (University of 
Calgary) is continuing the 
supernova science case.
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Availability
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Visit the CASTOR 
telescope GitHub

Multi-slit version available 
on the CASTOR-telescope 
GitHub, soon to be 
available on CANFAR.



Future Plans and Releases
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Future Science Cases

• Ongoing: 
• Supernova science case

• Future:
• Probing star formation in high-

redshift galaxies 
• Composition of stars in globular 

clusters
• Comet spectroscopy
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Globular Cluster M2 in B-band



Planned Upgrades

• Add built-in functions for 
science cases

• Add long slit mode
• Integrate the new ETC into 

the existing GUI
• New GitHub release
• Add to CANFAR 
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The existing CASTOR ETC GUI



Questions?
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