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Digital Micromirror Device based Multi-Object Spectrograph (DMD-MOS) used a DMD to instantly configure multi-slits masks for the
incoming telescope field, thus minimizing telescope overhead and facilitating efficient observing for hundreds of targets, which is an
absolute game changer of next generation multi-objects spectrograph.

- Introduction -
« DMD: A high precision micro-opto-electro- Imaging Channel Pi”hO'e:maSk N Scctral Channel * 99.62% accuracy!!l with 50us

e Camera (20 kHz) DMD mirror flipping
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ifetimelll, Show promise for
future space missions.

* DMD array contains 768x1024
micromirrors with dimension
13x13um each, covers

* Spectral channel: 400-700nm VPH spectrograph | TR e 10.5x13.4 arcm|.n , FOV. The
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mechanical system with grids of actuated
micromirrors. Allows for digital control of the
orientation of each micromirror between two
opposite angles and create multi-object slits.

* Incoming light is split into two optical paths: -

/2 mirror on

* Imaging channel: Target acquisition & slit-mask
creation

* Motorized stage controls the
calibration system, allow real-
time flat-image capture and

Fig 1: Zoomed in
DMD with actuated

micromirrors Fig 2: Set up of DMD-MOS and mask-imaging-spectrum relation. Wavelength calibration.
- Instrument performance . . Mapping relation -
. Imagmg quahty of the emission lines was.evaluat.ed using The precise DMD-imaging S R
different light sources [Ne, Hg, Ar, Kr & continuum light]. L
_ o | | | detector mapping is the key
* The resulting emission lines from staircase slits have PSF 5 alle e de seceie M
along spectral direction following a Gaussian curve. target selection in an -
* For slit width of 18 micron covering 1.15” of the sky on instance from the entire FOV. ™
DMD, the average FWHM such sky range is 32 micron on . Homography matrix was
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Fig 3: Emission I.mes of Neon and Argon arc If';\mpW|th wavel-en-gth f:allbrated [top]. DMDS"t_ mask [bottom dverage with 0.76 standard deviation. centroid of the pinhole signal from the imaging channel.
left]. Gaussian fit of the mean along x-direction of Neon emission line at 696.5nm[bottom right]
- Sky test - . Summary & Future work -
» Sky test was performed in early June 2026 in * Our DMD-MOS have a resolution of 1000 at center wavelength
Carr Astronomical Observatory (CAO), ON, 550nm covers the wavelength range from 400-700nm, with
Canada. DMD-MOS system was attached to flexible slits controls allow spectrum acquisition for multiple
* Bright targets such as Vega, Moon * Next step is to finishing up the on-sky commissioning tests
were captured and processed during first including different type of stars and stars in open clusters.
observation with self-developed software &  We also aim to exploring feasibility for future space missions.
pipeline.
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accuracy of wavelength calibration
of the system.

- Reference -

Evaluation of digital micromirror devices for use in space-based multi-object spectrometer

application. Anton Travinsky et al. https://doi.org/10.1117/1.JATIS.3.3.035003

2) Digital micromirror device as a diffractive reconfigurable optical switch for telecommunication.
Pierre-Alexandre Blanche et al. https://wp.optics.arizona.edu/pablanche/wp-
content/uploads/sites/37/2016/06/1312 Blanche JM3 13.pdf

3)  Vega reference spectrum https://buil.astrosurf.com/us/vatlas/vatlas.htm

4)  ESO SkyCalc Atmosphere transmission simulation.

https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC

Visit our website!

@@
e o *..}%’ﬁ

,i;is.;;.zs L
=8 | Ll

b
P

= DMD captured spectrum System total throughput curve
—— Reference spectrum Almasphere transmissian

0.0

. . . . . . e Atmosphere transmission > 40%
4000 4500 S000 5500 6000 B500 7000 )
WavelengthlA] (from ESO SkyCalc simulator), total

Fig 7: Comparison between reference Vega spectrum

from Atlasi®(gray) With DMD captured spectrum throughPUt is 20%-60% for the

o3

s

(black). System throughput and ATM transmission! . @:?rg";?igfg%
vlotted in light red and blue. SVS em. et &y

SPIE Astronomical telescopes + instrumentation 2026 emmajiayi.xu@mail.utoronto.ca



https://doi.org/10.1117/1.JATIS.3.3.035003
https://wp.optics.arizona.edu/pablanche/wp-content/uploads/sites/37/2016/06/1312_Blanche_JM3_13.pdf
https://wp.optics.arizona.edu/pablanche/wp-content/uploads/sites/37/2016/06/1312_Blanche_JM3_13.pdf
https://wp.optics.arizona.edu/pablanche/wp-content/uploads/sites/37/2016/06/1312_Blanche_JM3_13.pdf
https://buil.astrosurf.com/us/vatlas/vatlas.htm
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC

	Slide 1

