Digital Micromirror Device Multi-Object Spectrograph (DMD-MOS) Calibration
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Introduction Problem Solution Outline
Single slit spectrographs can only generate the spectra of one How can we predict the location each object’s 1. Calculate output parameters
object at a time. By acting as a programmable slit mask, DMDs spectra will be on the detector, and select 2. Relate mirror location with spectra location
allows a spectrograph to generate spectra of many different objects so that their spectra don't overlap? 3. Generate spectra with simulated data
objects in the same field of view, such as M56 pictured here —p 4. Perform wavelength calibration
absorber
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plate scale S: parameter is related to the others
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Nyquit Sampling Theorem  The pixel number corresponding to each wavelength and slit location can now be predicted Spectral pixel number
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Polynomial fit residuals Using a light source with known
E spectral features, a polynomial fit
for spectra at each location on the

" detector can be performed
< This figure shows that higher
/'/'\ order fits have lower residuals

Exposure of M56 taken via iTelescope

Objects identified using algorithm taking
threshold brightness and size into account
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0 89 non overlapping objects in M56

Overlap prevented by
filtering for objects at
least 2 slit widths apart in
the spatial (y) dimension

wl o/ (Without lab access to DMD-MOS,
) S e — a single slit spectrograph was calibrated
Wavelength (nm) using an Hg lamp as practice)

Squared residuals of fit
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Spectra generated using

Next Steps
equation derived in part 2 P

Generate true simulated data to pass through simulated optics
on Zemax, and perform calibration on real DMD-MOS

(limited by restricted access to lab)
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