UMIS: ADVANCING PLANETARY UV SPECTROSCOPY

THROUGH A MICROMIRROR-BASED IMAGE-SLICING
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UV SPECTROSCOPY

* Gold standard traditional slit-based ultraviolet spectroscopy,
as employed on heritage missions such as New Horizons, Juno,
and Cassini
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UV SPECTROSCOPY

The image-slicing integral field spectrograph architecture enables a larger field of
view (FOV) while producing a two-dimensional, spatially resolved spectral image.




UV SPECTROSCOPY

* The image-slicing integral field spectrograph architecture enables a larger field of
view (FOV) while producing a two-dimensional, spatially resolved spectral
image. mission

Alex Haughton (Monday)
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ULTRAVIOLET
MICROMIRROR
IMAGING

SPECTROGRAPH:
UMIS




Slit Spectrograph
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PREDECESSOR F

 Demonstrated micromirror array's ability to accu
separation and mitigating spectral overlap on the
Validated micromirror repeatability across multig
and precise actuation over time

Anderson et al., 2021




Large aperture
design

Fill Factor 98%

Coating MgF2

..

As Fabricated

Tip/tilt range (Degree) +/-15




OPTICAL

HOPE-EMUS 3.8 0.18 X 10.6
(Diameter)
JUNO-UVS 3.5X1.8 0.1X7.3

-Five identical, holographically ruled gratings

optimized for 115-200 nm supplied by Horiba uMIS 6X4 3X3
- Each grating is optically aligned to project onto a
discrete, non-overlapping segment of the
microchannel plate (MCP) detector array.
-Utilize a MCP detector provided by Sensor Sciences
UMIS Detector

200 - 100 nm

Wavelengths

~250 :
-250 ~125 00 125 250

Five spectrograms and one image are
recorded on the by UMIS simultaneously.

.018 X.018

0.1X0.16

0.15 X 0.15

MCP Face —60 mm
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OBSERVATIONA

UMIS 9deg? FOV broken up by the 400 LDA Each grating’s

spectra fall on
m vertical section of

detector without

lm m overlap
il 5 gratings allow for
spectra of 5 mirror
groupings per row

Mirrors not sent to

gratings are sent /
to imaging channel

Imaging
Fold (IM2)



MECHANICAL

DESIGN
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THE COLORADD ULTRAVIOLET SPECTROSCOPY PROGRAM

Split chassis architecture enhances f
structural rigidity and mechanical
stability

4 CUSP




. CUSP

THE COLORADO ULTRAVIOLET SPECTROSCOPY PROGRAM

CHASSIS

Chassis bifurcation implemented to facilitate
benchtop access and optimize optical alighment

procedures




§  DETECTORMODULE

* Modular design facilitates streamlined
integration of detector assemblies

 Enclosure houses detector electronics and
integrated vacuum pump port

* Internal baffling surrounding detector
electronics mitigates stray light and prevents
optical contamination




FUTURE?




NEED TO GO TO SPACE!

the UMIS test bed is designed to prove the
optical design and MEMS array can survive in
space like environments ; in-space
demonstration is the next critical milestone

Sounding rocket?
Cube sat?

Uranus Orbiter and Probe?

URAN

ORBITER & PR



NEXT STEPS FOR UMIS

e Mechanical design is in the final
phase of refinement

* 3D-printed prototypes used for
mechanical fit checks and interface
validation

* Final engineering design review is
scheduled for September

e 48 element MEMES array set for
delivery before the end of this year

e All major lead time items have been
ordered

* All optics
e MCP detector




THANK YOU

Alan Ochoa

Alan.Ochoa@lasp.Colorado.edu
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