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Efficient Spectral Multiplexing for
Habitable Worlds Observatory

Emily M.Witt, Brian T. Fleming, Kevin France, James Green, Briana Indahl, Maitland Bowen, Alex Haughton
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A Technology Gap

iplexing:
.

L
0]
=

>
o
O
U
(%]
0
i
=
U
e.
(o
wm

Integral-

=
-
2
I
S
&
Y
v
Q.
7y



Overview

The 2020 Decadal survey has endorsed UV |FUs (DQ-2 and DQ-4)
and a FUV spectrograph and imager on the Habitable Worlds
Observatory including the need to achieve sensitivity at 100 nm.

This requires the TRL advancement of mirror coatings, large-format
detectors, and new optical systems the development of which has
been driven by low-cost, risk-tolerant suborbital missions such as
the Integral Field Ultraviolet Spectroscopic Experiment (INFUSE).



Why Suborbital?

o Advance technologies to
TRL 6 and above

e Shorter project timelines

e Sounding rockets permit
iteration

o Cost effective

o Permit student involvement
and leadership

Doors open _/,
on payload

Sun or distant stars
used for orientation
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Spectral Multiplexing in the FUV

Digital Micromirror

Microshutter Arrays Image Slicers
Device Arrays
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Vorbiev et al., 2021
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Halferty et al., 2023

For more detail on SUMO, see Dmitry Vorobiev’s
poster Thursday

(1:00 PM, poster #51)




Enabling Technology

Broadband FUV Reflective Mirror Large-format Photon-Counting
Coatings Solar Blind Detectors

'FIREBALL-2

For more detail on FIREBALL-2, see Drew
Miles’s poster on Thursday
(1:00 PM, poster #54)

For more detail on SISTINE, see
Patrick Behr’s poster tonight
(5:30 PM, poster #61)







INFUSE: First FUV IFS Flown

SUMO Secondary

Electronics

Vacuum Port

49 cme

Payload

Image Slicer
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The INFUSE
slicer consists
of 26x 0.25 x
6.5 mm mirrors

MCP Detector \
INFUSE Spectra are
recorded on a 94 x 94 mm
borosilicate glass cross-

strip anode MCP detector

Primary Mirror

Carbon-fiber
Metering Tube

Shutter
Door

Forward
Baffle Tube

Spectrograph

Reverse View

Secondary
Mirror
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Star-tracker

FUV Grating A

rray

An array of 26

gratings refocus and
diffract light from the

image slicer

For more, see Alex Haughton’s talk tomorrow! (10:30 AM, Room R04)
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Launch!

e Launched October 29,
2023 at | 1:44 PM

e 20 s of data instead of
>300 s

* Successfully retrieved
data

e CIVand OVI
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 INFUSE is scalable

* JIWST had image slicer as a side
instrument on MIRI

* INFUSE design prevents changing
gratings

A FUV IFU would be valuable to
Habitable Worlds



Thank you!
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