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The Habitable Worlds Observatory (HWO)

L

* Aperture > 6.5m
« Serviceable & upgradable

« 5-year prime mission, 10
years of consumables

« 25-year lifetime goal,
non-serviceable
components

* International collaboration

* Instrument contributions
> opportunity for UK




How do the most
massive black holes
form?




Context
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Strong UK science & technical interest

UKSA and STFC fully engaged
« STFC grants for travel/meetings
« UKSA funding for instrument

studies

Potential UK instrument contribution
* Modelled on MIRI approach
« Sensor contributions
« Other key technologies?

Maximising UK community involvement




UK instrument studies |D

« Call for proposals issued mid-2025 (£300k funding limit)
* Funding for 6-month period — October 2025 to March 2026

* Two programmes selected

 Leicester, Open University, Durham, Cambridge, RALSpace,
Astronomy Technology Centre — studying HRI and MOS, awarded
£300k

« MSSL/UCL, Durham, with RALSpace, ATC support — studying
HRI

» Reports delivered March/April 2025




UK instrument studies I:>

« Studies based on High-Resolution Imager Multi-Object
LUVOIR baseline FUV, NUV, Vis and NIR imaging | Spe'ctr.ograph
SpeCiﬁCatiOnS Bandpass ~90-2500 nm UV, Vis multl-opject spes:troscopy

.- : Field-of-View |~ 2.5'%x5’ and E;Je\im::f;;;ﬁe'd

« Additional requirements IR P
drawn from GOMAP astromety |~ 0.5 1S Bandpass ~90 - 700 nm
case studies orecision Field-of-View |~ 5'X5

. " - - 60+ science filters & grisms Resolution (IFU) |~ 10 mas
Additional science input R O/ <000 20,000

from UK community
* E.g. Imaging of
planetary aurorae




HRI

4 channels — FUV, NUV, Vis, NIR

» Separate feed for astrometry

 Mirrors and dichroics for channel selection

« NUV, Vis, NIR simultaneous observations
«  FUV non-simultaneous, minimises losses

« Detectors

« Silicon-based for NUV, Vis, NIR
* Delta-doped CMOS or MCPs for FUV?

« Technology challenges

» Performance of dichroics

* FUV detector performance

» Scale of focal planes

« Manufacturability of freeform optics

« Achieving compliance between opto-
mechanical & simultaneous obs. requirements

« Thermal design to achieve performance at the
upper end of NIR

o NUV
Dichroics NIR
Y
FSM\ VIS

HRI Optical Design showing
light paths and channel focal planes

HRI Functional Block Diagram




MOS

Fibre-fed system for MOS
« Need hollow core fibres for NUV
« Flexure-based fibre positioners

Integral Field Unit
* Image slicer mirrors
« Curved focusing gratings FUV Integral Field Unit design

Detectors
« Silicon-based for NUV and Vis
* Delta-doped CMOS and MCPs considered
for FUV
Technology challenges
« Performance of hollow core fibres
« Performance of positioners
« Manufacturability of freeform optics
« FUV detector QE performance

Hollow core fibres for NUV

Positioners

MOQOS Concept Instrument Design,
IFU (left) and Fibre-MOS (right) on either sides of the optical bench




What Next? |§I

« UKSA awarded £3M for continued studies in a single consortium
(01/08/26 to 31/03/27)

* There Is further work flowing from new telescope architectures
 Earlier studies have identified key TRL development needs

« Demonstrations that raise TRL — free-form mirrors, space
gual. of fibre positioners/image slicers, hollow-core fibres,
dichroics, FUV detectors

* Doing these now when, we have higher funding than we might
later, banks some wins for the UK

« Seek international partners




UL

Current international activities

European HWO Programme Coordination Group running since early 2025
 Informal group to allow exchange of views & build collaborations
* Only UK and France (Pollux) interested in leading instrument
« Strong interest in participating from others
* Note European HWO Conference — Paris, Nov 30t to Dec 4t 2026

ESA now developing HWO activity following Nov 25 ministerial
« EXxpected call for expressions of interest was expected in summer
« Seems to have been paused

NASA continuing work on telescope configurations
NASA call for instrument studies currently underway

Other known interests

« Japan - IFU, Canada - MOS, Colorado - UV spectrograph, Ames — Coronagraph,
France — Astrometry, Texas — HRI




Future...many moving pieces
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What will happen with NASA studies
 Who?
* What?

What will ESA do?

UK choice of instrument
 When? What input is needed?
* Input from reports
* Views from community

» Develop robust costs for the
various elements

* Need insight of likely funding

Instrument provision is a ticket to the

party
« HWO will do all our science with its
wide instrument complement




UK community
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