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Short summary of WFI

Basic specification

Funding

• JSPS KAKENHI (Grant-in-Aid Specially Promoted Research)

• PI: T. Kodama (Tohoku Univ.)

• Total ~4.5M USD (700M JPY)

• 7 years (2024 – 2030)

Field of view ~ 14’ x 14’

Spatial sampling 0.1”/pixel

Filters 3 Broad-band

10 Medium-band

Many Narrow-band

Expected limiting mag.

(good seeing, airmass=1,

 1 hour, 5σ, point source)

Y: 25.6 mag(AB)

J: 25.5 mag(AB)

H: 25.2 mag(AB)

Ks: 25.4 mag(AB)

Size ~ 2 x 2 x 1.91 m3

Weight ~ 3 ton
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Four-barrel optics

Entire FoV (Φ20’) is covered by four identical optics

• Four filter wheels per barrel (only three drawn)

• One HAWAII-4RG detector (4K x 4K pixels) per barrel

• Each covers 6.83’ x 6.83’ → Effective 13.66’ x 13.66’

3

Square-shape field lens

Vacuum window

Pupil stop
Filter Wheels

Infrared detector

Stop for thermal

background



Filters of WFI
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Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6

Wheel 1 Open <1.65μm pass >1.65μm pass J H Ks

Wheel 2 Open Y/H3 J1/K1 J2/K3 H1/K4 H2/K2
with H/Ks

Wheel 3 Open IR-clear NB1 NB2 NB3 NB4

Wheel 4 Open NB5 NB6 NB7 NB8 NB9

Fix

Exchangeable!

WFI can support various BB, MB, and NB filters

• Dual MB filters (two pass-bands in one filter) to reduce the number of filters

• Nine NB filters are not sufficient to cover proposed observations → Exchangeable filter wheels

Filter access port

Filter wheel design

Filter wheel access port

for each optical barrel



NB filter workshop

Discuss science cases using ULTIMATE-Subaru WFI NB filters

• September 19th, 2025, at NAOJ Mitaka

• 16 talks

• 41 registrations

• Various science topics

• Solar system objects

• Galactic center

• Galactic plane

• Star-forming regions

• Nearby galaxies

• High-z universe

• Reionization era

• Cosmic noon galaxies
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Summary of proposed filters

• Currently discussing how to optimize filter wavelength and width to cover as many science cases as possible

Atmospheric transmission

Night-sky OH emission

1.063 1.189

1.2821.261

1.551 1.653 1.770
2.083

2.140 & 2.210 notch
2.094

2.165

Central wavelength in micron

2.260
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Status of WFI development

Cryostat

• In detailed design

• Production and delivery in JFY 2026

Detector

• First H4RG was delivered in June 2025

• Current budget can cover

only one H4RG

→ Need additional budget to get

the remaining three detectors  

Optics

• In detailed design

• Production in JFY 2026-2027

• Current budget can cover 

only two optical barrels

→ Need additional budget for 

the remaining two optical barrels

Filters

• In discussion of filter specifications

• Production in JFY 2026-2028

Development is ongoing!!

Actively seeking 

domestic and international collaborations 

to complete WFI.
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Schedule
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JFY 2025 2026 2027 2028

Cryostat

Optics

Detector

Reviews
FDR

Preship

Review

Presummit

Review

Lab. AIV (Hawaii)

Full

AIV

(Hawaii)

First

Light!

Detailed design Production
Lab. AIV 

(Mitaka) Lab. AIV 

(Mitaka)

Procurement

Detailed design Production



Summary 

• WFI is a near-infrared imager for the ULTIMATE-Subaru project. JSPS KAKENHI promotes the development

• Unique characteristics of WFI include…

• Wide field of view covered by four-barrel optics

• Four filter wheels per optical barrel

• One H4RG par optical barrel

• Various filters

• Dual-MB filters

• Exchangeable filter wheels for NB filters

• Development status

• Cryostat and optics are in the detailed design phase

• One H4RG was already delivered

• Soon define the NB filter specifications based on the discussion in the workshop

• Production will start from JFY 2026, and the first light observation is targeted in JFY2028
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