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" Short summary of WFI

Basic specification

~ 3 ton

Field of view ~ 14" x 14’

Spatial sampling 0.1"/pixel

3 Broad-band
10 Medium-band
Many Narrow-band

Expected limiting mag. Y: 25.6 mag(AB)
(good seeing, airmass=1, J: 25.5 mag(AB)
1 hour, 50, point source) H: 25.2 mag(AB)
Ks: 25.4 mag(AB)

Funding

« JSPS KAKENHI (Grant-in-Aid Specially Promoted Research) g =
* PI: T. Kodama (Tohoku Univ.)
 Total ~4.5M USD (700M JPY)
« 7 years (2024 - 2030)
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- Four-barrel optics

Entire FoV (9#20°) 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’

6.83'

F 3

+—><

FoV of single barrel

y

A

~14.66

Square-shape field lens

Pupil stop

Stop for thermal
background



" Filters of WFI

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

<1.65um pass >1.65um pass J H Ks
— Fix
H2/K2
Y/H3 J1/K1 J2/K3 H1/K4 H2/ka )
IR-clear NB1 NB2 NB3 NB4 L "
NB5 NB6 NB7 NBS NB9 xchangeable:

Filter wheel design

R
=

Filter wheel access port
for each optical barrel
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"NB filter workshop

Discuss science cases using ULTIMATE-Subaru WFI NB filters
* September 19th, 2025, at NAOJ Mitaka Mini Workshop on Narrow-band Filter Science for ULTIMATE-Subaru

° 1 6 ta | kS September 19, 2025 @ Lecture room, NAOJ Mitaka + Online (Zoom)
* 41 registrations Program
° Va rrous science tOpICS 09:30-09:35 #SFHA [ /ubist (NAOJ)
. 09:35-09:50 ULTIMATE-Subaru 7O o FEH 1 /JuLfEtH (NAQJ)
e Solar system Ob_jeCtS 09:50-10:05  ULTIMATE-Subaru WFIE# / #8313t (NAOJ)
10:05-10:20 WFIBA%E - BB F —LONBT 5> | RBEBA (RILAS)
M . . H oo ' 4 <40 = oo i !
° Galactlc ce nter 10:20-10:35 ﬁé‘ﬁﬂ.ﬁ\ilﬁ?ﬂﬁﬁﬁiﬁj‘f}b? '}zﬁt'}zéﬂ" EElE:gE‘E_f ’Elﬁ?‘(il‘ﬂ (NAOJ)
10:35-10:50  Exploring Cosmic Noon with Narrowband Filters / {BAE— ({LEZ2EAZE)
1 10:50-11:05 (Coffee break)
°
G d | d Ctlc p | ane 11:05-11:20  Spatially Resolved Properties of HAEs at z~2.2 from JWST/NIRCam / [#5E (FRibAZ)
. . 11:20-11:35  Star Formation and AGN Activities in the Protoclusters using ULTIMATE-Subaru WFI Narrow-band /| A TE—& (ISAS/JAXA)
° -
Sta r fo rmin g reg 1ons 11:35-11:50  Environmental dependence of metal enrichment across cosmicnoon /| ZEZEX (EiLAZ)
. 11:50-12:05  Probing Large-Scale Structures around Quasars at z=6 using LAEs and LBGs / #iAEk (BEAD)
* Nea rby gaIaX|eS 12:05-13:30  (Lunch break)
. . 13:30-13:45  ULTIMATE-Subaru/WF| IZ& 2 KBHRNFKEFEHr T2 1 FEEI (NAOY)
e H g h-z universe 13:4514:00 Nearby galaxy sciences with ULTIMATE-Subaru / 4T (NAOJ)
. . . 14:00-14:15  Study of stellar populations in the Galactic center using ULTIMATE narrow-band filters /| BEILES (BHEEAS)
° Relonlzatlon era 14:15-14:30  (Coffee break)
. . 14:30-14:45  ULTIMATE-Subaru Galactic Plane Survey using unique narrow- and medium-band filters / fFH=AETF (NAOJ)
° Cosm IC hOON ga IaX|eS 14:45-15:00 Large-area emission-line mapping of supernova remnants using narrow-band filters / BEI4#HRE (ZHEAZE)

15:00-15:15  Stellar population and structure survey of the Galactic plane using near-infrared narrow- and medium-band filters / /N EEH (NAOJ)
15:15-15:30 BLVWEBEBESXFEOEREHANEERA / KHdEF (BEAF)
15:30-15:45  (Coffee break)

15:45-16:40 &
16:40-16:45 Closing Remarks
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 Currently discussing how to optimize filter wavelength and width to cover as many science cases as possible

Atmospheric transmission
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' Summary of proposed filters
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" Status of WF| development

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

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

O
R i
.xg 8
W -

Filters
» In discussion of filter specifications
* Production in JFY 2026-2028

Development is ongoing!!

Actively seeking

¢ I domestic and international collaborations
<@ to complete WFI.

.




Schedule

Cryostat Lab. AV
Mitaka Lab AlV
Optics
Detector 1 W \WAGEWED
FDR Pres.,hip
Reviews Review

Presummit
Review



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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