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MB Filter transmission
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e 4 Blue bands : same as the DECam MB filters for the coordinated observation
e 5th to 16th bands : Bluer bands are relatively narrower than redder bands.

e Avoid any of the strong sky emission lines (they drop in between the filters)
e reddest 4 bands (8k-10k A) are not yet funded



Filter Fabrication -mechanical design-

e HSC has a filter exchange unit (FEU) on both sides of the
camera

e Each FEU has 3 slots of filters (6 in total)

e During the obs. run (~14 days in gray/dark nights), only 6
filters are available to observe.

o it takes 30 min. for filter exchange (among 6, chose 1
filter) |




Subaru MB survey : dithering/tiling strategy
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Subaru MB survey : Exposure Time Calculator
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50 pt src threshold (AB mag)

Sensitivities of LSST, Roman, and Euclid
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Improvement from BB

photo-z improvement : BB -> BB+MB

HSC 5 BB only HSC 5 BB + 16MB

- EL-COSMOS synthetic spectra (w/ emission lines)

- convolve MB filters
' _ : : _ N - add noise (w/ 60 min. exposures)
JE i
| . i) | - use flux only
- 102 * comparison to cosmos2020

- will meet the requirement for LSST-Y1 WL/LSS/

Lo! cluster cosmology
- will also meet the requirement for LSST-Y1o LSS.

o0 (partly for WL/clusters)

LSST Y1 requirement

0.010
== w/o 4 red-MBs
—— z- 24.
0.005 A z-mag<24.5 X
0.6 /.B_{ —8— bias —8— z-mag<25.5 | ’,::_x
" o
e —®— scatter  _ £ 0.000 - = : .
0.4 1 / —e— outlier rate =
—0.005
0.2
& ~0.010 . .
N CERE R P R PP PP P PP PP PP PP PP PP EPPDY S PPP PP PEPD PPN LSST Y10 requirement
0.010
0.2 0.005 -
-0.4 8 0.000 -
o]
-0.6 l , . . ' ~0.005 -
0 1 2 3 <
- - - - - _0010 T T T T T T T T
significant improvement at higher-z 0.2 04 06 0 10 172 14 1’6

redshift



arch for disruptive Science and Technology

e We measure DM distribution around |
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Can we coordinate the observation w/

HSC MB and DECam MB surveys for
Colab w/ DESI-2 | ozsiztarset socion

Great minds think alike.

D. Schlegel (LBNL)
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HSC-MD w/ PFS-2

T. Sunayama
(ASIAA)

HSC-MB : LAE/LBG selection for 2,000 sq. deg in 110 nights (incl. bad weather)
PFS-2 : follow-up spec-z observations in 220 nights
-> LBG/LAE sample down to 25.5 mag at 3.2<z<4.0 over 2,000 sq. deg.

- BAO is already CV limited, PFS-2 is not as powerful as DESI-2 (5,000 sq. deg.)
- RSD is more suitable for PFS-2 (RSD is more sensitive to the galaxy # density)

- PFS-2 can go beyond z>3.5
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SED reconstructlon for Euclid
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HSC MB workshop @ Nagoya, 2023 Sep. |




HSC MB workshop @ Nagoya, 2024 Nov. 27, 23




Timeline

2024.8 2025.2 2025.8 2026.2 2026.8 2027.2 2027.8 2028.2 2028.8
248 2HA 25B 20A 208 217A 2B 28A 288
filter delivered 2025.2
"ﬂlter delivered 2025.|06
"lter delivered 2025. 10




preparing S26A intensive proposal

e filter set : four bluest bands (414, 439, 465, 491 nm, delta=24nm)

e survey depths 500 deg?

e ultra-wide (~25.0 mag@5min. ~ 500sq. deg)
e wide (~25.5 mag@10min. ~300 sq. deg.)
e deep (~26.5 mag@60min. ~60 sq. deg.)

e To observe LBGs/LAEs

e To improve the photo-z

e Welcome other science cases

e DECam survey will cover 1,000 deg? @ 25mag (target 2<z<3.5 LBGs/LAEsSs)
e DESI-2 will follow-up the spec-z for the candidates



summary

e We plan to have 16 medium band filters on Subaru HSC
e 12 MB filters are already funded and the first set will be delivered 2024 Dec.

e MB filters will have a legacy value for training/calibrating the photo-z for
upcoming deep imaging surveys by 2030.

e Not only the photo-z training/calibration, lots of sciences will be possible.

e If you are interested in joining the HSC-MB survey, please feel free to let us
know.

e We target S25B intensive program, (w/ 14 nights)
e Deep Survey : 60 deg”"2 down to r<26.5 mag
e Wide Survey : 300 deg”"2 down to r<25.5 mag
e Ultra-Wide Survey : 500 deg”"2 down to r<25.0 mag

e Or wedding cake style (?)



