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ULTIMATE-Subaru : Science Instruments CoDR document&kb)

SGl'l i ! r
- Wants to coverthe central region ofthe SEieel Jle;:f:?:!:izes SUSES

Detect Balmer-break galaxies at z¥4-5 in typical known protoclusters atz=2-5 in 1 field
HSC-selected (rest UV-selected) proto ot view Goal imaging depth shall be

clusters down to Mx"10'° Msun K=25.7 [mag, AB] at 5 in ~2.6-hr
Wants to study galaxies with M, >10%® M, . e;xposu —= '

at z=2-5.

Imaging overhead shall be less
Wants to complete the Ks-band survey for than 20 %.
~30 protoclusters at z=2-5 within 10-day
campaign period. Image quality after AQ correction
(measured as EES0) shall be better
than 0.5" inK to improve the

Image quality should be homogeneous so
that itdoes not affect the depth acrossthe sensitivity.
whole FOV.
Imaging throughput shall not be
reduced significantly from the

Wants to capture the “break” feature by
current MOIRCS.

photometrically (YJHKs for z=2-4, K1VK3 MBs
forz=4-5).

Variation of the EESO size after AO
correction shall be lessthan 10%
overthe FoV.

MOIRCS shall have YIHKs BB filter
as well as K1K2K3 MB filters.

Successfully observeunder
required condition [depth, EES0]
for>90% ofthetargets.



« BRRIGVATLEKIE, IXNTORFEHEZERTEDLIITERE,
o BREDELLEFRENSERELEHRINTLLKDT, COTAERLBEYRLITOIDLENHD

Constrain Lyc. LF at z=8 by
finding brightest LAEs atz=8-9
& capability to detect LBGs at

z>12 in Ks-band

Spatially resolve galaxies atz~2
on <2-kpc scale with multiple
emission lines (Hot/O11/Ol1).

Constrain stellar mass function
out to z=5 across environment
down to logM>10.

Spatially resolve nearby
galaxies down to GMC scale
<50-pc @ D~20 Mpc

NB(in Y & J)=26.6 mag
(5o, AB, in 4hr) over 2-
deg?in 32 nights / Ks=26

-

mag (5o, AB) over 2-deg?

NBs (2.09um)=24 mag over
2-deg? in 18 ns & more 2
NBs./ NB(2.09um)=24.3

mag/arcsec? Ks=25.0
mag/arcsec? with resolution
<0.25" inHo & [O1l] @ z=2
(allinAB mag).

MB(K1/K2/K3)~25.8
mag (AB) over 2-deg?in
81 nights.

(A) 0.4” resolution (~100 pc) in

Pap+Bry(J, H,Ks)

for 60 gals @ D~10-50 Mpc. (B)

1=26 & K=25mag w0.25"
resolution for CMD of local
group galaxies

(median) @ K
EE50<0.5" (20%-ile) @ )
PSF uniformity <10%
Fov>14"x 14’

FWHM<0.25" (20%-ile)
EE50<0.5" (20%-ile)
FWH 25" (median)
median)
PSF uniformity
FoVv > 14‘x 14

FWHM<0.25" (median)
EE50< (median),
PSF uniformity <10%
Fov > 14'x 14’

FWHM<0.4" or 0.25"
@ JHKs, FoV >14"x 14’
(minimum: 12" x 12°)

A =1-2.5um,

Frequent chang

EES0<0.5" (20%-i
EES0<0.5" (median

Y/J/H/K, NBs, MBs
e is required.

Table 4: Summary of the top-level science requirements.

Science requirements

Item

SG1 | SG2

Wavelength Coverage

1-2.5 pm

Science FoV

2

> 20 arcmin? | > 14 x 14 arcmin

Image Quality (FWHM)

< 07.25 at J (20%-ile)

< 07.25 at K (50%-ile)

| <0”.4at JHK

Image Quality (EE50)

<075 at J (20%-ile)

<075 at K (50%-ile)

Image Uniformity

AEE50 < 10 %

Sky Coverage

>90 %

Overhead

Observing Efficiency> 80%, Exposure Overhead< 20%

Number of Filters

> 10 > 30

Spectral Resolution

R=3,000-5,000

ULTIMATE-Subaru : Science Instruments CoDR document&kb)
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HeREREE (Logical Structure)

bdd [Package] Temporary [ Temporary |
o,
2K Property
requirementy o ] ablocks
Operation wavelength Observation Execution ULTIMATE-Subaru
1d = "260" «allocaten ; mic;’;;lues_ 1to 2.5
Text = "ULTIMATE shall conduct a science operation Eeteld coveraQ(E. at Cs ] ;rea [sq. arcmin] = 14x14
mainly in NIR wavelength from 1 to 2.5 micron with an " ience field coverage at Nslh e [éq arcmin] = 10.0{
option to cover the visible wavelength range." ! N 1 — P iy
| ! coverage : sky-coverage [%] = >90
| ‘«aan‘atsn - — — zImage quality = See table
«requirementy | ! ! | =lmage uniformity : FWHM variation [%] = <10%
Field coverage o [ | |
Id = "259" T AN Lp, *
Text = "ULTIMATE shall cover the science FoV of more | | ! | % Hb & % o) 'I‘i Hbg p)
:Ean mlalcmin_:n;::‘de:l the (I:;s-seglajn andmore |- - -~ — - \«aan;te» : wblockn p ablocks
an 10' on a side at the Nasmy IR. : | | " ot tlon E: " blocks ok fon & ¢
! I o
wrequirementy o Medium-Field NIR Spactroscopy
Sky coverage : | |
d="26" |- : I ablocks
Text = "ULTIMATE shall be usable at more than 90% of «allocdte» whlocks
the sky observable from the Subaru telescope.” : ! «blocks Rew Data Archive ing
| Observation Schedul
| Observation System Configuration
|
«requirement» | | whblocks
Image quality | | ‘Wide-Field NIR imaging ablocks ablocks
1d="262" Lo 4‘{ Observation System Status Monitori
Text = "ULTIMATE shall provide the following image - - — - - - — — — toa Light Collection "
quality on the detector plane of the science instrument !
under good, moderate, bad seeing conditions (see : sblocks wblocks
mitonmentsl interface). L Atmospheric Turbulence Correction Environment Monitoring
Good (20% i) Moderate (s0%-le) | Bad (75%-ile) (@locater
|
FWHM |EESO | FwHM | EESo | FwhM [ EEso | #blocks
1 <025 |<0"5 <04 : Data Acquisition
H <0"5 <0"4 |
| wblocks
B o b ! Decision to continue the Observation L
! Data Reduction
|
wrequirementy
Image Uniformity : N sblocks o I «blocks
d="263" | 3 System
Data Quality Evaluation
Text = "Variation of the FWHM size shall be less than L
10% over the FoV."
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zblocks zhlock=s eblocks eblocks zhlock=s
ClAX TUE Gen2 Observation Support System STARS

ehlock=z
P_ULTIMATE Subaru

ehlocks ehlocks ehlocks ehlocks eblocks ehlocks ehlocks ehlocks
Telescope Science Product Archive Server ULTIMATE Pipeline D-Shooter MOIRCS WFI LTAO GLAD

lllllllll

| shlocks
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areguirements
Interface

I nte rface requirement (a)
DOCU me nt : 1}7.,:,11—,.“ zallocates -

YT AT LB

-~
Mechanicall,lnferface - Mechanical Interface

inteﬁage 1 interface 1

interface 2 interface 2

. Optical interface . Optical interface

interface 3 interface 3

- Cooling interface - Cooling interface
interface 4 interface 4

—
—
-

~
sallocates —
-

arequirements
Interface
requirement (b)
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Telescope
Aperture

.~ Throughput

:  Encircled Energy
Smgnce = =
Requirement

GLAO
| Throughput |

" Encircled Energy

External constants

Ambient WFI
lesSioubackarounde temperature | Throughput |
See Minowa et al (SPIE) Atmospherc ~ Encircled Energy |
2020 transmission | |

Cooling temperature
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