Prlme

The /ntersectlon of my Ilfe With the H/tosh/ Sar

Naoyuk| TAMURA

Subaru Telescope NAOJ
Professor & an Associate Dlrector ( Instrument Engmeer/ng)

(Ex. IPMUeér i |n 2012 2023)

Hitoshi Fest at KavI| IPI\/IU, Dec 18 2024



The cupids appeared in 2009-2010.

Prof. Masahiro Takada Prof. Hiroshi Karoji



The meetmg by three of us in Ochanomlzu s
/\J’CLI ]\%)E@ ':_\/Its I|ke a moth flymg mto the flame. il




The first PFS collaboration meeting at IPMU in July 2011.
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In 2014, Hitoshi bravely assigned me (a non-tenured project assistant professor) to a Project Manager.
(I was already a Project Systems Engineer, so | have been on the double duties since then.)




Hitoshi is t’h_e, PI, and | am the Project Manager. .

~ The mood of the collaborators during a 2-day collaboration meeting

" Let’s move on!

Day 1
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‘France & Germany-
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CONTRIBUTION

PU, 6.99M

NEPG, 4.08M
NAOJ, 11.83M “Budget”
MPI, 5.7M

LNA/USP, 5.67M
LAM, 12.49V, * The contribution

JPL/CIT, 5/15M from each institute
JHU, 5.7M is often insufficient
[ IPMU, 38.39M I to cover the entire

CPPC, 6.36M , o cost of the
Leadership and senses of mission & developments.

responsibility for the community > Filling the gap is

the project’s

PU, 14.71M responsibility.

* Cash flow, which
does not appear in
this chart, has also
been a challenge.

Cost (~110M USD)

N;LOJ, 7.97M

MPI,|1.M

LNA/USP, 6/93M

LAM, 17.48M

JPL/CIT, 21.6M

JHU, 15.02M “Spending”

IPMU, 15.68M

ASIAA, §.87M




_Legisti’c_s' for PFS system— integration'
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Systems engineering is clearly the key
Parts/components/subsystem are validated at each srte before their dellvery to
other places for higher-level mtegratlon & flnally to Subaru

Instrument g ‘ q Focal plane §



M31 on a single shot

by HSC

PFS will configure

[ over thls hexagonal field. \ |

Wide in wavelength coverage too:
380-1260nm at once with 3 arms
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Subaru Prime Focus Spectrograph (PFS)

Spectrograph System (SpS) Prime Focus Instrument (PFI)

Fiber Optical Cable and
Connector System (FOCCoS)




~ PFS commission:ing_fo_r quite-some time

Metrology Camera System 15t system test
d installed 15t time onthe Cs § on the telescope

). Sk el (Sep 2021).

2" Fiber Cable (Cable B2)
on Telescope (Apr 2022).
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15t Spectrograph Module (SM1) : - -~ 1
was installed (Dec 2019). Prime Focus Instrument  § #

(PFI) was delivered & re-
validated (Jun-Sep 2021).

B 27 Spectrograph Module (SM3)
: was installed (Nov 2022). 3
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| Integ’r’a;ci,onﬂ’képt goihg on :an_d-o_n ...-And finally_!

: - B h . : = — .
TPVNTINCTNE- B | Having the arrival & retdrn -
; (SM2 & SM4) (Nov 2023). 23 g ~ s
B4) on Teescope (Feb & May 2023). ¢ , . f : E
e e of NIR cameras in Jun-Aug, |
| e D Fe . @ 39 9 |all the hardware is finally'in |
= — — F AR B |place since Aug 2024,

15t & 2"d NIR cameras on Spectrograph
Modules (Mar & July 2023).
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2Xposure of stars
C 1980 field
red camera

Wavelength
(630-970nm)
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h e observationin Nov 2022 with

~ doubled multiplicity: ~600 > ~1200 - -

"' 300s exposure of sta rs
-~ inan NGC 1980 field
-~ w/SM1&SM3 blue cameras




The observation on 8/27-9/2
with the full set of hardware e e
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Call for Proposals
Semester S25A: February 1, 2025 -- July 31, 2025

Subaru Telescope, National Astronomical Observatory of Japan

Important Notice for S25A

PFS-OBSLOG naoyuki@stn

ID Format: @Hex ©Decimal
Sort Order: ©Altitude @ Date Modified

None,None,dcb(blue;yellow;orange),d
cb2(blue;yellow;orange)
2553a6f691b67103

2024-02-13T10:54:14.281450

0/0/0/0/0

a=100.00°, 6=-89.00", Alt.=-19.03"

dcb(blue;yellow;orange),dcb2(blue;ye

llow;orange),None,None
5d848c62abb58cas
2024-02-13T10:35:30.333166
0/0/0/0/0

a=100.00°, 6=-89.00°, Alt.=-19.03°

dcb(red1;red4;red8;blue),dcb2(red1;

red4;red8;blue),None,None
12408969d078db6d

The Prime Focus Spectrogra
Notice fdgPFS Dhsem@ We note that the PES SSP pr
applicants, please describe tl

2024-02-13707:48:39.073076
0/0/0/0/0

a=100.00°, 6=-89.00", Alt.=-19.03"

dcb(red1;red4;red8;blue),None,None,

dcb2(red1;red4;red8;blue)
7e0e86f0cd22d82e
2024-02-12T15:51:39.158264

Instruments

Subaru Telescope has a suite of eight facility instruments providing imaging and spectroscopic ¢

0/0/0/0/0
a=100.00°, 6=-89.00", Alt.=-19.03"

None,None,dcb(red1;red4;red8;blue),

dcb2(red1;red4;red8;blue)
4a5cb094af61a730
2024-02-10T13:23:50.676634
0/0/0/0/0

a=100.00°, 6=-89.00°, Alt.=-19.03°
None,None,dcb(red1;red4;red8;blue;
orange),dcb2(red1;red4;red8;blue)

from optical to mid-infrared.

» AO - Subaru Adaptive Optics system

7e0687dce9495b08

o AQO188 - Subaru 188-elements Adaptive Optics system - delivers diffraction-limited images in the near-infrared comt

curvature wavefront sensor (CWFS).

o AQO3K - Subaru 3,228-elements Adaptive Optics system - delivers diffraction-limited images combined with near infr:

sensor (NIR-WES).

» FOCAS - Faint Object Camera And Spectrograph - provides optical imaging and longslit and multi-slit spectroscopy ove

view.

« HDS - High Dispersion Spectrograph - provides extremely high-resolution optical spectroscopy.
» HSC - Hyper Suprime-Cam - provides optical imaging over a very large field of view (1.5 degree diameter) with a mosaic
» |IRCS - Infrared Camera and Spectrograph - provides high-angular resolution imaging combined with AO188, low-resolut

resolution echelle spectroscopies over 0.9-5.6 microns.

4 arcmin x 7 arcmin field of view.

MOIRCS - Multi-Object Infrared Camera and Spectrograph - provides imaging and low-resolution spectroscopy from 0.€

PES - Prime Focus Spectrograph - allows simultaneous observations of approximately 2,400 targets using multiple fiber
of about 1.25 square degrees and covers a broad wavelength range from 0.38 to 1.26 microns with a single exposure.

2024-02-26

s 1805 «

Set time to now
Center Zenith

wFiber Markers "~ .

@ ”

Target Type v

EL]
= confiqure to allHome (if home keep the confiquration)

Queue mode operation by
default where targets from
multiple observing programs
(including fillers) share a single
focal plane to make the best
use of the wide field and high
multiplicity.

17
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PFS scientific operations will start from Feb 1 2025!

Schedule for March 2025

(The first observations have
been allocated in March
actually while the semester
will start from Feb 1.)

How exciting!
(and a little scary!!

Sun Mon Tue Wed Thu Fri Sat
Mar 01
S25A-TE193-K
Weisz
HSC
Mar 02 Mar 03 Mar 04 Mar 05 Mar 06 ¢ Mar 07 Mar 08
S25A-UH027-A(0.6) S25A-026 S25A-TE009-G
de Boer Hashimoto Jiang
HSC O:gge CRS+SCEXAO+NIRWFS+NGS VAM+SCEXAO+NIRWFS+NGS
Queue(0.4) Eng Eng
HSC SCEXAO SCEXAO
Mar 09 Mar 10 Mar 11 Mar 12 | Mar 135 Mar 14 Mar 15
S25A-026 S25A-026 S25A-026 S25A-040
Hashimoto Hashimoto Hashimoto Ichikawa
CRS+SCEXAO+NIRWFS+NGS|CRS+SCEXAO+NIRWFS+NGS|CRS+SCEXAOQ+NIRWFS+NGS Széfgﬁfs' MOIRCS Si:::gf
SsP 5239;233 ' Szgf‘r' 3623' CRS+SCEXAO+NIRWFS+NGS Eng MOIRCS
IRD+NGS-AQ CRS+SCEXAO+NIRWFS+NGS CRS+SCEXAO+NIRWFS+NGS AOT8E+LLT
Mar 16 Mar 17 Mar 18 Mar 19 | Mar 20 Mar 21 o Mar 22
S24A-113 S25A-UH006-B(0.75)
Matsumoto lss) Sanders
TED VRS IRCS+NGS-AO g e
Obs SSP PFS Queue(0.25)

Mar 23

Mar 24

S25A-UH006-B(0.75)
Sanders
PFS

Queue(0.25)
PFS

S25A-039
Lee
PFS




The 360 nights have

been fully approved
(progresses will be discussed
with the authority at times
during the survey).

Dark Matter Der]sity

Hustris

Dark Matter Density

lllustris

Dark Matter Densi_ty e

Iil,ustris i

PFS SSP (Subaru Strategic Program) Survey: The observation
“Cosmic evolution and the dark sector” will begin from

Pl: Hitoshi Murayama (Kavli IPMU/UC Berkeley)

Science WG co-chairs: Masahiro Takada (Kavli IPMU),

Richard Ellis (UCL)

Assembly hi |
. SSE€m 1Stor
Testing ACDM y nISIOTY Importance of IGM
of galaxies
* Nature & role of neutrinos * PFS+HSC galaxy association * Search for emission from stacked
* Expansion rate via BAO up to z=2.4 [+ Absorption probes with PES/SDSS spectra
e PES+HSC tests of GR QSOs around PFS/HSC host galaxies |, dSph as relic probe of reionization
* Curvature of space: (2 « Stellar kinematics and chemical feedback
* Primordial power spectrum abundances - MW & M31 e Past massive star IMF from element
« Nature of DM (dSphs) assembly history abundances
 Search of MW dark halo * Halo-galaxy connection: M, /My, |* Physics of cosmic reionization via
« Small-scale tests of structure growth . Outﬂows & inflows of gas ' LAEs & 21cm ‘studles
* Environment-dependent evolution e Tomography of gas & DM

Cosmology (CO) (~1200 sq. degs.): ~4M emission-line galaxy spectra

Galactic Archaeology (GA): stars in dSphs, streams and disk in MW and M31
(~15 sq. degs.): ~a few 10° high S/N galaxy spectra

Target selection is based on the HSC data

.. i ) (By courtesy of M. Takada)
Competition: DESI (4m; see David’s talk), Euclid, VLT MOONS

19



Complementarity of HSC and PFS (By courtesy of M. Takada)

* PFS spectroscopic catalog of galaxies at z>1 will be a perfect calibration data of HSC
photo-z's at z>1

* PFS will then improve the HSC-only’s constraints A LOT.

Case 1: tension resolved Case 2: tension confirmed= New physics?

0.9t T 0.9}

| 2|
| @c,’b |
4 ‘\O\ O . 8 R

C-full + PFS ié@b &

0.8f

0.77

O
HSC Year 1 2 0.7}
HSC-full + PES
— 01 02 03 04 01 02 03 04
Om O

Refs. to HSC Year 3 results: Dalal+ 23, Li+ 23, More+ 23, Miyatake+ 23, Sugiyama+ 23, etc.



COngﬁratulations &'than_k's Hitoshi! '

* Not just from me but from aII PFSers mcludmg the ex. IPIVIUers-; =%

as’ follows who contmue tO»be in the mlddle of PFS

= — M. Ishlgakl Y. Ishlzuka Y Merttanl T Sunayama IVI Tanaka K. Yabe Fee,

‘—Without any single piece of HitOShl S efforts we wouldn’ t see PFS s
WE S€E tOday (|t WOUldI’l t even ex|5¢_) =y -_ T o3 -

e Indeed, it is an important mllestone but thlngs contlnue ‘

— E.g. PFS: Development 9 Operatlons and suence £ *

e So, my concluding phrase is:

We find you wherever you are'



L|ke KavI| IPI\/IU Subaru needs good peopleI

* Job opportunlty |s open for Sugport Astronomer

— Key person of data acquItlons leading mghttlme astronomlcal
observatlons by operatlng the telescope and SC|ent|f|c mstru ments

.— Location: Hilo, Hawaii -~ - v AR, e :

— Closing date: Jan 15 T R

— https://subarutelescope. org/m/news/emplovment/2024/11/27/348 i
2.html e

Please share this with those who may be gooel cahdidates.:


https://subarutelescope.org/jp/news/employment/2024/11/27/3482.html
https://subarutelescope.org/jp/news/employment/2024/11/27/3482.html
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