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PFS Summar

Optical + NIR Multi-object fiber spectrograph
- On Subaru prime focus (8.2m; F/2.2)
- Target sciences:
- cosmology, Galactic Archaeology, galaxy/AGN evolution

- Basic parameters
- Number of fibers 2400 (600 x 4)
- Field of view: 1.3 deg
- Wavelength: 0.38-1.26 uym
- Spectral resolution: A/6A~3000 (cf. Medium resolution mode)

- Now in Preliminary Design phase (PDR: 2013 Feb)

- Conceptual Design Review succeeded 2012 March



PFS Project office > THE EX{rR[ *°> TAD?

http://sumire.pbworks.comd<l

PFS Project Office

e Members and assignment

* PFS portal site (, including SPIE papers )
* PFS technical website

 PFES technical collaborators' weekly telecon
e Systems engineer group telecon
e Manager group telecon

* PFI-JPL/CIT ASIAA weekly telecon

* Spectrograph - LAM PU/JHU weekly telecon
* Data reduction software telecon

* Fiber configuration timing budget

e Spectral calibration system

e PFS throughput re-calculation (including README)
e QOpenissues/trade studies
* instrument components table
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Project CoDR (Conceptual Design) 2012 Mar
Project RR (Requirement) 2012 Oct
Project PDR (Preliminary Design) 2013 Feb
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2012 Jul SPIE papers from PES team

1. Instrument overview (Sugai et al.

2. Fiber system (de Oliveira et al.
3. Fiber positioner (Fisher et al.

4, Spectrograph (Vives et al.

5. Dewar & Detector (Gunn et al.

6. Metrology camera (Wang et al.

7. System software (Shimono et al.

see PFS portal site http://sumire.ipmu.jp/en/2652
or arXiv 1210.2719, 2751, 2734, 2728, 2740, 2730, 2729

8446- 32)
8446-183)
8450- 41)
8446-181)
8446-180)
8446-191)
8451-136)
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Prime Focus Spectrograph (PFS)HE 2

1. What is PFS ?
2. Science targets
3. Why on Subaru ?




1. What is Prime Focus Spectrograph (PFS) ?

Optical + NIR Multi-object fiber spectrograph

- Number of fibers: 2400
600 per Spectr. X 4 Spectrographs

- Fiber core diameter 128um

Microlens attached to fiber input edge
fiber input F/2.2 -> F/2.8 (17.1 diameter per fiber)

- Field of view: 1.3 deg
- Wavelength: 0.38 - 1.26 um



1. What Is PES ?

Optical + NIR Multi-object fiber spectrograph

- Each spectrograph: 3-color-arm design

Arm Coverage[A] Resolution[A/0A]

Blue 3800 - 6400 2500

Red 6400 -9550 3200 (cf. Medium resolution mode)
NIR 9550-12600 4500

Spectrograph collimator F/2.5, camera F/1.1

Detector pixel 15um (2Kx4K x 2 FDCCDs for each Blue/Red arm,
4Kx4K HgCdTe(1.7um cutoff) for NIR arm)



How the system works
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2. Sclence targets

9.3h3Gpc3in 0.8<z<2.4
1400 deg?

Milky Way 17<V<21.5 390 deg? eyeny epiemiie ,
M31halo 21.5<V<22.5 65 deg? 1<z<2 16 deg to JAB~23.4

| Galactic Archaeology |

Lo vl b

« SF rate figure: Hopkins & Beaconi

160 140 120 1 1 1 L L 1
on leegrees] mage: Belokurov et al. o 0.2 L T DA

See arXiv:1206.0737 “Extragalactic science and cosmology with Subaru PFS” Ellis et al. (2012)



3. Why on Subaru ?

Suprime-Cam

\\ FMOS

2 . .
IRCS 7 ‘ld :
Strengths of Subaru Telescope EEGE i

: =2 e FOCAS
SCExAO ' » { Kyoto 3DlII

Large Field of View

MOIRCS
e.g., Suprime Cam COMICS

(Hyper Suprime Cam, Prime Focus Spectrograph)
Platescale (arcsec mm-1) oc1/f - prime focus

(rigid tel. structure)

Excellent Image Quality

e.g., Kyoto 3DII (Pl instr.: IFS,FP,etc.) + AO188 in optical wavelength
mirror surface, dome shape, rigid structure, tel. tracking



Sharing Wide Field Corrector with HSC

Hyper Suprime-Cam
(HSC)

PFS case:
Optical interface with Wide Field Corrector
Field element
= 52-mm thickness flat plate
substitutes for filter + dewar window

http://www.eso.org/sci/facilities/eelt/fp78{-pub/

wfi_workshop/pdffile/SMiyazaki.pdf ) )
Wide Field Corrector (WFC)
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Dome seeinq test using FMOS fibers

For PFS metrology camera
- understanding dome seeing effects by using
back-illuminated FMOS fibers

Cassegrain container
with Kyoto 3DII temporally removed

CCD camera: Atik 450
cooled to -10deg
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Summary from Project to Steering Committee
on technical feasibility and additional cost
estimation of Medium Resolution option

UTC 2012 Oct 16 6:45am version

Hajime Sugai et al. (PO),
based on studies by
Jim Gunn, Mike Carr, Robert Barkhouser (PU),

Steve Smee, Joe Orndorff (JHU),
Sebastien Vives, Marc Jaquet, Fabrice Madec, David Le Mignant (LAM)




0. Requirement from Galactic Archaeology WG

R~5000
7,100-8,850 A
for 4 red arms



1. Summary of this report

- technically feasible (though not easy)

- grism feasible with available glass materials.

best candidates: S-LAM2(n,4s=1.733) (or S-LAL8(n,5=1.704))
In terms of refractive index, coefficient of thermal expansion
slightly (3-4degree) tilted configuration from Littrow to avoid ghosts

- simple exchange mechanism possible In
tight avalilable space.

use round-shaped prisms instead of squared

- additional cost



2. Technical feasibilit

Low resolution - grating Medium resolution - grism
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Littrow

For same littrow angle at Fixed wavelength,

dl=dB/n

Arguler dispersion (Fesolving power) 1s increased by n
with NO change in central angle.
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