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PFS Fast facts

* Suba ru rime  ocus “pectrograph: et
The spectroscopy part of the “ Re” project.
~ Wide field: ~1.3 deg dlameter ' .
% High muItrphcuty 2394ﬁbers |

» Fiber dlameter ~1.05 arcsec

e Fiber posmoner pitch: "’85 arCSec |
‘* Minimum fiber separatlon ~30 arcsec ol

. — Quick fiber reconﬁgura’oon " “’60— 720 sec (T[

1.5

* Dynamic survey strategy is- ailowed

— VIS-NIR coverage: 380-1260nm s:multaneously
* Low resolution mode: ~¥2.5 A. resolutlon | ‘
e Medium resolution mode (around 800nm) ”1 6 A resolutlon :

* Aiming at start of science operatlon & survey program i
2021, as a facility instrument on Subaru Telescope ey



The growing PFS collaboratior

sl s iN Japan & other 6 countries are co-
ent development & survey planning. -
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PFS collaboration meeting

* The last one was the 9t" meeting.
* 5 days from Nov 27 to Dec 1, at Kavli IPMU.

* ~130 participants (cf. ~¥80 for the last few times)
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The first Suba
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PFS _su_bsy-stem s distribution

Fiber cable

... in Prime focus unit
“POpt2” with Wide Field
Corrector “WFC”.

Calibration system [

Software system Prime Focus

Instrument

Fiber connectors

Spectrograph
system (SpS)

On the TUE floor | i Wide-field
: correcter

a spect g T - This takes an image of the prime focus
S 2 b with the fibers “backlit” and measure

« & their current positions: Key part of
(B jterative fiber positioning process.

Metrology camera
as a Cassegrain
instrument




Procurement of key elements

All 2550 Cobras were delivered.

All science-grade CCDs and H4RGs were delivered.

— Detailed characterization is ongoing.

3x red and 2x blue dichroic coatings were completed.
— The rest is in progress being off a critical path.

Thermal cutoff coating is still taking time.

— Difficulties have been mainly programmatic.
— Found a good design. Now tests are underway.



Modularity in the instrument

* Fiber positioner system made of 42 “Cobra” modules

“Engineering wmms) 44 production modules
module” * including 2 spares

* The first production module is a spare.

e Spectrograph system made of 4 modules

“One channel” mm=) « Spectrograph Module (SM) #1
 SM#2
 SM#3
 SM#4

Validation of the first “module” is a key milestone.



Prime Focus Instrument (PFl)

>

Cobras

3000 shaft
couplers

All parts are on-hand for assembly of all 44 Cobra modules



Prime Focus Instrument (PFl)

! Cobrat#t S/N
S 14
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This will be delivered to
ASIAA soon.
* There was a delay of several months:
— Cobra driver electronics design flaws
— Electronics firmware trouble shooting T Gross UPL] Wang [ASIAA]
* The assembled PFI mechanical parts (Positioner Frame & Cobra
optical bench) deflect differently from expected.
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CONFIGURATION AT LAM

< Red One-channel equipped with =
OPTICAL CAMERA and CCDs, used ' €

to fA &

perform optical alignment,
validate I&T procedures

investigate and measure optical
performance

investigate and debug optical
issues: straylight, scattered light

Validate ICS AIT tools

% Red THERMAL CAMERA equipped
with dummy CCDs, used to

test & validate the thermal
hardware configuration

validate the baking procedure

validate the thermal
performance in operations

T

hermal (red) camera




(Aix_Marsei"e @ o LA
A TYPICAL RED IMAGE

HgAr arc lamp
630 to 970 nm

10 science fibers
2S exposure
typical image used

for alignment and
testing — minimal DRP




(Aix Marseille % %
Universite ‘

IMAGE QUALITY - suMife

ENSQUARED ENERGY IN 3X3 PIXELS

Ensquared Energy in 3x3 pixels - 2017-11-23
EE3 >= 0.5: 100.00%

EE3 Histogram
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Meets the requirements
e | “*Thanks Fabrice Madec for the slides



Major topics specific to camera dewar

* Problem about thermal performance: Very briefly:

To keep the temperature low, the
cooler power has to slowly drifts up.

From a number of experiments &
discussions (including a review with

external experts), we conclude <:| Radiation |:|
that this is due to

condensation of ice on cold surfaces. Condensatlon

Out dlffu5|on

AuAnonpuo)

Cryo cooler |
I

Minimizing contamination
- (Medium-)hot bake

Minimizing maintenance for long operation <
- Automated “regeneration” proedure

Now under much
better control

* Trying to improve/accelerate:

Quality control of cables and electronics.

— NIR camera production, integration & test.

13



Dewar performance test at 9 degC

0

: ]
Cf. Production dewar has got updated a lot.



-(Aix Marseille @
PROGRESS AT WINLIGHT SYSTEM (2/2)

SM1 in alighment Prlsmes (med res) SM1




| Prdtotype on-telescope ﬁber'_cable

Same design principle as FMOS:
* Fibers are tension free
 No race tracking effect

The will be installed to the telescope
soon. FRD will be measured as a
function of telescope elevation angle.




Updated top IeveI schedule

“SM-N”": Nth Spectrograph Module  “MCS”: Metrology Camera System
“PFI”: Prime Focus Instrument -~ = ““CAB”: Fiber Cable on Telescope

Subsystem delivery to Subaru and ~ Operation jor -

re-integration & test -~ sclentific use -
SM-1DEL&AIT ~ SM-2DEL& SM-3DEL& SM-4DEL&

~ (Now- Jan) “.- AT (Jun-Jan) _AIT (Nov-Jan) AIT (Apr-Jul)

. CAB(Dec) Phle . . S '
MCS (Mar)

~july? T

: '_-j»SSI?'caIIfo‘r_
brdpdSaI in 2 7
 ~Maydedi - in
- Open -use readmess
: rewew in "‘Dec-fan?

Acceleration & optimization
are under consideration to
pursue the start of science
operation from S21A.

Commissioning St
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PFS science meeting

* Updated proposals of survey components were critically
reviewed by the “red team” in June 2017.

e Strategies for improvements were discussed in the 3-day
meeting (Aug 7-9) at MPA, Garching.




PFS SSP survey simulations: status report, 9th PFS general collaboration meeting, 29 Nov. 2017, Kiyoto Yabe (Kavli IPMU)

PFS SSP survey completeness:

(IPMU)

Sunayama
(IPMU)

Yabe

Survey simulation
(by survey coagulation team)

Hayashi
(NAOJ)

Ishigaki (IPMU)
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Cosmology
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a NONE(final): 0.09+0.01 . h h
805l 116 average resul ] End-to-end (i.e. from fiber allocation
g of 10 simulations shaded region: +10
E 0.4 - H
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0.2+ |
completeness completeness of each survey.
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PFS SSP survey simulations: status report, 9th PFS general collaboration meeting, 29 Nov. 2017, Kiyoto Yabe (Kavli IPMU) 18
LorT R L i o End-to-end simulation: cosmology
[Definition] Completeness: A simple case: Cosmology survey \:\ézazxsbs; smki/tfri]k?etzrvsve
0.8 .
the number of comp/eted i 2806071057002
goLuEr: ’;);er the a;jléart])le Sos ¢ HSC-wide GAMA15H (0=210-225 deg., 6=-2-+6 deg.) ** ]
ours (= ours) 2, » Mosaicking using existing data % 00 ok nel N W
S * Selection is based on the previous criteria (Takada+14) 3 SRR S
Low completeness in a part of 0.2 * An end-to-end simulation according to the simulated g =~ . + ]
X(lzll(l)\/lfal_lg‘lsadsd’DSIEAPI\EA;jt; GE 00 | schedule presented in page 6-8 gmo, The number of assigned objects
th s an ded RA ecause gggzgEsLois * 168 tiles to cover each place twice (2 visits) £
* The survey will be basically completed as expected

Scheduling all SSP nights to see how
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Summary

 Updates in the collaboration:

— Still growing = The financial situation
has improved a lot.

* Technical updates:

— The first “module” is coming to completion:
Although there were delays (so the science start
is now envisioned in 2021), they are certainly 1
technically meaningful. \ \'\

— Metrology camera system (MCS) will be the subsyéte
delivered to Subaru (“Mar-Apr is being pursued).

 Updates in the science team:

— Optimization of the survey plan is ongoing with critical review &
discussions and detailed survey simulations.

— Participation of “Japanese” colleagues are encouraged.

PFS special session on Mar 14-15 at the ASJ spring meeting.



