FMOS

1. Status of the instrument )
2. Performance check

3. Overview of actual operation

4. Remaining 1ssues, schedule, etc Y

Naoyuki Tamura
(Subaru Telescope, NAOJ)

with FMOS team members at Subaru, Kyoto U., Tohoku U.,
Oxford U., Durham U., RAL, & AAO.
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Schedule of engineering observations

Dec 2007 : PIR test on the telescope (I)(1I)
Jan 2008 : Echidna test on the telescope (I)

May 2008: Echidna test on the telescope (1I)
IRS1, 2 test = Engineering First Light!!

Jun, Aug, Sep, Oct 2008:

- Refinement of fibre positioning, testing fiber AG
- IRS1, 2 optical alignment
- System throughput measurement

- SOSS abstract command test
Mar, May 2009: Overall performance check

B HEED BB FA PIEL BT S0IB 25 D LBIL %Y
P—— 15 Ty N U S L




First Light @May 14, 2008 h
Target: 48 bright stars (V < 15) in Mel 111 (Galactic open cluster)
~ 33 stars were immediately visible affer 1 min exposure!

Note(1): Current fibre positioning accuracy is ~0°.4 in rms (=~ 0.2 in future).
Note(2): The OH masks are not well aligned with the actual OH lines.
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"PTR" - Prime Focus Unit for IR

Contents:

- Fiber positioner "Echidna”

- Wide-field corrector lenses
- Instrument rotator

- Cable wrapper

- Corrector Movement
Mechanism (CMM)

- Focus Adjustment
Mechanism (FAM)

- Shack Hartmann (SH) system
& Auto Guider (AG) for SH
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Fiber positioner “Echidna’

400 fibers
in the 30'¢p FoV

Spines

Focal plane

l Main mirror




Actual fiber positioning

lterative process: Measure fiber positions and move spines.
(“back’-illumination + spine camera)
7 [B]D iteration (~104") T. < 10 um (~ 0”.1) DECiE#G E
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Positional accuracy improvement
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* 2 spectrographs: ‘IRS1” (Kyoto) & “IRS2” (Oxford & RAL)
200 fibers are fed to each (197+200 spectra available).

3 spectra on IRS1 (from fibers near the edge of FoV) are outside the detector.

* Near-infrared (NIR) spectroscopy: 0.9 - 1.8 um

* OH airglow suppression with a mask mirror

* Operated with cooled down to ~ - 55 deg.

* Two observing modes: 558 (HR) & 18484 (LR)
-LR: R ~ 500, 0.9-1.8 um z1/[6]DzEH TH/¥—

- HR: R ~ 2200, 0.9-1.8 um #45'%/
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Optically identical
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ﬁlﬂ#s nAﬂlﬂL@!gg#ﬂ
#& i 88: Hawaii IT 2K x 2K array

===

Fedx i U E— R: Correlated double sampling, ramp sampling

/System TUFPAC + Messia V )
Gain: 2.1 e-/ADU

Readout noise: 30-40 e- (CDS)

Readout time (1.e. minimum exposure time): ~ 17 sec

\ Linearity: < 1% up to 40,000 ADU -/

System: SDSU controller

Usable for optical alignment, telescope raster scan, etc.
Not well characterized yet - In process to fix the
siginificant non-liniearity & reset anomaly.
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Throughput measurement w/ BB source

(Corrector + Echidna

+ fibre connector + fibre cable m_

+ |IRS1 or 2 + Camera + detector) ‘\ PIR+

x 0.85 (M1 + sky) Echidna
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HR mode, 1.1 - 1.8 um onl 35
(from IRS1)
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Com arison with other me‘rhods
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Tools: Planning observation
Input from observers:

- Field center
- Observation date & time
- List of scientific targets, guide stars, & calibration stars.
- Coordinates and brightness
» Priority is needed for scientific targets.

Maximizing the numbers of high-priority
@ targets and guide stars with spines
allocated considering a number of
constraints ...
Output from software:

A text file (*.s20): Spine allocation, instrument PA
Sent to SS > OBCP: Called by .OPE

ok T IM 2010
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Echidna: Spine-to-object allocation

___FMDS Echidna Spine to-Object Allocation - jhome/echidnaz/ss/echidnajechAllocate/alloc/v1.9/ngcbe33.s20

—— ;M.u |n Guide fiber bundles - e Spine home position

— Spine Details

Guide stars il Sbine allocati
:::: t :: : Calibration Stars p l ne a 0 Ca l 0 n
Enabled: : = - b I _I Atmospheric Stars

Guide: & . : - I Sky Targets

s o B s e @ Allocated targets
Ohbject 1d: D 2 - : e Background Color
— Object Details . " . :

— Field Position
Id:

e e s JJJ Unallocated

¥ Pos:

B 2 i t-' .. - + . 4 : il
RA: .o, o i .. s
Dec: v o B o G P - " . : - -
- - - 1 . Y - .. 2 set:

PM RA:

PM Dec:
Priority:
Maghitude:
Throughput:

Name:
Comment:
Spine Id:
Status:

Developed by AAO. Executable on
Linux/Solaris/Mac OS with Tcl/Tk.
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Observation: Actual seqguence

(1) Telescope pointing & fiber configuration

(2) Fine tuning of telescope pointing and instrument PA

"Check field”  cf.Pointing accuracy ~ a few arcsec.
FoV of guide fibre bundle ~ 2 arcsec.

Sky-camera TREANDEZ/{RK. #7tY bZFTEL., EHA.

:n&1—3@ﬁ°)i}§-? ~ o . ~

9 HDEAIT, pointing B 5

(3) Start AG2, and exposure  |BiEENElTE HEARSIOEHE
(LN RTIS LK

3 observation modes:
Point & stare | Beam switching | Cross beam switching

Flat & arc frames need to be taken during a night.
A GUI for observers (?): quick-look of data & status
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Tools: Data reduction software

"2dfdr": Reduction pipeline for 2dF data developed
by AAO.

Once flat, arc, & science frames are provided, data
reduction can be finished by a few clicks and types !/

Implementing FMOS-specific features
of spectra in FITS data

“fmosdr": 2dfdr-based reduction software
Development in progress at AAO

ok T IM 2010
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Remaining issues
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Remaining issues
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Summary +
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