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SWIMS

« 15t generation instrument
for TAO 6.5m Telescope

* 2-color Simultaneous
imaging/spectroscopy

* 0.9—-1.4 ym (Blue arm)
 1.4—2.5 ym (Red arm)

* Wide-field Imaging
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* 6.6’ x 3.3’ with 2K x 4K pixels @ Subaru

* 0.095 “/pix @ Subaru
« 22 filters

* Multi-object spectroscopy

« ~30 objects
* R~1000 w/ 0.5” slit width

Transmittance

* 0.9—2.5 ym spectroscopy with a single

exposure
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Mam topics of Engmeermg Runs

* 518A

 Imaging First Light
» Long-slit spectroscopy First nght

. S1 88 : 7:300260 220 18.0
* Multi-object spectroscopy First L‘ght

2 :_ PARADISE 6-01 (z=0.1508

15[

» (S20A: cancelled due to COVID-19)

* 520B

* Performance confirmation of
new array #16321 (leased by Subaru)

—> Approved for Open-use operation from S21A.
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Open-use operation/support

 Preparation for OPE file
* Imaging: by Observer (using a template)
« Spectroscopy: by SWIMS team (for now)

 Preparation for MOS masks

 Fully adopt the MOIRCS system for cutting work
(Laser cutter, MCSMDP, etc.).

« Use Pan-STARRS1 archival data as pre-image.

« Operation
e One SWIMS member at summit (as SS).
* A few SWIMS members at Mitaka or via zoom.

 Data Reduction
* Imaging: python-based pipeline swsred available.
« Spectroscopy: no special tools offered (use IRAF).



Updates from UM2020

 Feb 2020:

« Replaced one of the
detectors on blue arm
with one leased by
Subaru.

* Apr 2021:

* Changed He lines.
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Troubles
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1. Degradation of cooli ormance .

« After sto mperatures of
detectors and coldhead for the optics gradually
increased from Nov 2020.

« Apr 2021 observations conducted at Det_Blue=100K.

* Possible causes:
* Decrease in the emissivity of MLI due to the adsorption
of outgas?

» By degassing (warming SWIMS to 250K), the optics
improved below 90K.

» The coldhead also cooled down to ~50K. However, still got
warm by tilting/rotating the instrument.

 malfunction/contamination of the coldhead?

» Coldhead replaced in Nov 2021.
(as of writing, coldhead ~ 40K)




Troubles

2. Loss in throughput

« The window (vacuum-side) surface is fogged, Wh]Ch
causes higher background and lower throughput

« Comparison of background levels
with S18B data
» No significant change up to H-band.
» Clear increase in 2 pm.
» Twice at the edge of FoV in Ks. e e e e e e gy
ERE R
st1as Jan |20 IEHON 0N G0N GGG 12700 00 o)

. S21A Apr --------‘
e Possible Cause: s21A may - [JNSI0 (501 1500 (1601 17707 15701 14601 [F8aN %0

- Adsorption of the outgas? Background level at edge of FoV.
« Still visible after “degassing” done in Apr 2021.

» Looks disappeared in Nov 2021.
- need to confirm by image.
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Troubles
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 Impact on limiting magnitudes

S18B (expected) 24.9 24.4
S21A May (actual) 24.2 23.8

« Measurements can be explained by:
* Loss in throughput (~10%) - 0.05mag
* Increase in background
* Ks: 2X > 0.4mag
« J: 3X > 0.6mag

“ Note that the expected value was calculated using too low
background level which was estimated with short-exposure data.

*» Note that S21A data was taken below airmass>1.5 which would
lead to shallower result.

« We expect improvements with new coldhead (and
degassing).
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SWIMS-IFU: overview

« “Handy-size” IFU to be installed
into the MOS exchanger unit.

 Image-slicer optics.

 Large FOV and wide wavelength _ iy
Cove rage ° Nearmlnfrared Integral Field Spectroscopy Instruments

(Same as SWIMS) & 1.45 2.5 um (Red) ™
(Same as SWIMS) & R~700-1200 (Red) 5
0.095 “/pix
0.4” - Ked/OSIRIS S — Subaru/SWIMS-IFU
12 (CH-6 - CHs6) I
-70-75%



" SWIMS-IFU: fabrication/assembly
com pleted ! (by ultra-precision monolithic machining)

From Telescope
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SWIMS-IFU: Ima m te

ts @ ATC lab
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5 Halogen lamp ™

1. Vignetting by PO1 lens mechanical structure

CH-13

!

2. Vignetting at the edge between slice-mirrors

SWIMS-IFU is working with expected pl’eClSlOI’l I



Schedule (2022~)

* Feb
 Transport IFU to Hilo.

 Mar

* IFU work
* |nstall into SWIMS.
« Daytime tests
* Mechanical test
» Optical test using dome light
» Engineering obs.
(TBD for IFU open-use operation.)

« End of FY2022 (after 522B)

« Transport SWIMS to Japan
—> First light @ TAO in 2024.




Summary

* SWIMS is in operation from S21A as a Pl-type
instrument (until 522B).
« S21A was succeeded w/o any serious incidents/accidents.
« SWIMS will be transported to Japan after S22B run.

* Instrument Troubles
« Gradual increase in temperatures.
» Coldhead replaced in Nov 2021.

 Loss in throughput and increase of background (possibly
due to adsorption of outgas?)
- ~0.5mag loss in limit mag.

« Expect to see improvements in 521B.

* [FU

« Engineering obs in Mar.



