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SCORPIO: Gen4/3 facility instrument for Gemini South

Time-domain astronomy

* LSST Transients * Pulsating Variable Stars
* (Gravitational Wave es * Low-Mass Binaries

e w.mall Solar Sysfé Bodies

General facility instrument

* High-redshift galaxies

* Galaxy Evolution

* Young stars in clusters

* Circumstellar disks and accretion
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Instrument layout

Infrarec

Y,J,H, K

Visible

g, i,z
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Slits /masks  Dichroic VIS/NIR . Collimators
mechanism

Folder mirrors

Infrared
side

f/16 -> f/2.56
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VPHs Shutter Camera CCDs with cooling

system head

Visible side

f/16 ->£/2.15
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Main instrument capabilities

Imaging mode Spectroscopic mode
* 8-channel imager * 8-channel spectrograph
*g,1,i,2 Y, J, H, and K, bands * simultaneous 0.385-2.35 microns

* R~4,000 @ 3 pixel sampling

* 3’x3’ field of view , ,
3’ long slits

* 0.18” pixel same for all cameras

* Large variety of observing modes
* Shutterless mode for ultra-high speed imaging
e Target acquisition in <10s through slit viewing camera
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3 retractable filters to delimit bandpass in imaging mode
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The power of multicolor imaging...
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Imaging spectroscopy
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Sensitivity: SNR=5, 900s imaging

Band ___lAB______ Ve

g 26.6 26.68
r 26.1 25.94
| 25.7 25.33
z 25.1 24.56
Y 24.7 24.07
J 23.5 22.59
H 22.3 20.91
K 22.6 20.75



IR Detectors: Teledyne H2RG

e 2.5 micron H2RG for all IR bands.
* 2048 x 2048; 18 micron size -
* QE at all wavelengths is at least o = ﬂ?

Quantum Efficiency of 1.7 micron HgCdTe at 145K
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VIS detctors: E2V CCD 231-84

SUMMARY PERFORMANCE (Typical)

Number of pixels 4096(H) x 4112(V)
Pixel size 15 uym square
Image area 61.4mmx61.7 mm
Outputs 4
Amplifier sensitivity 7 uVie

, S5e at1 MHz
Readout noise (rms) 5 e at 50 kHz
Maximum pixel data rate 3 MHz

Charge storage (pixel full well) 350,000 e~
Flatness (both packages) <20 um (peak to valley)
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Focal Plane Mechanism
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Imaging

Spectroscopy

High-speed
Imaging

2kx2k Hi2RG

4kx4k e2v CCD231-84
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Fast readout modes in imaging mode

* 1. Exp.Time 5s and longer: FULL FIELD
* VIS: Shutter
* |R: multiple non-destructive sampling

e 2. Exp. Time 0.5s and longer: FULL FIELD

* VIS: Frame transfer
* |R: Correlated Double sampling

* 3. Exp Time 50ms and longer: WINDOWED mode (18”x180")

 VIS: frame transfer
* |R: Correlated double sampling

e 4. Exp Time 5ms and longer: WINDOW with bursts of ~40 frames
 VIS:line transfer
* |R: single sampling

1
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- Schedule

v'Concept Design Kickoff (Mar 2017)

v'Systems Requirements Review (May 2017)

v'Concept Design Review (Aug 2017)

v'Preliminary Design Kickoff (Oct 2017)

v'Preliminary Design Review (Apr 2018)

v'Critical Design Kickoff (May 2018)

v’ Optical Design Review (Sep 2018)

* Critical Design Review (Apr 2019)

* Delivery to Gemini (Late 2021)

* Commissioning of Instrument & Ready for LSST (Early 2022)
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