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SCORPIO: Gen4/3 facility instrument for Gemini South

Time-domain astronomy

* LSST Transients * Transiting Exoplanets
 Gravitational Wave Sources < Pulsating Variable Stars
e Gamma-Ray B -Mass Binaries

S

"+ Small Solar Systefn Bodies

General facility instrument

* High-redshift galaxies

 Galaxy Evolution

* Young stars in clusters

* Circumstellar disks and accretion
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Main instrument capabilities

Imaging mode Spectroscopic mode
« 8-channel imager e 8-channel spectrograph
g i 2 Y ], H and K_bands e simultaneous 0.385-2.35 microns

e R~4,000 @ 3 pixel sampling

* 3'x3’ field of view * 3’ |ong slits

*0.18” pixel same for all cameras

* Rapid reconfiguration imager-spectrograph
* Rapid target acquisition through slit viewing camera
e Shutter-less mode for ultra-high speed imaging
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Instrument layout

Infrared

Y,J,H K

Visible

g, ri,z
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VIS Channel
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Slits /masks  Dichroic VIS/NIR - Collimators
mechanism

Folder mirrors

Infrared
side

f/16 -> f/2.56

not shown :
Atmospheric Dispersion
Corrector
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VPHs hutter 2 CCDs with cooling
system head
! I
f/16 ->f/2.15
not shown :
Atmospheric Dispersion s,

Corrector
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Bandpasses

Spectroscopy
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3 retractable filters to delimit bandpass in imaging mode
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Hi2RG

modes

Imaging

E2V CCD 231-84

Format 2048x2048
Pixel size 18 x 18 micron
Readout Speed | 200 KHz
Output lines 32

Spectroscopy 3’ x R~4000 spectra

Number of pixels 4096(H) x 4112(V) 1 r

Pixel size 15 um square . h d I '
Image area 61.4 mmx 61.7 mm Hl -spee
e . 8 . P i 18” x 3’ at 50ms/frame
Amplifier sensitivity 7 uVie” Imaglng l l
5e at1 MHz

Readout noise (rms)

2 e at 50 kHz .
Maximum pixel data rate 3 MHz J L 2kx2k Hi2RG
Charge storage (pixel full well) 350,000 e~

Flatness (both packages) <20 um (peak to valley) 4kxdk e2v CCD231-84
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Focal Plane Mechanism
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Y S5 JOHNS HOPKINS

UNIVERSITY

Collimating
\w

Cryostat k’.
Window i k

== ‘ h —|
Re-Imaging
¥ _ Triplet ccp
i Pickoff Mirror Camera
"
l /li
/i
Tilted Sllt , Pickoff Mirror
Collimating
Doublet cco
/ X Camera
Re-Imaging
Triplet
S
(6X) Tilted
Slit-Plate Cold Block
4.32" Slit
(untilted)

Slit-Plate
Frame

2.16" Slit

1.08" Slit
1.44" Slit

0.54" Slit
0.72" Slit 0.36" Slit

SVC Slit
Mask

:Slit Viewing Camera
IDGmr;?:T

Re-Imaging Lens Assy.

N Arractads
= By VAN
I RN

CCD ADC Mount Pickoff
Camera Plate Mirror Assy.

Collimating

Beam Mask
Doublet Assy.
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gr CCD Shutter EXPOSURE Shutter CCD Read
Open Close
read read
iz CCD Shutter INTEGRATION Shutter CCD Read Shutter INTEGRATION Shutter CCD Read
Open Close Open Close
T — ———
read read read
Y IR Reset INTEGRATION IR Reset INTEGRATION IR Reset INTEGRATION IR Reset
: S$H$LLEL 8 SE&E&4E&L8 8
non-destructive reads non-destructive reads non-destructive reads
) IR Reset INTEGRATION ||RReset INTEGRATION ||RReset |INTEGRATION
GSLESH S84 38 L83
non-destructive reads non-destructive reads non-destructive reads
: 2 * & & > &
non-destructive reads non-destructive regds non-destructive regds
K IR Reset INTEGRATION IR Reset INTEGRATION IR Reset INTEGRATION IR Reset

A ot d

non-destructive reads non-destructive reads

A it dntod

non-destructive reads
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Project Status

v/ Concept Design Kickoff (Mar 2017)

v/ Systems Requirements Review (May 2017)

v/ Concept Design Review (Aug 2017)

v/ Preliminary Design Review (Apr 2018)

v/ Optical Design Review (Sep 2018)

¢/ Critical Design Review (Apr 2019)

v/ Manufacturing & Sub-system level AIV (Oct 2019- Oct 2021)
 System level AIV (Oct 2021- Oct 2023)
*Final integration and Performance Testing (Oct 2023-July 2024)
*Delivery to Gemini (July 2024)
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Cryostat construct
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End caps comple’ged
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Cryostat delivery date: early October 2022
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Big Ti frame: completed April 2022
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Small Ti gussets
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CCD Camera heads at Unicryo
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NIR Collimator and camera inspection
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VIS Collimators and Cameras: ACCEPTED

Winlight System
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Optical elements

VPH sandwichéd between
polished windows

Detector window r -
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* VIS VPH mounts
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NIR VPH mounts
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%% VPH-g bonding
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o %%6. VPH-g Optics/Opto-mechanics
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VIS VPH g mount
DR/OCT-SP-VC-GR-100/000

FRACTALSLNE.
Manufacturing date: 20/04/2024
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-g, I, 1 Tests (set-up)
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* SCORPIO is approaching the end of the Manufacturing and Sub-System
Assembly, Integration and Verification Phase, and entering the System AlV.

e COVID had a major impact on manufacturing schedule, but the extra time
has provided an opportunity for refining various details related e.g. to
operations, SW, etc.

* A very strong collaboration has been established between the SCORPIO
instrument team and the Gemini staff. Critical for such an operationally
complex instrument.

* SCORPIO is expected to be delivered to Gemini-S in mid 2024, offering from
day 1 a rich set of new and unique science capabilities



