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Introduction:  SCORPIO (Spectrograph and Cam-

era for the Observation of Rapid Phenomena in the 

Infrared and Optical) is a new multiband imager and 

spectrograph currently under development for the 

Gemini Observatories. The instrument is intended to be 

deployed at Gemini South but is designed for operation 

at both sites. SCORPIO covers 385 – 2350 nm in spec-

troscopy and 400 – 2350 nm in imaging; corresponding 

to the g, r, i, z, Y, J, H, and Ks wavebands. The instru-

ment is designed for simultaneous high time resolution 

spectroscopic or imaging observations with the bands 

chosen to overlap as much as possible with LSST 

wavebands. This will facilitate the rapid follow-up of 

LSST alert phenomena.  

Instrument Design:  The mechanical layout of the 

instrument is based on two main modules (Figure 1): 

the near infrared (NIR) module, that is kept cold (100K 

bench and 77K detectors), and the visible (VIS) mod-

ule that operates at room temperature (283K bench and 

173K detectors). The f/16 beam arriving from the tele-

scope enters the NIR module. The light is divided 

through the modules by a series of dichroics. The col-

limated beam of each arm passes through either a filter 

or a VPH grism, depending on the observing mode 

(imaging or spectroscopy, respectively), a shutter on 

the VIS side, and is refocused by a camera onto the 

detector. The full FOV is 180”x180” and the win-

dowed mode is 180”x18”.  Long slit spectroscopy 

(180”x0.54”) gives R~4000 in all bands. 

 
Figure 1: SCORPIO camera layout.  The i-band is 

shown in detail. 

Readout Modes:  SCORPIO uses 8 focal plane ar-

rays. The selected VIS CCDs are e2v CCD231-84 de-

vices. They are 4-output; 4096(H) x 4112(V) back-

illuminated scientific CCDs with 15μm pixels. The 

A/R coatings and detector architecture have been opti-

mized for each individual band. The CCDs are frame 

transfer devices, with the top/bottom 4096(H) x 

1556(V) areas blocked permanently via a mask. This 

allows for high-speed readout (standard – 50 kHz, fast 

– 1 MHz) for observational sequences that require 

high-time resolution data and results in a CCD with a 

4096(H) x 1048(V) illuminated pixel area.  

The near-infrared detectors are Teledyne H2RG fo-

cal plane arrays. These are 2048 x 2048 pixel (2040 x 

2040 sensitive) HgCdTe devices with 18μm pixels. 

The detectors are sensitive to 2.5μm with nearly flat 

Quantum Efficiency across the IR bands. The H2RG 

detectors will be sampled in stripe mode (standard – 

200 kHz, fast – 400 kHz), which means that the full 

width of the detector is sampled while only the relevant 

rows are sampled, thus increased the temporal resolu-

tion. Pixels not being sampled will be reset at the start 

of new observations to prevent the eventual saturation 

due to detector dark current. 

 Timing and Synchronization: The instrument of-

fers a nominal 50ms temporal resolution for observa-

tions of high time resolution events and transients. In 

order to minimize noise and maximize the scientific 

throughput of the instrument, all 8 channels will be 

synchronized together with a synchronization precision 

of 10ms. Furthermore, the individual frames will be 

time stamped to an accuracy of 1ms. The longest expo-

sures will be a multiple of the shortest exposures across 

the different band passes. 

Conclusion: SCORPIO is the new workhorse in-

strument in development for the GEMINI observato-

ries. Nominally, SCOPRIO will be deployed at 

GEMINI south, but is designed to function at both 

sites. As SCORPIO is primarily designed to follow-up 

LSST transients, the schedule is to be on-sky when 

LSST is operational. The Critical Design ends spring 

2019.  Commissioning is scheduled for Dec. 2021 with 

science operations starting in early 2022.  
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