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The upcoming SCALES (Slicer Combined with 
Array of Lenslets for Exoplanet Spectroscopy) 
instrument for W.M. Keck Observatory will enable 
new coronagraphic imaging and low-/mid-resolution 
IFS observations over the wavelength range from 
2-5 microns. SCALES is optimized for exoplanet 
science and will enable new insights into colder and 
older exoplanet systems than are currently 
characterizable1. At the heart of the instrument are 
two HgCdTe Teledyne Imaging H2RG detectors, 
hardwired for slow mode operation (~100kHz pixel 
clock rate) with a fixed 4-channel readout. However, 
in ground-based operation at these wavelengths, 
such slow operation will accumulate a significant 
infrared background flux and reduce data quality. 

To enable high quality observations without 
premature saturation on sky background, we 
operate the detectors using a Teledyne Imaging 
SIDECAR ASIC followed by an AstroBlank/Markury 
Scientific MACIE controller card, which allows the 
detector to be read out at faster pixel clock rates. 
This, in combination with the slow-mode H2RG, is 
what we characterize as hybrid fast-slow readout, 
enabling readout speeds at least 10 times greater 
than possible in slow-mode. 

We test a novel hybrid fast/
slow readout mode for H2RG 

detectors 
to improve frame rates
 to avoid sky saturation 
during ground-based IR 

observations.

As of summer 2025, testing of both detectors in the UCLA test cryostat is complete and has demonstrated satisfactory 
basic performance. The detector heads are currently being integrated with the rest of the SCALES instrument at 
University of California Observatories at UC Santa Cruz. The SCALES instrument is expected to be delivered to Keck 
Observatory for commissioning in 2026.

Questions? Email pbenac@g.ucla.edu

Fig. 2. Photon Transfer Curve for Imager detector, created 
using bias-subtracted UCLA data at a master clock 
rate of 5 MHz.  
Variance and mean are computed temporally across 

5 identical ramps. 

Fig. 1. Dark (top row) and Illuminated (source on - source off) (bottom row)  
Imager CDS Results 

Averaged over 10 results

Table 1. CDS Noise 
estimated as median of pixelwise standard deviation across N_frames CDS dark frames 

Fig. 3. Dark (top row) and Illuminated (source on - source off) (bottom row)  
IFS CDS Results 

Averaged over 10 results

Fig. 4. Demonstration of the nonlinearity correction derived from fully saturated ramps 
at a master clock rate of 5 MHz and determined to cosmetically improve data quality. 

The gain (in electrons/DN) is computed from the Imager photon transfer curves shown in Figure 2. 
Further testing of the IFS is necessary to experimentally determine its gain, and therefore the noise values 
in DN in the table above are converted to electrons using the experimentally determined Imager gain.  


