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The Argus Optical Array

5m-class collecting area 
50 GPix mosaic camera  
8,000 sq. deg. FoV  
1.4 arcsec per pixel 

mg~16.0 (1s cadence) 
mg~19.1 (30s cadence) 

4.3 PB per night  
(only 145 TB at 30s cadence)

That’s fair
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• Early-time discovery of transients 

• Simultaneous coverage for 20% of the 
sky before and after GW, ν, γ, radio 
events  

• Light curves for entire Gaia catalog (106 

epochs for 107 stars) 

• Light curves for 40K asteroids

Presentation Title



Tracking pivot

Tracking drive

800-telescope array

Low-noise CMOS 

detectors

Dome window 

(fixed location)

Counterweights,

cooling and 

power systems

Polar 

alignment 

system

Support arch

Cooling and power 

distribution raceways

Telescope FoV beams
Climate-controlled ‘lab’ enclosure

(Law+2022) “The inside-out, upside-down telescope: the Argus Array’s new pseudofocal design”

50 Gpix over 8000 deg 



• COTS astrographic telescopes 

• Celestron 8” f/2 Rowe-
Ackermann Schmidt Astrograph 
(RASA)  

• 200-mm f/2.8 from PlaneWave 
Instruments  

• Back-side illuminated CMOS 
sensors (Sony IMX 455 -based 
from Atik and QHYCCD)

Enabling Technologies and Scalability
Planewave Delta Rho 200 with Argus Focuser cage



Phased Prototyping of the Argus Array

Evryscope 

24x 61cm  
DSLR lenses

Argus  
Technology  

Demonstrator 

9x Celestron  
RASA8

Argus Pathfinder 
38x Planewave Argus-8 

Commissioning now 
PARI, NC



Argus Pathfinder

Argus Pathfinder under constructionCamera Water and Data Lines
Tracking Drive

Vibration Isolating Mount

Telescope

Cradle

Camera Alignment 

Mechanisms

Polar Alignment Actuators
Tracking Pivot

38x Planewave DR200s 
2.3 Gpix + 343 deg2 FoV
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Data Rates & Storage requirements
Argus Array  
Technology 

Demonstrator  
(2021)

Argus Array 
Pathfinder (2022)

Argus Optical 
Array

Telescopes 9 38 900

Total 
Detector 

Size
550 MPix 2.3 GPix 54.9 GPix

1-second 
Cadence

110 Gbps (43 TB/
nt) 464 Gbps  (180 TB/nt) 11 Tbps (4.3 PB/nt)

30-second 
Cadence 3.7 Gbps (710 GB) 15.5 Gbps (6 TB /nt) 367 Gbps (145 TB/

nt)

The Sky at One Tbps — Hnk Corbett 

• Raw data storage 
requirements are 
prohibitive to store at the 
mid-scale funding level 

• Even time averaged, 
terabit-scale transfer 
required for off-site 
analysis  

• Scope control, pipeline 
performance, and scaling 
to full Array are essential 

1-second cadence with Argus Pathfinder will enable 
testing pipelines up to the full  

Argus Optical Array base-cadence data rate
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For each 61 MPix image:  
1. Calibration 
2. Background subtraction 
3. Source detection 
4. Fast astrometry 
5. Full resolution image segmentation 
+ reprojection to fixed sky grid 
 
GPU time: 26 ms  
CPU time: 95 ms (4 cores) 

←Reduced into manageable image 
segments for further analysis

Full-Frame Image Analysis & Scalability

Analysis and 
storage in 
14’ x 14’ 

segments
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Compression Rates from Stamping
Segmented  

Full-Resolution Image
Sparse 

Full-Resolution Image
Filled 

Low-Resolution Image

122 MB ~1.5 MB GZip ~5 MB GZip

Low-res maps + sparse segments ➡ 95% reduction

Local cache (~5 days) Long-term archiving and distribution



Data Products for Argus Pathfinder 
Images Retention Latency Public Release (Pathfinder)

Full-resolution image segments 1-2 weeks Real time Tech-limited

Deep coadds  
15 minutes 

5 day

Long-
term <15 minutes Yes

Sparse, contexual ‘postage stamps’ 
for  107 sources+transients

Long-
term Real time Possible

Low-res segments (13.8 arcsec/px) 
resolution for full sky

Long-
term Real time Possible

Transient Alerts Retention Latency Public Release (Pathfinder)
From single images  

1- and 30-second cadence
Long-
term Real time Via Community Brokers  

After commissioning 
Deep coadds  

15 minutes 
5 day

Long-
term <15 minutes Via Community Brokers  

After commissioning 

Photometric Light Curves Retention Latency Public Release (Pathfinder)
Transient Sources 

From image subtraction
Long-
term Real time Via Alerts to community brokers

Detrended long-term light curves for  
107  input catalog sources

Long-
term

Versioned  
data releases Yes, scheduled data releases
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• 8000 deg2 FoV 
• Northern Hemisphere 

• Mount Laguna, CA 
• Limiting mag:  

• mg~19.1 @30s 
• mg=16.1@1s  

• Images 
• Coadds out to 1 week 
• Sparse images at 30s cadence 
• Low-resolution + full resolution at 30s 

• Transient Alerts 
• In-cadence 
• From coadds  
• Standard distribution channels 

• Lightcurves 
• Input catalog of O(10M) sources 
• All transient sources
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• Limited color info: 

• SDSS g’ 

• u+g+r wideband 

• Ground-based, single-site  

• ~30-35 deg airmass limit 

• Resolution: 1.42”/pixel 

• Minimal full-resolution 
image storage  

• No high-precision 
photometry (<1%) 

• Astrometric RMS ≥ 
250 mas 

• No hosted analysis 
platform (like RSP) 

• PSF modelling beyond 
limiting magnitude 
optimization (eg, for 
weak lensing)

Capabilities Limitations Gaps


