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Large Synoptic Survey Telescope (LSST)

8.4-m mirror

3200 Megapixel camera
9.6 deg? FOV (visit ~39s)
30 terabytes/night

Covers wavelength range
320-1050 nm (ugrizy)

Operational by 2020
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Large Synoptic Survey Telescope (LSST)

Four science themes:
+Dark energy & dark matter

 Inventory of Solar System
+ Exploring transient optical sky
»Mapping the Milky Way

90% of observing time will be deep-wide-fast survey mode
7 Algorithms of observing importance determine telescope position

18,000 deg? region observed 800 times (over all six bands)
during anticipated 10 years of operations
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Commercial Airline Traffic & LSST

Issue 1: Direct impact of
aircraft within FOV

Plane lights would blow out
entire image
Issue 2: Secondary impact of
contrails
Artificial clouds behind aircraft

Form at high altitudes
(+8,000m) and low temp
(-36.5°C) and depends on

humidity

Persist for a few minutes to an
hour, can morph into cirrus
clouds
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Commercial Airline Traffic & LSST

Approach/Strategy

+ Commercial aircraft send out Automatic Dependent Surveillance-
Broadcast (ADS-B)

+ Receive transmissions with Software Defined Radio (SDR)
+ Translate signals into useable data with dump1090
-+ Read out signals in Basestation/SBS-1 format
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Hardware

System 1: Tucson

+ Raspberry Pi & prototyping hardware/software

\%

Antenna

SDR
Dongle

Raspberry Pi

Hosting dump1090 software
SBS-1 output through TCP port 30003

3 Power line




Hardware

System 2: Cerro Pachon
+Mac Mini & data collection

4

Power
Antenna Pre-amplifier adapter

—> 12V

BNC Cable to Inline &
1090MHz filter

Mac Mini

Hosting dump1090 software
SBS-1 output through TCP port 30003 SDR
Dongle




Geographic Coords 2D
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Coordinate Transformation

Turning raw data into useful information
+ Geographic =» Horizontal (Celestial) =» All Sky Camera

Local Horizon 2D

~1.0 0.5 0.0 0.5 1.0
X Pixel on image (East low, West high)



D
Calculated Altitude & Azimuth

Alt / Az Wlth HexIds
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Flight paths on All Sky Camera
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Altitude & time of day
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Conclusions

Successfully set up ground station on Cerro Pachon

Now know most travelled area in the sky
+ North to South path towards Santiago

Direct aircraft interference is not an issue
» During busiest time of day, frequency is low

A few steps closer to knowing how aircraft will interfere with
LSST observations.
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Continuing Work

Compare results to LSST simulations
=+ Confirm low probability planes will pass over field of view

Contrail formation, persistence, and evolution near Cerro
Pachon



