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Introduction and Background Planctary Dofensc Copffence

Democratic Republic of the

— Up to 250 megatons of energy at impact,
crater of up to 3 km in diameter.
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The experimental set-up: on the ground

— As soon as the impact site is known an area of about -

ﬁis to be covered by ground probes

— The sensor package contains

An all-sky camera

A seismometer and geophone

A microphone ranging from infra- to ultrasound
A meteorology package

Radar to measure the plasma trail distance

A communication package
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The experimental set-up: in the atmosphere Pty e Seres

— Drones launched at a suitable time before impact,
— The asteroid will traverse the atmosphere very quickly. The ion trail will persist for
some time

Airborne sensor package: elcro' srip for tedlar bag :
MUItiGAS (X2 Xs02: Xiizs, P, T, %RH, Xyz)
[or MobileDOAS (SO, column density)]

/ GPS receiver

Drone GPS —_

— An all-sky camera
— A GNSS sensor

— A microphone ranging from infra- to ultrasound

Anemometer

— An EM spectrum scanner Gas inlet for bag sampling
— An IR to UV spectrum scanner
— Radar to measure the plasma trail distance

— A communications package

R ef 1 Payload Tx/Rx radio and antenna



Operational Drone

Drone with payload package -

Scanning and monitoring the EM
spectrum

Determine signal strength and
origin/location of echoes of plasma
cloud

Spoofing/jamming protection

Secure data transmission




Global considerations e

— Usage of off-the-shelf low cost technology
— All sensors with battery-buffered solar arrays

- _, using communication satellite networks.

— For redundancy usage of 5G cellphone technology.

- _ receiving these signals around the impact area

— Data stored locally in the probes, using a ring-buffer strategy

— Surviving probes located, data buffers read out

— All terrain vehicles/helicopters to distribute/collect the probes before/after
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Ground based sensors, specs Planeary oeerse Cotitence

High-sensitivity
CMOS linear image

sensor with st / Input slit
N\ /

- _, geophone 1 m deep | - \ |/

- _(fish—eye) package

— Visible spectrum CCD sensor
— Wideband spectrometer (UV to IR)
— IR CCD sensor

Incident light

s
Reflective concave / \

o _package grating / ....\""-«.Gratina chip
— 20 cm (typ.) printed antennas
— CW ranging based pn-sequences (26 GHz)
— Measured distance to plasma trail with high precision

~ Communications package

— 20 cm (typ.) printed antennas
— Connectivity to LEO/MEO satellites in Ku/Ka-band
— 10 Mbit/s (typ.) uplink data rate
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Airborne sensors, specifications panetry Dot Conlferce

— The drones are - _ and ascend to their assigned altitudes

— Suggested instrumentation:

~ llSky\camera package consisting of

— Visible spectrum CCD sensor

— Wideband spectrometer

— IR CCD sensor
- _consisting of

— 20 cm printed antennas

— CW ranging based on pn-sequences (26 GHz)

— Measured distance to plasma trail with error in the cm range
- Communications package| consisting of

— 20 cm printed antennas

— Connectivity to LEO/MEO satellites in Ku/Ka-band

— Real-time data links via MEO, LEO satellite networks
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Satellite Communication Network Planctary Defense Conference

~ Existing communication satellite networks in a redundant manner.

— MEO orbit satellite (such as O3b mPower @ Ka-band): large coverage for observation and gateway
links.

— LEO networks for redundancy.

— Simultaneous transmission in Ku and Ka-band for required capacity and reliability.

— GEO satellites are demanding regarding sensor transmit power needs.

— VLEO satellites (such as Starlink) have very short coverage time and multiple handovers.

— The accumulated data rate of all sensors between 1 and 10 Gbit/s.

GEO MEO LEO




Building a digital model Planeary etense Confetence

Radar tracking for location and velocity data

— Seismometer data from many stations

— GTBTO will register the impact

— The impact might be observed from space :

— Suitable AM, VHF and UHF stations can be monitored
and examined for signal strength and variation
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Digital Surface Model (DSM) of the 2021 eruption deposit of Cumbre Vieja volcano. (a) Multidirectional hillshade
of the DSM. The inset at the top right of the figure shows the location of La Palma island and the survey area.
The grey square in the eastern portion of the study area marks the extent of Fig. 2b,c; (b) detailed view of the
cone on 27 September 2021% and (c) in January 2022, respectively.
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