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'g Tuned in to INSIGHT mission ... from the schools
\?I Education Plan Implementation for SEIS INSIGHT mission

A unique opportunity to develop
a specific scientific programme
for schools and general public !

> To follow, in live, seismic activity of
another terrestrial planet !

> To discover and to study planets at
school with a less virtual approach.

> To test hypotheses through fun
hands-on experiments and directly
inspired by the mission.

> To organize workshops for teachers
to explore some innovative activities in
geophysics.




S Bring SEIS INSIGHT mission into the classroom i\’.?.‘
... A thematic distribution of resources @

Topic ‘SIGNAL’
The technical aspects
of the data
transmission

Topic ‘DATA’
On-line published
data for schools

Topic ‘SENSOR’ ‘
The instrumentation
in relation with the

Topic ‘TELLURIC’
Hands-on activities

about planetolo :
about planetology planet environment




Jt Topic ‘DATA’

On-line published data for schools

o)

Display data at school from Mars \
Topic ‘DATA’ -
R Access to data selected for educational use
@i (Mars ... but also Moon)
Case studies packages for teachers to investigate

IR Mars planEt

Topic JOURNEY’
The travel from Earth to mars

Topic ‘SENSOR’ and more ...
The instrumentation in relation

with the planet environment

Topic ‘SIGNAL
The technical aspects of the data transmission

Topic ‘TELLURIC’ Let’s see some examples >

Hands-on activities about planetology



Topic ‘DATA’ : :
On-line published data for schools il
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M= .= . e Hundred of Schools will receive SEIS
| . - G and weather data from Mars daily...

InSight/SEIS will develop its Education
Program through partnership with the
already existing SEISMO at school
networks :

B B SISMOS a I'Ecole (FR, OCA)

BE= Seismometers in schools (US, IRIS)
== Seismology at School (CH, ETHZ)
School seismology (UK, BGS)

Other are welcome ...



Topic ‘DATA’ : e
On-line published data for schools il
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Topic 'DATA"

Topic ‘DATA’ :
On-line published data for schools ooy

French schools have applied to the Blind test for SEIS InSight
15 schools participate to the blind test ! (Oct. 2017 > Jan. 2018)
One school > one month of data !

November 2017




Topic ‘DATA’ :

On-line published data for schools

Mars Weather

Earth, 2017-05-06 UTC @

Mars, Month1-LS* @

‘ Sol 1688 B P9
Raso! 1665 [N

AIR TEMPERATURE

-13
Max,

GROUND TEMPERATURE

5 -95

Max Mirn

» Seasons on the Earth and on Mars ?
» Temperature and Pressure variations ?

™

”

Topic 'DATA"

On-line published
data for schools

L MARS ROVER

~ CURIOSITY

. é\

For students

© F. Ravetta
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Atmospheric pressure - Curiosity rover — Sol 51 to 55

Thermal tides at Mars

Earth weather data from :
METEO a I’Ecole
http://www.meteoalecole.org/
Mars weather data from :
REMS (Curiosity, InSight)
http://cab.inta-csic.es/rems

© NASA/JPL-Caltech/Ashima Research/SWRI



Topic ‘DATA’ :
On-line published data for schools

Topic ‘TELLURIC’
Hands-on activities
about planetology

Topic JOURNEY’
The travel from Earth to mars

Topic ‘SENSOR’
The instrumentation in relation
with the planet environment

Topic ‘SIGNAL
The technical aspects of the data transmission

Topic ‘TELLURIC’
Hands-on activities about planetology

Seismology experiments
Meteorites craters impacts

Physical states of water, pressure and temp-erqture

and more... erosion, gravity, density

| Let’s see some examples >




Topic ‘TELLURIC’
Hands-on activities about planetology

second piezometer

Computer with 2
channeis entry

First piezometer
Chock here

» Calculate waves speed / various material

Wave speed measurement sysiem

» Record earthquake with piezoelectric cells
» Calculate waves speed / various material
» Locate epicenter

» Seismic cycle

For Teens

.
Interface

Arrival time
written on the
white-board

§E ¥
ol

» Microphones set
‘ on the ground
(Ceophones) _J} simulation of a micro-earthquake

Student discover the necessity to sylze the acquisition system (nonﬁaty with GPS).

/
f
\_y‘

The seismobox ‘Do it yourself’

The goal is to understand how to locate an
earthquake when we know neither the location
nor the speed. (Chock with a hammer

A ¥
fre—
{ ‘ :
ey
A .E.
\
,‘
[ >
,:L -

bly
‘ assem

synchronisation
lIthread Traces recorded
with 3 differents
microphones

Topic *TELLURIC’

W Hands-on activities

about planetology



Topic ‘TELLURIC’
Hands-on activities about planetology

© D. Carrer

Let’s focus on
meteorite impacts

For Teens

' ?
Ready for How to build yourself:

an investigation
into the formation of craters ?

Y

SEIS

» Investigation

» Impact / energy

» Moon, Mars topography
> ...




Topic ‘TELLURIC’
Hands-on activities about planetology

© F. Mourau

"Martian surface
For students

Dust devﬁ

» Obtain 3D files of the Martian surface and Print ! © W. Fortin

Thanks to the camera HiRISE

12



nic ‘SEFNSOR’
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|
Thoa inckritmontatinn in ralatinr
he instrumentation in relation

2 . | . i — i
Ww/ith the nlanet environment
with the (‘»I-:.:iu,,y._ environment
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Topic JOURNEY’
M The travel from Earth to Mars

| NS

13

Landing on Mars

and more ...

Escape from the Earth
Solar system, distances, scales, planets position

SN

~Nnoat NIOoV

IdlamAde Arn areEmviFiae shhAanidy
nanas-on activities apout {-J‘ 1aliclLIVEY

Topic ‘DATA’
M I~ |
Ul line yublished c

Let’s see some examples >

13



Topic JOURNEY’
The travel from Earth to Mars

© F. Mourau / D. Guicheteau

Where is Mars ?

Model the Solar system

Janvier Avril Julllet Octobre

i 2% .

Jonvier Avril Juillet Octobre

» Where is Mars ?

» How far is Mars from us ?
» Mars’ orbit characteristics
.
>




Topic JOURNEY’
The travel from Earth to Mars

For Teens

InSight

Q;’“.\»y‘{‘.""H'W{'! f“{\
Heart of Mare

Egg drop Rockets

4

L'eau éjectée
propuise la
fusée

» Leaving the Earth, Landing on Mars
» The best moment to travel to Mars ?
» How to choose the landing site ?

) S




Topic JOURNEY’
The travel from Earth to Mars

© J. Camponovo

EarthMars v. 1.0

For Teens A Let’s go to Mars

Bienvenue sur Mars!!

Yous avez utilise une fusee de 4823 tonnes
pour quitter la Terre

11 vous a ftallu environ 2935 kg de carburant
pour modifier votre vitesse a |l'approche de mars

How to play ?

Yous avez réussi a apporter 3064 kg de materiel

terrenars. py (Dome/camsposon/Bareasaverpifisigi Neremars gy * Wteractine E6Rix for Pyt

» Software ‘serious game’ to learn o

» ... how to leave the Earth A

» ... Travel to Mars ‘ _' ,
e — iy
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? Topic ‘SENSOR'’

The instrumentation. in relation
with the planet environment O

Replica of the lander : Elysium, SEIS mascot, \
Record seismic waves, wind, temperature, pressure

| with simple sensors
Test a seismometer with different environments

Topic ‘SENSOR’
The instrumentation

Topic JRNEY” : ; :
fopic JOURNEY in relation with the
planet environment and more ...

- 3
f

The travel from Earth

-
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O
3
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Topic ‘TELLURIC’
Hands-on activities about planetology

Topic ‘DATA’ :

On-line published data for schools |
Topic ‘SIGNAL Let’s see some examples >

The technical aspects of the data transmission e



Topic ‘SENSOR’
The instrumentation in relation with the planet environment b

Topic ‘SENSOR*
In: n

Elysium © CNES

For students

» Elysium, a replica of the lander
made by students from High schools
of Toulouse

» Science expo (ex : Le Bourget,
science Fair week)

== 24 Cenes



Topic ‘SENSOR’
The instrumentation in relation with the planet environment

» Create models for sensors
» Robotics, electronics, computing

© W. Fortin © J. Camponovo © W. Fortin



Topic ‘SENSOR’
The instrumentation in relation with the planet environment

Topic ‘SENSOR*
The instrumentation
In relation with the
planet emdronment

© J.L Berenguer

© J. Camponovo

thermometers

ot~ } ™%

—_—

Arduino reference

» How to record vibration, wind on Mars ?
» Model a seismometer, an anemometer
» Models to understand sensors ... and data ! Hot-wire anemometer
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‘t Topic ‘SIGNAL’
‘- 5-" The technical aspects of the data transmission

O

Topic ‘SIGNAL’

Bl The technical aspects of the data transmission \
of the data Analyse data from the laser shot Earth-Moon

transmission

Reception, transmission of the signal between

planets
Topic ‘SENSOR’ ‘

The instrumentation in relation

with the planet environment and more ...

Topic JOURNEY’
The travel from Earth to mars

Topic ‘DATA’ :
On-line published data for schools

Topic ‘“TELLURIC’ Let’s see some examples >

Hands-on activities about planetology 21



Topic ‘SIGNAL
The technical aspects of the data transmission

© Fabrice Mourau

Distance Terre Lune )

511998 213223121731439026629923314973301910 80 1029 11 88610 11519 5320a 524 The laser shot Earth Moon

explication du format (exemple de la premiére ligne)

3 identification du format 1 caractere
1 couleur du laser (1 =vert 2 = infrarouge) 1 car. Fo r Teen S
19980213 date (année mois jour) 8 car.
2231 heure minute 4 car.
217314390 secondes (au moment du tir) 9 car.
(I'unité est la centaine de nanoseconde)
26629923314973 mesure 14 car.
(I'unité est le dixieme de picoseconde)
3 réflecteur 1 car.
0 = Apollo XI
2 = Apollo XIV
3 = Apollo XV
4 = Lunakhod 2 /“m
///
» Understand relation between distance and time ? s Q S
» Calculate distance Earth-Moon ! oo
> .. =% ';_".;
X

Laser reflector — Apollo 14



Topic ‘SIGNAL
The technical aspects of the data transmission

A
© J. Camponovo 4,> Solar Energy
e ey MY

LE LUXMETRE EST
' L'ECRAN DE I’ORDINATEUR MONTRE DEUX L'INDEX EST SUR LE ACOTE DE LA LAMPE.
\AXES GRADUES AYEC LES UNITES. « 0 cm » DE LA REGLE.
Constantes solaires dans le systéme solaire
14000 - 1
s % 12600
» Understand how solar energy decreases with distance ? B ?k”é“’“‘e
» Model and understand how signal decreases g 9800 -
> ... ¥ ol
2 5600 I
g 2800 T
1400 | &”! Juniter Satume' Uranus Neptune
T , HK— . \ T
1000 1500 2000 2500 3000 3500 4000 4500 5000
distance au soleil (*1076 km)




Topic ‘SIGNAL =

Tha tec!

of

The technical aspects of the data transmission

© J. Camponovo

Te (=) aant if icat fon ) : 2 traasmitted
72 < E Debit sterso: 111 dbit/s back to Earth

Signal analogique

Signal numérique

"o" )

fron tkinter import *
fron math import sin,exp,pi

class Courbeana(Canvas):
“Canevas specialise, pour dessiner une sinusoide analogique puis la numeriser
def __init__(self,boss,haut=500):
Canvas.__init_ (self)
#self,larg=1000
self,larg=fen.x

» From analogic to numeric signal ... and reverse ? SeL. configure bg="dark gray’ widtheself, larg,height=haut)

self.grid(row=1, colunn=@, columnspan=8)

» Electronics aspects ... computing ... FemuE

self. temps=Intvar()

> #125 micro seconde entre deux echantillonnages et 4 bits correspondent au telephone

s self.temps.set(125)

self,echantillon=Scale(boss, label="Te (us)",variable=self.temps, length=120, from_=2,t0=250,0rient=HORIZONTAL,command=self.gen)
self.echantillon.grid( row=0,column=2, columspan=2)

self.nombrebit=IntVar()

self.nombrebit.set(4]

self.bit=Scale(boss, label="quantification",variable=self.nomorebit, length=120, fron_=1,to=8, orient=HORIZONTAL, command=self.gen)
self,bit.qrid(row=0, colunn=4, columnspan=2)
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S Share with the educational community

... A thematic distribution of resources

. Mathematics
. Web site Phyvsics
Discover and download data & resources Robotics

Blology Computing
Earthscience
Planetology

Astronomy

..i‘\'é'ClENTlx

The community for science
education in Europe

KIDS TEENS STUDENTS

Teachers Room
Workshops for teachers to meet and share with scientists

by OETF SEIS Insight - 2017.09.06



Web site
Discover and download data & resources

26

SEIS portail (http://seis-insight.eu/

Project access
Outreach pages and links to Education partners

susels

e Example: French Education partner

http://insight.0ca.eU )

%y ST . Topic ‘SIGNAV
Topic ‘DATA’ § opic JOURNE il
On-line published & travel from Eart} : The technical aspects
data for schools Aar of the data

transmission

>,

so=Te v ; Toplc ‘TELLURIC' Topic ‘SENSOR” |
‘O' S O . The Instrumentation
u U . Hiands-or sctivRies ' ' in relation with the

bout planetology
’ITSIght s5¢I1s 3 planet environment

EGG . DROP

Catver des charges

. J KIDS TEENS STUDENTS
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‘ﬁu&ﬁ(ﬁmhnw-m«mhm._l‘m i

eteisseur .
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Teachers room
Resources for teach with INSIGHT

© D. Carrer / F. Moujdi

MarsQuake

© BGS — P. Denton

27



Teachers Room ... Workshops for teachers to meet and share with scientists

2016.04.16-18. EGU GIFT, Vienna

80 teachers from 20 countries
Science Conference by Ph. Lognonné
Hands-on for the classroom

2 posters for Education

2016.10.5-7. seismology@school, Nice

50 teachers from ‘SISMOS a ’Ecole’
Science Conference by L. Rolland
Hands-on for the classroom

SEIS INSIGHT box & Science Exposition

2017.05.9-10. OETF Meeting, Nice
30 teachers — Formative session
Workgroups to create new activities
Physics, Earth Science, Mathematics
Outreach projects

2017.11.2-3. SERA Workshop, Bucarest
80 teachers — Teachers workshop for SERA
Project.

A specific session on InSight planed during
this Scientix meeting

28



SEIS INSIGHT is on going 29
Next steps for SEIS INSIGHT Education Plan

INSIGHT box 2.0 in the schools with resources / Jan. 2018

INSIGHT mobile exposition for schools / Jan-July 2018

INSIGHT national teachers workshop / CNES Toulouse July 2018
INSIGHT and Euroscience Open Forum in Toulouse / July-Sept.2018

® 006

™\ ESOF 2018
&

EUROSCIENCE OPEN FORUM

TOULOUSE
9-14 July 2018

— SHARING SCIENCE: TOWARDS NEW HORIZONS —

J
------------ D |
% prviteg /

Euro - H Fitoulouses ==.= s =
Scnence '%32’"2“ FiGEsOFeu e

Atterrissage
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