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‘Mission Rolesi 0 ooa i ol

0 ok S Each team WI|| travel to a dlfferent star to develop
e e e R e |ts evolutlonary modeI /

: Each member of the team erI have a speC|f|c roIe to “. » Teams will use multlple representatlon to share

i study one aspect of the star ag i : ..thelr models

G e : - .The cIass W|II come together to generallze the|r :
o U '-?".'-'models to create a broader view :
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. W{hy is'it important to understand stars? -

e What dé"y_ou know (or think you know) about stars?
Talk with your team! i L e

» How can we describe stars’ properties?

* ‘How canwe measure thése? What are our barriers
to measuring these? R ot
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Mission Training: Science Manual-
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*  Goal: To measure how a star's. - To dq t_h|s, you wnlI_me,a;ure thg star’s...
e ‘..Temlper‘z;tu.r'é-: A A PealcWavelength .7 - :
Ll et o Teak DAEL] f
A e M R o S0 ' Gravitational accel‘e_rat'ion (of a probe)
: Aass - - A ) SR S ‘ R : =
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-.:,‘change LURiiD \Ilfetqu‘_e;- : ... over its'lifetime .«
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i Using Wa .\4@-|«€;i:.lll'8,t.h.?":b'fQ.ngllt. ;,t_o_ Find Temperature

_5 '. _"Hot obJects such as stars radlate energy in the form_' '
~'ofllght and heat .~ - -
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o Light g wave The colour of the I|ght depends on’ e The VR Spectrometer will prowde the measure
Y tha Wavelength of the Ilght wave. of the most dominant (peak) wavelength in the

X R star
e ki “Red Irght has a long wavelength compared to blue . - SO | Sk PSR _

" " : Irght Pz . . o+ o» s The following relation (Wien's displacement law) .
" ; e .~ relates the peak wavelength (in nanometers)
. and.the temperature (in-‘degr'ees Kelvin)

. Include a diagram of-wave /.EM spectrum

The wavelength of the Ilght can prowde the
temperature of the star. ' :

© 2,900,000 K-nm
. Temperature (K )38

Shorter wavelength light waves are more energetlc : \ Wavelength (nm) .

h =
and 1no|cate e starst Example |f the peak wavelength is 500 nm

L3

P 900 000.K" nm

CT(K) = 800 K

Th|s part can be varled accordlng to the time ofthe lesson and
level of studentsI Addltlonal mfo is in the manualI |


https://en.wikipedia.org/wiki/Wien's_displacement_law
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Geometrrc relatronshrps are used to ﬁnd the ere of
ObjéCtS in the unrverse e !

b Il'he size of the star‘ erl change dependrng on how
far away the observer is i S _,

.. 3

The VR device erI measure apparent angular size
(6 in radr‘ans) and the drstance to the star (d rn
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observer = o i o S C
« 7o find the diameter of the star, use the
following trigonometric relation for small angles
e D=dXx¥86 St
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S g motlon of an orbltrng object prowde.s rnformatlon about

the ok ect bemg orbited.

&

. The motion of planets orbltlng the Sun prowdes mformatlon )

. about the 5|2e.of the Sun

I

“The motlon i satellltes orbitlng the EartH prowdes
information about the size of the Earth

Newton S Law of GraV|tat|on models the motlon of orbltlng :
obJects 5

v & v . ‘. ot LA

_'- . The gravrtatlonal force between two objects depends on the
massgs of the.objects and how far apart they are.

(how fast it:‘maoves, how it ch‘anges mot|on along the curvmg
path of orblt etc ) :

_The. grawtatronal force: determlnes the motion of the obJect

!

The VR accelerometer and VR range finder provide data about
" how the motion of the cannon changes as it orbits

: ;(acceleratlon) and the distance at whrch it orbits (distance in .
solar radu)

These and Newton’s Law of motlon provide the foIIowmg

: relatlonshlp to determine the mass of-the star in Solar Mass

Units. G isa constant of proportlonallty whlch is here scaled
to 1 -

AcCeierationjx (OrbitalRadius?)
Mass = " i G . .

. For example, if acceleration=0. 04573 and the orbital radius =

Zt676 ‘then S

-

£ . s S

A

; 0.04573 X (4:676)2
M = : ‘1_ —— = 1 Solar mass




- Using spectra to find the composition of the star
S ngh\ﬁrom a star |s;a combrnatlon.otc m‘anylcolours o | l ‘ . .‘
o '(wavelengths) ofhght i B :

SR b . Inght can be passed through deV|ces that spread out |
" SRS 'the Ilght mto its component COlours

o t\f‘-When Ilght |s spread through a dlffractlon gratmg, it |
“shows ‘the. colour prlsm Wlth some conspictous dark
| -'_'Ilnes s

& '__1l°j‘ The Iocatlon of these brlght Imes in the spectrum : AT | i A
s correspbnd to the: domlnant eiements in the. stars : '
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| - GET READY:
Experlmental De5|gn : - e g

g Data Tables .
o - |dentify mdependent and dependent varlables & |
’ * Pens
« ldentify experimental pairs and process e Py
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* ‘ldentify observed vs. calculated parameters vl
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ht Comma-nder-hleads mvestlgatlon on the sme :-'

: o “IET’ght Engmeer— Ieads mvestlgatlon on the mass of

”MlssmnSpecmllst -leads mvest/gatlon en e
compos:tlon ofstar o LR

ASSIgnlng roles is fun and we plan on adding badges for this.
However yoij can dlwde the: groups as best suits the. class
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Space Safety Rules

N

¢ Remain seated '

¥ v

e Listen carefulty to all instructions

1

*" Small motions with controllers ...

%

e Ensure equipment re

L]

e Don’t harrass the person in VR :
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,Assrstant Ensure the person in VR is

'safe and |nStructs team on the :

%

suence background Serd S
. Récorder. ertes the data reported
by the Lead Investlgator is properly
- _' documented e

.

a

Recorder-




Mission Training: VR

< lAdjusting the headset

. '[oois_ in VR  —_'-using the remote... what do the

buttons do, etc.

. N'avigating in VR — what are the major controls to

move through space, time, use tools, etc.

-

CESTINTIONS  MSSION BRIEFING
HOME BASE
STAR T L TURN ON SENSORS

2. SELECT DESTINATION
Stor s R
STAR 4
STARS
STARE
STAR 7

f * % OZ:f’g/-i_ -
Sy Py €
Y\e‘o@e GO roc  w— %%/‘ VR
<2 NAVIGRTION By
S S
S [ B
N Yo L
A Sy
SV R

All mission controls are driven by
the front button: This is a

combination touch trackpad and
touch-sensitive button

Press and HOLD to re-center (Don’t
just press)




Training Points

C"harging headsets and remotes o i

Charge durafio_n

Turhing_ Headsets on

Fit /.ad-j_ustfhen't of Headsets -
Waking .a'_nd cenfring rerﬁotej -
Choosing app | e
Setting up router

'Opéning 'c‘c_)mmand. éentre

Using Command Centre -

- Assigning stars

Turning on sensors

~Travelling to stars

Using tools

Aging stars .

Changing distance
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| = _ - I'.generally‘doh’t-show this,
5 — Rl | Sl i 40 :
: Rea_dy Sﬁet BlaSJ_[ Of.f( > at this point switch to
- ¢ Assign roles and confirm what to do! = command centre view: This.." _

_* Confirm data to be coIIected‘! _ : z is useful tO he|p guide
. ' ' ; | S
Demo‘manoeuvrmg_wnh a v_olunteer (or the teacher)! students, though i

e Assign each group a star e
e Guide fifst—group throughthe VR experience together

¢ .Once data is collected, Lead investigator returns home and group confirms they have the data and observations they

need : A : ' S Tr Y. : ;
* Rotate roles and confirm what to do!
* Confirm data to be collected!

* Repeat!
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garding stellar .

What can scientists agree on?

and differences.
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Protostar

Protostar

Protostar Solar
TYpe Star

“

rotostar Red Dwarf

.-"- ' .

Protostar Brown

Duwarf

Blue Supergiant -

Protostar Blue Supergiant

]

Red Giant
{with stellar winds)

Red Giant

{with neutron star)

Planetary Nebula

Red Dwarf

Neutrgnﬂr‘
Star !5'

Brown Dwarf
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.~ Stellar
~ JNursery |

Uhite
Duarf

@.,
White
Dwar
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Feedback about student models vs scien

tifically accepted models

?
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What are shortcom
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What about real measurements
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e mMission of our centre
use the historic flr dete

avitationa

understan oxtreme physics €
< holes a8 Warp 'C spacetlme

Splre the next generation of

an scientists and englneers
- |s new window on the universe.”

Prof Matthew Bailes
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VR Assistant Ensure the person in VR is safe and
p‘rovrdes no.tes on manoeuvrlng in VR :

‘#@ Fariipn

Manager Keeps track of tlme ensures the task

N

lscompleted Sl D e SO

: Recorder Writes the data reported by the Lead
Invesngatosr is properly decumented '
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