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who are We’

Team Canadal

We are the winners of the International
Pirelli Relativity Challenge for best
Multimedia explanation of special
relativity to the lay-person.

Go Canada Go!
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who is o the

Kiran Sachdev
joint honours in the Math

& Physics program at

McGill University

Jackie English

nonours Mechanical Engineering at McGill
University and host/producer of educational

children’s programming TVO Kids

Bogdan Luca

Animation and lllustrafion at Sheridan
wwoioOllege and Visual At at OCAD s
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Why are e

Our award-winning
interactive animation is
a successful way fo
educate the average
person in modern
physics. ..

CAN YOU SEE IT IN YOUR CLASSROOM?
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» Giving you a personal experience
* Empowering your imagination
* Engaging and enferfaining you
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Our award-winning
interactive animation is

=

a successful way to
educate the average
person in modern
physics...

CAN YOU SEE IT IN YOUR CLASSROOM?

Pirsa: 06050016 ~ Page 8/187



Our award-winning "
interactive animation is Q——— — e ——

a successful way to
educate the average
person in modern
physics...

CAN YOU SEE IT IN YOUR CLASSROOM?
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This is a story akout a hoy named
Al. If's an unusual story because
at the end of it you will have a
conceptual understanding of
Albert Einstein's Special Theory
of Relativity. It is also more
fun than an ordinary story
kecause it ia_@nteractivef

This notebook is Al's, It is where
he makes important notes, and
where you can gauge your under-
standing of his discoveriss and
get clarification when needed,

Let us begin. . start adventures
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A. Everyore everywhere in the umverse
agrees on my speedt.

B. My speed. depends on your {
perspective, motion is relative.
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\y speed depenis on your

[ I [
per EFEC- LVe, molion 1s reldiive.

From my perspective the ground is

zooming by and Im standing still.

That’s just as correct as someone on

the ground. saying 1m woving at 100 {
kmlhr o2 soneone on the sun (ouch!)

saying Tm woving at 108 00O km/hr.

It all depends on your perspective.

0 review adventure

next adventure ’
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Our award-winning |
inferactive animation is
a successful way to
educate the average
person in modermn
physICs. ..

CAN YOU SEE IT IN YOUR CLASSROOM?

irsa: 06050016 Page 33/187

s



irsa: 06050016

s

W et S E el iy e
T e R R T

Frins psy pEra s To® The grieied =
reanarel -ty grel Tan shitnelars =il
TRl s juat f= msiorpet fu st G
e Jrv;ad s [an wetstioey ot A0S
Kl ShasSEes dn e SR TRah
Sttapeed D moiiroy 1 107 D08 kb
[# 2d depards o wone Forspecion

» Giving you a personal experience
* Empowering your imagination
* Engaging and enferfaining you
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* YOU go af your own pace

* Learning is broken up intfo bife-sized conclusions

* The story takes you though Einsfein’s thought

experiment process fraining you 1o
THINK LIKE A PHYSICIST

* YOU come to the conclusions through

Lbservation of animated phenomena
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perspective, motion i

relatin

Y\y speed ciepenis on your

iy

From my perspective the ground is

zooming by andt ITm standing still.

That’s just as correct as someone on

the grownd saying Im wovirg at 100 (
kmllr or someone on the sun (ouch')

saying Lm woving at 108 00O km/hr.

1t all atepemﬂs on yW%PQPEPEEfJI/E.

:) review adventure

next adventure ’
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ginios NSl e P The speed of things like my train
PSR L SGAE RS COREIALARIGE ST /R - depen&ﬁf on per5{7€£fw’€, but 1e

3. 1L wouldn? votice i+ time got slower. found. a physical law that gives a
L ] dan't notice iF space aot sauished . definite speed for light. From my
e 7 Y T T r ) own perspective everything should
gl AR always Feel rormal, so this law nust

always be true. No matter how fcr,Ef
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: = 2 L'm moving, the speed 1 see light
sSne sees med Time slow douwn. :
- move is always the same.
0 review adventure
next adventure }
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* YOU go af your own pace

* Learning is broken up into bife-sized conclusions

* The story takes you though Eins
experiment process fraining you |
THINK LIKE A PHYS

ein’s thought
o
CIsT

e YOU come to the conclusions t

Nrougn

~d0servation of animated phenomena
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1w pation

* Animation lets you SEE things that are difficult

to describe, draw or demonstrate

* Animation uses both time and space

* Removing the math requirement for

conceptual understanding lowers tfie

minimum age for learmning modern physics
s — £J. PI'S Children’s exhibit at Einsteinfest ...
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* Animation lets you SEE things that are difficult

to describe, draw or demonsirafe

* Animation uses bofh time and space

* Removing the math requirement for

conceptual understanding lowers tfie

minimum age for learmning modern physics
s — £J. PI'S Children’s exnibit at Einsteinfest ...
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* The audience can relare 1o a single main
character, Little Al, on his journey

* A narrafive story lets you identify with the
protagonist

* The story fakes you though Einsteins thought
experiment for special relativity

* This approach is applicable to any concept
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l. My speed. depends on your
perﬂpecﬁtfe, motion is relative.

2. Maoving constantly in @ straight line
feels the same as standing still.

3. 1 wouldn? retice if time got slower .

4. 1 wouldnt potice f space got squished .

5. 1 always see light move through space
at “c" (approximately 306 OO0 knm/s)

6. If 1 wove fast away from wmy mom,
she sees my time slow down.

7 ngs Vv g fm relative to nme are
squshed, 1 appear squsied to them.

8. Nothig with rmass can go as fast as

light. Anything massless always goes at
light speect.

The conclusion of AlL's

tnoacat experiment:

A. When T return from a high-speed. trip

I have aged less than my mom.

B. When 1 return from a high-speed
rowndtrip 1 am the same age as when

T left.
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* The audience can relate 10 a single main
character, Litfle Al, on his journey

* A narrative story lets you idenftify with the

protagonist

* The story Takes you though Einstein’s thought
experiment for special relativity

irsa: 06050016

* This approach is applicable to any concept
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l. My speed depends on your
perﬂpecﬁt,fe, motion 1s relative.

2. Maving constantly in a straight line
feels the same as standing still.

3. 1 wouldnt retice if time got slower.
4. 1 wouldnt rotice if space got squished.

5. 1 always see light move through space
at “c" (approximately 306 OO0 knls)

6. If 1 wmove fast away from my mom,
she sees my time slow down.

7 T%rgs OVl fzt:rf relatie to me are
squushed., 1 appear squushed. to them.

8. Nothing with mass can go as fast as

light. Anything massless always goes at
light speedt.
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The concluasion of aAl's
tnoucat experiment:

et & §

A. When T return from a high-speed trip
I have aged less than my mom.

B. When 1 return from a high-speed

rouncitrip 1 am the same age as when
I left.
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l. My speed. depends on your
perspe&fﬂfe, motion i1s relative.

2. Maving constantly in a straight line
feels the same as standing still.

3. 1 wouldn? retice if time got slower .
4. I wouldnt potice f space got squished .

5. 1 always see ight move through space
at “c* (approximately 300 00O km!s)

6. If 1 wove fast away from wmy mom,
she sees my time slow down.

7 mylgs nAOVihg fm relative to ne are
squushed., 1 appear squished. to them.

8. Nething with mass can go as fast as
light. Angthung massless always goes at
f rg"l’f' EF@EE{,

@Wh@nlmﬁﬂ‘nfrma}@hspe@fmp
I have aged less than my mom.

g

Mape.

PagL(e_%Oj_fqp_
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l. My speed depends on your
perspectve, motion is relative.

2. Moving constantly in a straight line
feels the same as standing still.

3. 1 wouldnat retice ."f tine gﬁ‘ﬂ' slower .

4. T wouldnt notice a'f space gﬂf 5@'&415}%

5. 1 always see light move through space
at “c" (approximately 3060 00O km!s)

6. If 1 wmove fast away from my mom,
she sees my time slow down.

7. Things neving fast relative to me are
squshed, 1 appear squushed to them.

8. Nething with mass can go as fast as
light. Anythung massless always goes at
light EPGQGL,

9. When 1 return from a high—speed. trip
T have aged less than my mow.




Pirsa: 06050016
eET——

l. My speed deperds on your
perﬁpeaf;bfe, metion 1s relative.

2. Moving constantly in a ﬁra;'ghf line
feels the same as standing still.

3. 1T wouldn? retice if time got slower .

4. T wouldnt potice if space got squished.

5. 1 always see light move through space
at “c" lapproximately 300 OO0 km!s)

6. If 1 wove fast away From wmy moma,
she sees my time slow down.

7. Things weving fast relative to me are
squushed, 1 appear squisihed to them.

8. Nothing with mass can go as fast as
light. Anything massless always goes at
light speecdt.

G. When 1 return from a high-speed. trip
1 have aged- less than my pmom.

T

b

From my mom's perspective 1 travelled
20 light-years at 99 5% the speed of
light, so it took me over 20 years to
come back.

From my perspective 1 travelled at

99 .5% the speed of light, but the total
distance was only 2 light-years so my
trip Ia,ffedjust over 2 yedrs.

So it didnt swf:ff appear like my clock
was slow, and it didnt just look like
space was squshed., space and time
actually chdﬁgad-f

o- review adventure

o

next adventure ’
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1
l. My speed deperds on your
perspective, motion is relative.

2. Moving constantly in a 5#&@% line
feels the same as standing still.

3. 1 wouldn? retice if time got slower.

4. 1 wouldnt rotice if space got squished . )
5. 1 always see light move through space T—I’le Eﬂdﬂ
at “c" (approximately 306 OO0 knm!s)

6. If 1 wmove fast away from my mom,
she sees my time slow down.

Diplona Bonis Features  Credits

7 T%ligi reving fast relative to me are
squushed., 1 appear squished: to them.

g. Nothing with mass can go as fast as
light. Anytiung massless always goes at
{ Jghf Ef?@ed-,

G. When 1 return from a high-speed trip

I have aged less than my mom. |
f’!ﬂm Bonus Features  Credits i _ . . |
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l. My speed. depends on your
perspe&ﬁu’e, motion 1s relatve.

2. Moving constantly in a straight line
feels the same as standing still.

3. T weuldnt retice if time got slower.

4. T wouldnt rotice if space got squishedt.

5. 1 always see light meve through space
at “c* (approximately 3060 000 km!s)

6. If 1 wove fast away from my mom,
she sees my time slow down.

7. Things weving fast relative to we are
squushed, 1 appear squished to them.

8. Nothung with mass can go as fast as
[ight. Anything massless always goes at
light EPQEE‘L,

G. When 1 return from a high—speed trip
1 have aged less than my mom.

é’){ﬂnnﬂ. BPonus Features  Credits I
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Special Relatrvity
certifies that s compileted

Als relativistic adventure and can now be

Al Einsten
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l. My speed. depends on your
perspecﬁt.fe. metion is relative.

2. Muving constantly in a ﬂrﬂigh‘f line
feels the same as standing still.

3. I wouldn? retice ."f tine gﬂ‘ﬂ' slower .

4. 1T wouldnt rotice f space got squishedt.

5. 1 always see light move through space
at “c" (approximately 300 OO0 km/s)

6. If 1 move fast away from my mom,
she sees my time slow down.

i T%rgﬁ OV ihgy fa5f relatie 1o me are
squushed, 1 appear squished. to them.

8. Nothing with mass can go as fast as
light. Anythung rmassless always goes at
light sp@eaﬁ_

G. When 1 return from a high~speed. trip
T have aged less than my o

| E:’ﬂm Borus Fagtures Credits I j

Ponus Features:

. Yaradoxes and the Doppler Effect
2. What does a photon look like? /
3. What about gravity?

2. E=pac?

,_____..Eggeloorjﬁﬁ_ .







{ i







Pirsa: 06050016 Page 104/187



Pirsa: 06050016 Page 105/187



Pirsa: 06050016 Page 106/187



Pirsa: 06050016 Page 107/187



Pirsa: 06050016 Page 108/187



Pirsa: 06050016 Page 109/187



Pirsa: 06050016 Page 110/187



Pirsa: 06050016 Page 111/187



Pirsa: 06050016 Page 112/187



Pirsa: 06050016 Page 113/187



Pirsa: 06050016 Page 114/187



Pirsa: 06050016 Page 115/187



Pirsa: 06050016 Page 116/187



Pirsa: 06050016 Page 117/187



Pirsa: 06050016 Page 118/187



Pirsa: 06050016 Page 119/187



Pirsa: 06050016 Page 120/187



Pirsa: 06050016 Page 121/187



Pirsa: 06050016 Page 122/187



Pirsa: 06050016 Page 123/187



Pirsa: 06050016 Page 124/187



Pirsa: 06050016 Page 125/187



Pirsa: 06050016 Page 126/187



Pirsa: 06050016 Page 127/187



Pirsa: 06050016 Page 128/187



Pirsa: 06050016 Page 129/187



Pirsa: 06050016 Page 130/187



Pirsa: 06050016 Page 131/187



Pirsa: 06050016 Page 132/187



Pirsa: 06050016 Page 133/187



Pirsa: 06050016 Page 134/187



Pirsa: 06050016 Page 135/187



Pirsa: 06050016 Page 136/187



Pirsa: 06050016 Page 137/187



Pirsa: 06050016 Page 138/187



Pirsa: 06050016 Page 139/187



Pirsa: 06050016 Page 140/187



Pirsa: 06050016 Page 141/187



Pirsa: 06050016 Page 142/187



Pirsa: 06050016 Page 143/187



Pirsa: 06050016 Page 144/187



Pirsa: 06050016 Page 145/187



Pirsa: 06050016 Page 146/187



Pirsa: 06050016 Page 147/187



Pirsa: 06050016 Page 148/187



Pirsa: 06050016 Page 149/187



Pirsa: 06050016 Page 150/187



Pirsa: 06050016 Page 151/187



Pirsa: 06050016 Page 152/187



Pirsa: 06050016 Page 153/187



Pirsa: 06050016 Page 154/187



Pirsa: 06050016 Page 155/187



Pirsa: 06050016 Page 156/187



Pirsa: 06050016 Page 157/187



Pirsa: 06050016 Page 158/187



Pirsa: 06050016 Page 159/187



Pirsa: 06050016 Page 160/187



Pirsa: 06050016 Page 161/187



Pirsa: 06050016 Page 162/187



Pirsa: 06050016 Page 163/187



Pirsa: 06050016 Page 164/187



Pirsa: 06050016 Page 165/187



Pirsa: 06050016 Page 166/187



Pirsa: 06050016 Page 167/187



Pirsa: 06050016 Page 168/187



Pirsa: 06050016 Page 169/187



Pirsa: 06050016 Page 170/187



Pirsa: 06050016 Page 171/187



Pirsa: 06050016 Page 172/187



Pirsa: 06050016 Page 173/187



Pirsa: 06050016 Page 174/187



Pirsa: 06050016 Page 175/187



Pirsa: 06050016 Page 176/187



Pirsa: 06050016 Page 177/187



Pirsa: 06050016 Page 178/187



Pirsa: 06050016 Page 179/187



Pirsa: 06050016 Page 180/187



Pirsa: 06050016 Page 181/187



Pirsa: 06050016 Page 182/187



Pirsa: 06050016 Page 183/187



Pirsa: 06050016 Page 184/187



Pirsa: 06050016 Page 185/187



Pirsa: 06050016 Page 186/187



Pirsa: 06050016 Page 187/187



