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SPECTRA’S FORCE
OUR STORY BEGINS
LIKE ANY OTHER DAY 
AT NIKOLA TESLA 
JUNIOR HIGH SCHOOL 
WHERE LUCINDA 
(SPECTRA) AND HER 
BFF, RUBY, HEAD TO 
THEIR NEXT CLASS.

P R E S E N T E D  B Y  T H E  A M E R I C A N  P H Y S I C A L  S O C I E T Y  ©  2 0 1 1

W R I T T E N  B Y  R E B E C C A T H O M P S O N  •  I L L U S T R AT I O N S  B Y  K E R R Y  G .  J O H N S O N

I TOLD YOU My 
parents ARE far 
away, restoring 
some amazing 

PIECES OF art in 
Athens, GR�CE. 

MY UNCLE IS 
GOING TO BE 

STAYING AT MY 
HOUSE UNTIL THEY 

RETURN NEXT 
SEMESTER.

I’M so excited 
THAT YOU fina�y 
GET TO M�T MY

UNCLE LESLIE.

THAT’S 
C�L!

I WI� mi� them, 
but Uncle Leslie is 

so much fun. I probably 
won’t even have a bedtime. 

and I’m gue�ing every 
Friday we’� HAVE 
pi�a for di�er.

Wow, I’m so 
coming over to 

your house 
more often! 

So what does he 
do as a job? 

He was in the army 
for a long time, 
but NOW HE’S retired. 

He now 
works 
AS an 
engin�r.

PART 1

He drivES
trains?!?

HA HA! HE Doesn't DRIVE A TRAIN. 
HE’S THE TYPE OF engin�r that 
makes stu�. It’s like painting   
with physics.
HE takes what 
physicists 
learn and 
creates A�
TYPES OF 
things.  
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AND THE REST OF YOU...

Hi there 
li�le Ruby! 

I WANTED 
TO SURPRISE YOU. 

Now please. 
take your seat. 

*Find out what happened to the other 
 physics teacher in Spectra #2. Available
 online at www.physicscentral.com

The quartet of friends make 
it to the physics class and 
meet the new teacher.

  S�ms LIKE WE 
can’t hang on 
to A PHYSICS 
TEACHER. THAT 
job must be 

cursed.*   WHO’s THAT?

  UNCLE LESLIE?
WHAT ARE YOU 
Doing HERE?

  HEY, RUBY!

KAS AND GORDY, 
where ARE you 
TWO headed?

L�K over 
there,  

IT’s the 
guys.

Same place you are, 
Dark Arts with 

Slytherine, BE�ER 
KNOWN AS physics 

cla� with
A new teacher.
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Do you think my 
name is fu�y?

Because, I’m not laughing! 
I WAS NAMED AFTER 

MY DEAR OLD GRANDMOTHER.

General 
Leslie J.

Relativity 

I AM...

If you don’t, 
you wi� drop 
and give me 
20 push UPS.

 You A� wi� 
ca� me 
General! 

Um, ah, um…

From what I’ve heard, 
you have learned 

about lasers, which 
are new and fancy, 

but in my cla� we're 
going back-to-BASICS!  You there, 

blonde girl, 
define force!

You! Mr. F�tba� player! 
 SINCE you’re such a hotshot 

on the field, You should 
know ABOUT FORCE.



I THINK, force 
is how hard 

I hit A PLAYER. 
so how big 
I am times 

how much I’m 
a�elerating? 

AM I RIGHT? 

YES! At least one of 
you can think. Force

is ma� times 
a�eleration. NoW 

show me some force, 
drop and give me 20!

HEY DU�Y, 
YOU SHOULD

BE AFRAID. WE 
HAVE PHYSICS 
NEXT perioD.

LATER THAT DAY, 
AT THE GANG’S 
FAVORITE HANGOUT

Wow, L�K AT 
THEM. I’M glad 
we don’t have 
physics this 

year, THAT gUY 
L�KS SCARY!
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Here you go, 
ji�les, pe�eroni, 

your favorite. Wow, Ruby, I thought 
you said your Uncle 
was c�l! That guy 

is nuts!

Yeah KAS, I’M MORE 
sore from physics 
cla� THAN WHEN I’M
being a superhero.
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Uncle Leslie? 
I’m HOME AND 
I BROUGHT MY 

FRIEND LUCINDA.

Then we used my modeling clay and some 
pie pans to “test gravity.”  He made 

science so much fun. I think you guys are 
being t� harsh! I had fun today.  

Next time you s� 
glow in the dark 
paint, I’� show 
you how to have 
some fun WITH IT.

I’m rea�y so�y guys, 
he’s always b�n so 
great to me. The last 
time HE was here, he let 
me stay up late and 
we played with my 
glow in the dark 
paint and lasers.  

yeah, because 
you’re the only 
one WHO doesn’t 
have to ice when 

you get home! 

I’VE HAD ENOUGH “UNCLE 
BASHING”. C’MON LUCY, 
LET’S GO TO MY HOUSE 
AND SPEND 
SOME TIME 
WITH MY C�L
UNCLE LESLIE!.

KAS, GET O� RUBY’s 
CASE! THE GENERAL 
TAUGHT ME A LOT 
about f�tba� 

and PHYSICS.
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HEY BOY! 
HOW YA DOING? 

LUCY, THIS IS 
MY UNCLE’S 
DOG, KARL.

A�h, HE’S 
SO CUTE!

 ? ? ?
 Y I P !

R O W F !

A��! RUBY! 
Don’t let KARL 
hurt Ji�les!! 

KARL, 
SE�LE 
DOWN!

hi girls, I didn’t 
expect you to be 

home so s�n. 
I S� KARL HAS MET 

A NEW FRIEND.

Are you 
staying with 
us tonight 

Lucy?  
NO PROBLEM; GLAD TO 
HAVE YOU. You girls 
  have fun, there’s ice 
   cream in the fr�zer. 
      I’� be in my r�m.

YES SIR!
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Ruby, lets hear it.
EVERYONE KNOWS 
Gordy likes you.
Do you like him?

I gue� we’� s� IF 
HE CAN GET HIS MIND

O� of PLAYINg MUSIC.  

 I think I’m 
going to go 
with Gordy.

Isn’t THE dance 
coming up? Do you 

want me to aSK 
GORDY to ask KAS 

for you? 

Yeah
that 
was

weird.

HEY BTW, what do you think 
your uncle is doing in that 
r�m up there? He s�med
                         rea�y 
                          SECretive.  

We�... he’s cute. 
but I don’t know, 

I mean, Uh, 
I just don’t know.  

YEAH, I DO 
SORTA like him.
He hangs out 
with us a� 

the time, but 
he’s just so 
wra�ed up 
in his MUSIC...

But FORGET 
ABOUT ME 

AND GORDY, 
WHAT’S UP 
WITH YOU 
AND KAS?

... and his band. 
I doubt he 

realizes 
there’s 

anything else 
in life.

STOP BEING SO 
ELEMENTARY, we’re 
in mi�le sch�l!

He DID HAVE a bunch of equipment 
delivered ON MOnday. THE STU� 
WAS SO BIG, hE TOLD ME he HAD TO 
RENT SOME EXTRA LAB SPACE DOWN 
BY THE WATERFRONT.

I know he used to do 
research, so I’m gue�ing 
he just wants to k�p

IT going. BUT DON’T 
WO�Y, HE’s C�L.

LATER THAT EVENING

I’M BEAT! 
G�D NIGHT, 
I’m GOING 
TO BED.



IT’S 3 A.M. AND JIGGLES
GETS RESTLESS AND 
DECIDES TO EXPLORE.

those 
darn aliens! WHAT’s THAT

NOISE??

 Ji�LES, 
GET OU�A

THERE. THAT’S
THe GENERAL’s

R�M!

HUH??

HEy!! Ji�LES 
WHAT ARE 

YOU DOINg? 
CoME BACK
 TO BED! 

8
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????

WHAT’S A�
THIS STU�?

THE LAST TIME
I WAS IN A LAB

LIKE I THIS, I HAD
A BAD EXPERIENCE.

��m.. 
I WONDER IF 
I CAN LEARN 

MORE BY USING
MY SPECTRA 

POWERS. 
WE�, I’m 

GO�A 
FIND OUT!

 What does
a laser have 

to do with 
Gravity?  

Fiber optic 
cables and a 

rea�y big laser? 

 I thought the 
General was a� 
about studying 

gravity. 

OH NO!
YOU ERASED

HIS EQUATION!

STOP! STOP! 
YOU GUYS n�d 
to get along 
aND WATCH OUT 
FOR THAT BoARD.
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OH! OH!

uh, we�, 
you s�... i-have-

-SUPER-powers-and-
I-can-turn-into-a-

laser-and-I’m-STI�-
learnING-to-do-
alL-KINDS-of- 

laser-stu�-AND-
THEN-I-FO�OWED 
JI�LES -IN-HERE... 

BLAH, BLAh, BLAH. 

Mi� Hene, what 
exactly are you 
doing in MY LAB? 

WHAT’S A� 
THIS RACKET?

Wow, I would never 
have thought that 
was po�ible. DOES 
RUBY KNOW ABOUT 
YOUR POWERS?

AGAIN AND MORE 
IMPORTANTLY,  
What are you 
doing in my lab? 

AND SPEAK A BIT 
SLOWER THIS TIME.

I CHASED my iguana, 
in here. AFTER S�ING A� 
YOUR STU�, I was trying 

to figure out what 
you’re doing in HERE.  

LIKE I SAID, I can turn 
into a laser and I was 

wondering if YOUR 
EQUIPMENT could help ME 

FiGURE oUT why I HAVE 
THESE POWERS and a� 
the things I can do.  
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But there are white holes t�.
I think with your A�ISTANCE, I have 
AN EXPERIMENT WITH lasers THAT 
WI� make an artificial WHITE HOLE*

 I can help you LEARN
what you’RE CAPABLE OF

DOING WITH YOUR POWERS

I’m not sure I can 
te� you why you’RE 

the way you are. 

PERHAPS you could help 
me WITH A RESEARCH PROJECT. 

I’m gue�ing you have 
heard of black holes?

Just lucky I gue�, 
MAYBE YOUR POWERS 

ARE GENETIC.

BUT I KNOW
WHAT I CAN DO.

If we can do this, we can 
learn more about how 
black holes work and 
more about my favorite 
subject, gravity!  

There’s even some 
extra credit in 

there for you, not 
that you n�d it.

you’re ALREADY quite 
g�d at physics.  

The Lab at RUBY’s 
IS JUST FOR ReSEARCH. 
tomo�ow after 
sch�l, M�T ME DOWN 
By THE WATERFRONT. 
THAT’S WHERE I HAVE MY 
FU�Y-OPERATIONAL LAB.

*A research group led by Thomas G. Philbin 
was able to create an artifical white hole.

THE NEXT DAY
BACK AT SCHOOL

Oh, l�ks like 
the big dance 
is coming up.

I’M NOT A GREAT 
DANCER, But 

WOULDn’t mind 
GOING.

GORDY’S
TAKINg
RUBY.

YES! 
WHAT 

T�K YOU 
SO LONg?

MAYBE WE 
CAN GO 

TOGETHER?
WHAT 

DO YOU 
THINK?



Let’s TALK LATER. 
I HAVE TO GO HELP 

THE GENERAL 
WITH A SPECIAL 

PROJECT.

HE n�ds some laser help. 
he also said he could teach 

me more about gravity 
and how lasers help 
to study the FORCE. 

WITH MY SPECTRA POWERS, 
I can help do real 

SCIENTIFIC research!  
It’� BE fun!  

Helping 
the General?
Why are you 
helping him?  

Ok, first things first, 
what do you know 

about black holes? 

NOT Even light 
lIKE ME OR

even LASERS!

BACK IN GENERAL 
RELATVITY’S CLASSROOM

THAT’s TRUE, but only if you get 
close enough. If you’re far away, 
it doesn’t pu� hard enough 
to drag you inSIDE.

There’S a special place, 
ca�ed the “event horizon” 
and once SOMETHING 
CRO�ES THAT MARK, 
even light, even you 
OR OTHER LASER LIGHT 
can’t get away.

But, when you’RE ge�ing 
closer to a black hole 
you wi� change color 
and become more red.

WHY’S 
THAT?

We�, I THINK 
THEY suck. 
I MEAN, IF 
ANYTHING gets 
near them, it 
can’t get out.

12
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 What!?! 
You want me to 
get sucked into 
a black hole!?! 

No! No! No!  
This is safe.  

I’M going to 
send a pulse 

of light down 
a fiber optic 

cable and 
then have you 

fo�ow it. 
and THEN s� 

what ha�ens.

One edge should push 
you and one edge 
should pu� you.

 then everything wi� 
come out the other 

end and YOU’� be fine.  

this way you can te� 
me what it’s like to be 
near a black hole and 
a white hole.  We can 
learn so much about 

gravity from this!  

HOPEFU�Y YOU NOW UNDERSTAND 
HOW IMPORTANT MY WORK IS;

WE n�d to START THiS EVENING.

FINE! BUT NO LATER THAN 
THAT! this wi� take many 
tries. Science waits 
for no man or 
EVEN A girl WITH 
SUPER POWERS.

It’s the Do�ler shift. 
White holes do exactly 

the o�osite from 
black holes, WHITE 

HOLES would spit you 
straight out and make 

you turn blue .

I want to s� if I can 
make an artificial black 
hole and white hole, and 
s� what ha�ens to you 

when you get near it. 

BUT THE DANCE
IS TONIGHT,

CAN WE PLEASE
START ON 
MONDAY?
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 I think WE 
wi� be done 
in time. then 
we can get 

ready 
together.

THE NEXT DAY....

I TOLD Kas 
THAT YOU GUYS
should just 
pick me up 
there, ok?

THAT
L�KS

LIKE THE
PLACE.

I HOPE THIS DOESN’T
TAKE T� LONG. I STI� N�D

TO GET BACK TO CHANGE.

 REMEMBER, I TOLD YOU, 
I’m going to be at 
your UNCLE’S Main 

LABORATORY.

YEAH, I’M TRYING ON 
MY DRE� RIGHT NOW. 

I GOT IT ON SALE. 
SO WHAT’S THE PLAN 

FOR TONIGHT’S DANCE?



SPECTRA MAKES IT INSIDE
GENERAL RELATIVITY’S MAIN 
LAB AT THE WATERFRONT

WRITTEN BY REBECCA THOMPSON • ILLUSTRATED BY DAVID ELLIS

Ok SPECTRA, 
DO YOU understand 

what you’re 
going to do?  

Yes! you wi� 
sh�t a pulse of 
laser light down 

this cable and 
then I’m going to 

fo�ow iT.

  The laser you 
send wi� make it 
so light travels 

di�erently in the 
cable and the 
front end wi� 

pu� me in...

 And you want me to 
s� how close I can 
get, then te� you 

what ha�enED.

...the back end wi� 
push me away, but 
only if I’m close 

enough. 

Yep, I have the 
diagram right here 

on thIS board. 
S�, you get out 

right here.

OK, Lets go!

15
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  I think I am close 
enough, I’m starting 

to shift, red and 
blue. You did it 

General! This must 
be like a black hole!  Success!!! 

 I’m being 
stretched t� 
much, I can’t 
handle this, 

IT HURTS!

OUCH!
  You said
I could

get out!?

Where’s 
the end!!!!

  But here on my 
diagram. oh no!  
Something must 

have GONE WRONG!  
This isn’t right.  

I don’t know how 
to get you out!

  UNCLE LESLIE,
WHAT’s GOING ON?

WHERE’s LUCY?

RUBY, SHE’S IN 
DANGER! QUICK, 

GRAB THAT EMER-
GENCY SHUT-O� 

DEVICE, 
I have to cut 

the cable!
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NOw IF I CAN ONLY 
REMEMBER THE SECRET 

CODE TO UNLOCK THAT CASE.

I’VE 
GOT THIS!

that cla� of 
mi�le sch�lers 

helped us!  

The CODE ARE answers 
from THE FOUR 
problems on your 
last test, DO YOU 
 remember? 
 Because 
 I don’t!

HANG ON LUCY! A� I N�D 
TO DO iS REACH IN AND...

but the sma�er ones 
wi� go farther.

So lets duck under
the sma� ones;

we’� have 
more space.  

AND I’M OU�A 
HERE! AND I 

SU�EST YOU A� 
LEAVE, ESPECIA�Y 

YOU, NIECE!

RUBY,
YOU DID IT! 
SHE’S OUT!

GUYS, WE HAVE 
TO SHUT IT 

DOWN BEFORE 
IT EXPLODES!

SSNIP!

IN CLA� we 
learned that 
these things 
are going to 

take the same 
time to fa�.



S
P

I
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A�h! The gauntly 
here! I think I was 
awake for the part 
in cla� when The 
General taught us 
that it wi� swing 
slower when the 
rope is longer.

  WE just n�d to 
step at the right 

time. Come on guys 
AND DON’t STOP 

MOVINg!

so if we wait just a bit, 
we wi� have more time 

to get through!  

as it spins one way and 
then another, there are 

points were it “stops” 
for a secOND.
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SHORTLY AFTERWARDS

Wow, that was 
close. I’m super 

glad Uncle Leslie 
taught us about 

force and 
motion this year! 

we can sti� get to
the dance! Let me
go quickly change.

Back in a flash 
so to speak!

And that 
those kids 

knew the code 
to shut o� 

the experiment!

Do YOU think 
we wi� ever 

have a physics 
teacher that 
doesn’t try

to USE SPECTRA? 

I SURE HOPE NOT.
I’M GLAD THAT

WE’RE A� SAFE... ... L�K AT 
THE TIME!

DANCE



KAS, I WONDER WHY 
NO ONE IS A DANCING?

This is ONE OF my 
favorite songS.
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I would 
love to 
DANCE.

thank YOU 
AND YOU 
CLEAN UP 

WE�, T�!

huh, I never 
underst�d why 
people like this 

FLU�Y music.

BUT FOR YOU,
I’� LISTEN

TO ANYTHING.
U�, WOULD

YOU like
To dance?

BTW, You l�k 
wonderful tonight.  

I mean, I gue�, 
U�H, yOU always 

l�k nice.

AND after almost 
being pu�ed apart 

by a blackhole, 
I’m impre�ed you came 
out l�king SO PRE�Y.

THE END
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a�identa�y destroying the world!

Help Spectra and HER crew by 

learning about gravity, force and 

motion in PhysicsQuest 2010
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