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Matter under extreme conditions in terms of temperature and density, as in the early Universe or in compact stellar objects (e.g. neutron stars) can be
created and studied with the help of relativistic heavy ion collisions. The European COST Action “Theory of hot matter and relativistic heavy-ion
collisions” (THOR) establishes a theoretical community platform as counterpart to the ongoing vigorous experimental activities.

Here we want to play a little more with the name THOR, and we invite you to enjoy the graphic novel prepared at THOR’s request by Simone
Gabirielli of the Scuola Romana dei Fumetti, with the assistance of Margherita Tomasello. Throughout the story you can find some of the elements of
the physics of ultrarelativistic heavy ion collisions that we study in our network.

The graphic novel and a brief scientific introduction are also available at the URL:
https://thor-cost.eu/outreach/thor-meets-the-physics-world.

We hope you enjoy it!

Maria Paola Lombardo, Marcus Bleicher, Boris Tomasik
THOR-COST Science Communication Officer, Chair and vice-Chair
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The project was initiated by Maria Paola Lombardo, the English translation has been prepared by MPL, Raffaello Conti and Simon Hands. We
thank our colleagues in the THOR-COST network, in particular Chris Allton, Jan Cepila, Axel Maas and Hannah Elfner; Giorgio Chiarelli and Catia
Peduto from the INFN Communication Office, and Raffaello Conti for their feedback and helpful discussions.
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.FREE! WE USED TO 8E FREE! THE KINGDOM OF PLASMA
WAS THE BEST OF ALL POSSIBLE WORLDS,
FILLED WITH PEACE AND HARMONY...

WE SHOULD HAVE KNOWN IT WAS TOO 00D TO LAST...

.AND FORCED TO FLEE
IN THE PROTON, NELTRON,
AND MESON SHIPS/NOW WE ARE
CONFINED, IT'S A SORT OF SLAVERY
..BLA 8LA BLA...

KA, WE ALREADY HEARD THIS A
ZILLION TIMES!!
BUT SIFK JUST CAN'T REMEMBER,
HOW MANY TIMES DOES
SHE HAVE TO TELL YOUP?

WELL WE HAVE BEEN HERE FOR AEONS,
I WAS JUST CHATTING TO PASS THE TIME.
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h\\)?msa a()on"c ga’t me wrong Ka\.—“rue, | aﬂm't remember any of ’tlf\a a?a’mi?s of Your g-’tor\&, bu’t‘ s’ci? V av\(}o\ﬁ L\wriy\g i’c\.... S0
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%’Ci? (’ at ?m%‘t the l\J met offered one Mvadugaz it em\oM ’ce/?@\m’ct\io compmunication... but, fmnw%, ’cl\a\z{ a.? Y \om‘F@rer
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The im‘ocwt with the ‘ogamt Was terri\o?a\.‘n\a slomormct \aem‘tm’tw() the owter crust ? ke a M ?at goihg ’cl\rou,gk tree
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H’ows,, and tl\av\ Dhe o?mj, M%\oe two, \awssw? wirth no gign of Y ife.. Aﬂm, Sif k's {face twi’cM J igl\’t?\&, her brow crea-
sw? wiﬂ\ ’clr\a lmi h, eyes Jcigl\t slr\wc, ‘twcl\ JenJAw(). %tmnge, \ouw/( iv\g irmgeg \oegw\ to surface in l\er mind. agmn slme
s,tmggw to rid herself of the helmet, but stil{ it wouldh't budge, as if welfed to her head













KA! PAR! WAKE UP!
NOW I REMEMBER/
i

OH DEAR..YOU'RE REALLY MESSED UP,
&IRL.. NO SURPRISE..
THAT WAS QUITE A 8LOW..

MY MEMORY CAME BACK TO ME! ]
T AM NOT SIFK! T AM SIF,
WIFE OF THE 60D THOR!
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[+ Was Y ke \oeihg %wir(}w? around in a gim’c (/@V\’tYi‘FLLg@. Ka-Bibbok and ?ar—l%ilﬁ {e?t ’Ct\air eyes aem%’c ‘ouWwV from

Jcl'\eir gooLets, a ’cerriwe, intense, but "CL%V\L‘FLLY ?\& brief sensation.

After journeying at such inorefible speed the spacecraft sfowed down, then came to an dbrupt halt, and the two
Quark- Wps felt sick again. But Sifk was ‘F@@{’ihg completely ormal, relaxed even

And then they saw it: a marve{fous, unima ginably beautiful {andscape, in which every object screamed wealth and
prosperity. 4 crown of imposing rocky mountains protected this fairy-tafe kingdor from the threats of the surrown-
ding wriverse: Asgard shore {ike a (iving crystal emerging from the heart of the planet Totalll unfased the
Quark-Dovn continued her story

“...‘tL\is (S the Lingo?om of Asgaro?.’ﬂ\e Liv\gaf)om \%Vov\g% ’Cocn\or, Iy L\ug\mvw? the goa? omw\&n and o me. T o? (zow e,
We wiw go to our oVW@W ing at %if@lﬁirmr Cagt(’e: Dhce tl\em You wiw ho (}oy\ger Joubt Iy wvro()g.h

\Si‘ﬂ‘, WL\&L’C JCL\@... ) reaW% Xohl’c uvw?ars,tam?...l/




..I BROUGHT YOU HERE BECAUSE MJIOLLNIR,
THOR'S MIGHTY HAMMER, HOLDS THE KEY TO EVERYTHING/
IT CAN DELIVER AN ENORMOUS ENERGY, INSTANTLY,
THROUGHOUT THE UNIVERSE...

WE CAN SET FREE ALL QUARKS FROM

WHICHEVER VESSEL CONFINES THEM..

RESTORE THE KINGDOM OF PLASMA...
AND WE WILL BE A FREE PEOPLE AGAIN/

P~

WELL... ASSUMING THIS ISN'T ALL A DREAM...
HOW D'YOU SUPPOSE WE'LL
MANAGE TO STEAL A 60D’'S HAMMEQ?

I AM SIF, GODDESS OF WAR! ALL WEAPONS
ANSWER TO MY COMMAND! WE AE SO INFINITESIMALLY
SMALL THOR WON'T MANAGE TO DETECT US..
TRUST ME, I CAN HANDLE THIS!



STOP! WHERE DO YOU
THINK YOU'RE GOING?!?




ENOUGH NOW!!
HERE, T SAID!




R AN\

THAT'S MORE LIKE IT/ MUOLLNIR...
BUT WHAT'S HAPPENED TO YOU?
I HADN'T SEEN ANYTHING LIKE THAT
IN MILLIONS OF CENTURIES!

(" ONLY SIF HAD THE POWER
TO DO THAT..

«SIF?? IS THAT YOU?
AM I GOING MAD?






Thor ovu%«"t \oagiew t\ig eyes... he knew ﬁt? ? W@? Y ’Clm’c besides L\imsa% Dh?l& %\{ ‘tl\e GodAess of War, wouu have been
a\oge to L\M\X ?e %Jo? Vhir. H’ ¢ stared at the Woafdvg an tn{fihg to convince L\imgw{zqc that the trusted oomlomion of
50 Many bwt‘tyeg oouu l\wur l\ig words...

\\%-%hc...ig it rmw\& W’“? lf itis Yol \a?mga, {uWow me. o the M’mr of %ou?s, it wiw M’\o US s‘oml‘ anew’




..COME, APPROACH THE ALTAR...THINK HARD b
AND CONCENTRATE, TRY TO CONNECT WITH HIM..
SOMETHING'S 6OT TO HAPPEN..




ITIS YOU...
8Y ODIN'S BEARD! )




The Yovers, moved Jogar, cach s’cm%(} iv\g to master the mistiness m ? ivxg tt\eir a\(ﬁfes.—ﬂ\or, as if woken from a mi(’ ?@V\‘
i 5 a?m’cw% Ju,m\oer, faf‘t l\is hoart ’cl\uvw()er. Sif '9 emotions am\o’cw(} in gu&'r\ihg tears.

"Bt where have Yol been, Iy \oa(’ow,o() 7| have been ?ooLi‘ng for You evar\{ﬂrwlr\am, oen’cun& after wyx’cur\z{, ’d? F | ?og’t L\OF@...I/

“Dl\ﬂ\or\...l (/DLLMV\I't L\aVe ngiy\w“ {}osﬁc Iy tepmory... eong ?w\g ago.. %em, Fig’ceh to Iy %’cbr\a,ll

The 30_0?0?@%9 mgm ned her composure, wila'mg awaly ’cka tears %’ci? ? Streami hg across her eovey% face. fter a 0()%‘0 gigl\,
Sl\?/ \ozgm\

h—ﬂ\e Lihgn?om of Wagm Was (’ost wiH\ the attack on our own front \aro\m\o% ’cl\e most vio?a,v\t Dur s,oUiers; oouuy\'t
offer any fw’ct\er resistance, there was fire everyw L\em, 4 burni g 0{7 oud %W@\a‘lﬁ mroi(@gg? y over our L\@?‘a{}w&% armny.
Daswmte erLs were f {)wiv\g i ag () Airections... but there Was s,ow\efct\ing stmhge,,ﬂ\ob sowwfclr\ihg Jioﬂ«"t clui’ce‘ i
the Fiotum...q
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WHEN MY MEMORY RETURNED,

I CAME BACK AT ONCE... OH, THOR,
YOU ARE THE ONLY ONE WHO
CAN LIBERATE THE QUARKS...

..WHO CAN DEFEAT THIS DREADFUL
CONFINEMENT KEEPING US LOCKED
INSIDE THOSE TINY VESSELS...

..THE QUARKS 8Y THEMSELVES JUST
DON'T HAVE THE ENERGY..PLEASE
USE MOOLLNIR, AND SET US FREE AGAIN/

YOU ARE ASKING ME TO SET FREE ALL L . ~AND ANYWAY THE ENERGY T SHOULD NEED TO
THE QUARKS IN THE UNIVERSE? TO RETURN TR RELEASE THEM WOULD MAKE THE TEMPERATURE
TO THE KINGDOM OF PLASMA? " : R | UNIMAGINABLY HIGH... I...
BUT YOU KNOW, THEY MAY STILL STAY ' » ‘
STRONGLY B8OUND TO ONE ANOTHER...

I REALLY DON'T KNOW SIF...THERE
ARE MANY ASPECTS TO CONSIDER...
I HAVE TO THINK...

..I WILL 6IVE YOU MY
ANSWER BEFORE DAWN/




Sifk, Far-isik and ¥abibbok could ot sleep that night they flay anake, but with rone of the usual friendly chat
and banter. kn cory sifence fifled Broton- 1715 They were refiving all the adventures, some fong forgotton, that had
happened Juring their fong voyage ‘toge’clr\ar..tl\@\& knew that this was aff coming o an end, and this wmg feft no
ol for ol e crergthirtbEhange

Dawn took them \o% gurlariga, as if the yxigt\’c l\ow() on?t& easth the Span of ore si V\g()@ o()w\o brwtl\rﬂ\or'g Foo’cs,telas
roused them from their sombre tkouglr\'ts,.




I AM HERE, SIF...
IT WAS A LONG NIGHT.
BUT NOW T HAVE AN ANSWER. 4

YES, I WILL HELP YOU, QUARKS.
I WILL SET YOU ALL FREE... BUT
FIRST I WANT YOU TOUNDERSTAND
EXACTLY WHAT THIS MEANS...

..I NEED TO SHARE THE 8URDEN
OF THIS DECISION WITH YOU!...




. ..LOOK, LOOK THROUGH MY EYES,
~( AND YOU WILL SEE ALL CORNERS OF THE LINIVERSE!!!




- The valls survounding the Aftar of Souls came to {ife.as if cach wall were a windbow opening onto 4 Jistant corner of
the Universe.

| hecompanied by a myariad Jazafing £ lashes, shini ng visions of an infinitude of stars emerged from Mys{fnir: muftitu-
s oF worlds, innumerable. faces, Thoro woro s, of everiyons, from fl kingdws, of allspecios, of any caor, any sub-
%Jcmoefﬂ\o% {aces were sﬁmr’cw as L\orrom’crudc tke% withessed the Xaggonon of their wvru.ﬂor Was roarihg,
the torrent of his power ful will creati ng and s,lmlmg a wyriad of Jaz{ing sparks. Within this incredible (’igl\t the
haminer was s,lmimg lke a star

Ddin's son s face was twisted in a grimace from his awesome effort, the pain near unbearable even for a 300?.‘ﬂ\or

Was oowtayu\a?atihg the end of the U,nivarsa, the Wniverse as it M existed for \oi? V ions of years.




/

~..6000 60D...

T-THOR, PLEASE STOP!
«~THAT'S ENOUGH!!!



THOR, PLEASE TELL ME
THIS WASN'T REAL'
TELL ME THIS ISN'T
WHAT T ASKED FOR!

SIF, MY LOVE, T AM S
HAPPY THAT NOW
YOU UNDERSTAND...

AND YOU, ACCURSED FELON,
COME HERE!



GREETINGS SIF,
LONE TIME NO SEE.. R\ h( | - |
WHAT BRINGS YOU HERE? n [ . ((LOKT?!? YOUP!? HOW DARE

YOU, YOU EVIL SON OF A...

COOL IT, SIF..HE'LL GET
WHAT’S DUE FOR HIS
MISDEEDS, 8UT TODAY HE
GAVE ME THE SOLUTION...




WHAT YOU WITNESSED WAS NOTHING
8UT ONE OF MY DECEPTIONS...
A PROJECTION ON THE WALLS,
AT THOR'S REQUEST

IT'S TRUE SIF. I WANTED YOU TO
SEE WHAT WOULD HAPPEN IF
THE QUARKS WERE SET FREE AGAIN...
THERE IS ONLY ONE THING I CAN DO...

..I CAN RELEASE YOU,
AND YOU ALONE!!!



LOOK KA/ T AN
TUENING INTO
AN ANTIQUARK!




éuys, THAT'S ALL I COULD DO
FOR YOU... A MORE SPACIOUS VESSEL,
THE MESON-1975... AND T 8ID0 YOU
B8ON VOYAGE!

8UT PLEASE,
MY FRIENDS,
COME BACK TO
SEE US AGAIN!

. PLANET EARTH!!!

WE WILL SIF!
THIS IS THE ONLY WAY..

AND YOU KNOW JUST HOW
CURTIOUS WE ARE!
WE LOVE TRAVELLING, AND THIS
IS EXACTLY WHAT WE WOULD
HAVE WISHED!

THEN LET ME SUGGEST A VERY
SPECIAL AND INVITING
DESTINATION...




ln the \o{’ ink of an eye /P‘V\agon— |15 o?igala\omer into ‘tl\e Ol\lw of ih’cerg’caWar space. ?ar-lsilc and Ka—%i\o\oolﬁ, seated

at the oon’co?s, fooLw(J at one other.

\\ wiw misSs %rﬂc\out\ lw\ S0 l\a\o\a% for L\er...ll

\\...\}MJ\, e ’Coo..a,{}tl\ougl'\ \ WDULMV\IJC have minded the chance to alui‘t the %IMF Ma&@?‘F’
“Wl\a’c.? \&ou mean \&ou'va L\MV enougl\ mc oWy vo%agag, owc DK Xingarie{?l’

\a,olv\ no, never\.”

“Fawm%’cio‘. %o, Dag‘ti nation Ea.v‘t“ ’
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