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Abstract: What is everything in the universe made of ? What was the universe like billions of years ago?

These are eternal questions that humans have pondered throughout the ages. Today, we are on the verge of potentially making revolutionary
breakthroughs in answering them.

The Large Hadron Collider (LHC) at CERN is a 27-kilometre long underground experiment located on the Swiss-French border near Geneva. It
smashes subatomic particles together at vast speedsin an effort to learn more about the fundamental building blocks that make up everything around
you. It is the biggest, most ambitious scientific experiment in human history.

On December 13, the LHC announced the latest findings in its search for the last undiscovered particle in our current model of subatomic particles.
This particle is the near-mythical 'Higgs Boson' & the particle thought to be involved in giving other particles their mass.

This educational event, geared towards high school students, teachers and the genera public, followed CERN's announcement and discussed its
findings and implications in clear, accessible language.

Host Damian Pope and Pl Researchers Natalia Toro, Philip Schuster, and experimental particle physicist Andy Haas of New York University
participate in an informative and interactive discussion.

Pirsa: 11120083 Page 1/10



¢ - HIGGCs FieLd

2 2 A A(o<d)*
_ | Dadl” + s g - ST

V()= -7 > (4 28

Pirsa: 11120083 Page 2/10



800

Inclusive diphoton sample
° Data 2011

Background model
......... SM Higgs boson m = 120 GeV (MC)

700

600

Events/ 1 GeV

500 \s=7TeV. I Ldt=4.9 b

400 #

300

I-&l-lIII|IIII|IIII|IIII|IIII|IIII|II_

200

100 ATLAS Preliminary

IIIIIIIII]IIII|IIII|IIII|IIII|IIII

0 1 1 1 1 l 1 1 1-!]“1"h ol 1 1 l 1 1 1 1 I 1 1 1 1 I 1 1 1 1

100 I T T I |
it
H t $

o
o
T

Data - Bkg model
(8]
o O

}4—

i TR

I 1NN -I-Hl!lll_

=
[
®
=

— | | | '
10050 110 120 130 140 150

3; ol
o

m

Pirsa: 11120083 Page 3/10



iiiii

111120083

95% CL Limit on G/GSM

—k
-

ITI]TIIIIIT[IT]I]TII][IITI]TIIT]IITTIITIlTII

ATLAS Preliminary 2011 Data

— Observed o
---- Expected Ldt =1.0-49fb 1
1o :
[(]4+2¢ \s=7TeV

CLs lelts s

lllllllllllllll ]IllIIIlIlIllIllI]llIlIlllll

110 115 120 125 130 135 140 145 150

M, [GeV]

Page 4/10



LI L L L L D L L D D D D B == e D D D N O DL DL L DL I N N N SN SN SN S S S S _— S, |

CMS Preliminary,\'s =7 TeV | —=— Observed
Combined, L =4.6-4.7fo" | Expected + 16

-
o

------- Expected £+ 26 =

95% CL limit on 6/c,,

1Illli!||lillllilllli|||lill[l;]lllill]lil[llg -_-..
19410 115 120 125 130 135 140 145 150 155 160 |

Higgs boson mass (GeV/c?)

Pirsa: 11120083 Page 5/10



Pirsa: 11120083 Page 6/10




Pirsa: 11120083 Page 7/10




-

CMS Preliminary 2011 \s=7TeV L=4711b
54I\I\l\\I\||||||||||I|||\I|||\

C —+ DATA

4

I|I\II|I\I—¥_

Events/2 GeV/c? I

—
O
3
o)
e,
-
@
©
=
o
<
o
o
L
-

o e A s il
130 140 150 160
ma [GeV/c?]

Pirsa: 11120083 Page 8/10



Page 9/10




Muon Detectors Electromagnetic Calorimeters

L N . Forward Calorimeters
R Solenoid /
i \ h \

End Cap Toroid

Barrel Toroid Inner Detector ] _
Hadronic Calorimeters

Pirsa: 11120083 Page 10/10



