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LHC Experiments have real data and real results
after ~20 years.

Need to explain the results to the public.
==) Plain English summaries

(following precedents of DO and CDF
and some LEP experiments)
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ATLAS has prepared 3 Plain English summaries

so far and is working on others.

The process involves a primary author of the paper, an
Outreach Committee member and members of ATLAS

leadership.
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BBC: Large Hadron Collider results excite scientists
Other worldwide news coverage of EPS HEP 2011 LIVE

EVENTS

New ATLAS results at EPS HEP 2011 200 300 400 600
m, [GeV)]

The combined upper fimit on the Standard Model Higgs boson produc-
tion cross seclion divided by the Standard Model expectation as a
ATLAS Blog - Live from EPS HEP 2011 function of Higgs mass is indicated by the solid line. This is a 95% confi-
dence limit (CL) using the CLs method in the entire mass range. The
dotted line shows the median expectad limit in the absence of a signal
and the green and yellow bands reflect the corresponding 68% and
95% CL expected regions. Article  Conference Paper  Figures IMAGES VIDEQS
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ATLAS Science

About ATLAS

| Mapping the Secrets of the Universe

|ATLAS is a particle physics experiment at the
| arne Hadran Callidar at CFRM The AT AS
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Previous Stories

& Like = Send 14 people like this. Be the first of your friends. ® A Search for New Physics
Processes using Dijet Event - First

ATLAS Results Revealed at EPS HEP 2011 Conference in Grenoble Data from the ATLAS Experiment
27 July 201N [June 2011]

Many members of the ATLAS Experiment Collaboration have been at the European Physical Society's HEP
2011 conference in Grenoble, France, this week, revealing the results of 35 new and exciting physics analyses
for the very first time.

Iz Mature Supersymmetric? First
Data from the ATLAS Experiment.

[May 2011]

The results are based on painstaking examinations of a large amount of data collected by the ATLAS
Experiment as it combed the gleanings from high-speed proton collisions at the Large Hadron Collider at CERN
in Geneva, Switzerland. This data amounted to one inverse femtobarn, which equates to around 70 million
million collisions. Even more data will be taken during the coming months. Lesiusy ooz

Check out the ATLAS fact sheets.
The new results build on extensive measurements already made by ATLAS to study physics processes related ATLAS FAQS
to the Standard Model of particle physics - physicists’ current best theory describing fundamental particles and
how they interact. ATLAS results presented at EPS narrow down the mass range where the much talked-about
Higgs boson - the final missing piece of the Standard Model - could possibly be hiding. This is just the tip of the
iceberg in the guest for new physics, though, and ATLAS is simultaneously exploring many possible scenarios,
all of which were presented at the conference. Such topics include supersymmetry, extra dimensions of space,
particles more fundamental than quarks, particles of new forces, and much more.

Other ltems

ATLAS eTours

ATLAS News Home

ATLAS physicists blogged live from HEP 2011, which gathered over 700 physicists and dozens of journalists
from around the world.

Worldwide news coverage of EPS HEP 2011
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Is Nature Supersymmetric? First Data from the ATLAS Experiment.

24 May 201

String Theory predicts a new symmetry, called
"supersymmetry”, that could shed light on some of
today's mysteries of fundamental particles and
interactions. In supersymmetry, every particle-type
should have a "shadow” particle called a super-partner
that {in general) has a much higher mass. The ATLAS
Experiment has analyzed the first year of its LHC data
and searched for evidence of these super-partners of
ordinary matter.

In the proton collisions of the LHC, new heavy particles
(the super-partners) could be produced. These super-
partner particles would subsequently decay in a variety
of ways, such as shown in Fig. 1, leaving many different
telltale signals that ATLAS has sought to detect.
Collision events with a so-called "momentum
imbalance” are the key signature for the production of
super-partner particles.

According to the law of momentum conservation, the
momentum of all particles produced in the collision
perpendicular to the proton-proton axis should exactly
balance. An imbalance of the momentum would point to
"missing” particles — particles that interact extremely
weakly with matter. This imbalance occurs because the
final decay products include particles that leave the
detector without being detected (because they interact
extremely weakly with matter). For the case of
supersymmetry, these particles are the lightest super-

partner particles (the "neutralino” %1).

Since the neutralino %1 does not decay at all, it is a
permanent component of our universe. This particle
might be the so-called dark matter that is 80% of all
matter in the Universe. Therefore, these searches could
shed light on the nature of dark matter More about dark
matter is here, and see the link to "PhD comics”
therein.

The measurement of the momentum balance requires
the precise reconstruction of all types of measurable
particles and a combination of the many component
devices of ATLAS. This makes it one of the most
challenging measurements at ATLAS.

Fig.1 (Click picture for a larger version)

Fig. 1a}: In this example, the collision of two protons results in the
preduction of a squark and an antisquark (the super-partner of
the qguark and itz antiparticle). These decay into lighter particles,
one of which (a "chargine®, written as % 1) also decays into stil
more particles. The chargino and squark are written with a tilde
over them, which indicates that they are super-partner particles.
The decays happen =0 guickly that no tracks are left in the
ATLAS detector from the squark and chargino. In the end, two of
the neutralinos &1 (lightest super-partner particles) survive,
because there are no lighter super-partners into which they can
decay.

Fig. 1b): This figure shows an example of the momentum
imbalance resulting from colligion events such as in Fig. 1a). The
two inceming (coliding) protons were perpendicular to this image,
and the collizion happened at the center. The vizible particles are
those that came out of the collision at the center. The =solid bars
on the outside show the areas where most of the energy went. i
iz clear that most of the momentum (and energy) went to the
bottom and right. This imbalance was due to the lightest super-
partner particles (and the neutrine) going undetected to the upper
left. They leave no tracks and deposit no energy. This momentum
imbalance is a signature for new particles.
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A Search for New Physics Processes using Dijet Events
First Data from the ATLAS Experiment
21 June 2011
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Plain English summaries
are an attempt to explain our
results to a wider audience
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