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The LHC Era 1s Now

e . HC is exploring new territory as we speak.

e “Characterization of New Physics at the LHC”
— joint ATLAS/CMS/LPCC workshop in June @ CERN

http://indico.cern.ch/conferenceDisplay.py?contld=94910

ATLAS and CMS eager to include more theoretical

possibilities 1n the planning of LHC searches, including
variety of sitmple models

=> Invitation for suggestions from theorists

— 2nd workshop planned Nov 5-6, 2010, @ CERN


http://indico.cern.ch/conferenceDisplay.py?confId=94910
http://indico.cern.ch/conferenceDisplay.py?confId=94910

The LHC Era 1s Now

Goal of the workshop 1s to create a response
betore the Nov 5-6 Meeting:

Propose a “good” set of “models™ to aid
the search and characterization of LHC data



Terminology

Signature

Description of the final state in a hard-scattering event
e.g. ‘3 or more jets + MET”

— Every new-physics search 1s based on 1 or more signatures

Topology (or Reaction)

Particle production and decay modes in a given event

e.g. squark pair production, with each squark decaying to a
quark + stable neutralino

— Often, associate a characteristic (but not fixed) rate (e.g.
QCD production of squarks)



Terminology

Simplified Model

A short list of new particles with a minimal Lagrangian
specitying the interactions mediating their production and
decay

— often limits of a more complete new physics scenario, with
particles 1rrelevant for a specific search removed

e.g. A Lagrangian with:
d “squark” (color triplet scalar with usual QCD interactions)
a‘“neutralino” (neutral stable fermion)

a squark-neutralino-quark vertex

Note: a simplified model may give rise to multiple topologies.
A given topology can fall under more than one signature and
multiple topologies can populate the same signature.

Understanding the mapping both ways is an important part of
classifying signatures and models.



The LHC Era 1s Now...

ATLAS & CMS already have searches defined around

categories of signatures
— we should keep this in mind

ATLAS & CMS 10-100 pb-! searches underway!

— physics recommendations should also come soon
— should keep scope of this workshop targeted

Focus on searches (characterizing discoveries) to ensure that

new physics 1s not missed

— baseline set of models and topologies 1s appropriate

— useful to makes specific suggestions for how to present results

— keep in mind mappings between models, topologies and signatures



Baseline Models

Models on which searches are based have impact:

® (Guiding where experiments look for new physics (and when they
look 1n given phase space)

® Delineate the boundaries of explored territory, and what new physics
is allowed

® First interpretation if a signal 1s seen

Why organize searches around simplified models?
® Applicability to other models/other reactions 1s more transparent.

® (loser to the 1deal of getting back kinematic description of new physics



Exhaustiveness vs. Practicality

Exhaustively exploring the space of possibilities in general terms
1s useful! — develop awareness of what we might be missing...
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— theory 1nput 1s critical



Exhaustiveness vs. Practicality

We know that there are too many possibilities to search
through or use every possible BSM reaction or model

It may be necessary to stand back and collapse options
with common signatures into representative cases
— theory input important

It the signatures are sufficiently striking
(e.g. many leptons), dedicated models may not be needed
and inclusive searches good enough
— theory input important



Working Group Goals

1) Prepare a baseline set of simplified models that populate
signatures. Group together similar models.

2) Further develop some collection of “particularly interesting”
simplified models. Many (subjective) factors go into these
preferences:

— theoretical motivation

— parameter choices (when necessary)

— breadth of coverage

— sensitivity in early running

— simple enough that null results are easy to interpret

3) Begin creating write-ups of these simplified models, which
will be assembled for experiments’ use.



Simplified Model Write-Ups

Each write-up/section focused on one simplified model:

— Theoretical motivation

— Definition

— Monte Carlo implementation

— Existing Limits, and Parameter Space for Presentation of Future Limits

— Not MC studies
— Not specific cuts
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[Few examples: http://lhcnewphysics.org/web/Topology Sets.html]
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This workshop 1s driven by the participants

Up Now:

Discussion on how to proceed
with working groups and a document

This afternoon:
discussion & division into the working groups



