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A brief introduction:

o Status of the Standard Model

o Open questions (for YOU to answer!)
e Organization

o POGs, PAGs, and Workflows, oh my!

i oo M e CMS Publications: Ato Z
o Story of a physics analysis
o Publication Committee details

Jul. 2010

e Getting started with physics analysis
o A few “first steps” to a final result

CMS Preliminary 19.7 f6" (8 TeV) + 5.1 fb” (7 TeV)
¥ [+ Observed ¢ SM Higgs

e Overview of Run 2

o Physics strategies and targets @ 13 TeV

o LHC schedule and CMS physics timeline

J. Olsen and L. Malgeri - PC Induction - 10/07/2014



A Brief Introduction: Where do we stand?
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Fundamental matter:
guarks and leptons

Symmetries:
U(1)y, SU(2)., SU(3)c

Local gauge invariance:
gauge bosons (force carriers)

Higgs field:
spontaneous EWK symmetry breaking
and the Higgs boson

The last piece, the Higgs Boson, was discovered in 2012 at the LHC
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Precision Standard
! Model

Dec 2014 CMS Preliminary

¢ 7 TeV CMS measurement (L < 5.0 fb™)
$ 8 TeV CMS measurement (L < 19.6 fb™)
—7 TeV Theory prediction
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measurements are critical in the search for New Physics!
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& Mission Accomplished?
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E

EMSNO cracks yet in the SM, but lots _

e |[sthere is an extended Higgs sector beyond the standard model?

e \What mechanism stabilizes the Higgs mass?
o SUSY?
o Are we fine-tuned?

e Why is gravity so weak? Hiding in extra dimensions?
e What is Dark Matter?? Not to mention Dark Energy!

&)sIAE TRLV RIS 2 1BEGYNY BEeWI A AR WA Wer some of

these questions. We hope that what follows will serve as a
Oth-order guide for CMS physics analysis
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Physics Coordination
Organization
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Q What is Physics Coordinat'_
CMS |

e Just a clarification on what what we mean by Physics
Coordination:

o Itis not the only place where we do physics, indeed everything
you have seen in this Induction, from detector construction up to
analysis, IS experimental particle “Physics”!

e For alack of better name in CMS (and in this talk) we call
“Physics” (or better Physics Coordination) what is left at

the end of the data food chain:

o Physics Object performance Groups (POGs) and Physics
Analysis Groups (PAGSs).

J. Olsen and L. Malgeri - PC Induction - 10/07/2014 11



What is Physics Coordin

CMS

First stop for documentation:
https://cms.web.cern.ch/org/cms-collaboration

— Logged in as
Con;:::: C I\AS malgeril Logout
Solenoid =
experiment at N |Search Q
CERN’s LHC AT | PUBLIC WEBSITE jCOLLABORATION WEBSITE)
Collaboration Coordination Tasks Detectors Upgrades Physics - Meetings Documents Tools Help
CERN > CMS Experiment > CMS Collaboration » Tools Coordination Analysis Groups Physics Objects
Physics Home page Beyond 2 Generations  B-Tagging
View | = Revisions Physics Results B Physics Tracking
LHC Physics Centre Exotica e/gamma -
- . Procedures & Guidelines  Forward Physics Jets/MissET
Welcome to the CMS Collaboration (Internal) Website Anaiyale Tools Heavy ons Luriosity
Generators Higgs Muons
U = t_ CMS Integra Statistics Committee Standard Model Tau-ID
pcomlng mee |ngS — . Physics Perf. and Dataset SuUsYy
25
Fri, 11 Jul 15:00 80th USCMS Phase 1 - L e

Upgrade Technical Board

Fri, 11 Jul 15:00 Track Trigger Integration
Working Group

Fri, 11 Jul 15:00 Trigger Meeting

Fri, 11 Jul 15:30 STEAM meeting

Fri, 11 Jul 15:50 SMP-VV: Multibosons (PIN

grated Luminosity (b ')

0 CMS Recorded: 21.79 1 '

Indico category, search it
B At Work

Group Calendar
Hypernews

CADI - Analysis DB
CINCO - Conferences

Direct link: https://twiki.cern.ch/twiki/bin/view/CMS/DrupalPhysicsCoordination

Main channel for general communication (> 1200 subscribers):
hn-cms-physics-announcements@cern.ch

—all “central” news, approval calls, rehearsals are announced there, please

subscribe!

All sub-groups have their own HN that you are also invited to join

J. Olsen and L. Malgeri - PC Induction - 10/07/2014
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Physics Coordination Struc
(2015)

Physics Officers
. y Run1 analyses: Gigi Rolandi
PLhVI\SA'Cf C‘?OJ’d'C’)‘Ia"”S POG: Michalis Bachtis
 EET) s WISCD Upgrade: Markus Klute
J. Alcaraz miniAOD: Giovanni Petrucciani
POGs PAGs
ely Muons Fwd & Small-x QCD SM Physics Higgs

L. Gray T D. Trocino, = G. Veres A. Savin M. Pieri,

M. Sani C. Battilana R. Ulrich F. Cossutti G. Gomez-Ceballos
Jets’ME;  |[|| b-tagging & vitx Heavy lons Top SUSY
M.Voutilainen L. Scodellaro, 5l M. Nguyen A. Meyer, K. Ulmer

K.Kousouris P. van Mulders Y.J. Lee A. Giammanco F. Moortgat

Taus Tracking B physics Exotica
C. Veelken T M. Rovere, F. Palla, J. Alcaraz

P. Jez V. Innocente N. Leonardo D. Del Re

Luminosity | MC generators Beyond 2 Gen.
M. Zanetti J. Bendavid = P. Azzi
|. Redondo R. Covarelli A.Schmidt
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Physics Coordination -
2 Structure

Physics

Startin@ifgh@\%\n 2014 we have Physics Officers
established Run1 analyses: Gigi Rolandi

the figures of “Physics Officers”. Three 1 POG: Michalis Bachtis

(now four) high profile colleagues helping | Upgrade: Markus Klute

Physics Coordination to overview three miniAOD: Giovanni Petrucciani
major

9rel%§bloitation of the full Run | potential (aka “Legacy Papers”): Gigi Rolandi

e Upgrade Physics Studies: simulations, performance studies, preparation
of TP: Markus Klute

e Cross-POG issues: GED(PFlow) development (run2 and beyond),
Improvements in physics objects; HLT: Michalis Bachtis

e Mini-AOD coordination: Giovanni Petrucciani

J. Olsen and L. Malgeri - PC Induction - 10/07/2014 14



related Detector Performance Groups.

Physics Coordination

Structure

POGs= Physics Object Groups
 Define the single “objects” reconstruction and ID.
« Work closely in synch with Trigger coordination, Offline, PPD and

 Validate and certify object’s working points for physics analyses.

* Provide official recipes and recommendations on

how to optimally use our objects.

» Twikis for all groups accessible from main page

Egamma: identification of electron and photons
JetMET: Jet and missing ET performance

Taus: the name says it all

Muons: the name says it all

B-tagging & Vix: deals with secondary vertexing

(and b-tag in general)

Tracking: deals with tracking and primary vertex

ely Muons

L. Gray D. Trocino,

M. Sani C. Battilana
Jets/ME; || b-tagging & vitx
M.Voutilainen L. Scodellaro,

K.Kousouris P. van Mulders

Taus Tracking

C. Veelken
P. Jez

M. Rovere,
V. Innocente

Luminosity: special POG. Delivers luminosity values for Physics analyses

(several methods, tools). Work in close contact with BRIL project.

J. Olsen and L. Malgeri - PC Induction - 10/07/2014
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. Structure
PAGs= Physics Analysis

Groups
 Coordinate the physics analysis plan

* Follow single analyses associated to theitl

group up to the approvals

« Make sure that all recommendations are
applied and participate in forming them
(through object experts)

* Help defining Trigger strategies

 Deal with anything going public from our
analyses: conference reports, PAS, twiki
pages

/| Physics Coordination

Fwd & Small-x QCD SM Physics Higgs
G. Veres A. Savin ] M. Pieri,
R. Ulrich F. Cossutti G. Gomez-Ceballos
Heavy lons Top SuUsYy
M. Nguyen A. Meyer, K. Ulmer
Y.J. Lee A. Giammanco F. Moortgat
B physics Exotica
F. Palla, J. Alcaraz
N. Leonar: do D. Del Re
1erators Beyond 2 Gen.

ndavid
warelli

P. Azzi
A_Schmidt

All twiki pages accessible from main page, including links to latest
greatest results to prepare your conference report

J. Olsen and L. Malgeri - PC Induction - 10/07/2014




}CMS Physics Coordination —
= Structure :

PAGs= Physics Analysis

Common resgf'trs IHPr%tps://twiki.cern.ch/twiki/bin/view/CMSPuinc/thsicsResuIts
* FSQ: Forward and small-x QCD
analyses (interacts also with TOTEM)

- SMP: Standard Model Physics (apart Fwoa smabxacd | | SMPhysics ||| Higgs
. A - veres A. Savin M. Pieri,

from FSQ, TOP, Higgs and BPH) R. Ulrich F. Cossutt G. Gomez-Ceballos
* HIG: everythlng I—!lggs (up to a certain [ e Top SUSY
mass, after which it becomes M. Nguyen A Mever 17 K Umer
.J. Lee . LGlammanco F. Moortgat

EXO/SuSy) _ _

« HIN: Heavy lon analyses, including pp Bphysics 1]  Exofica
rleé ence sam % N. Leonardo D. Del Re
. name sa s all t m—r—-

nerators .

- SUS: searches for SuperSymmetry e L
warelli A_Schmidt

* EXO: searches for exotic phenomenologies

* BPH: B physics and quarkonia in general

« B2G: Searches based on Beyond 2nd Generation (usually top, boosted
objects)

* GEN: in between Physics and Offline, deal with generators in general and
their validation (includes UE tuning, PDF, etc.)

17
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults

Physics Coordination —
Structure -

How the work Is organized in POGs and PAGs

e Most groups have internal working groups (a.k.a. L3 groups).
e In POG's they mostly address specific areas: Identification,
Reconstruction, HLT, etc.
e In PAG’s they mostly address specific signatures common to many
analyses or needs: leptonic, photonic, MC production, Trigger, etc.
o they are also the first entry for analysis proposals and follow
analyses up to pre-approval stage (see later for more details).

Meeting structure:

« fortnightly POG general meetings on Monday

» fortnightly PAG general meeting on Tuesday

» weekly plenary PPD and WGM on Wednesday

« parallel working group meetings saturating all afternoons on Thursday and
Fridays

Please have a look at the calendar in

https://mww.dropbox.com/s/xcheni5kzee33wa/PhysRooms2015 pub.xIsx

and pay attention to the groups HN announcements/twikis.
J. Olsen and L. Malgeri - PC Induction - 10/07/2014
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CMS Publications: Ato Z
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A

We have 5 types of public
documents:

1)Journal Publications: they appear on refereed journals and are signed by
the whole CMS Collaboration

2)Physics Analysis Summaries (PAS): summary documents usually in
preparation for a paper or a conference contribution. Many PAS can be
“concentrated” in a single paper.

3)Detector Performance Summaries (DPS): equivalent of PAS for
performance plots and detector related analyses. They are managed jointly
by Physics Coordination, Run Coordination and PPD.

4)Conference Reports (CR): proceedings to be submitted to conference.

5)CMS Notes: it is now obsolete (absorbed by PAS), so please forget about
it. ;-)

Please note:

1)All documents, apart CR, are signed by the whole CMS Collaboration

2)All public documents must pass an internal review.

J. Olsen and L. Malgeri - PC Induction - 10/07/2014
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TCMS What kind of documents we produce -

B
We have 4 types of private
documents:

1)Analysis notes (AN): they are usually in support of a PAS with detailed
documentation on analysis single step. They are used in the internal
review of analyses and should be kept up-to-date.

2)Detector Performance Notes (DP): it is the private version of a DPS.
Usually contains more material and explanation w.r.t. a DPS to help CMS
speakers in conferences.

3)Internal Notes (IN): they were used as internal backup material of CMS
Notes. They are now much less, if at all, used.

4)Detector Notes (DN): focussed on technical aspects of the detectors and
managed usually internally in every single project.

Please note:

1)All private documents have explicit reference to the authors

2)No real wide review, but only a check that the material is not
inappropriate.

21
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fcms The story of a physics analysiS'if -
= CMS

Step 1: Think and Act

e You have an idea
e You don’t have an idea but you would like to contribute
o Select a group and talk directly to group/sub-group conveners

Step2: Attend the PAG meetings and become active in the
group

e Do you need a particular sample? -> Help becoming a MC production expert

e Do you need a particular object? -> Work in the POG in order to get it as
performant as you need it (and for the whole CMS)

e Do you need a particular workflow? -> Develop it and propose it to PPD.

e Do you need a special trigger? -> Work in L1 and HLT in order to set it up (in a
way that is useful to the whole CMS)

e How can YOU help the group? -> ask the conveners and volunteer!

Step 3: Present your work

e Start presenting your analysis (or your team’s analysis) in the pertinent working
group meetings until you reach a state that is judged sufficient for pre-approval
(the sub-group conveners decide in consultation with the conveners)

J. Olsen and L. Malgeri - PC Induction - 10/07/2014 22



@ws | The story of a physics analysis'if —
- CMS

Step 4: Pre-approval
olt is usually held inside a working group meeting and called by the sub-group
conveners. This is also the time when an Analysis Review Committee (ARC) is
appointed and starts to follow your analysis.

Step 5: Approval

olt is usually held inside a general group meeting and called by the POG/PAG

convener. The ARC should give a green light for the approval.
m For at the least the first batch of Run 2 results, they will be approved in
the Wednesday General Meetings (WGMSs)

oAfter approval the analysis is ready to be shown in public as preliminary result
unless it was agreed to go directly to a paper (it is usually the case when there is
already a first preliminary result).

Step 6: Collaboration Wide Review (CWR)

oEverybody in the collaboration is asked to comment on the paper
oThis step is coordinated by the Publication Committee

Step 7: Final Reading (FR) and submission to a journal
oThe ARC and the Publication Committee evaluate the comments from CWR and
the FR is scheduled to wrap it up before submission

J. Olsen and L. Malgeri - PC Induction - 10/07/2014 23



Q The story of a physics analysi
CMS .

A few important things to keep in mind:

e Despite the minimal required time between the steps, in general you
should foresee (by experience):

o at least 1 month between pre-approval and a public Physics Analysis
Summary

o at least 2 months between start of CWR and submission to a journal

e The documentation freezing time is to allow the full collaboration to get
iInvolved and give comments, not to punish the analyzers :-)

e\\Ve have two basic ways to exchange information about an analysis:

othe dedicated HN forum (created automatically using the CADI interface, see
later)

othe dedicated twiki pages (private and public versions) that will stay forever
also as additional material, if agreed upon.

J. Olsen and L. Malgeri - PC Induction - 10/07/2014
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5 What next after approval? Publ

rom Gautier Hamel de

Role of the Publication Committee

https://twiki.cern.ch/twiki/bin/viewauth/CMS/CMSPubComm

 The CMS Publications Committee (PubComm) is responsible for the high
editorial quality of all CMS publications and public documents

* The PubComm defines CMS Publications Committee

the CMS standards for

detector descriptions, Rt i 000, || Gautir Homl do Mo menauit

. George Alverson Greg Landsber
figures, formats, P &
styles, symbols, etc.
PubComm- PubComm- PubComm- PubComm:-

« The PubComm is BPHTOP | | | ExoB2G FSQIPRF | A&

. . Andrea Castro Bob Brown Pierre Van Eggligulaci)ggo
OI’ganlzed IN seven Tom Ferguson Dave Cutts Mechelen Campagnari
Editorial Boards (EB)

_ PubComm- Putgch;);nm- PubComm-
 The EB chairs form the HING T BRI —
PubComm Steering Board SUnner AN | | Michael Schmi e
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Showall Total QCD Exotica Searches = Supersymmetry B Physics @ Electroweak

Top Physics Heavylon Higgs Forward Physics  Standard Model = Beyond the SM: B2G

400 papers
submitted!

4005

350

300

250

200+

150

100+

50

Physics Report - MB - 15/06/2015

Pub rate steady, ~2.5/week

400 papers submitted:
+23 CRAFT based

+32 ready for CWR or later
+17 PubDraft

In review process (128):

84 GoingToPreApp or higher
44 in PAG review (= in state “AWG”)

All CMS papers are published
Open Access in:
JHEP, PLB, EPJC, JINST, PRL,
PRD, PRC,
Nature, Nature Physics, Science
(red=SCOAP3, blue=APS,
green=other)



L ' New CMS results public pag—

. Thanks to Gautier we have now a new, and much nicer, public
entry point for our publications
* It also includes public PAS

« Cosmics data
« The CMS Experiment at the CERN LHC

CMS Physics Publications
« Forward and Small-x QCD Physics
« B Physics an d Quarkonla

« Standar deIPhy

CMS Publications in CERN Documen t Server (CDS)

http://cms-results.web.cern.ch/cms-results/public-results/publications/

Phys. Coord. Report - Physics week -
99 1NA/IDONT R 2



http://cms-results.web.cern.ch/cms-results/public-results/publications/

@ Where to find information on ane

We have a single database that stores all info.
CADI (CMS Analysis Database Interface).

Important note:
use this new link: http://cms.cern.ch/iCMS/analysisadmin/cadilines
and NOT the old link: http://cms.cern.ch/iCMS/jsp/analysis/admin/analysismanagement.jsp

unless you want to wait for ages before getting a page
(unfortunately the new link is not yet propagated everywhere)

AWGs | Notes | ARCs | IRCs | Misc show Analysis papers | Admin ToDo list | @ Analysis Management »

[) switch to EDIT mode | (4 set FULL Info show Analyses ((any #) in (any #) with Status ((Jafter) (_any 2]

I:'JBEG-12-DO1 » | wshow Search for t' pair production in the dilepton channel Free NO ARC

B2G-12-002 » | v show Search for baryon-number violating top decays into 2 jets and 1 lepton PAS-PUB P Jorgen D'Hondt (BRUSSEL-VUB)

82(312006 R Searchfora heavypam.erofmetapquamwnhcharge5!3 . PAS-PUB B p); Sridhara Rao Das (WISCONSIN) B
82612004 »|v5h0w|v CDSI le-IEP R Searchforb'pawproductlon mthe Ieptonﬂetschannel S )hn . Andrea Gmmmanoo {LOUVAIN) T
B2G-12-005 » | w show Search for ttbar resonances in boosted all-hadronic final state PAS-only-PUB P)- Vyacheslav Krutelyov (UCSB)

" B2G-12-006 » | »show Search for ttbar resonances in semileptonic final state PAS-only-PUB P Kevin Patrick Lannon (NDTHE_DAI\AE]IIW

.. 32(312007 ,,|'Show e Seamhforma”esonances m d||ept°n|c ﬁ,-,mstale e pHE.App R /L T — Kevm pamgk Lannon (NOTRE_DAME} .
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http://cms.cern.ch/iCMS/analysisadmin/cadilines
http://cms.cern.ch/iCMS/jsp/analysis/admin/analysismanagement.jsp

First steps in a physics
analysis
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You how know:

* how we took our data

* how they are separated in datasets (trigger paths, skims,etc.)

» where to look for them (DAS and alike)

« what are the steps in order to get an analysis approved and published

In the next few slides you will have some practical hooks on

how to produce your first plots

* how to get a quick look at the data (with examples)
* how to access data on the grid
* how to deal with complex statistical procedure

CAVEAT: this is far from being
a tutorial!

For a real tutorial please have
a look at (and/or join!) a CMS e

| Taiwan September 2012 CMS Data Analysis School FNAL Jan 2013

Home Using Physics Analysis Toolkit (PAT) in your analysis December 2011 CMS Data Analysis School FNAL Jan 2012 Search this site... ped 0

ysis Toolkit (PAT) in your analysis July 2012

sis Toolkit (PAT) in your analysis Dec 2012  CMS Data Analysis School DESY Jan 2013

.
D ata A n aIyS I S S C h O O | Using Physics Analysis Toolkit (PAT) in your analysis July 2013 CMS Data Analysis School FNAL Jan 2014

CMS Data Analysis School CERN Jan 2014 CMS Data Analysis School SINP India Nov 2013 patiuly14

(CMSDAS):

CMSDAS Main Twiki
. Wel to CMSDAS, J 13-18 2014 at
https://espace.cern.ch/learncms/AnalysisSchoolC SR ce an ?

ERNJan14/SitePages/Home.aspx o

ink to Indico a http:
ovw=True&confld 404
J. Olsen and L. Malgeri - PC Induction - 10/07/2014 | ceener bl cern ot


https://espace.cern.ch/learncms/AnalysisSchoolCERNJan14/SitePages/Home.aspx

o

=
For your first interaction with CMSSW and data analysis,
PAT (Physics Analysis Toolkit) should be the way to go.

Getting started: a few “first stepS”_~

des from Tae Jeong

e PAT is a toolkit, part of the CMSSW framework, aimed at performing

anaIySIS' https://twiki.cern.ch/twiki/bin/view/CMSPublic/SWGuidePhysicsTools

Interface
Between RECO expertise and analysis contacts
Simplifies access via dataformats
Canalizes expertise of Physics Object Group (POG) and Physics
Analysis Group (PAG)
Common Tool
approved algorithms & sensible defaults
synergy (everybody can profit from recent developments)
quick start into analysis for the beginners
Common Format
facilitates transfer & comparisons
PAG common configurations
sustained provenance
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g Getting started: a few “first step_

How do you access full datasets on the
GRID?
CRAB'!

CRAB (CMS Remote Analysis

Builder) is software & hardware S sl ; SRAB e
infrastructure used by CMS to submit o oty &
analysis jobs to the LHC Computing =
Grid.
DBS ~« | AsyncStageOut Workor
g e

We are now in its third major
release (CRAB3) and this is the
ONLY one supported for Run2.

. 7 77777"7777777 Temporary
local storages

Storage site

Site A Site B ...

Tutorial: https://indico.cern.ch/event/320672
Twiki page: https://twiki.cern.ch/twiki/bin/view/CMSPublic/WorkBookCRABJ3Tutorial
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https://indico.cern.ch/event/320672/
https://twiki.cern.ch/twiki/bin/view/CMSPublic/WorkBookCRAB3Tutorial

. Getting started: a few “first step_

Where to get help and find info

First stop, the WorkBook!
https://twiki.cern.ch/twiki/bin/view/CMSPublic/\WorkBook

Physics Analysis Tool group twiki page:
https://twiki.cern.ch/twiki/bin/view/CMSPublic/SWGuidePhysicsTools

Tutorials

PAT tutorial:
https://twiki.cern.ch/twiki/bin/view/CMSPublic/WorkBookPAT Tutorial

MiniAOD tutorial:
https://twiki.cern.ch/twiki/bin/view/CMSPublic/WorkBookMiniAOD

PAT release recipe for each CMSSW release:
https://twiki.cern.ch/twiki/bin/view/CMSPublic/SWGuidePATReleaseNotes70X

Questions about Physics Analysis Tools should be sent to
hn-cms-physTools@cern.ch (please register)

Another source of information is the weekly RECO/AT meeting every
Thursday at 5 pm, CERN time.

J. Olsen and L. Malgeri - PC Induction - 10/07/2014
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/WorkBook

LMS Interpreting and presenting our data -

Statistics tools

With the complexity of analyses, the statistical interpretation of the
results has reached a totally new level at the LHC.

The help of experts in statistics is needed:

» How to evaluate errors and correlations when | use an MVA of an MVA of
an MVA? (we have analyses needing this approach)

» What should | use for settings limits?

* Is CLs ok? Should | use frequentist or Bayesian approaches?

* How | can be sure my limits cover? (i.e. 95% CL is really 95%7?)

* What kind of error should | use when no event is surviving?

These are just some of the common issues that are continuously popping
up.
If you are not sure about them, don’t embark on a DIY statistics project!

Rather, contact our Statistics Committee!
J. Olsen and L. Malgeri - PC Induction - 10/07/2014 34



LM'; Example: H - 27" — 44

HIG uses the ‘combine” statistics tool in all measurements of Higgs boson properties

CMS \s=7TeV,L=5.1fb";V{s=8TeV,L=19.7 fb’

> e . "« Data ' R
8 35F [ m,=126 GeV > 60 :
(4p) 30 :_ DZy*,ZZ ] _:
=TF o Bz observation  :
€ 25F ‘ -
2 pp — ZZ ]
LLI — * _:
Z—-4 " F | / :
15 I | —
10E “Nothing”

N | _

: ] \ :

° ? T alh .| l'n!} ||‘|| I i ” E
B B 1L

80 100 200 300 400 600 800
Higgs Boson m,, (GeV)
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Interpretlng and presenting our dat—

SC members:
Tommaso Dorigo (Chair)
Olaf Behnke (Co-Chair)
Sudeshna Banerjee
Emilien Chapon
Mingshui Chen

John Conway

Bob Cousins

Louis Lyons

Francisco Matorras
Pietro Vischia

lgor Volobouev

PCs are ex-officio

J. Olsen and L. Malgeri - PC Induction - 10/07/2014

The CMS Statistics Committee

« 11-12 CMS members with interest in statistics
who work to help collaborators produce results
using recommendable statistics procedures

 The CMS Statistics Committee forms
recommendations on statistical issues relevant
to CMS physics analyses
The members of the committee also act as
consultants to CMS collaborators seeking
input on specialized statistics issues.

« The committee has a useful twiki page which
can be found at
https://twiki.cern.ch/twiki/bin/view/CMS/Statistics

Committee

* Itis also a good idea to subscribe to the
“Statistics Discussions” Hypernews: low-rate,
high S/N threads

36



Where are we going? Overview of
Run 2
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squark gluino production

stop

sbottom

slepton  EWK gauginos

RPV

.?‘1 Run 1 Limits

Summary of CMS SUSY Results* in SMS framework ICHEP 2014

Tary

Toabg =Wy )
()
H

CMS Preliminary
For decays with intermediate mass,
Mhintermediate = x’mmm,,e,"’“'x)’m‘sp

M 1 " " M 1 " " M 1 "
1400 1600 1800
Mass scales [GeV]

PR P
200 400 1000 1200
*Observed limits, theory uncertainties not included
Only a selection of available mass limits

Probe *up to* the quoted mass limit

J. Olsen and L. Malgeri - PC Induction - 10/07/2014
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. Run 1 Limits

-

-

Summary of CMS SUSY Results* in SMS framework

LQ1(ej) x2
LQ1(ej)+LQ1(vj)
LQ2(uj) x2
LQ2(uj)+LQ2(v))
LQ3(vb) x2
LQ3(tb) x2
LQ3(tt) x2
LQ3(vt) x2

rk gluino production

sbottom

RS1(yy), k=0.1
RS1(ee,uu), k=0.1
RS1(j), k=0.1
RS1(WW—4j), k=0.1

ton EWK gauginos

Goav
Boav i
ERT

T SSM Z'(t7)
e SSM Z'(j)
i SSM Z'(bb)

i SSM Z'(ee}+Z'(up)

- et SSM W'(j)
2 o SSM W'(lv)
B aD) SSM W/(WZ—Ivl)

e SSM W'(WZ—4j)

L 1 L L L
1000 1 & (M=N)
u* (M=N)

q* (a9)

q* (@v)
b

[
0 200 400 600 800
*Observed limits, theory uncertainties not included
Only a selection of available mass limits
Probe *up to* the quoted mass limit

coloron(jj) x2
coloron(4j) x2
gluino(3j) x2
gluino(jjb) x2

J. Olsen and L. Malgeri - PC Induction - 10/07/2014

ICHEP 2014

Leptoquarks

Excited
Fermions

Multijet

Resonances

stopped gluino (cloud)

stopped stop (cloud)

HSCP gluino (cloud)

HSCP stop (cloud)

q=2/3e HSCP

g=3e HSCP

neutralino, ctau=25cm, ECAL time

j+MET, SI DM=100 GeV, A
j+MET, SD DM=100 GeV, A
y+MET, SI DM=100 GeV, A
V+MET, SD DM=100 GeV, A
1, S| DM=100 GeV, A
1+MET, £=+1, SD DM=100 GeV, A

1+MET, £=-1, SI DM=100 GeV, A
1+MET, £=-1, SD DM=100 GeV, A

ADD (yy), nED=4, MS
ADD (ee,pp), NED=4, MS
ADD (j+MET), nED=4, MD
ADD (y+MET), nED=4, MD
QBH, nED=4, MD=4 TeV
NR BH, nED=4, MD=4 TeV/
Jet Extinction Scale
String Scale (jj)

dijets, A+ LL/RR
dijets, A- LL/RR
dimuons, A+ LLIM
dimuons, A- LLIM
dielectrons, A+ LLIM
dimuons, A- LLIM
single e, A HnCM
single p, A HnCM
inclusive jets, A+
inclusive jets, A-

Long-Lived
Particles

Large Extra
Dimensions

Compositeness




Run 1 Limits

Summary of CMS SUSY Results* in SMS framework ICHEP 2014
H ‘m(mother)-m(LSP)=200 GeV
: PR 'SUS 13-019 L=19.5 /b
<] o | SUS-14-011 SUS-13-019 L=19.3 19.5/
S 'SUS-13-007 SUS-13-013 L=19.4 19.5 /fb I
E . o B
Bl - Lot 3
susdsetslsesm IWmmmmmmmm—m"m LQ1(ej)}+LQ1(vj)
LQ2(uj) x2
SUS-13.011 L=19,5 b Loz(pj)+L((l;]2)()\(/j) Leptoquarks
'SUS-13-024 SUS-13-004 L=19.5 /fb 1 LQ3(vb) x2
SussessoMLITee @ LQ3(tb) x2
SUS-13.018 L=19.4 /fb I LQ3(tt) x2
CMS Searches for New Physics Beyond Two Generations (B2G)
95% CL Exclusions (TeV)
(@) diepss) TTT I TTT | TT T | T

T'—tZ(semilep+lep)

T—tH(semilep+lep)

T'—bW(semilep+lep)

Vector-like T'

T—tH(H-v7)

T'—tH(hadronic)

B'—sbz(multilep)

B'—>bH(multilep)

B'->tW(multilep)
Observed lim
Only a selectic B'—tW(ss-dilep)
Probe *up to*

Vector-like B'

B'—bZ(dilep)

B'—bZ(semilep)

B'—bH(semilep)

B'—tW(semilep)

B'—bH(hadronic)

t+MET,vecterial(had)

t+MET scalar(had)

Dark matter

ttbar+MET,scalar(dil)

ttbar+MET,scalar(semilep) : H . : H :
|||||I|||I||||||III||||||||

0 02 04 06 08 1 12 14
Excluded Mass (TeV)
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g, (combined)

K

Z'(1.2%)(combined)

g“(dnep)

Z'(1.2%)(dilep)
tt Resonances

gKK(seml\ep)
2'(1.2%)(semilep)

gKK(aII—had)

Z(1.2%)(all-had)

W(lep)

tb Resonances
W (had)
t(dilep)

Excited tops

t*(semilep)

Displaced tops

cr()=2 cmiey)

0 05 115 2 25 3 35 4 45 5

Excluded Mass (TeV)

stopped gluino (cloud)
stopped stop (cloud)
HSCP gluino (cloud)
HSCP stop (cloud)
q=2/3e HSCP

q=3e HSCP

neutralino, ctau=25cm, ECAL time

j+MET, SI DM=100 GeV, A
+MET, SD DM=100 GeV, A
1+MET, S| DM=100 GeV, A
+MET, SD DM=100 GeV, A
| &=+1, SI DM=100 GeV, A
&=+1, SD DM=100 GeV, A
I, €&=-1, SI DM=100 GeV, A
&=-1, SD DM=100 GeV, A

D (yy), nED=4, MS
3e,uy), NED=4, MS
MET), nED=4, MD
MET), nED=4, MD
nED=4, MD=4 TeV
nED=4, MD=4 TeV
3t Extinction Scale

String Scale (jj)

lijets, A+ LL/RR
Jijets, A- LLURR
wuons, A+ LLIM
nuons, A- LLIM
strons, A+ LLIM
nuons, A- LLIM
glee, AHNCM
gle p, A HhCM
iclusive jets, A+
1clusive jets, A-

Long-Lived
Particles

Large Extra
Dimensions

Compositeness
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5 Examples of Hot Spots: Hi_

In the Higgs arena we have a couple of effects to
monitor:

|'s 7TeV, 50511b

. . _CMS bb,rtyy, WW,ZZ 8TV1?3-19 71"
ttH . g +;::::(ag ) -4.2-0 expect
- we see more than what we - Moot 345 observed
expect S Sl S
- . & £ /——"—"_
e excess is located in e N e —_—
multilepton final state 2
?DIIl‘1115‘IIl1iollll1gslllllﬂllll1asl‘I|140

m, (GeV)
Higgs lepton flavor violating
de C ayS' s pratminary _ 197, Vo o8 ToV Cu3preliminary 10707, (828 TV
: g B o[ T
294%:!:6] | % Expected ] “€ s |
*in the search for H-utr we see %= = #— | of)
ur, o 2dets ut,, 2 Jets
an excess of ~2.50 A Sl I
' . brriges om so
* both hadronic and leptonic taus ==| 1 ol
2.33%:0{:5.)_ i =1 078 B
are affected pela e
| W oo .
AR T s
95% CL Limit on Br(h—pz), % Best Fit to Br(h—mr), %

Phys. Coord. Report - Physics week -
99 INRIONT R
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|Examples of Hot Spots: SU

CMS Prelimlnary 1 9 4 fb (8 TeV)

The di-lepton edge analysis (SUS-12-019)

—-— Data

180 | —

e There is an excess (2.6 o)visible on the low o
di-lepton invariant mass that was first shown
during Lisbon is CMS Week 2012.

e Any plausible hypothesis of new physics is a0
not corroborated by evidence in other of—
channels.

Background
I DY (data-driven)
I sys. @ Stat.

140

GeV

events /5

suoidan feauan

Data/Bgnd

2OOCMS Preliminary ~ 19.4 fo' (8 TeV) , CMS Preliminary ~ 19.4 b (8 TeV)
frorrrrrr T T T T T T T T T T T T T ] frrrrrrrrTrrT T T T T T T T
180F tData 3 ¢ Data

160 E— —Fit 160 —Fit
1ofOpposite flavor control region 140f " oy
120~ 120

Slgnal

Events /5 GeV
3
T
| | | | | | 1 1 |
Events /5 GeV
2
o

so—+ 1o 80 .
4N m
38 & g
28 1= ol g
zo;— ‘g 20; ) -g
e TPl (9US12:019] b :
: ] o f !
5 | + % {' = +
o o
F # i RN
8T8 100 150 200 250 300 -8

50 100 150 200 250 300
m, [GeV] m, [GeV]

Phys. Coord. Report - Physics week -
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Examples of Hot Spots: SUS

The di-lepton edge analysis (SUS-12-019)
e There is an excess (2.6 o)visible on the low
di-le
durit

e Any
not (
chan

Events/ 10 GeV

Data/SM
o

S

A LAS
s =
VR-offZ ee

20

Moo

[y

8 TeV, 20.3 fb’

T
—&— Data
. Standard Model
|:| Flavour Symmetric
- Zjals
|:| Other Backgrounds
a 2-step, m(3, T/%,, 1. 7,)
** (465,385.345,305) GeV
===« (545 465,425,385) GeV
— - (555,465,365,265) GeV

'.-;.JI|JIIIIIJIIJI|JIIIIIJIIJI|JIIJII]II

Events/ 10 GeV

Data/SM

CMS Prelimlnary

19 4 fb (8 TeV)

100

200 : :
180 —-— Data
. j Background
<ank Il DY (data-driven)
300 T T T ]
A LAS —@— Data ]
is=8TeV, 20.3 fb" %% sundudmose ]
250 VH'OﬁZ m I:I Flavour Symmetric ]
- Zjols 1
"".E E‘“* |:| Other Backarounds N
200 : &4 2-step, m(3, ¥./%,. V7. 7,) -
** (485,385 345 305) GeV i
150 = = = = (545 465,425,385) GeV 7

— (655,465 365,265) GeV

3

2

% 1
0
ey
-2

-3
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E Examples of Hot Spots: Ex_

\Non exhaustive!) List of effect to keep under strict survelllanc

Combination: EX0O-13-009

, EXO-12-024 (includes EXO-12-024) EXO-14-010
http://dx.doi.org/10.1007/JHEP08(201 http://dx.doi.org/10.1007/JHEP08(201
WL 4)174
CMS,L=19.7fb", ys =8 TeV CMS (unpublished) Z: 19.71b "at Vs =8TeV 10 SMS Prodminary e4u combined_ 19.7 " @ Tev)
- — LI B T 17T T 1 T 7T i LI B | ' L B | o, ET T T T L T T L T T E
—_— observed ‘é FrcqusnﬁstCLsohs.{snlid)!sxp.{dash-d} E i [ — T T :
s T Expected (68%) SRS o G E e g S—acL, Sveed &
o F Expected (95%) (0] N = = AT — HVT Bigv=3pimec, " BRI — WH)
_ & —— Gy WW sevfuvaWet [ o IH sssscsssiaas LH medel saec, * BRI — WH)
' _ G . zz kIM _ o 1 T i : G, ww Fuv V- g 1
%) oMMy | :
N 107- x> S =
2 <" 10 N AR . &
(DI \1/-:'%" X A
= 102 R O W7 A
n AN
X 'BRs and efficiewieRNof”
° NATOW BUIK Graviton e s
10°F model
10? B -
C I L L L 1 I L 1 L L ‘ 1 1 1 ‘ L L L 1 | - - - - - - - - L - L - - - - - - - - -
% I L | L L L 5 | L . L L | .
1 15 2 55 3 600 1000 1500 2000 25%? [GZ(\)/? 0% 7050 1550 5000
Resonance mass (TeV) ¢ M,, (GeV)

Excess around 1.8 TeV, (1.50in VV, ~2.00
In VH)
ehys. Coord. Report PRARGE IN exclusive decay modes.
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e 5
And in this case ATLAS has also an excess (but only

hadronic).

BTW the startad Innlkkinn whan wa niithlichad firef Signs___
Search for X' -> VV' -> JJ

For more details about this please see Maurizio’s summary In:
https://indico.fnal.gov/getFile.py/access?contribld=82&sessionld=29&resld=0&materialld=slides&co

submitted to JHEP (arXiv: 1506.00962)

Jet mass

% 0.22F ' R
8 62 ATLAs Sumulatuon bulk Gog — WW (m_ =1.8TeV) 1
o 4w |
© o18F FVs=8TeV buk G = 2Z (m, = 1.8TeV)
o  [Ip e Pythia QCD dijet =
S - =
5 014 Ayl <12 E
£ 0.12 "1 Lo 75
E 0.1 162 < =m;<1.98 TeV E
0.081 Vy >0.45 =+
0.06 é
0.04F R
0028 gl ) 4
I s T F

0 005 01 015 02 025 03 035
m [TeV]

Background due to dijet events from QCD
processes: smoothly falling, fitted with empirical
function.

Data well described by background model except
for a few bins near m; = 2 TeV. Local po = 3.40

(WZ channel at mj ~ 2 TeV), global significance 2.50
(full mass range, all channels)

— check in Run2

Search for narrow diboson resonances
(WW, WZ, ZZ) in all-hadronic channel.

based on boosted and boson tagged
groomed jets.

Signal region
10— T ——
ATLAS —e— Data
e —— Background model
10015 =8 TV 208107 T P EaM W, o < 1

Events / 100 GeV

20TeVEGMW, c=1
——25TeVEGM W', c=1
—— Significance (stat)
Il Significance (stat + syst)

WZ Selection

Significance

[. Eifert - ATLAS Status Report - 12274 LHCC meeting - 3 June 2015

nfldPBR8Z oord. Report - Physics week -
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https://indico.fnal.gov/getFile.py/access?contribId=82&sessionId=29&resId=0&materialId=slides&confId=8982

WJS2013

100 ———— S —— .
[ ratios of LHC parton luminosities: 13 TeV /8 TeV

99
BT

luminosity ratio
=

I —cmmsmmaa q g ‘/"

MSTW2008NLO
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The road is already well paved (after our 8 TeV data):

Direct extrapolation from Stirling
plot (i.e. when will we exceed the
8 TeV discovery potential?):
repeat Run 1 analyses and wait
for discovery

Explore corners of phase space
left hidden in our 8 TeV data (low
missing Et, low pt leptons, long-
lived, etc.)

O but for this we need a lot of
ingenuity and flexibility at trigger
and data processing level

Precision physics:

O test that bkgs for searches are

well modelled (including our MC

tuning)
O Indirect searches.

46



A different way to look at the Stirling plot:

how much luminosity @13TeV is needed to equal the 8 TeV discovery

potential (a really approximate view!)

Run2 Discovery Potential

A A
Minimum bias ¥ 1 .
YA 2.1 |
WH Ly 2.1

H (ggF) = 2.6 '
H(VBF) & 1726 I

tt ——— 3.9

ttH ol 4.7

stop pair (0.9 TeV)
gluino pair (1.5 TeV)

stop pair (0.7 TeV) - 11, (for13TeV/ 8 TeV: 8.4)
||6 (for 13 TeV / 8 TeV: 12)

72 (for 13 TeV / 8 TeV: 46)
1 :

Cross section ratios: 14 (13) TeV / 8 TeV

gluino pair (2.5 TeV)

5700 (13 / 8: 2700)

Z' SSM (3 TeV) 313
Q (4Tev) ] 87
QBH (6 TeV) , D12000 |
1 10 1 1000 10000 100000
fh-1 anruvaleant reaach tn
IJ A \l\.1 VCAICUITILU TUAQUI T LU

it 1

2 fb-1 equivgllé'f'ﬂ' reach to

10 fb-1 equivalenﬁ%%]ch to
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Example Early Target: dijet re:

Dijet: background and shape fit

*  Variable mass binning that corresponds to the estimated dijet mass resolution
*  Pseudo dataset corresponding to 1/fb
*  Pythia8 QCD MC PHYS14

=1 - " " “ L) - s
ikeli 17 (13 TeV
* LIkEIIhDDd ﬁt] range 1'1 ta E Tev E‘ I } T T 1 | I T T | T T 1 I T T ' T TT | T T I(I | T )
2L ¢ _
cMs (5= 13 TeV L=11" 10k CMS 3
E TT ||||||l|||||||||||r||||||||||||||||||||||| |'— d E S_"n‘u‘_llationprellmlnary E
g 10° E £ / ndf 3460/35 | = § o Axigluon/coloron ]
pt = Prob 0.4828 | 3 A Scfalar diquark
B - pQ 0.00257 = 0.00043 | =10 . = e W' SSM =
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a Example Early Target: dijet

Dijet: background and shape fit

*  Pseudo dataset corresponding to 1/fb
*  Pythia8 QCD MC PHYS14
* Likelihood fit, range 1.1to 6 TeV

CMS

{5 =13 TeV¥ L=11fb"

% ]
s 10° E A | ndi 34.60/35 |
= E Prob 04829 | 3
=] = po 0.00257 + 0.00043 | -
~ 107 p1 6.453 + 0660 | =
Eg = 2 610140071 | 3
31 B p3 01353 £ 00257 |
THRL
W TE —* pseudo daia 3
B TN o pesudodats T
TE E
o e,
10°
=]
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J. Olsen and L. Malgeri - PC Induction - 10/07/2014

Events / bin width

(Data-Fit)/o

Variable mass binning that corresponds to the estimated dijet mass resolution

fs = 13 TeV

103 CMS

10°

10

de Jets

¥s =13 TeV
m|<25 Lé <13

TYf[TT1IY1

YT"

First Data!

YllT']’rll]ll

wﬂi\f

| llllllll 1 L1

fit to data

500

1000

daclocdedode ot lllllll ERETT BRI SRR

% 1
1200 1400

7800

200 00

800

Dijet Mass (GeV)

49



’W

First 13 TeV Paper: dN/dn

FSQ-15-001
In CWR since yesterday
Approval at the WGM next Wednesday

CMS 8 CMS
- | | pp Vs = 13 TeV inelastic E + ISR | pp inelastic ]
7 C ] 7 u v UA5 =
. - X PHOBOS
_________________ . - - ALICE :
6 F ._"'l.. ..l.'.,f_ = 6 e CMS E
LT Pogges. -7 T n ' e
S °F 1 2°F o
Z B ] —.: C 0‘
'U'E 4 — —: E: 4 :_ "d)‘ -
Z " . Z C .
=3k 77 °%¢ v ;
2 E_ _E 2F it --¥ =
n . L 4 N
1 B - data E 1 E J
: T Eroiad SUETPEMT : arabolic it in In(s)
ot ooy v BROSLHC, 0 o B N il B
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Early Physics Timeline

Scrubbing for 50 ns
operation

Apr May June
Wk 14 15 16 17 18 19 20 21 22 23 24 25 26
Mo 2 0 19 ) o 4 1 Whit 1 1 2|
Tu § g v
We Ciniecter s ) Recommissioning with beam | E Ts1 I
Th E g Asce 3’
Fr E = y 1st May
5t
Sa =
k.
Su
Scrubbing for 25 ns
We are here operation
July | Aug Sep
30 31 32
| z
mMD1 |
Intensity ramp-up I Intensity ramp-up
with 50 ns beam I with 25 ns beam
End physics
106:00]
Dec

Oct Nov

47

50

51

"

lons
setup

stop

IONS I

Technical

Xmas

Phys. Coord. Report - CMS Week - 04/05/2015

June 1: LHCf + VdM

Very low luminosity

POG performance studies begin
(mostly LUM, TRK, MUO)

First luminosity measurements
dN/dn (FSQ-15-001)

Task force in CMS Centre

July 1: 50ns run (~1 fb)

Luminosity up to 0.5 x 1034 Hz/cm?2
POG studies (JME, EGM, TAU, BTV)
Physics analyses:

dijet resonance search (EXO-15-001)
ttbar cross section (TOP-15-003)
single top (TOP-15-004)

W/Z inclusive cross section

inclusive b and quarkonia

Aug-Oct: 25ns run (<~10 fb™)

L]

Luminosity up to 1.4 x 1034 Hz/cm?
POG studies at 25ns, OOTPU
Physics Analyses:

More SM: SMP, TOP, BPH, FSQ
More EXO searches

First SUSY searches

First B2G searches

First look at Higgs 38



B concusions -

* This Is just a really limited overview of the activities in the
Physics Coordination areas

* Hopefully you can find here at least a hook from where you
can find your way through the maze.

* Please feel free to contact anybody you have seen named in
these slides for any doubt or question you might have!

* And remember, the best source of info are:
—hyper news
—twiki pages (especially the WorkBook)
—tutorials and CMSDAS schools

J. Olsen and L. Malgeri - PC Induction - 10/07/2014 52



J. Olsen and L. Malgeri - PC Induction - 10/07/2014

BACKUP

53



Physics Coordination

Structure

CrossPOG forum: a new addition since Jan 2014

Forum to discuss issues common to all POGs and develop in a consistent way the
future Global Event Description tools.
It oversees all Particle Flow developments (basis of our high-level reconstruction)

. ) clusters and tracks Particles
Particle Flow in a nutshell: - :
Clusters ;i s e

combine information from all

subdetectors to define particles.

Deal with particles, not hits.
N — e

CMS preliminary, L=1.6fb" |s=8TeV

| CMS Preliminary |
0.45F

0.4 ;_ TS RPN SORPRIT SO e Comrected Calowdets
0.35 ; ............... ..

0.3
0.25F
0.2F

—&— Particle-Flow Jets

0<hlx15

PF energy fraction

0.15F

Jet-Energy Resolution

0.1F s E\D\E‘\s__
0,05 b :

30 100 200 1000
p, (GeV) 10°
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107

From the PDG:

http://pdg.lbl.gov/2013/reviews/rpp2013-rev-higgs-boson.pdf

10
o

[&] 2
I

Summer 2011

CMS Prel. C2
ATLAS Prel. A4
I 4 I

Is=7TeV
JLdt= 110"

Spring 2012

CMS Prel. C3
ATLAS PRD A5
| ) |
} . }

Is=7TeV
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JLat= 10"

Summer 2011: drops in the bucket

Dec, 2011.: tantalizing hint, the trail begins

Summer 2012: discovery! 50 @ CMS & ATLAS
Dec, 2012: confirmation! Measurement era begins

...and we did not find a SM-like Higgs boson anywhere else:

CMS preliminary, | L=5.0fb" at Vs=7 TeV, [ L=19.6b" at Vs=8 TeV

A5

Ty ﬂlﬂlqlﬂquﬂlqlﬂlqlﬂlq

p

)
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December 2012
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http://pdg.lbl.gov/2013/reviews/rpp2013-rev-higgs-boson.pdf

Physics Coordination
e | Structure 4
CrossPOG forum: a new addition since Jan 2014

Forum to discuss issues common to all POGs and develop in a consistent way the
future Global Event Description tools.
It oversees all Particle Flow developments (basis of our high-level reconstruction)

» Coordinate the improvements to the Particle Flow algorithms for the high-luminosity pile-up
conditions expected in 2015.

» Guide the studies and the developments needed for the new Particle Flow reconstruction to take
full advantage of the Phase | detector (Pixel, segmented HCAL).

» Develop and demonstrate GED performance for Phase | and Phase Il detector concepts, as well
as possibly propose new PFlow oriented detector geometries. The development may be similar to
the original development of Particle Flow and involvement of the existing experts will be essential,
both technically and in training new experts.

+ Overview the recommendations of object ID to be used in the analysis and works together with
PAGs to coordinate the choice of their working points. In particular avoid duplicated work in
different POGs and PAGs and ensure a complete coverage of physics analyses needs.
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Physics Coordination

Structure
All info seen so far (and more) can be obtained from POG and PAG
twikis:

N ! L di
OO ion  CMS e o
Solenoid .~

experiment at 2~ \ Search Q ‘

CERN's LHC & ! ' PUBLIC WEBSITE J COLLABORATION WEBSITEW
Collaboration Coordination Tasks Detectors Upgrades Physics - Documents Tools Help

Meetings

CERN » CMS Experiment» CMS Collaboration » Tools RCoordination Analysis Groups Physics Objects|

Physics Home page Beyond 2 Generations  B-Tagging
~ View | Revisions Physics Results B Physics Tracking
' o ) LHC Physics Centre Exotica e/gamma
. . Procedures & Guidelines  Forward Physics Jets/MisseT
Welcome to the CMS Collaboration (Internal) Website E Analysis Tools Hoavy lons Lihioeity
. Generators Higgs Muons
Statistics Committee Standard Model Tau-ID

Upcoming meetings

Fri, 11 Jul 15:00 80th USCMS Phase 1
Upgrade Technical Board
Fri, 11 Jul 15:00 Track Trigger Integration

Physics Perf. and Dataset SUSY

B At Work

Group Calendar
Hypernews

CADI - Analysis DB
CINCO - Conferences

Working Group

Fri, 11 Jul 15:00 Trigger Meeting

Fri, 11 Jul 15:30 STEAM meeting

Fri, 11 Jul 15:50 SMP-VV: Multibosons (PIN

rgrated Luminosity (b ')
&
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Q Physics Coordination —
Structure

CrossPOG forum: a new addition since Jan 2014

Current activities focussing on PU mitigation (both in time and out of
time—-crucial for 25ns running!)

Adding time information to hits to PU per Particle Identification

distinguish out of time contribution (PUPPI) to improve in time PU
_ all . mitigation

2 W”"'h'lu'tin'la i - —
“007F VWAQ  timecu . 5 08 e man -
ooe M 3D:Default 8 LA™ Weighted (PUPPI) 1
' [ 1, 3D:3anb. : All Particles ]
0.05 i 30: r 02l All Neutrals+ Charged ]
0.04 it from PV |
0.03 : |
0.02 01 .
0.01 ]
00QEF S+ o L vyt '

%0 700 50 200 o — s
W boson mass (GeV) A Z Et (GeV)

Meets (bi)-weekly on Tue: hn-cms-eflow@cern.ch
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GTOUPS . o . .
Common results n: https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults

Physics Coordination

Gs= Physics AnﬁggHCture
Groups

LQ1(e]) x2 stopped gluino (cloud)
LQ1(e)+LQT{V)) stopped stop (cloud) o

LQ2() x2 HSCP gluino (cloud) Long-Lived
LQ2(j+LQ2(v) HSCP stop (cloud) :

LQ3{vb) x2 q=2/38 HSCP Particles

LQ3(tb) x2 g=3e HSCP

LQ3(tt) x2 neutralino, ctau=25cm, ECAL time

LQ3(vt) x2

0 1 2 3 4 J+MET, SI DM=100 GeV, A

J+MET, SD DM=100 GeV, A
y+MET, SI DM=100 GeV, A
y+MET, SD DM=100 GeV, A
1, SI DM=100 GeV, A

RS1(yy), k=0.1
RS(ee,uu), k=0.1
RS, k=0.1
RS1(WW—4]), k=0.1

0 1 2
CMS Prelimin(]ry -1, SD DM=100 GeV, A

SSM Z'(tT) —

SSMZ() | ADD (). nED=4, MS

SS5M Z'(ob) ) ADD (ee, ), NED=4, MS

SSM Z'(ee)+Z () : ADD (+MET), nED=4, MD
SSM W' ) ADD (y+MET), nED=4, MD

SSM W'(Iv) i, QBH, nED=4, MD=4 TeV

SSM W' (WZ—1vll) ﬁ i T NR BH, nED=4, MD=4 TeV

Jet Extinction Scale

SSMWWZ=4) |
Wz=4) string Scale (j}

Excited

Fermions dijets, A+ LL/RR
dijets, A- LL/RR
dimuens, A+ LLIM
dimuons, A- LLIM
dielectrons, A+ LLIM
dimuons, A- LLIM

coloron(j) x2 - single e, A HnGM

oo\urun(Aﬂﬂ x2 MUHIJGJ( single p, A HNGM

gluino(3)) x2 inclusive jets, A+

gluino(jb) x2 | Resonances inclusive jets, A-
0 1 2

CMS Exotica Physics Group Summary — ICHEP. 2014
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Physics Coordination

Gs= Physics Anﬁ%gcwre
Grouns

CMS Preliminary
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CMS Exotica Physics Group Summary — ICHEP. 2014
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Physics Coordination

PAGs= Physics Anm Cture
Groups

CMS Preliminary

CMS Searches for New Physics Beyond Two Generations (B2G)
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Physics Coordination

PAGs= Physics An%HCture
Grouns

CMS Searches for New Physics Beyond Two Generations (B2G)
CMS Preliminary
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Physics Coordination
Jcture

Gs= Physics An
CMS Preliminary GrOUDS
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E What next after approval? Pub

from Gautler Hamel de

Milestones of a physics publication In CMS

https://twiki.cern.ch/twiki/bin/view/CMS/ArcCollaborationWideReview

* The PubComm chair and the Physics Coordinator appoint the Analysis Review
Committee (ARC: 4 members)
* The work of the
Editorial Board starts
when the analysis is
approved
» A language editor (LE)
IS appointed
* The draft paper is
circulated in the
Collaboration (CWR) =
» All comments are

f T Y Il MY

included for the ’____—_-::_'57 — em
Final Reading (FR) _ i e i

* The paper is submitted St IR - ki e iy i G ...,......yy-‘
to the journal AmEER

« The paper is published O s

>
4 months .
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@ What next after approval? Puhblic

]

CMS publications so far

Number of CMS . ..
= submitted papers

All CMS papers are published Open Access in:
JHEP, PLB, EPJC, JINST, PRL, PRD, PRC,
Nature Physics and Science

= . (red=SCOAP3, blue=APS, green=other)
| & &
" : JHEP  PLB PRL EPIC  PRD PRC NatPh SUB  PUB
g —_—— EWK 6 5 2 1 3 0 0 17 17
TELITEEITEI21018181 aco 11 3 5 3 3 0 0 25 25
FWD 5 1 0 2 1 0 0 9 9
_ SMP 8 5 3 5 3 0 0 24 13
Submitted by CMS: FSQ 3 0 0 3 1 0 0 7 5
s A =f BPH 5 b B F.i 2 0 0 25 24
323 papers (chI|S|on data) el - " - - - - - e ma
» 1 paper (cosmic ray data) HIG 10 10 4 4 2 0 1 31 27
10 detector papers sus 15 7 7 5 8 0 £ a2 3
EXD 21 28 15 | B 0 0 73 67
1 tau perform_ance paper —— - - . . . 4 5 . .
« 1 paper in Science HIN 6 7 7 4 0 3 0 28 25
e 23 CRAFT papers 108 81 57 is 34 3 1 323 286
B ———— Grand total = 359 CMS papers submitted
66
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> a Where to find information on a—

We have a single database that stores all
Info.
CADI (CMS Analysis Database Interface).

What you can do with CADI (just a short list):

 define a new analysis (for the conveners)

« change its status (defined, pre-approval, approved, published, etc.)
» ask for dedicated HN

* define tentative targets (dates, conference)

e link documents

 define ARCs (for PC and Pub.Comm)

« dig out history of analyses and ARCs

 upload additional material (still under work)

 contact authors and other interested people in a single analyses

In short: it is your single stop to get info on what is going on
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E Few practical hooks for the “fir:

How to organize your analysis?

Slides from Tae Jeong

* Producing and using PAT objects

- All up-to-date features collected from all POGs

- Get latest algorithms always from the same interface: the PAT objects
» Can use centralized PAT production — miniAOD (this is new!!)

MINIAOD: OVERALL IDEA

SingleMu-Run2012D-15Apr2014 2012D
 Typical Run 1 analysis workflow DoubleElectron-Run2012D-15Apr2014 2012D
B2G PATuple ~ Analysis1 tuple DYJetsToLL_M-50_13TeV-madgraph-pythia8 20 (25ns)
__CERN CMGTuple _ Analysis?.tuple DYJetsToLL_M-50_13TeV-madgraph-pythia8 20-50 (50ns)
\EILEDMNTupie - Anelyses e TT_Tune4C_13TeV-pythia8-tauola 20 (25ns)
MIT NTuple Analysis3 tuple 2 e
Smonth QD 1200 GRS TT_Tune4C_13TeV-pythia8-tauola S14* (50ns)
general purpose ntuples very analysis-specific VBF_HToZZTo4L_M-125_13TeV-powheg-pythia6 S14* (50ns)
30-100(0/ew 1ot O00OTE— usullyflottrees~TTB | o) HTOWWTo2LAndTauNu_M-125_13TeV_pythia6 20 (25ns)
. .. ar 0 02LAndTauNu_M- € ia ns
« With a MiniAOD B - e L
Analysis1 tuple RSGluonToTT_M-4000_Tune4C_13TeV-pythia8 20 (25ns)
MiniAOD > Analysis2 tuple - RSGluonToTT_M-4000_Tune4C_13TeV-pythia8 S14* (50ns)
when new high level calibrations W needed? - Analysis5 tuple ) u (*) CSA14 50ns scenario: 50% flat 20-50 PU plus 50% fixed 40 PU
or recipes become available

28.05.14 A. Rizzi (Pisa), G. Petrucciani (CERN) 3
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h* Few practical hooks for the “first ste

The CMS Statistics Committee Rapid Response Shifts

SC members take 3-week shifts to be “on
call”’, answering statistics questions (sent
through “Statistics discussions” Hypernews or
the cms-statistics-committee@cern.ch mailing
list) or directing collaborators to relevant

resources Bogin date | End date Member In charge | At CERN ?
Jul 26" 2014 Aug 17" 2014 Sudeshing Banare

The shifter guarantees a quick initial
response and interfaces the committee in the GRSy P e e
solution of the problem ,“M..,mm,. Sin 15%2014  Lows Lyons No
May 5™ 2014 May 25" 2014 Be
 The SC reviews every CMS paper draft to check the exposition of the statlstlcal
treatment of the data and the reporting of results.
 The SC also created a questionnaire that analysts need to fill before approving a
physics result. This aims at steering analyzers away from fautly techniques or ad-
hockery which would otherwise result in large losses of time during later analysis review
stages.
« The CMS Statistics Committee meets via vidyo every 2 weeks to discuss questions by

Jul 72014 Ju27M2014 Johin Conway

collaborators , papers, questionnaires, and to form recommendations on statistics issue.

Meetings are open to all.
J. Olsen and L. Malgeri - PC Induction - 10/07/2014
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Physics Coordination —
Structure |

All info seen so far (and more) can be obtained from POG and PAG
twikis: TOP example

CMS Top Quark Physics Group

Group conveners: Andreas Meyer (DESY), Martijn Mulders (CERN)
Previous conveners: Roberto Tenchini (Pisa), Roberto Chierici (Lyon), Frank-Peter Schilling (Karlsruhe), Tim
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Physics Coordination —
Structure |

All info seen so far (and more) can be obtained from POG and PAG
twikis: TOP example

CMS Top Quark Physics Group

Group conveners: Andreas Meyer (DESY), Martijn Mulders (CERN)
Previous conveners: Roberto Tenchini (Pisa), Roberto Chierici (Lyon), Frank-Peter Schilling (Karlsruhe), Tim

J. Olsen and L. Malgeri - PC Induction - 10/07/2014 n



Structure

Physics Coordination

All info seen so far (and more) can be obtained from POG and PAG

twikis: TOP example
Subgroups

Cross sections Akram Khan, Mara Senghi Soares

Conveners Twiki page

Hypernews

] pCrossSections Cross section HN

indico

CMS To

top-mass HN

indico

top-properties HN

indico

Mass Sebastian Naumann-Emme, Pedro Silva g TopMass
CMS Phvsi Properties Jacob, Linacre, Efe Yazgan opProperties
SICS
.......................... y Single top Rebeca Gonzalez Suarez, Orso lorio

Group convel
Previous conve
Christiansen ((

Contact persons

Task / Liaison contact persons

Software and Volker Adler
Documentation
L PU inC RE Datasets / T2 space  Annik Olbrechts, Lukasz Kreczko, Thorsten Chwalek
............................. managers
+ Interna”‘ Trigger, TSG, SDs, Javier Fernandez, Stephanie Beauceron
Skims
GEN group, MC Jan Kieseler, Markus Seidel, Benedikt Maier, Javier
production Fernandez, James Keaveney
DQMm, PVT Abideh Jafari, Enrique Palencia
L Useful |_" JME Henning Kirschenmann, Nathan Mirman
......................... S Kelly Beernaert, Nik Berry
+ Some his : :
""""""""""""""" MUO Carlo Battilana, Carmen Diez Pardos
TAU Federico Nguyen
BTV James Keaveney, Luca Scodellaro (interim)
Fast Sim Andrea Giammanco

Conference Support Andrea Giammanco, Efe Yazgan

J. Olsen and L. Malgeri - PC Induction - 10/07/2014
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additional infollinks

ikiTopRévaentSeI , SWGuideTQAF

¥TopSamplesT2Locations

I_ OP Trigger Analysis - TopTriggerPlanning -

OP DQM main Twiki

ETOP JetMET Analysis

gTOP MUO Analysis - TOP-MUO Coordination

ETOP TAU Analysis

OP BTV Analysis

Twikis, meetings,

HN

irlsrune), Tim
(DESY)

RUditional

Info

72



The story of a physics analysis in

CMS

A more formal timeline from main PC twiki page:
Procedure and Guidelines: https:/twiki.cern.ch/twiki/bin/viewauth/CMS/Drupal-

CMSRules

Stage/event

Responsibility

Actions

Comments

Early stages of an analysis

PAG conveners

Analysis record Is created on CADI web page (i).

Authors +
WG conveners

Analysis is discussed regularly in the working group

Authors +
POG conveners

If analysis uses non-standard tools, these must be
reviewed & approved Dy the relevant POG

The procedure to be followed for formal pre-
approval in a POG is identical to that for formal pre-
approval in a PAG

Prior to scheduling
pre-approval

PAG conveners

Target dates for pre-approval updated in CADI

PAG conveners

Request formation of ARC

Preferably at least 2 weeks before pre-approval
meeting

WG conveners

Read preliminary version of PAS B supporting AN-NOTE
approximately 1 week prior to preapproval
announcement. Thus decide if pre-approval can go
ahead.

Announcement of
pre-approval meeting

Authors

PAS (Iv) & supporting AN-NOTE(S) submitted & frozen In
CADI until pre-approval

Authors can continue to edit latex In response to
comments, but not submit new drafts to CADI.

PAG conveners

Announce pre-approval meeting on Hypernews(ii)

May happen only hours after PAS put into CADI.

T

AT LEAST ONE WEEK

x

Conveners, ARC and general members of CMS to
read documents .

Pre- roval meeti

WG/PAG Conveners

Decide if analysis Is (conditionally) pre-approved.

ARC should ideally attend (as observers).

After
pre-approval meeting

Authors

Past new version of PAS (iv) & AN-NOTE(s) to CADI,
taking into account comments made during pre-
approval. Document all questions/answers on twiki.

PAG conveners

If analysis was pre-approved (or conditionally pre-
approved & conditions have been met by revised
documentation), set flag in CADI and announce on
Hypernews (il)

CADI status flag # Pre-App

Helps minimize time between pre-approval and

J. Olsen

Authors Discuss analysis schedule with ARC chairperson approval

ARC Review of analysis (Usually takes at least 2
N WEEKS weeks). If major changes to the analysis are
needed, the ARC may recommend that it be sent
back to PAG for re-preapproval.
Post new version of PAS (iv) & AN-NOT’E{S} to CADI,
Authors taking inte account comments made by ARC. Document
Prior to scheduling approval all questions/answers on twiki,
ARC Decide whether analysis is ready for approval meeting, CADI status flag ¢ ARC-GreenLight

announce this on Hypernews (iii) & set flag in CADI.
Vil (i) gl
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The story of a physics analysis in

CMS

A more formal timeline from main PC twiki page:
Procedure and Guidelines: https:/twiki.cern.ch/twiki/bin/viewauth/CMS/Drupal-

JMSRules

— Stage/event

Responsibility

Actions

Comments

Announcement of
Approval meeting

Authors

All documentation is frozen in CADI until the approval
meeting. Any plots to be made public (especially those
not in PAS) should be posted to twiki.

Authors can continue to edit latex in response to
comments, but not submit new drafts to CADI.

Phys. Coor.

Announces approval meeting is on Hypernews (i)

Language Editor

In exceptional circumstances only, Language Editor
improves English in PAS or draft PAPER (iv). This only
happens if the PAS is very badly written or if the
PAS/PAPER is very important. (e.g. Discovery).

Can work on latex whilst PAS (iv) is frozen,
uploading new draft to CADI only after approval
meeting.

x

AT LEAST ONE WEEK

x

Members of CMS read the documentation.

Approval meeting

ARC

Makes statements about the analysis

Changes made to the analysis, after documentation

was frozen, must be highlighted. Major changes
require a return to pre-approval.

PAG conveners/P.C.

Decide if the analysis is (conditionally) approved &
announce it on Hypernews(ii)

After
approval meeting

Post new version of PAS (iv) & AN-NOE(S) to CADI,

Authors taking into account comments made during approval.
Document all questions/answers on twiki.
ARC Check that authors have implemented all comments and

announce this in Hypernews (iil)

PAG conveners

If analysis was approved (or conditicnally approved &
conditions have been met by revised documentation),
set flag in CADI.

CADI status flag ¢ Phys-App

ARC

Check guality of plots on twiki that authors wish to
publish. If good enough for publication, set CADI flag.

CADI status flag ¢ PAS-readyForPub

PAG conveners

Make plots on twiki public (v).

Physics Coord.

Make PAS public (v).

CADI status flag ¢ PAS-readyForPub

Phys. Coor. may decide not to make the PAS itself
public If the intention is to publish almost
immediately In a journal.

. Olsen and L. Malgeri - PC Induction - 10/07/2014
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The story of a physics analysis in

CMS

Additional steps for a publication in a journal

Starting Point

Analysis assumed to have already been formally "approved” B documented in PAS + AN-NOTE(s)

Prior to Collaboration Wide
Review

Authors Write PAPER, if not already done. This may be very similar to the FAS.
Onece decent draft paper exists, ask Pub. Comm. Board A e m Lo -
ARC chair ko assign a Language Editor to the PAPER. CADL Status flag & Pub-Dratt
Language . i
Editor Improve English in paper.
Check that comments made during approval meeting
ARC hawve been implemented & language editor has finished. CADI status flag # ReadyForCWR

Then indicate that it is ready for CWR in hypernews (i)
and by chanaing CADT flag

Pub. Comm.

Copy PAPER from CADI (i) to CDS web page {iii). .

CADI status flag # CWR

indicate that it is ready for FR in hypemews (i) and by
changing CADI flag.

Chair
Announcement of Pub. Comm. . L . .
Collaboration Wide Review Chair Acsign r4 instinmas th reviaw It.
ALt Cn_rnm. Ask Stat. Comm. to review it.
Chair
ALt Cn_mm. Announce start of CWR (iv).

Chair

Members of CMS submit physics/clarity comments
2 WEEKS I on FAPER via CDS web page. Authors reply to
them & update PAPER in CADIL.
- —— - —
After Collaboration Wide Post new version o rf'.ﬁ. ER to CADI, taking into account
i Authors comments made during pre-approval. Document all
Review . . i
guesticns/answers on bwiki.
Language Arbitrate om English comments made during CWR &

Editor Improve English in paper. check that authors do not introduce any new English

BITOrs.
Check that comments made during CWR have been
ARC implemented & language editor has finished. Then CADI status flag # ReadyFo

Before Final Reading

Pub. Comm.
Chair

Arrange Final Reading

x

AFEW D

AYS AT LEAST I

Pub. Comm. members submit physics/clarity
comments on PAPER via hypernews {i). Authors
reply to them on twiki & update PAPER in CADL

Final Reading

Pub. Comm.

Discuss paper, in particular any unresoclved comments
from Pub. Comm. Members.

ARC Chair & Analysis Contact Person [author) to
attend. Both to note any action items from the
meeting.

After Final Reading

Post new version of PAPER to CADI, taking into account

Authors enrnrents made during the FR. Should only take a few days ...
Language . S Check that no mew English errors added in these
Improve English in paper.
Editor F s pap final steps.
Check that all comments have been implemented B
ARC Language Editor has finished. Then announce in

Hypernews (il.

Pub. Comm
Chair

Submit to jowrnal.
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ch 1 Gettmg started: a few “first steps”

Slides from David

?o Slmpllfy the analysis tasks (and also to make them uniform
we are moving towards using Analysis certified CMSSW

Releases.
Concept:

Releases created specifically for analysis code integration such as:

« PAT developments (e.g., new version of miniAOD)

* POG object ID recipes (goal to stay up to date with Twiki page recipes)

» Broadly use ntuple making codes

» Other developments that naturally lag behind release cycle that focuses on
simulation and reconstruction timelines.

Planned implementation:

* Analysis releases would start once CMSSW release has stabilized and is in use
for reconstruction

» Clear deadlines: approximately monthly, adjusted to match “object reviews” or
other deadlines as needed

Implementation starting with the release cycle tor CSA14 (Computing, Sottware and
Analysis challenge starting now) — watch the release announcements forum for more
news:

hn_rme_ral AnnniinraMrarn ~h

L ———————————— —— 7
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What next after approval? Confet

Slides from Arnd

Everything that has to do with conferences in CMS is managed by
the CMS Conference Committee (CCC)

CCC MEMBERS:

Arnd Meyer (AACHEN-3A) (chair)
Nicolo Cartiglia (TORINO)

Monika Grothe (WISCONSIN)
Vivian O'Dell (FERMILAB)

Borislav Pavlov (SOFIA-UNIV)
Gavin Davies (LONDON-IC)

Kajari Mazumdar (TIFR-EHEP)
Sergey Petrushanko (MOSCOW-MSU)
Sung Won Lee (TEXAS-TECH)
Vincenzo Chiochia (ZURICH-UNIV)
Ulrich Goerlach (STRASBOURG)
Jorge Rodriguez (FLORIDA-FIU)

| —

All available talks are advertised on the “Conference

announcements” hypernews

(hn-cms-confAnnounce@cern.ch)

— Everybody interested in conference talks should read
/ subscribe to this

(Only) urgent requests are in addition communicated at
the weekly general meeting

General questions / requests: cms-conf@cern.ch, but
also no problem with approaching us individually

We strive for a transparent and fair distribution of all
talks — you can help us in achieving this goal

—Tell us what you like / don't like

—Nominate for talks! Your colleagues, any deserving
CMS member, yourself

J. Olsen and L. Malgeri - PC Induction - 10/07/2014
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gateway to conference presentations is CINCO

Slides from Arnd

(CMS INformation on COnferences):

https://cms-mqt-conferences.web.cern.ch/cms-magt-

conferences/conferences/conf listing.aspx

https://cms-magt-conferences. web cern ch/cms-mat-

conferences/conferences/pre

Ao Ems\INformation on COnferences (CINCO)
S| All Conferences

Presentations Speakers

Conf. Start
Conf. Start
21-Jun-15
21-Mar-15
14-Mar-15

2-Feb-15

Conferences in | the next 12 months : (86)

Date Type Category Status

Moriond/QCD, La Thuile, IT: 50th Rencontres de Moriond on "QCD and High Energy Interactions”

Moriond/EW, La Thuile, IT: 50th Rencontres de Moriond on "EW Interactions and Unified Theories"

ICPAQGP-2015, Kolkata, IN: The 7th International Conference on Physics and Astrophysics of
uark Gluon Plasma

Any CMS member has a “profile” in CINCO:
https://cms-mgt-conferences.web.cern.ch/cms-mat-conferences/user info.aspx

—Please add information (— biography, contributions, ...), and keep it up to date

Your conference of interest may not (yet) be in CINCO
—Enter it yourself, and/or send an email to cms-conf@cern.ch

Don't always wait for “looking for speakers...” announcements
— Consider submitting an abstract in CINCO, tailored to your own interests
—For some conferences (DIS, Lake Louise, ...), if nobody thought of the topic you might
want to talk about, there will be no abstract, and thus no talk, and a missed

opportunity...
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&vs. \What next after approval? Conferer

- Slides from Arnd

. 'l

o o
‘- LI

Few things to keep in mind:

» To be selected for a presentation, speaker candidates need to be “nominated”
in CINCO
« Nomination is by anyone for anyone

 Self-nomination is perfectly fine (and common), additional nomination
(convener, supervisor, etc.) particularly useful for younger colleagues
« Can be deciding factor for otherwise equally deserving candidates

* It does not hurt to have many nominations

« Selection among nominated candidates based on
 History of (analysis) talks and their importance (e.g. schools/national
meetings do not count)
« Contributions (on analysis, detector, data taking, etc.)
 Other information in profile (non-tenured, student, job needs,author, ...)
« Nominations and recommendations
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Searches in Run2: —
SuUSy i

Theorists have suggested what is the “minimal” effort approach assuming
what we observe is the “Higgs”, SuSy is there and it is the solution to the
Hierarchy problem:

*the mass of the Higgs gets quadratically divergent loop corrections: e
H_.
t l
sm2y = om%" + om%"7 1+ om2,°H »
*we need a “natural” cancelling term with negative contribution: ‘"‘“\éu‘s‘yi;;;;r;ner

arXiv:1110.6926, J. Ruderman et al.

iy =2 (o, ) () Clplon el SUSY

- 82 :
3oo j
*but in turns, a light stop requires a not too &
heavy gluino (two loop corrections): T T
“fW “)R L
2 o A |
2 ) _ _ = 2 (s 2 2 ' 4
OMi,lgtuino = —23Y: ('ﬁ) [Ms["log (TeV) - N
* + additional constraints on Higgsinos..... Unavord 1 Yoo (*im~)L
Nima Harkani- P?ame é’avasFestj
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Searches in Run2: _
SusSy

Standard SuSy searches are based on characteristic signatures: large
missing energy (stable LSP), b-tag and multiple leptons, multl-Jet (...)

appearing from decay cascades. ’

Broad/generic searches in CMS have
not given positive results so far.

Dedicated search for stop and sbottom after the “Higgs” discover (in gluino decays
and direct production) are based on low mass differences and low mass LSP:

°low missing energy gluino dwect

*soft leptons

*boosted top (jet substructure)
°long-lived particles, stopping tracks
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E Beyond natural SuSy (and
| SM) |

While a “natural” solution to the hierarchy problem looks elegant and
appealing, there is absolutely no other fundamental reason to believe it is
the only possible solution (if a solution is really needed).

* Nature might be extremely fine tuned (actually many think there is no
absolute scale to define a fine tuning...)

* There is no need to be R parity conserving. We would miss a good
candidate for dark matter but nobody ordered that SuSy solves both the
hierarchy and the dark matter problems.

&é 4 X =D

* More exotic BSM models (extra L, e
dimensions, new gauge forces v \
(Z',\W’), Hidden sectors, unparticles) =\>‘ gty our 4D universe
might completely change the picture i Y,

2
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5 Exotica searches in —
CMS |

CMS has a very large program in EXOTICA searches (this
Includes B2G analyses).

In general these use the most demanding “object” id/reco, particularly
important for Run2:

*TeV range muons and electrons for W’, Z’ searches
*abnormal timing/tracking (long-lived particles, displaced vertices)
*highly boosted jets (monojet, etc.)

. _ 1
~1200CMS Preliminary, i3 =8 Tev, 196157

& | T T T T ]
S B2G-12-005]
- EEE N EES § S O S O S § S S S O S F S . [)] 1000 — —
I R o~ I (OD C 4
_>/ -~ +boost —l\-x/ +boost _..x/ | e 7
| N> ) ~_ . ~o_ 5 600 * Data -
n xy] T ~U - Lﬁ C .ti ]
L. | 400~ Ew+Jets _
_____________________ : \:|N°n.w MJ —
o [ Z+jets h

200 - [ Single Top

of

0 100 200 300 400 500 600

. _ Reconstructed Top Quark Mass (GeV/c) 83
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Other searches in CMS: Standar

We should not forget that Standard Model precision physics IS a discovery
tool:

* history has shown us that indirect searches via SM tests are a powerful way to get hints on
new physics

* with the discovery of the Higgs (assuming it is the SM Higgs) we have closed the
parameter space of the SM and precision measurements become even more powerful

* in addition, the represent an intrinsic “calibration/validation” tool for all our analyses.

T | T T T T | T T T T | T T T | T T T F | T T T T

g L | . tlss% and 95% CL fit contours mjin Tevatrog,a«ferage £8 4
I_;' o.as :_ w/o M, and m, me-asurements . _i > We (LHC/CMS) are already
= . _ 68% and 95% CL fit contours ; N . .
- w/o M,,, m and M, measurements ' _ dOIng pretty We” N Mtop
80.4 : M,, world average + 1o : R MW mlght be the next (blg)
- = challenge. Tevatron did great
80.35 — —
- 5 and much better than
80.3 — - expected.
S 1 '’ Need to keep an eye on it and
8025 - O a8 ] |
CAT o S itterl - prepare for Run2!
oA AT e B T
140 150 160 170 180 190 200
m, [GeV]
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‘Some suggestions for Run2

Going backward along the line of big cross section multipliers

Z'— x13 (M= 3 TeV)
we will be in an unexplored region with 1-2 fb-1!

Minimum bias
p44

WH

H (ggF)
H (VBF)
L

> 10° g . I2|0.6fb'1 (8 TeV) 2 %0 (18- 270
§ 10° —— DATA cMS o T
% 10° O yvz—u'w
a D 22 Needs:

10 * high energy lepton id and reco

" * boosted topologies (for other channels)

102

10° o 19.7 fo' (8 TeV, ee) + 20.6 fb™ (8TeV, uw)

-4 1 | I 1 N o} - T I T T T I T T T T I T T T T | T T T T | T T T T =

107770 100 200 300 400 1000 2000 “ Fems . ]

m(utu’) [GeV] ceMse NN median expected

> 10° n . i [ 68% expected ]
S 1¢° CmS 95% expected

= \ —e— DATA 105 & P =

E 10 O v/z—e'e — Iy 3

@ 10° [ £, tw, Ww, WZ, ZZ, tc — -

SSM -

|:| jets (data)

10° - —— 95% CL limit

10 10° 3

1 - ]
10 C ]
102 i l
10° 07 =
e e — - N — Coo b b L e SN I

70 100 200 300 400 10?15’(9&) [th\)lt])o 500 1000 1500 2000 2500 3000 3500
M(Il) [GeV] 85
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@Some suggestions for Run2

Going backward along the line of big cross section multipliers

Minimum bias

gluino pair— x46 (M = 1.5 TeV) E
we will be in an unexplored region with 0.5 fbt | '

stop pair 8
gluino pair (1.5 TeV)

gluino pair (2.5 TeV)
Z'SSM (3 TeV)

Need to understand (very early in the run): &5

* missing Et, lepton efficiencies
* btag, ttbar background
-~ H -~ =~ ""'0 ~ o~ . ~ - ~0
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ESome suggestions for Run2

Going backward along the line of big cross section multipliers

Cross section ratios: 14 (13) TeV / 8 TeV

. T
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Some suggestions for Run2

Going backward along the line of big cross section multipliers
ttH — x4

ttH can probably pass the “observation” threshold

stop pair (0.7 TeV)
stop pair (0.9 TeV)
gluino pair (1.5 TeV)
gluino pair (2.5 TeV)
Z'SSM (3 Tev)

Minimum bias

QBH (6 TeV)

WH
H (ggf)
(VBF)

Q' (4Tev)

already with ~10fb-1 @13TeV
The other Higgs process will get a boost around 2x (i.e.
need to wait ~40fb-1 to equal our current knowledge)
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‘Hot spots for physics analyse—

M/Precision Physics High Priority
Analysis

SMP+FSQ+BPH:

*integrated lumi is not an issue here, cross section will be high enough.

* Essential is a low PU run early both for physics analyses (inclusive X-sec, etc.) and for
MC tuning as we have done in 2009/2010. Only a (very) low int. lumi is needed!

*inclusive Xsec (W, Z, VV) accessible with 0.1-1.0fb!

*aQGC limits, VV scattering need > 5 fb1

TOP
«first ttbar X-sec can be obtained with few pb-1.

*important to develop a dynamical trigger strategy: simple paths up to the 1st
fb1, more complex (b-tag, MET, combined, etc.) for later on.

HIG

*“re-discovery” with first 5-10 fb* (but BSM heavy Higgs searches probably
earlier).

*maintaining trigger performance is a must
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EHot spots for physics analyse—

Searches High Priority
Analyses

B2G:
* Crucial for B2G to develop non-isolated lepton trigger and merged hadronic tops
(boosted top)
* priority analyses:
*|+j and dilepton, single lepton
*/Z'->ttbar, W’->tb

EXO:
*Natural high priority analysis:
Z'\W
*di-jet, di-photon
*VVV resonance
*On the trigger side, the long-lived paths should be rethought

Susy:

*exceeding 8 TeV reach after 2-5 fb'! of 13TeV data

*natural SuSy will still be under the spot (Mgluino <1.5 TeV, Mstop<800 GeV) but if
nothing pops up, next frontier is small mass splitting, long-lived, stealth (a
nightmare for trigger)
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" Band Quarkonia Physics

CMS and LHCb (LHC run I)
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‘-L.'.:'ﬁ Precision QCD Measurements
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FSQ and Heavy lon Physics
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