Workshop on LHC / ILC Interplay: Introduction

Georg Weiglein

IPPP Durham

CERN 12/2005

www.ippp.dur.ac.uk/∼georg/lhcilc

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.1

LHC / ILC interplay What will one learn from the LHC, what from the ILC in various physics scenarios?

LHC / ILC synergy: what is the added value of a combined interpretation of the results from both machines? What is the physics gain of concurrent running?

⇒ LHC / ILC Study Group

www.ippp.dur.ac.uk/∼georg/lhcilc

First report has recently been completed: hep-ph/0410364 Meanwhile accepted for publication in Physics Reports

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.2

LHC / ILC interplay What will one learn from the LHC, what from the ILC in various physics scenarios?

LHC / ILC synergy: what is the added value of a combined interpretation of the results from both machines? What is the physics gain of concurrent running?

⇒ LHC / ILC Study Group

www.ippp.dur.ac.uk/∼georg/lhcilc

First report has recently been completed: hep-ph/0410364 Meanwhile accepted for publication in Physics Reports

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.2

LHC / ILC interplay What will one learn from the LHC, what from the ILC in various physics scenarios?

LHC / ILC synergy: what is the added value of a combined interpretation of the results from both machines? What is the physics gain of concurrent running?

⇒ LHC / ILC Study Group

www.ippp.dur.ac.uk/∼georg/lhcilc

First report has recently been completed: hep-ph/0410364 Meanwhile accepted for publication in Physics Reports

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.2

LHC / ILC interplay What will one learn from the LHC, what from the ILC in various physics scenarios?

LHC / ILC synergy: what is the added value of a combined interpretation of the results from both machines? What is the physics gain of concurrent running?

⇒ LHC / ILC Study Group

www.ippp.dur.ac.uk/∼georg/lhcilc

First report has recently been completed: hep-ph/0410364 Meanwhile accepted for publication in Physics Reports

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.2

LHC / ILC interplay What will one learn from the LHC, what from the ILC in various physics scenarios?

LHC / ILC synergy: what is the added value of a combined interpretation of the results from both machines? What is the physics gain of concurrent running?

⇒ LHC / ILC Study Group

www.ippp.dur.ac.uk/∼georg/lhcilc

First report has recently been completed: hep-ph/0410364 Meanwhile accepted for publication in Physics Reports

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.2

LHC / ILC interplay What will one learn from the LHC, what from the ILC in various physics scenarios?

LHC / ILC synergy: what is the added value of a combined interpretation of the results from both machines? What is the physics gain of concurrent running?

⇒ LHC / ILC Study Group

www.ippp.dur.ac.uk/∼georg/lhcilc

First report has recently been completed: hep-ph/0410364 Meanwhile accepted for publication in Physics Reports

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.2

How far are we?

Many possibilities of LHC / ILC synergy have been highlighted ⇒ LHC / ILC interplay is a very rich field ⇒ promising potential for important physics gain Can one “quantify” the expected physics gain from LHC / ILC synergy?

The issue of LHC / ILC synergy has found a lot of attention within and outside our field, of funding agencies, etc.

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.3

How far are we?

Many possibilities of LHC / ILC synergy have been highlighted ⇒ LHC / ILC interplay is a very rich field ⇒ promising potential for important physics gain Can one “quantify” the expected physics gain from LHC / ILC synergy?

The issue of LHC / ILC synergy has found a lot of attention within and outside our field, of funding agencies, etc.

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.3

How far are we?

Many possibilities of LHC / ILC synergy have been highlighted ⇒ LHC / ILC interplay is a very rich field ⇒ promising potential for important physics gain Can one “quantify” the expected physics gain from LHC / ILC synergy?

The issue of LHC / ILC synergy has found a lot of attention within and outside our field, of funding agencies, etc.

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.3

Examples from the U.S.

Presentation from M. Turner (NSF) to HEPAP, Sep. 23, 2004:

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.4

HEPAP subpanel on LHC / ILC complementarities

Official request from NSF (R. Staffin, M. Turner) to HEPAP on March 21, 2005:

form subpanel, provide report by summer 2005

Panel members:

J. Lykken (Co-Chair), J. Siegrist (Co-Chair), J. Bagger, B. Barrish, N. Calder, A. De Roeck, J. Feng, F. Gilman, J. Hewett, J. Huth, J. Jackson, Y.-K. Kim, R. Kolb, K. Matchev, H. Murayama, R. Weiss

Report to the Elementary Particle Physics (EPP) 2010 Committee from HEPAP (July 27, 2005): “Discovering the Quantum Universe”

www.science.doe.gov/hep/hepap.shtm

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.5

EPP 2010 Decadal Survey U.S. National Academy of Science reviews each field of physics every ten years (last survey of Particle Physics was completed in 1998)

EPP 2010 charge:

Identify, articulate, and prioritize the scientific questions and opportunities that define elementary particle physics Recommend a 15-year implementation plan with realistic, ordered priorities to realize these opportunities ⇒ emphasis on ranking science priorities

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.6

EPP 2010 Decadal Survey U.S. National Academy of Science reviews each field of physics every ten years (last survey of Particle Physics was completed in 1998)

EPP 2010 charge:

Identify, articulate, and prioritize the scientific questions and opportunities that define elementary particle physics Recommend a 15-year implementation plan with realistic, ordered priorities to realize these opportunities ⇒ emphasis on ranking science priorities

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.6

Some of the EPP questions on the ILC:

What are the physics arguments for operating a Linear Collider during the same time frame as the LHC?

How would the combination of the LHC and a Linear Collider answer questions that could not be addressed by either machine alone?

What physics would a Linear Collider address that would be impossible to probe at the LHC?

⇒ The LHC / ILC Study Group was approached by the EPP, asked to provide a response to these questions

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.7

Response of the LHC / ILC Study Group to the EPP questions Document prepared, writing team: J. Conway, J. Gunion, H. Haber, S. Heinemeyer, G. Moortgat-Pick, G. W.

Released to the EPP members at the EPP meeting in May ’05 at Fermilab, see www.ippp.dur.ac.uk/∼georg/lhcilc

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.8

Recent workshops on LHC / ILC interplay Workshop on LHC / ILC Synergies SLAC, March 23, 2005

Les Houches Workshop Main meeting: May 2005

Snowmass Workshop August 14–27, 2005

Aspen Workshop August 14 – September 10, 2005_{Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.9}

LHC / ILC activities at Snowmass, August 14–27, 2005

Plenary talk: The HEPAP LHC / ILC Report, J. Lykken Coordination committee: “LHC / ILC Connections” Coordinators: J. Conway, M. Nojiri, D. Rainwater, G. W., D. Zerwas LHC – ILC debate: “Does the ILC project have to wait for

discoveries from the LHC?”

http://alcpg2005.colorado.edu:8080/alcpg2005/program

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.10

How should we proceed?

Examples of LHC / ILC synergy have often been discussed only at a qualitative level ⇒ detailed case studies and experimental simulations needed

ATLAS and CMS are actively preparing for the start of data taking: CMS writes physics TDR, many new studies in ATLAS (full simulations, new scenarios) [see A. Barr’s talk] + ongoing ILC studies ⇒ Many new results, ideal input for studying LHC / ILC interplay ⇒ Perfect “playground” for phenomenologists

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.11

How should we proceed?

Examples of LHC / ILC synergy have often been discussed only at a qualitative level ⇒ detailed case studies and experimental simulations needed

ATLAS and CMS are actively preparing for the start of data taking: CMS writes physics TDR, many new studies in ATLAS (full simulations, new scenarios) [see A. Barr’s talk] + ongoing ILC studies ⇒ Many new results, ideal input for studying LHC / ILC interplay ⇒ Perfect “playground” for phenomenologists

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.11

How should we proceed?

Examples of LHC / ILC synergy have often been discussed only at a qualitative level ⇒ detailed case studies and experimental simulations needed

ATLAS and CMS are actively preparing for the start of data taking: CMS writes physics TDR, many new studies in ATLAS (full simulations, new scenarios) [see A. Barr’s talk] + ongoing ILC studies ⇒ Many new results, ideal input for studying LHC / ILC interplay ⇒ Perfect “playground” for phenomenologists

Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.11

What will be the impact of the early LHC data on the ILC?

The start of data taking at the LHC will be a phase transition in the LHC–ILC connection

The question will then be what the real data tell us about physics at the TeV scale

The answer to this question will obviously influence the decision about the start of construction of the ILC and design considerations for possible LHC and ILC upgrades

The particle physics community will have to come up with a convincing and scientifically solid conclusion on how to proceed

Now is the time to start thinking about how this could be achieved!_{Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.12}

What will be the impact of the early LHC data on the ILC?

The start of data taking at the LHC will be a phase transition in the LHC–ILC connection

The question will then be what the real data tell us about physics at the TeV scale

The answer to this question will obviously influence the decision about the start of construction of the ILC and design considerations for possible LHC and ILC upgrades

The particle physics community will have to come up with a convincing and scientifically solid conclusion on how to proceed

Now is the time to start thinking about how this could be achieved!_{Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.12}

What will be the impact of the early LHC data on the ILC?

The start of data taking at the LHC will be a phase transition in the LHC–ILC connection

The question will then be what the real data tell us about physics at the TeV scale

The answer to this question will obviously influence the decision about the start of construction of the ILC and design considerations for possible LHC and ILC upgrades

The particle physics community will have to come up with a convincing and scientifically solid conclusion on how to proceed

Now is the time to start thinking about how this could be achieved!_{Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.12}

What will be the impact of the early LHC data on the ILC?

The start of data taking at the LHC will be a phase transition in the LHC–ILC connection

The question will then be what the real data tell us about physics at the TeV scale

The answer to this question will obviously influence the decision about the start of construction of the ILC and design considerations for possible LHC and ILC upgrades

The particle physics community will have to come up with a convincing and scientifically solid conclusion on how to proceed

Now is the time to start thinking about how this could be achieved!_{Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.12}

What will be the impact of the early LHC data on the ILC?

The start of data taking at the LHC will be a phase transition in the LHC–ILC connection

The question will then be what the real data tell us about physics at the TeV scale

The answer to this question will obviously influence the decision about the start of construction of the ILC and design considerations for possible LHC and ILC upgrades

The particle physics community will have to come up with a convincing and scientifically solid conclusion on how to proceed

Now is the time to start thinking about how this could be achieved!_{Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.12}

What will be the impact of the early LHC data on the ILC?

The start of data taking at the LHC will be a phase transition in the LHC–ILC connection

The question will then be what the real data tell us about physics at the TeV scale

The answer to this question will obviously influence the decision about the start of construction of the ILC and design considerations for possible LHC and ILC upgrades

The particle physics community will have to come up with a convincing and scientifically solid conclusion on how to proceed

Now is the time to start thinking about how this could be achieved!_{Workshop on LHC / ILC Interplay: Introduction, G. Weiglein, CERN 12/2005 – p.12}