The LHC / LC Study Group:

towards a first working group document

Georg Weiglein

IPPP Durham

Amsterdam, 04/2003

1. Present status

Aim: investigate how analyses at the LHC could profit from results obtained at a LC and vice versa

• LHC / LC Study Group started one year ago (first meeting: St. Malo, April 2002) Truly world-wide effort

• Study Group meanwhile officially recognized by International Linear Collider Steering Committee (ILCSC)

• Currently about 185 working group members from ATLAS, CMS, LC working groups, theory + Tevatron contact person

• Working group coordination:

R. Godbole, F. Paige, G. W.

• Web page, mailing list:

www.ippp.dur.ac.uk/∼georg/lhclc
LHC-LC@fnal.gov

• Here at Amsterdam: discussion session

• Next meeting: May 9, CERN

Examples for ongoing studies

SUSY searches:

Improvement of LHC analyses (e.g. of cascade decays) by using input on masses and BR’s from the LC

[M. Chiorboli, A. Tricomi] [E. Lytken, G. Polesello] [J. Hisano, K. Kawagoe, M. Nojiri] [B. Gjelsten, D. Miller, P. Osland] [K. Desch, N. Ghodbane]

Cascade decays of squarks at the LHC: ⇒ Measurement of squark properties using LC inputs on lower members of decay chain

Sparticle reconstruction at the LHC using LC input on the LSP mass:

[M. Chiorboli, A. De Roeck, A. Tricomi ’02]

Work in progress on including also LC input on BRs

[A. De Roeck et al.]

Stop, sbottom studies at the LHC using LC inputs

[J. Hisano, K. Kawagoe, M. Nojiri]

Constraining SUSY models from LHC + LC data: Results in the m0–m1/2 plane of the mSUGRA scenario for LHC alone, LC alone and LHC ⊕ LC

[G. Polesello]

Higgs physics:

Determination of the top Yukawa coupling

[K. Desch, M. Schumacher]

SUSY Higgs physics:

Combination of measurement of mt̃_1, mt̃_2, mb̃_1, mb̃_2 at LHC with measurement of mh and mt at LC Assumed: mt̃_1, mt̃_2, mb̃_1, mb̃_2: 5% accuracy MA: 10% accuracy, tan β = 30 ± 5 ⇒ Determination of At

[S. Kraml, S. Heinemeyer, W. Porod, G. W.]

�mLCt vs. �mLHCt ⇒ Accuracy of At det. improved by factor 3

Radion–Higgs mixing:

[M. Battaglia, S. De Curtis, A. De Roeck, D. Dominici, J. Gunion]

New gauge theories

Mass measurement of Z′, W ′ at LHC as input for determining couplings at LC

Distinction between extended gauge group and KK excitation, . . .

Sensitivity of precision measurements of MW, sin2 θeff to predictions of different models: E6 vs. KK GigaZ vs. current accuracy

[F. Richard]

Other example: ‘Little Higgs’ scenario

[F. Richard]

2. Plans for working group document

Summary of activities of LHC / LC Study Group and other available information exploratory study, this can only be a first step suggestions for future work

Individual contributions to be merged into a common document, detailed “synopsis” at the beginning

Report should appear on hep-ph / hep-ex, ‘hybrid’ CERN/DESY/Fermilab/... report?

Deadline for individual contributions: May 5

Plan to have complete draft by end of May (⇒ could serve as input for Les Houches workshop)

Editors for different parts of the document:

See www.ippp.dur.ac.uk/∼georg/lhclc/document.html

1. Introduction:

Physics case for LHC and LC, experimental aspects, interplay of particle physics and cosmology Daniel Denegri, Fabiola Gianotti, Francois Richard, Heidi Schellman

Aim of Study Group, summary of main results All

2. Electroweak Symmetry Breaking (Weakly) Albert De Roeck, Howie Haber, Rohini Godbole, G. W.

3. Strong Electroweak Symmetry Breaking Tim Barklow, Klaus Mönig

4. Supersymmetric Models Klaus Desch, Kiyotomo Kawagoe, Frank Paige

5. New Gauge Theories Francois Richard

6. Models with Extra Dimensions JoAnne Hewett

7. Exotics Jack Gunion (t.b.c.)

8. Electroweak and QCD Precision Physics Edward Boos, Sven Heinemeyer, James Stirling

Please get in touch now!