The MDI effort at LAL

P. Bambade

Je prévois de contribuer à la conception de l'ILC, des expériences qui y seront installées et du programme scientifique à travers le MDI. Je suis déjà pas mal impliqué dans la définition et l'organisation de ce groupe au niveau global. ( convenor du groupe BDIR/MDI dans la série d'ateliers ECFA sur le détecteur du LC, convenor européen du groupe MDI à LCWS04). Un partenariat intéressant s'est établi à cette occasion avec mais homologues japonais et américains (Toshiaki Tauchi et Mike Woods) et on continue de collaborer pour organiser la communauté, dans le cadre du GDI et aussi dans le cadre du WWS sur les détecteurs. On prévoit un workshop dédié aux activitiés MDI au début janvier (à SLAC). Par ailleurs, je viens d'être invité à rejoindre le comité d'organisation des activités détecteur de l'atelier de  Snowmass l'été prochain. Ci-dessous un texte bref qui résume ma vision actuelle du MDI:

The Machine-Detector Interface (MDI) is a mixed accelerator physics, detector physics and particle physics analysis group. The point is that to do many precision measurements at a linear collider (LC), it is necessary, in addition to understanding the detector and theoretical aspects, to master several questions connected to the beam. This is because the linear collider is an open system and because of the very strong beam-beam effects at the interaction point. These considerations are very important already during the design phases of both the accelerator and detectors. It has been recognized widely and so, in the organizations being set up to design both the accelerator and the detectors, the MDI work is given very high priority. By nature, this activity has a foot on each side and hence has an overlap in both communities (with slightly fuzzy boundaries). In this group some physicists are more oriented towards the physics analysis and others are more interested in the machine. The idea is to have a flexible organization which allows easily to have the appropriate level of coupling and mobility in both directions between the groups.

Je suis en train de construire un groupe au LAL autour de ces activités MDI. Les 2 projets décrits ci-dessous (post-docs financés par EuroTeV) sont un premier pas. Des collaborations sont aussi en construction autour de ces projets, avec Valencia (demande d'accord bilatéral avec Juan Fuster sur le tracker silicium très à l'avant et avec Angles Faus-Golfe sur le spectromètre post-IP), avec Royal Holloway à Londres (demande d'accord bilatéral "Alliance"avec Grahame Blair et son groupe pour travailler sur la simulation de la zone d'interaction), avec DESY-Zeuthen (le LAL va rejoindre la collaboration "very forward LC detectors" dirigée par Wolfgang Lohmann) et dans le cadre d'EuroTeV avec Arnaud Ferrari (Uppsala) et Daniel Schülte (CERN). Par ailleurs, je bénéficie du soutien d'Olivier Napoly, avec qui on a commencé à collaborer depuis presque un an.

The profiles for the two post-doc positions 

Beam-beam simulation studies at the ILC

ILC Machine-Detector Interface Group

Philip Bambade

Period: 2005-2007

Available funding: 24 months at post-doc level

Source: EuroTeV LC design study, European Commission FP6 infrastructure support

Contact: P. Bambade (Orsay)

People involved: P. Bambade, F. Touze, G. Le Meur (Orsay)

Collaborators: A. Faus (Valencia), D. Schülte (CERN), O. Napoly (Saclay)

Description: The work will involve benchmarking and improvement of the existing simulation programs for the beam-beam interaction at linear colliders (in particular guinea-pig and cain) in view of providing more reliable tools to predict:

  -  the luminosity performance,

  -  the main observables used for luminosity monitoring,

  -  the backgrounds from leptonic and hadronic secondaries,

  -  the energy resolution of the centre-of-mass of the collisions and

  -  the depolarising effects

The project will pursue a critical investigation of the uncertainties from the numerical algorithms used and from the description of the physics processes involved: electromagnetic particle deflections and synchrotron radiation emission, production of  secondary QED pairs, including at large angle and/or Pt, production of hadronic mini-jets, muons. Recent measurements and event generators developed at LEP and HERA will be used. This project is important since a large community uses the results of the present versions of these codes to base designs and technical decisions for both the accelerator and detector, in particular the innermost layer of the vertex detector, the fast luminometer and (( veto counter in the very forward region and the post-IP polarimeter. The work will be done in close collaboration with P. Bambade, G. Le Meur and F. Touze, tapping on the experience of the former for what regards generators for physics processes called within the beam-beam simulation, and of the latter two for algorithmic and software engineering aspects. Although the primary and immediate aim is to support the ILC design work, this project is also useful to future multi-TeV LC projects (e.g. CLIC) and to the future gamma-gamma option at the ILC. Daniel Schülte - the original author of the guinea-pig program and the physicist responsible for the EuroTeV work package of which this project is a part – is also involved. Participating in the specification of the detector components most dependent on the output of the beam-beam simulation will be a natural outcome of the work, in close connection to the preparation of the analyses.
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Studies of the ILC spent beam line

ILC Machine-Detector Interface Group

Philip Bambade

Period: 2005-2007

Available funding: 24 months at post-doc level

Source: EuroTeV LC design study, European Commission FP6 infrastructure support

Contact: P. Bambade (Orsay)

People involved: P. Bambade, B. Mouton (Orsay)

Collaborators: R. Appleby (Daresbury), A. Ferrari (Uppsala), O. Napoly (Saclay)

Description: The work will consist of tracking studies of the disrupted and energy-degraded beam after the IP based on realistic beam simulations and including halo, to identify and reliably estimate losses in the spent beam transport line, particularly in view of assessing the potential for installing relevant post-IP beam diagnostics such as a fast luminosity and very forward (( veto detector, and energy, energy spread and polarisation monitors. The design of these beam-lines and the associated beam instrumentation will be considered to analyse the potential limitations to maximum luminosity and/or energy and to evaluate the performance of the diagnostics. Several proposed geometries will be critically compared, e.g. head-on or quasi head-on + extraction, small, intermediate and large crossing-angle solutions. In particular a recent alternative geometry with a ~ 2*1 mrad horizontal crossing-angle, proposed by O. Napoly  and P. Bambade will be examined. This scheme is promising in the case of an ILC based on super-conductive technology because it does not require strong electrostatic separators while maintaining an angle small enough to minimize losses in the physics coverage and at the same time large enough to potentially include adequate spent beam diagnostics. The work will be done in close collaboration with P. Bambade and B. Mouton. The project is linked to a similar effort for the multi-TeV CLIC project by a group at Uppsala university. The post-IP beam diagnostics which this project will study are important to provide information needed for several of the most interesting precision physics measurements planned at the ILC. An evaluation of the impact of the planned instruments will be a natural outcome of the work, in close connection to the preparation of the analyses.
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