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500+ (renowned paper) 
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theory predictions

Papers of direct interest

review
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Preparing the next steps

1. STRATEGY PROCESS

2. FCC study

FCC week in Brussels    register asap. 
https://fccweek2019.web.cern.ch/
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Preparing the next steps

Strategy process

0.1 strategy secretariat
H. Abramowicz (Chair; also chair of PPG and ESG), J. D’Hondt (ECFA Chair), K. Ellis (SPC Chair),
L. Rivkin (Chair of LDG=Laboratory Directors Group)

0.2 preparatory group
Physics Preparatory Group
Halina Abramowicz (Chair), Shoji Asai,  Stan Bentvelsen, Caterina Biscari, Marcela Carena,
Jorgen D’Hondt, Keith Ellis,  Belen Gavela, Gian Giudice,  Beate Heinemann, Xinchou Lou,
Krzysztof Redlich, Leonid Rivkin, Paris Sphicas, Brigitte Vachon, Marco Zito, Antonio Zoccoli

Input collected here https://indico.cern.ch/event/765096/ (160 contributions)

1. open meeting

..  GRANADA meeting https://indico.cern.ch/event/813895/

 will feature general talks, parallel sessions and reports from working groups by PPG members

please let us know who is coming it would be useful to be present in all parallel sessions.
29/04/2019
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Preparing the next steps

1. STRATEGY PROCESS

this is important: a positive recommendation by the Strategy for going ahead
with a large circular facility is now the most important step we need.

there seems to be a consensus that the next step should be an e+e- machine. 
generally dubbed Higgs Factory . However

FCC-ee is much more than a Higgs Factory : FCC-ee = the ELECTROWEAK  FACTORY

BEWARE…

There will be attemps to delay the recommandation  to leave more time for the ILC

-- This will delay everybody, including ILC, by 6 years

-- Moreover this will cause a great risk for the future of CERN 
as we are not the only ones proposing a circular facility!  

Alternative proposals such as HE-LHC and mini-FCC  (50 TeV in 100km  w LHC magnets)
1. are more expensive than FCC (ee and hh)  and cover far less physics
2. go well beyond the ‘5 Billion’ mark indicated by council.  (first step of FCC-ee is 3B€)

29/04/2019



FCC vs ILC   RECOMMANDATION
We had a special FCC Coordination Group Meeting in presence of DG (F. Gianotti) 
and DA (director for accelerators F. Bordry) Monday 18 March.  Here are the main points

-- DG summarized situation with ILC 
-- no committment from Japanese governement
-- MEXT declared interest in ILC for the first time (this is new) and will seek discussions 

with governments (KEK DG charged with contacts) 
-- ICFA acknowledges the above, regrets the lack of committment, reiterates support,  

but also praised the fact that other Higgs factory proposals have matured.(This is new)
-- likely that funding agencies will wait for Japan committment and ESPP conclusions.     

-- under these conditions it will be impossible to ignore ILC in the strategy. 

NB you can find the latest ICFA statement here:
https://icfa.fnal.gov/wp-content/uploads/ICFA_Tokyo_Statement_March2019.pdf

Directorate invites us to stop discussing ILC and concentrate on FCC!

-- CERN’s future (either FCC or CLIC) IS THE FIRST PRIORITY, and should not be jeopardized
by non-committal statements
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FCC work

-- completing full ‘CDR volume 5’ write-up 
-- publish independently the sections as stand-alone
-- for instance ‘FCC-ee Polarization and Centre-of-mass Energy Calibration’  -- getting close. 

100+ pages,  important breakthroughs in the monitoring of Ebeam , ECM and  ECM 

-- write ups of  EW Z and W, Higgs section top etc.. 
-- precision calculations of EWPOs

-- in preparation: proceedings of workshop on precision from January 2019

-- On request by DG: study possible performance of a 4-IP version of FCC-ee

-- prepare for EC proposals
-- Design study for FCC infrastructure and implementation in view of FCC(ee and hh) 
-- ITN or such for the precision calculation community
-- continuation of European Integrated Infrastructure for particle physics detectors  AIDA++ 

-- see talk by Paolo Giacomelli today

-- prepare next step in the study

29/04/2019
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FCC and HL-LHC

Some worries have been  expressed that FCC might distract people from
HL-LHC construction, commissioning and exploitation. 

THIS IS AN IMPORTANT POINT

Certainly we have experienced similar worries and difficulties in LEP2 
when LHC was in preparation

This will be unavoidable and even without FCC-ee there will be many other temptations!

Actually, FCC-ee is the best of all of these evils!  it is close geographically and thematically
and  much easier to manage than another project that is not based at CERN. 

Make sure that FCC-ee time line integrates well wit HL-LHC

29/04/2019
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FCC and HL-LHC

The hard work towards FCC-ee (TDRs) to take place after commissioning of HL-LHC upgrades
Also taking data with HL-LHC and FCC-ee on a same year are not necessarily incompatible 

if needed!  … but not foreseen now29/04/2019
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FCC Physics and Experiments Study Organization
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1. FCC P&E studies will be common to FCC-ee and hh

2. first priority FCC Physics software coordinator
Approved by EP/SFT group leader and EP department head (yes!)

Gerardo.Ganis@cern.ch Girardo Ganis will start 1st may 2019.  

3. Mandates have been drafted for 
-- P&E study steering group 
-- P&E Program Advisory Committee (1st draft submitted to FCC IAC, iterating…) 
-- FCC software coordinator (done) 
-- FCC detector working group coordinator(s) 

4. also should move towards more organized FCC collaboration   

FCC Physics and Experiments Study Organization

ideas, volunteering and comments are welcome.

29/04/2019
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Approved ,  Girardo Ganis nominated
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No pileup, no underlying event, and demonstrated to be feasible but: 

• Extremely large statistics / statistical precision
• …need small systematics (10 -5  !) to match
• Physics event rates up to 100 kHz
• Bunch spacing down to 20 ns
• Continous beams, no power pulsing
• Complex interaction region
• beam pipe  2-3 cm 

Optimization to be done for extremely rich
physics capabilities, especially at the Z pole 
1012 bb, cc, 2 1011 , etc…

-- search for rare processes excellent acceptance closure, sensitivity to displaced vertices
-- luminosity measurement at 10-4 (rel),  10-5 (abs)
-- acceptance definition at   10-5

-- optimal b/c/gluon separation
-- PID (TOF, dE/dx, Ckov?)
-- determination of point-to-point scan energies at 10 keV level

NEW challenges in design, technology, metrology, 
stability, monitoring

FCC-ee detector challenges… 



• A consortium of partners based on a

Memorandum Of Understanding (MoU) 

• Working together on a best effort basis

• Pursuing the same common goal

• Self governed

• Incremental & open to academia and industry

• Light general framework, adapted to the needs    

during a conceptual design study

• Detailed project descriptions in specific addenda

FCC collaboration framework
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FCC week in Brussels    register asap. 
https://fccweek2019.web.cern.ch/

29/04/2019
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Essentially full. If you would like to give talk– there *might* be a way – poster easier
29/04/2019



Machine-Detector Interface and Energy calibration
Mechanical design for beam-pipe + luminosity calorimeter + vertex detector
Beam background studies in the IDEA drift chamber
Possibility of a smaller beam pipe up to 240 GeV - impact on flavour tagging
Progress with MDI-Sim
Final focus system (sextupoles)
Z gamma at 160 GeV (calibration) and 240 GeV with detector simulation
Use of muon momentum measurement for the point-to-point energy error

Contributions to the “turn-key” software, FCCSW
Develop the IDEA simulation and reconstruction in FCCSW

Vertex detector + vertexing
Drift Chamber + tracking
Dual readout calorimeter + clustering
b- and c-tagging
Particle Flow reconstruction

Port some of the LCSoft software tools to FCCSW
Port CLD simulation to FCCSW (could this be done by CLIC people?)
Start simulation of new detector concepts

Liquid Argon calorimeter from FCC-hh
Start developing or use algorithm developed for IDEA

TOPICS FOR WORK (LIST = WORK IN PROGRESS) – 2 --
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Theoretical calculations  (see long list in https://arxiv.org/abs/1809.01830 )

Physics studies (exp. + th.)
Electroweak physics at the Z pole

Influence of IFI on forward backward asymmetry and alphaQED
Space like measurement of alphaQED with low angle Bhabha
Effective mixing angle from tau polarization measurement

Starting with the tau -> rho nu channel
Rb with realistic b tagging
b asymmetry with the simpler lepton channel
Phenomenology: WWgamma TGC in the e+e- nue nue gamma channel

Diboson physics
Systematic uncertainties on TGC measurements
EFT fit beyond TGC dominance assumption

Higgs studies
Measurement of Higgs boson to b, c, g with detector simulation
CP studies in tau lepton decays

Global EFT fit (EWPO, diboson, Higgs) to emphasize the correlations and the importance of 
Z pole run in Higgs coupling extraction.
Top quark studies
QCD

TOPICS FOR WORK (LIST = WORK IN PROGRESS) – 3 --
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Flavours
CKM Physics - NP in DF = 2
Bs to tau tau
Bc to tau nu
CPV in B mixing
… 
tau physics branching ratios and tests of universality

BSM physics
neutrinos
Axion-Like-ParticleS
…

Communication
Maintenance and development of the FCC-ee web site

???

TOPICS FOR WORK (LIST = WORK IN PROGRESS) – 4 --
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-- Collaboration guidelines are being drafted

main points: 

-- world wide effort to study and design the circular e+e- electroweak factory

-- transition :  {Information & good-will}  {MOU + committment} 

-- important to levy resources and real work
-- ensure real support and committment from institutes
-- also this will allow use of latest, supported software, algorithms etc.. 

some boundary conditions 
-- do not give numbers or results in public if they are not documented!
-- may need to protect indico pages for meetings etc… 
-- need volunteers for web site, repositories etc… 

-- Program Advisory Committee for FCC-ee physics and experiments studies
as body of the International Advisory committee chaired by G. Dissertori
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LET US WORK ON FCC TOWARDS A SUCCESSFUL REALITY!
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