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Why and how much P(eWhy and how much P(e+ + ) do we need) do we need??

                                            POSIPOL 2007
                              Gudrid MoortgatPick (Durham)   

Few physics examples
in which cases are Peff and ALR  good quantities?

why is the ILC needed for top and Higgs? 

how to test properties of new particles, e.g. SUSY?

how to measure effects of CPviolation?

why do we need GigaZ? 

Conclusion                       
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Goals of physics at the LCGoals of physics at the LC
Discovery of new particles complementary to LHC

all particles up to kinematical limit 

Unraveling the structure of the New Physics (NP)
precise determination of underlying dynamics and parameters

model distinction through modelindependent searches

Discovery via high precision measurements
test of the Standard Model (SM) with unprecedented precision

even smallest hints of NP could be observed

Beam polarization (e and e+) important

    important for analyzing the coupling structure

    important for enhancing the precision
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Structure of interactionsStructure of interactions
Def.: lefthanded = P(e±)<0   'L'         righthanded= P(e±)>0   'R'

Which configurations are possible in annihilation channels?

                                              LR, RL: SM  and(?)  NP (, Z)

                                              LL, RR: NP !

Which configurations are possible in scattering channels?        
                                                                                                            
                                               depends on P(e+)!

                                                             helicity of e not coupled 

                                                             with helicity of e+ !

                                                   depends on P(e) !
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Peff  and  ALRPeff  and  ALR
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Top quark physics at ILC(500 GeV)Top quark physics at ILC(500 GeV)
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Unique access: electroweak couplingsUnique access: electroweak couplings
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Top couplingsTop couplings
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Determination of Higgs propertiesDetermination of Higgs properties
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Higgs physicsHiggs physics
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Higgs couplingsHiggs couplings
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SupersymmetrySupersymmetry
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Properties of SUSY particlesProperties of SUSY particles
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New sources of CPviolationNew sources of CPviolation
   

Asymmetry detectable if delta asy < asy

Nsigma=# of standard deviations
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Measurability of phases: exampleMeasurability of phases: example

 

E.g. asy with 3% (unpolarized beams) not measurable with 500 fb

with Pe=90% (and Pe+=60%):  for 5 sigma 115 fb (60 fb) needed
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Transversely pol. beamsTransversely pol. beams
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High precision at GigaZHigh precision at GigaZ



POSIPOL 2007 @ Paris                                         Gudrid MoortgatPick                                                           page 17

Sensitivity to high scales at GigaZSensitivity to high scales at GigaZ
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Summary table, ISummary table, I
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Summary table, cont.Summary table, cont.
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Summary table, cont.Summary table, cont.
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Conclusions  (> POWER report)Conclusions  (> POWER report)
P(e+) and P(e) together fix the initial state

analyse in detail the kind of interactions (A,V,S,V!)

P(e+) essential to reveal the new physics (CP, SUSY, ED)
determination of quantum numbers of new physics

P(e+) essential to match required accuracy at ILC(500)
top quark couplings and Higgs mechanism

GigaZ: sensitivity to new physics in worst case scenarios

In some cases P(e+)=30% sufficient, but in most case 
P(e+)>=60% wanted!

Transversely polarized beams ~ P(e)P(e+)

Most studies on basis delta P/P=0.5% 
detailed simulations needed, whether that is really sufficient
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Selectron quantum numbers at 3 TeVSelectron quantum numbers at 3 TeV
Same scenario, same pairs and same polarization as before      
                         but  change √s = 500 GeV           3 TeV:

scattering channel kinematically                                                          
            suppressed  

no separation of wanted

no test of quantum numbers

Tunable energy needed, also at                                                      
                         multiTeV region

here: back to 500 GeV

P(e+)

P(e)

√s=3 TeV


