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Initial studies of top pair proc

Goal: estimate statistical error on top mass+width for
This method provides a consistency check and is

¥ Tools used in this analysis:
Mokka — flexible geant4 based detector simulation framework
Marlin — modular and detector independent reconstruction software

e btag information from LCFIVertex package used
- b ¢ kinematic fitting applied
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Initial studies of top pair production
(Andreas Moll, Alexei Raspereza)

Mokka: geant4 based framework for full detector simulation

Detector used for simulation with Mokka: =~ LDCPrime_02Sc_p01

» Pandora Particle flow algorithm used
 Tracking in VTX/TPC/SIT/FTD
o Clustering of hits in ECAL/HCAL
 Selections cuts
 B-tag
» Kinematic fit

»=> |nterpolation between the two detector concepts GLD and LDC

Magnetic field: 35T

Tracking:
VTX (innerradius=1.5cm)
TPC (R=1.7m,L=44m)
FTD  (acceptance down to 7 degrees
in polar angle)

High granularity calorimeters:
ECAL W-Si,23Xx,, 1x1cm’
HCAL Iron— Scintillator ,~4-6 A, 3x3cm?
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A 4t generation scenari
(Francois Richa

eavy fermions without SUSY.

aints only for the mass degenerate case !!

AT

" (150GeV)?

hence when AT=0 and AS=3/4r .
play with the positive correlation between these variables
ass the constraints when fermions are partially degenerate in mass

Baryogenesis needs C+CP violation & strong EW 1st order transition
SM alone ?
Not enough CPV and insufficient EW transition
MSSM alone ?
New phases but severely constrained by EDM and EW transition not strong enough
— extra particles needed, strongly coupled to the Higgs field, scalars or fermions
(cf. Carena etal. hep-ph 0410352)

« CPVfine
» Large Yukawa couplings to Higgs field (strong at scale ~TeV)
» However not enough to get the right EW transition
Hence include SUSY — 4MSSM (R. Fok G. Kribs arXiv:0803.4207)




A 4th generation scenario
(Francois Richard)

Predictions and present

arches exclude mt'<260 GeV & 140<mH<180 GeV and b-sector

arly discovery of the new fermions + SUSY squarks
on to a heavy Higgs, which can easily be observed
very powerful in particular for leptons and for a light Higgs

Requires SUSY but cannot be extrapolated to GUT because of the large Yukawa constants
Allows for a heavy Higgs within SUSY

Rich physics for a TeV LC
— Could serve as an illustration of LHC/LC complementarity




Precision
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STU in mHDM: Precision constraints on
(Per Osland based on work with W.Gri

Scalars couple to W and Z via covari
S, T,U expressions were shown i

* In the limit of m,=m,,

* In the limit of

Summary

e ST UV,W, X calculated for general scalar
sector, consisting of doublets and singlets

® Result expressed in terms of two mixing
matrices and simple functions of masses:

T: one function
S, U: 2 functions

® |In general (5,7, U,V,W, X): 5 functions of masses




Constraining SUSY with Electro

Search for indirec
by comparing EV
Test of the the

Results for EWPO fit in the SM: [LEPEWWG '08]

Pull distributions:

Iomsﬂmlfonns
Example: Prediction for My, in the SM and the MSSM : Variable Measurement Fit ||3 23
[S.H., W. Hollik, D. Stockinger, A.M. Weber, G. Weiglein '07] Ad®; @) 007ssroo0ss 002768
T T T T | T T T T ‘ T T T T | T T T T ‘ T T T T mz [GQV] DIISTSi “-0021 91-1875
experimental errors: LEP2/Tevatron (today) [z [GeV] 2.4952+0.0023 2.4957
68% CL Op,q (D] 41.540+ 0.037 41477
—_— ool MSSM band: 20,767+ 0.025 20.744

scan over
SUSY masses

overlap:
SM is MSSM-like
MSSM is SM-like

SM band:
variation of MzM

both models

| Hei‘neme'yer‘ Hallik, lsmckinger, Web‘er‘ ‘Weiglein ‘08
1 1 1 Il Il 1 Il 1 1 Il 1 Il Il 1 Il 1 1 Il 1 1

160 165 170 175 180 185

m, [GeV]

0.01714+ 0.00095
0.1465+ 0.0032
0.21629+ 0.00066
0.1721+ 0.0030
0.0992+ 0.0016
0.0707+ 0.0035
0.923+0.020
0.670+ 0.027
0.1513+ 0.0021
0.2324+ 0.0012
80.398+ 0.025
m, [GeV] 1709+ 1.8
w [GeV] 2.140+ 0.060

0.01645
0.1481
0.21586
0.1722
0.1038
0.0742
0.935
0.668
0.1481
0.2314
80.374
171.3
2.001

Probability: 15%




Constraining SUSY with Electroweak Precision Observable
(Sven Heinemeyer based on collaboration with W.Hollik, AM Weber

observable | central exp. value o = gtoday F-HE oI C/GlgaZ

My [GeV] 80.398 0.025 0.015 0.007
sin2 By 0.23153 0.00016 | 0.00020-0.00014 | 0.000013

Perform fit r, [Gev) 2.4052 | 0.0023 - 0.001

with MSSM predictions i sl Bifes - i
Of EW POS iy, 0.21629 0.00066 e 0.00014

o 41.540 0.037 — 0.025

= ILC/GigaZ precision yields a very strong improvement

A) Mgysy and m; dependence (I)
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= strong Mgysy dependence
= important m; dependence



Constraining SUSY with Electroweak Precisi
(Sven Heinemeyer based on collaboration with W.Holli

In a scenario with no SUSY
looking
the ILC (1000)/GigaZ could

Pull distributions:

[Buchmiiller, Cavanaugh, de Roeck, S.H., Isidori, Paradisi, Ronga, Weber, Weiglein '07)

CMSSM SM

L3447

0™ e |O™*_ Q| gmen 3 C
Variable Measurement Fit ? ! 2 3 Variable Meazurement Fit ? ! 2 3 =
Aclimy)  0.02738+0.00035  0.03774 = Aalim,)  0.02738+0.00038  0.02768 -
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A(SLD) 0.1513+ 0,0021 0.1479 Ay(SLD) 0.1513+ 00021 0.1481 L
sn6lTQ,)  0.2314%0.0012 0.2314 sn’6Q,)  0.2314% 0.0012 02314 05 LEP
my; [GeV] $0.398:+ 0.025 80.382 my [GeV] 50.398:+ 0.025 80.374 I excluded
m, [GeV] 1709+ 1.8 170.8 m, [GeV] 1709+ 1.8 1713 C
R(b—ssy) 113+0.12 112 Ty [GeV] 2,140+ 0.060 2.091 0 L L L— = l
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Probabilities: 24% / 20% 15% / 15% (incl. / excl. My)




Constraining SUSY with Electroweak Precisi
(Sven Heinemeyer based on collaboration with W.Holli

4. Conclusinos

e Precision observables
— can give valuable information about the “true” Lagrangian
— can provide bounds on SUSY parameter space

e SM: Blue band plot: = MM = 87132 GeV (too light for LEP bounds?)

e electroweak precision observables (EWPO):
— in2 be pep had
O = ﬂfw, siN geff (AFB' ALR)' RI' Rb' an", -

e best MSSM prediction = full (available) SM result
+ all existing MSSM corrections
e.g. full 1L incl. complex phases
— double counting

s SUSY dependencies:
— strong dependence only for My, sin? Oerr, I 7
— strong dependence on Mgygy, 1, Mo, my, ...
— strong dependence on ¢4,
— strong dependence on ¢4, for large tan g3

CMSSM/mSUGRA: Red band plot: = MfMSSM =110 + 8+ 3 GeVv




