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QCD: progress in event shape variable description in e*e’
Comparison with LEP data (L3)
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James Talbert et al. Event shapes for precision QCD studies at lepton colliders



QCD: progress in top threshold modeling
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Top: Prospects of CPV optimal observables

+ |LC500 and CLIC380 have a very
similar sensitivity to form factors,
reaching limits of IFzay 1<0.01.

* Assuming that systematic
uncertainties can be controlled to
the required level, a luminosity
upgrade of both machines may
bring a further improvement.
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EFT analysis of top couplings

Sensivitity:
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EFT analysis of top couplings

Comparison of LC sensitivity with HL-LHC estimates for top EW couplings

10 1
ILC500 m—
9 | CLIC 1.4 TeV mmm
CLIC 3 TeV
8 | 0.8 +
7 B
g
Sy
3 =
2 n
]_ N
0

CuW CuB Cpq Cou CulW CuB
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Measurements in the top sector can not constrain
all EFT operators.

Compementary information need to be obtained
from b sector !
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* As illustrated by the EFT analysis, the
top and b sectors are fully
complementary
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* EW top interactions can be measured
in various ways

* AFBt at Tevatron and charge
asymmetry ACt at LHC

o ttZ, (ttW), ttH
* Top decay distribution (not discussed)

* Single top production (not discussed) 04 02 0 02 04

1505.06020

F. Richard LAL-Orsay October 2017



ILC250 can significantly improve b measurements from LEP

* 10° times higher luminosity
« beam polarisation
e petter detector and reconstruction tools

What can be expect at ILC250 on ee->bb

e b 1709.04289

A * O8rs/Bry ~2% sufficient to confirm at >5c or to
discard the LEP1 effect which is at the 25%
gt b level

| * Recall the sign uncertainty on LEP1 solutions
10 Relative accuracy % ngZ/ng=25% or ngzlgRZ='225%

t LEP1

ILC 250 GeV * Not a problem at 250 GeV to make the right
choice for the sign

1 * [LC measurements with beam polarisation
: provide model independent access to vector
and tensor couplings

F1Vem F1vZ F1VA gLZ ERE -F. Richard LAL-Orsay October 2017



BSM: prospects for direct searches at ILC250
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— high colored masses
— relatively low electroweak masses
partially with not too large ranges
— Cclear prediction for ILC and CLIC
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Mass Extraction

Mass extraction is done separately for eachchannel (N1N2 and C1C1)
Example for NIN2 channel:
The maximum invariant mass gives mass splitting AM=M(N2)-M(N1)

The maximum di-lepton energy is a function of M{N1)and M(N2)

=2 Solve for M(N1) and M(N2)
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is key
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M(N1), M(N2) can be extracted at the 1% level
Similar precision for charginos

Tomohiko Tanabe, Characterizing Light Higgsinos from Natural SUSY at the ILC
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Application to ILC

* Combined limits for ILC at Vs=250 GeV, (-80%,+30%), #=2000fb-"!

] Projection from future
LHC accuracy on
couplings of state at
" 100 | 125 GeV
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Searching for new
light scalars at the
ILC
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Christian Drews

Study of charged Higgs bosons search at the ILC
for a collision energy of 1 TeV
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* Full simulation study of ILC/ILD
* mH: = 350 GeV cross section = 9fb BR(H*x->bt) = 90%
*+ E'e -> H'H ->tbtb-> Wbb Wbb w2 jets 8 jets (hadronic)
Wbb Wbb w2 jets, 6 jets + lepton (semi-lep.)
* Major background: Wl
«  ttH/ttZ/ttg -> ttbb
tt -> bwbw .
HA -> bbbb (SUSY)

H/A -> tt at resonance
Ignoring SUSY background

* Goal: mH+ meassurment
Samples with 340, 346, 348, 350, 352, 354, 360 GeV mass
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Beam background reduction with kt-Algorithm

my,, f Gev my, / GeV

Reconstructed H* and H- mass with realistic
clustering and pairing with generator information L’ R chosen to be 1.3

0.5 GeV mass precision expected s



Searches for BSM physics in e*e — yy events
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Igor Boyko, Search for new physics with ee - yy at CLIC
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DM searches with e*e'—y events
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STaNDARD MODEL BACKGROUND AND SIGNAL STUDY

STATISTICAL SIGNIFICANCE FOR e~ e~ COLLISIONS

o S = ﬁ, given N; = Lo, and N, = Loy as function of m* and A

- . 1
o Reduced Iumln-::ﬁlty. LE—E— — 7 LE+E.— D. Shulte, Int. 1. Mod. Phys. A 18 2851 (2003)
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Simone Biondini, Exotic leptons at future linear colliders




Conclusions
« LC will allow for precise measurements in top
and bottom quark sectors
- Significant improvement compared to LEP/LHC
- Should help to resolve “flavour anomalies”
- Indirect constraints on BSM beyond LHC reach

» Direct BSM searches profit from high energy
- Significant discovery reach already at 250 GeV

- SUSY still in good shape, many scenarios accessible
at e+e-

- We need to be prepared for unexpected signatures

 Improved precision and new theoretical ideas
open new research possibilities

« Beam polarisation crucial for SM precision and
BSM sensitivity
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