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2-termion final states in LC

e Simple electroweak process
— Precise QED calculation
— High cross section
- 0(0.1%) cross section measurement possible
— Differential cross section (production angle)
- Sensitive to BSM models (and separation)
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BSM modeils

* Z' models
— SSM
— ALR (Alternative Left-Right model)
— E; models (motivated from string theory)
— Gauge Higgs Unification (Hosotani model)

« General WIMP search
— Determined by spin of EWIMP

e EWIMP H
v, 4 V¥, Z
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Conditions

Standard H-20 like scenario in 250 GeV

Total Luminosity (e e*R) (e re*)

2000 fb-! 200 fb-! 200 fbo-!

Polarization: 80% (e"), 30% (e*)
ILD full simulation (DBD sample)

Leptonic final states Hadronic final states

signal Background signal Background

2f- upurzt T ee—bb « 2f-g9(g=ud s c)
4f - Leptonic « 4f - hadronic ,semilLeptonic

2f-ee* T T* ee*—cc * 2f-qgg(g=ud s b)

4f - Leptonic « A4f - hadronic ,semiLeptonic
2f -eet, u u*
4f - Leptonic - 2f-qq
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Z' (ALR) s=250GeV
M,=2500GeV

M,=5000GeV 2000fb™ —
(P(e), P(e”) = (-0.8,+0.3) deviation

e from BSM

mass reach |
(3 sigma)
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(P(e),P(e9))=(+0.8,-0.3) o . .
F s= 250 GeV £ * * (P(e), F'(e\[l)'(+0 -8,-0.3)
20 250 GeV

= HHHHHHHHHN& ........ B _ | HHHHHHH{HH?{J’::;:H*

cos6, = 0.0737
coso, = 0.0737

cosd, =0.115 cos6, =0.115

(P(e),P(e" V=(r0.8, e?, 3)

i tt HHHHHHHMM+T+++

cosb, =0.0737

Clear separation for
any favorable 0,

cos6, =0.115

—
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Leptonic channels - EWIMP

(P(e),P(e*))=(-0.8,+0.3) Mass reach of

Vs= 250 GeV

direct search:

slightly less than 125 GeV

”””W mﬂﬂmﬂ 130 GeV Higher mass reach is
ey observed with 2l final

states.

(but not so satisfactory)

mass reach (30)

FIGEAIe Further improvement

MDM should be investigated
Wino
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Hadronic channels - difficulties

2X more statistics, but...

» Jet charge identification
— Secondary tracks
— Should increase efficiency
— (This study is not optimized)
* Charge assignment
— Assign positive and negative jets
— We can use charge of two jets
* Treatment of angular smearing

 Theoretical calculation
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N————
Charge assighment

2-jet clustering (LCFIPIlus)
B-tagging (LCFIPIlus)

* No vertex recovery (yet)

« Select “positive” and
“negative” jets
A. Charge sum of tracks of 2" & 3" vtx

B. Charge sum of tracks of 2" vtx only
C. Charge sum of all tracks

+ ~60% efficiency obtained

3542
3542

1 Jr J- | | | [ ssesx|ses%

o o [- [ [ [ [ som]srwn]
Performance by number of rec. vtx
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Entries 27018
Mean 0.1977
| [BRMS 0.566

-06 -04 -02 0 0.2 0.4 0.6 0.8

Red: true, blue: wrong sign, green: bkg.
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Z' (SSM)
M =1700GeV

15=250GeV |
2000fb"
Pie), Ple’)} = (-0.8.40.3) |

F"‘HH" s

b5~

cosf

Z' (ALR)
M =2900GeV

bb

oa3-

e R e o e T -

15=250GeV |
2000fb™
{Pie). Pe") = (-0.8,40.3)

e

oo

2z
v Me=10000eV

P
bb

.'.”...Tr-

VE=250GeV
20004k
o) Plet]) = (0.8,#0.3)

e

15=250GeV
20001b™
{Piel, Pie'l) = (0.8,+40.3) |

Tt

cosh

Red: true assignment, blue: current assignment

Big degradation due to mis-assignment = need to improve
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Results on Z’

BSM mass reach
model | (lepton) (b) (c)

No significant gain from leptons
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Summary & todo

Z' mass reach on SSM, ALR - several TeV
— Should be slightly improved, but not 10 TeV

GHU Z': Full coverage of favorable region
16, > 0.05
— Model identification Is the next step

General WIMP: slightly larger than direct

mass reach (3o)
TO d O Higgsino 150 GeV
— Vertex track recovery Wi 190 Gev

— Revisiting method to calculate deviation

— Will resume study with new students
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