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LCC4atILCat 0.5and 1 TeV ceecend]

L CCA4 studied in details using SIMDET parametric simulation;
Results presented at LCWS04, ALCPG Vi ctorlaand |LC-Cosmo study
hep-ph/70410123

Determine M(t,) and M(t,) - M(y,%)
from stau threshold scan and decays
at 0.5 TeV;

Estimate I'(A°) from precise ” Hmh”h
BR(h® —bb) at 0.35/05TeV; 1'(A°) = sriasm

x I'(hY) x tan®f3

Precisaly determine M(A°), T'(A°)
In HA production at 1 TeV.

Determine p from M(y, 3)-M(yy) at 1 TeV
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HOA® Analysiswith ’\| ,»\
Full G4 + Marlin Reconstruction

: : [BerceLey Lac NS
Results of SIMDET study at the basis of comprehensive study of ILC

reach in predicting DM density (Phys.Rev.D74:103521,2006).
Now repeat analysis with full simulation and attempt to improve result
with new observables avallableat ILC

» Generate eventswith PYTHIA 6.58 + ISASUGRA 7.69
e Full G4 Simulation with Mokka 6 .01 for LDCO01Sc
e Reconstruction usingMarlin + MarlinReco 00.09.06

1050 HA signal events ssimulated and analysed;
e Currently processing ZZ + WW + tt (PYTHIA generation)
and bbbb (EW + QCD) (COMPHEP+PYTHI1A);

Plan to study result vs. Vertex Tracker geometry and performance.
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Reconstruction coeced) :

Di-jet b-tagging for CMOS VTX02 Particle Flow for LDCO1Sc Model

Cluster cheater to achi Nl
[Cluster ¢ aomlweﬁ]

| b-jet Energy Resolution | 2 ndf 4.183/-2
Prob 0
p0 0.3389 + 0.01898
p1 0.01535 + 0.005038

1 1 111 111 III|III|III|III|III|III|III|III|II
0.8 1 80 100 120 140 160 180 200 220
HA b jet Tag Prob E,.[GeV]
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ete” — H"A"Selection Criteria eece]

BERKELEY LAB

e General selection ¢

. > 850 GeV

E. > 350 GeV
Vs, </0.0025

T%st <096

e reconstruction Efficiency=40-%-" %150 GeV
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]

—#— HA->bbbb reco

—#— HA->bbbb reco
—#— HA->bbt1 reco

— HA->bbbb gen

—a— HA->bbt1 reco
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— HA->bbbb gen
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— HA->bb1t gen
= HA->bbtt gen
- HA->WW gen

HA->WW gen
- HA->ZZ gen

- HA->ZZ gen
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- HA->WW gen -~ HA->WW gen
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— H'A4-jet Kinematic Fit
Perform constrained kinematic fit to 4-jet system, which uses L agrange
multipliers and minimises a y? constructed from the measured energies
and directions of the jets;

| mpose centre-of-mass energy and
momentum conservation; 5
Consider jj jj pairing giving smallest [ [ WKnenaicFi

w/o Kinematic Fit

mass difference and plot di-jet
masses M;; (2 entries/ evt);

Port of PUF I TC+ developed for
DELPHI at LEP2 (N Kjaer, M Mulders)
to Mar 1 inReco framework
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Preliminary DiJet M ass Fit

Optimise resolution with

—*— |ILC 1 TeV 2 ab”

Total Efficiency 23%

Fit with Crystal Ball
Function and extract
M ass and Width:

LA

N ' 450 500 550
(Preliminary) M, [GeV]

ek
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Comparison with SIMDET
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SIMDET 5-par Fit

M(A) (GeV) 418.9+0.8
I'(A) (GeV) 16.1+2.7
M(H) — M(A) (GeV) | 1.4 (Fixed)

|| Fast Simulation
H — HA Signal + Bkg
'1— SM Background

Entries / 2 ab™

SIMDET Parametric Simulation

80 —— G4 + Full MARLIN Reco

350 400 450 500
Mass (GeV)

300 350 400
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Further DM Constraints from HA coeced) :
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" BR(A —bb)

Analysis of Markov Chain
MSSM scans to identify
further observablesto

mnrn\ i MNA
1UVC LJIVI
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AYBranching Fraction Deter mination ceecend]

b Contrast bbtt to bbbb based on missing energy,
nb. of hadronic jets and jj+recoll masses,

bbtt Reconstruction Efficiency 35%

Determine BR(A—1t) from rate of bbtt to bbbb
tags, WW + ZZ background appears small;

1
L

oBR(A = 77) _
BRA —>77)

BRA —bb)
BR(A — bb)

v inort |y
| T N 'JC\JL J

b \B
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Stau Tri-linear Coupling - A,

BERKELEY LAB

Constrain A, through
H — TT decays.
Stau Couplingsto H/A:

G

Cos« sin o
Aa cosf3 I cosf3
InA funnel, M <M _;+M
and the only such decay

allowed by CPfor the _ | | | |
pseudoscalar A—>1,T, iS 4000 2000 0 2000 |4D0I£1 5000

\ . (GeV)
not avallable;

Heavy HO —=7,t, scales with Atau and can be used to constrain
stau trilinear coupling in this regime.
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Stau Tri-linear Coupling - A,

BERKELEY LAB

H/A Branching Ratiosvs A, -+ A5 bb
A 11
*-H- bbbb

+Ho 11
HHo>1¥

A, scanfor LCC4
MSSM parameters
with HDECAY 2.0
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Stau trilinear coupling .
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DM density accuracy .
for LCC4 with HA analysis /\I i
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Masses and xSec LHC+ILC
Phys.Rev.D74:103521,2006
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Conclusion ceecend]

Y
* Re-analysis of HA ch MC4 at 1 using

full smulation an arlinReco started;
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IV % VTX\,TI’ acker;
b I

\ RS y_,;_./ﬁy'*'c'tgﬁmparabletothose

o study of HA decays allows: _ot@«elative accur acy on Qh?
from 0.16 to 0.08 thus matchingthe-accur acy of the first WMAP

deter mination:; /
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