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Target around 350GeV
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http://arxiv.org/abs/hep-ph/9804241
http://arxiv.org/abs/hep-ph/9804241

o, Measurement

Near the threshold region of top pair production (v/s=2m,), the
energy dependence of o, is large. And o, depend on fundamental
parameters. Then, using threshold scan technic, measuring o
precisely and fitting it, these parameters are determined !!
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Simulation set ug

Top quark mass 174 GeV

\/s (threshold scan) 341 - 350GeV (every 1 GeV, 10 points)

p(et,e™) = (—=30%, +80%), (+30%, —80%)

Polarization (In this talk, I call them “Right” and “Left”)

5 fb! (each +/s & pol, total 100fb1)

Integrated Luminosity _ , , ,
X Running schedule around 350GeV is not determined.

Physsim
Event Generation (LO ,no higgs exchange/on QCD enhancement,
on ISR/ beamstralung/beam energy spread)

Simulation ILD_01_vO5 (DBD ver.)
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Signal and background

Branching Ratio

6-Jet 45%
4-Jet 44%
; b 2-Jet 119
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Top Quark Reconstruction (6-Jet & 4-Jet)

Suppressing the background overlay using anti-k; algorithm ( R=0.7)

Isolated Lepton(l;,,) finding using cone energy cut
Jet clustering using Durham algorithm
2 b-likeness Jets were found using LCFIPlus
Reconstruction of two W bosons

Reconstruction of two top quarks

# of liSO =0
Cluster to 6jets

d;+q,&qs3+q,

# of liSO =1
Cluster to 4jets

q:+q, & ligetv
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B likeness cut using LCFIPlus
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Selection Table 6-Jet @350GeV

Left tt6j tt4j tt2j WW ZZ | ZH | 6f+4f SGj
Generated 1643 1583 381 32664 3004 694 71691 4.9
# of lepton =0 1592 357 19 32079 2957 638 39983 5.7
btag>0.1 x2 1515 340 18 3601 1398 471 7399 12.5

Thrust<0.84 1485 313 13 398 433 383 108 23.2
Evis>290 GeV 1481 159 1 218 310 309 90 29.2
missPt<38GeV 1473 72 0 217 307 303 80 29.7
m,>100 GeV X 2 1467 69 0 180 253 255 63 30.7
y45> 0.0015
y56 >0.0007 1419 45 0 68 71 80 36 34.2

# of pfos>86 1406 38 0O 45 59 73 33 34.6

S/N 5.67
do/o 2.9%

6f: 6 fermion final state except ttbar



Selection Table 6-Jet @350GeV
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6f: 6 fermion final state except ttbar
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—

Full ILC Program

250fb™"' @ 250GeV
500fb™’ @ 500GeV
1000fb™" @ 1000GeV

Coupling to Higgs

—
Q

Measurement of

Top Quark Yukawa Coupling
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The Statistical Error of y,

Using the significances of the all \/s (341 — 350 GeV) for
each polarization, the statistical error of y, is estimated.

The cross section is enhanced about 9% by exchanging the Higgs boson !!

O+t X |Mw/o higgs + yth’w/ h":995|2 %1500:
109 1 VO 10005
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Stat. Error 6-Jet 6-Jet 4-Jet 4-Jet Sl Combined

+ 4-Jet
100 fb?
(Left) ( )

(50 fb1) (Left) (Right) (Left) (Right)

1.2% 1.7% 13% 19% 0.9% 1.3%

(1)
Y 72% 102% 7.8% 11% 53% 7.5% o7 1




vieasurement ot 1op

“Mass” and “Width”
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Fit - convolution -

©We must consider “Beam effects” around threshold.

{ L o
form—

Uconv.(\/g) — /ﬁ(t)gth(t)dt 500

L :luminosity spectrum, /s : nominal, o4, : theoretical o,

Oy, - CONVoluted o, t(=4/s'/s) where Vs’ is collision %40' '342' ' '3‘;4' | I34|16| | |3d|,8| ' '35'0'
enersy TOP QUARK ME| Ecy(GeV) 3
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Template
— U B L S
H . o C . T ]
» Setting the Template: 800F  metriaev. © . -
— Floating m">, I, and /s / Fixed a, and y, ook R
— The center value soob . ToTRGeY 1
(m,F®, I}) = (172.000, 1.400) L |
200+ . m=173 GeV s
— Since as will be determined by lattice QCD Fs e
calculation in the future, here we make the 03800__' ]
template of m and .. [ e f |
600 [ T B
° e 400:_ :' I=1.9 GeV —:
» Fitting the 6,,: : : o174 Gev |
3 200- . . . I=0.9 GeV -
— 0Oy is scaled from LO to NNLO calculation. o:-‘-- o
— Interpolating m, and I, o,.s are fitted at 40 SaE s e L (GeY)
each center of mass energy. %1000: Pol(c 0N-(80%30%)
© 800 H —
— Using all center of mass energies (341 — | ToyMC
eiitla 600 - -
350 GeV), m, and I, are optimized. '
400 - —
C — ToyMC
200:_ — Theory h
0: '

34z 344 346 348 350
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Stat. Error (MeV)

Left(50fb1) 28 40 33 48
Right(50fbt) 42 63 48 67
Left (50fb1) + Right(50fb) 23 34 27 39
Center value: m¢"S = 172.000 GeV, I} = 1.400 GeV
Combined ALL
- T T
m."5(GeV) [ (GeV) > sk i
Q, 20
172.001=0.018 1.399+0.026 <
O
3
a 14 B
9 ILD Simulation _
L(tdt=1001b "
(mi ° — 20)ors + ... 135 f?—;bqq!;q/;;&ff—;bquw—

mMS = 163.800+0.017 (stat.)(GeV)
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» 0;pmeasurement

— Since o, depend on the fundamental parameters such as y,, m,
and I, we can determine these precisely by measuring it.

— We have estimated the statistical error of y,, m, and I, with 6-Jet
and 4-Jet final state for two polarization at the ILC.

— Integrated luminosity : 5 fb™! X 20 points, total 100 fb*

0+ Mmeasurement
Ay /Yy, 4.3 %
m, "> 172.001+0.018 (GeV)
mMS 163.800+0.017 (GeV)
I, 1.399+0.026 (GeV)

» For future plan, we will estimate the sensitivity of width
measurement using A
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Az Measurement

» The main contribution of A, come from the interference
of vector and axial-vector vertices.

— Since top has large decay width, the interference with S- and P-
wave is controlled by T,

— The level split which is separation with 1S- and 2P-resonance is
depend on a..

3
= g 1500 [
€ 10F —Vp=0.05 ] £ [ Pol(ee)=(80%:30%)
o . 5 —V;,=0.10 | . [ —S-wave T
B _th=0_15 i 1000 — P-wave —
6 = ! .
4 E 500 | -
2 J ' g
[ —— e R B . /.I-K i
342 344 346 348

350 %0 342 344 L34 348 350
E GeV .. E GeV
om (GeV) Level split =™ (&Y
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