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» Update of ttbar Xs study
— Wrong sample was used.

— Ttbar samples (~200 fb! par Vs) has “1 TeV”
overlay (other samples which has 350 GeV info.
were made by Miyamoto-san. ).

» Changing how to estimation yt
— Old : amplitude calculation
— New : normalization of 2D fitted Xs
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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 !!

Ott X f(\/g: I, Ft:' Us, Yt mh)

1.6 -

14 | NNLO

| NNNLO |

1 /\\ - o/60o(theoretical) ~ 4-5 %

2 | o/60o(theoretical goal) ~ 2%

06 |

04 | L= (25-80)GeV |
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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

tt — bWbW — bqgbqq tt — bWOW — bggblv

background

SM bkg. which have 4 or
6 fermions in final state
Main bkg.: WW, 77, ZH

(&

Branching Ratio

Z*W q

2-Jet 11%

e B q"
ete” — WW — qqqq
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Top Quark Reconstruction (6-Jet & 4-Jet)

2 na the bacl I | : Healgorithrm--R=0-7)
Isolated Lepton(l;,) finding using Econe #ofli;,=0 #oflig,=1
Jet clustering using Durham algorithm Cluster to 6jets  Cluster to 4jets

2 b-likeness Jets were found using LCFIPlus - -

Reconstruction of two W bosons q,+q,&9;+q, Qg;+9,& ligo+v
Reconstruction of two top quarks (b+W) X 2 (b+W) X 2
Minimizing the 2 QO @)
@
) (m?)jareco. - mt)2 (m?)jbreco. - mt)2 (mQjareco. - mw)2 (mijreco. - mw)2
X6—Jet = 2 + 2 + 2 T 2
Oy o Ow Ow
@ 2 2 2
2 (m?)jreco. - mt) (mjlr/reco. - mt) (mereco. - mw)
X4—Jet = 2 + 2 + 9
0 0 Ow



Selection Table 6-Jet @350GeV

Left

Generated
# of lepton=0
btag>0.1 x2
Thrust<0.84
Evis>290 GeV
missPt<38GeV
m,>100 GeV X 2

y45> 0.0015
y56 >0.0007

# of pfos>86

Left

Generated
# of lepton=0
btag > 0.06 x 2
Thrust<0.83
Evis>298 GeV
m,>100 GeV X 2
# of pfos>86

y45> 0.0015
y56 >0.0007

Sphericity>0.23

tt6j

1643

1592
1515

tt4j tt2j SM bkg.
1583 381 108053
357 19 75657
340 18 12869

OLD SAMPLE

1473
1467

1419
1406

tt6j

1643

1590
1550

NE\A?OZSAIW PLE

1455
1436

1442
1413

907

69 o 751

45 o 255
38 0 210
tt4j tt2j |SM bkg.
1583 381 133321
353 18 100576
17 36141

38 0 664
40 0o 715
28 0 516

S;

4.9

5.7
12.5
23.2
29.2
29.7
30.7

34.2
34.6

6j
4.4
5.0
7.9
19.4
25.5
29.8
30.8

31.1

319

Old sample =

include 1 TeV

overlay bkg sample

“wworzz bkg” is added.

Sn-Jet
6-Jet right
4-Jet left

4-Jet right

Oid New
24.3 23.4
31.6 30.6
22.0 21.7 ;




Selection Table 6-Jet @350GeV

Left

Generated
# of lepton=0
btag>0.1 x2
Thrust<0.84
Evis>290 GeV GC)
missPt<38GeV - Q_)
m,>100 GeV X 2 E
y45>0.0015 LI
y56 >0.0007

# of pfos>86

Left

Generated
# of lepton=0
btag > 0.06 x 2
Thrust<0.83
Evis>298 GeV
m,>100 GeV X 2
# of pfos>86

y45> 0.0015
y56 >0.0007

Sphericity>0.23

o

/E(t)dt = 5(fb™ 1)

tt6j tt4j tt2j SM bkg. s6j

1643 1583 381 108053 4.9
0-9_ N DL L L L L
0.85 % T
! 6jet i
0.8 Old sample -
0.75F New sample =
[ djet+|
0.7 F E
E 4 S ® . = o ® < o= |
065F 4 & o o o = o o o o
0_6 :u P T I R TR SR T TR TR TR N TR TR TR N TR R T .:

340 342 344 346 348 350

Ecm (GeV)

1442 40 715 31.1

1413 28 516 31.9

23.4

30.6

21.7




(4
Measurement of “m.”, “I.” and “y.”




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'
energy ILC general me: ECM(GeV) )

2 [ Otheory ]
Using luminosity spectrum, c71800 -_aLeftn E
theoretical cross section is convoluted. i )
1000 .‘“Right" -
Luminosity spectrum [ i
@350GeV 500/ .
0 I3;12I | I3£|14I | I3£|16I | I3£|18I | I350
\s (GeV)

£150L T
o Oconv. il
g®) [~ i
10-8...|...|...|...|... "q-") B 7]
0 02 04 06 08 1 31000 4y afp” .
Ecm / 350 g e b L
8 nght . ¢ :

*




Template
= R Tl ]
> Setting the Template: © ool R
I m=171 GeV . .
— Floating m">, I, and /s / Fixed o, (=0.12) s00] BRI
— The center value i m=172 GeV

PS 400 - . . . .
(mPS, T,) = (172.000, 1.400) T _
200 ~ . m=173 GeV ]

— Since as will be determined by lattice QCD S ‘
calculation in the future, here we make the & “f T
template of m, and T.. oor P
600 [ D .

> Fitting the o, 4001 : 1o Gov
- i .. I'=1.4 GeV |

— 0, is scaled from LO to NNLO calculation. 2001 ¢ . - =09 GeV 7
— Since the measurement of y, is to extract 40 342 344 346 348 350
the normalization of Xs, the normalization  _ 1000 "1 1o GeY)

= L Pol.(e ,e*)=(-80%,+30%
is used for Xs fit. e e ! E
_ . | ToyMC

— Interpolating y,, m, and I, o,s are fitted at 600 F ]
each center of mass energy. a00f-  royme .
— Using all center of mass energies (341 — 200 - — Theory ]

350 GeV), y,, m, and I, are optimized. 0
ILC general meeting Ecm (GeV)



Stat. Error

Left(50fb1) 30 40 0.058 32

Right(50fb1) 41 56 0.086 49

Left (50fb1) +

Right(50fb-1) 24 32 0.048 27

0.067
0.102

0.056

Combined ALL
m."5(GeV) I (GeV) Ve
172+0.018 1.4+0.024 1+0.037

OPS->MS

SV 4
mMS ~ mbPS — g(mfs— 20)as + ...

mMS = 163.800+0.017 (stat.)(GeV)
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Compare the result-m, & T

Center value
Mt =172 GeV, It =1.4 GeV

Stat. Error (MeV)

6-Jet old

6-Jet new

ILC general meeting

Left(50fb1) 30 41 | 30 40 | 34 47 | 32 46
Right(50fb1) 42 59 | 41 56 | 48 65 | 49 64
L(50fb1)+R(50fbY) | 24 34 | 24 32 | 28 38 | 27 37
Mt (MeV) 18 18
rt (MeV) 25 24
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Past estimation of y,

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

1

lIAmp

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

Ott X |Mw/o higgs - ytZMw/ higgs|2 %15001

109 1 50’ 10005

X — X|— !

sy 109X o X\
Yt 9 N

L " 1
342

WLO calculation
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Here yt is set “1”

“Amp” Stat. Error 6-Jetold 6-letnew 4-Jetold 4-let new

Left(50fb2) 0.072  0.080 0.078  0.088
Right(50fb™1) 0.102  0.107 0.11  0.123
L(50fb2)+R(50fb2) 0.059 0.064 0.063 0.072

“Norm” Stat. Error 6-Jetold 6-Jetnew 4-Jetold 4-Jet new

Left(50fb1) 0.062 0.058 0.070 0.067
Right(50fb1) 0.087 0.086 0.098 0.102
L(50fb1)+R(50fb1) 0.049 0.048 0.057 0.056
Yt “Amp” 0.044 0.048

Yt “Norm” 0.038 0.037
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Correction

m,vs T,
- T 155 e e e .
> 104} = oF :
i 0 15F -
1.02 e ¥ :
r 14F 3
0.98 1.35F
0.96 . 13F rmg =0.53
N ———— F ] ] ] 1 ] 4
1g b b b L
17185 1713 17195 172 172'03]p1s7(2(';61,7)2'15 '_ ?7-’1.85 1719 171.95 172 172.05P1S72.1 172.15
t m™ (GeV
— 155 T N S TR S TR LA i
= - :
g 1.5:— g
145 F -
14f -
135F d
13F r..=0.30
- gy
125 C . 1 . ., , | , .y NP BT L 'l
™7 096 098 1 1.02  1.04
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» Update of ;s measurement
— Using new sample, we can obtain the result.
— yt is estimated from normalization fiting.
— Integrated luminosity : 5 fb! X 20 points, total 100 fb!

Old results
m.">(GeV) I(GeV) Vs
172+0.018 1.4=%+0.025 1+0.044

New results
m5(GeV)  T(GeV) i
172+0.018 1.4+0.024 1+0.037
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