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& Monte Carlo Generator & Simulation

e MC Generator: PANDORA V2.2, PYTHIAV3.1
Using NLC Beam Energy Spread (1%)
= Thanksto Michagl E. Peskin, Masako Iwasaki.

e Analysis Platform: JAVA Analysis Studio V2.2.5
= Thanks to Tony Johnson, Mike Ronan,

Wolfgang Walkowiak.

e Full MC comes from SLAC lcddata server
= Thanks to Gary Bower, Norman Graf.

e Detectors: LDMARO01(LD), SDMARO01(SD)

ecte” = ZH — 171" X(v)
V.S = 350, 500 GeV
M =120, 140, 160 GeV
£ =500fb""
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}% Signal and Background

e Signal: eTe™ — ZH — p = X(v)
VS(GeV) My o(fb) Exp. Events

350 120 519 2590

350 140 437 2185

350 160 361 1805

500 120 265 1325
500 140 245 1225
500 160 215 1075

e Background: ZZ, WW (fast MC only)
VS(GeV) BKGD o(fb) Exp. Events
350 77 878.4 439K
500 77 561.9 281K
350 WW  21.8K 11IM
500 WW 143K M
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}% Selection Cuts

1). Energy of /= from Track: E; > 10GeV

2). Polar angle of [*: | cos(6;)| < 0.9

3). No. of [* satisfy 1) & 2): N} > 2

4). Inv. mass of [717: [ M- — M 0| < 5GeV
5). Polar angle of ZY(IT17): | cos(6,+,-)| < 0.6

6). Angle between ["17: cos(0;4,.,;) > —0.7

Recoil mass of [ 7]~ system:

MH:JS—QO\/EOEFLZ——FMZ%LZ_
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Selection Efficiency

ecte” — ZH — up X(v)

V'S | Mpiges| fastMC | full MC

(GeV)| (GeV) LD | SD | LD | SD
120 [55.2155.2]55.5/49.7

500 | 140 |55.4/55.4/55.9 49.6

160 |55.2|55.3/56.8|50.4

120 149.9/50.0|48.241.2

350 | 140 |48.2/48.2148.6 40.8

160 |48.047.9/47.6/38.7

= At /s = 500 GeV, Eff. is ~ 55%.
= At /s = 350 GeV, Eff. is ~ 48%.

= For full SD, Eff. Is degrading 6 ~ 8% because
of low track reconstruction efficiency in SD forward
region.
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ue Higgs Mass Distr. After Selection
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e Comparison of Pandora V2.1 & V2.2.
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e Measurement of Higgs Mass
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ecte” = ZH — upu~ X(v)
e Fitting Function: Gaussian + Polynomial(P3)
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NLE

Measurement of Higgs Mass

NLC350(Full) - M, =120 GeV, LDMARO1
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NLC350(Full) - M, =160 GeV, LDMARO1

E X*/ndf 1247 | 84
E P1 62.56 + 5.127
loo — P2 1209 + 0.2506
1 P3 3.012 + 0.2712
] P4 257.0 + 3.805
i P5 -2.859 = 0.3455E-01
80 ] P6 0.9207E-02 + 0.1980E-03
> i P7 -0.5039E-05 + 0.7954E-06
D 4
o ]
i 60 ]
Ry 4
(2]
=
o Vv
> . o
m 40 >
b .
.
7 <
20 oy
7 O ‘_ ™
0

100 110 120 130 140 150 160 170 180 190 200
Z° recoil mass (GeV)

i Z/ndf 1107 1 44
100 | N -
P3 2526 + 0.1717
1 P4 -3371. £ 5.486
80 | e Aﬁiiﬁi 0240708
> T P7 57POE-03 + 0.9709E-06
8 i
— 60
E i
= i
@ 40 ]
20
O A A A I A B AR A
100 110 120 130 140 150 160 170 180 190 200
Z° recoil mass (GeV)
NL C350(Full) - M, =160 GeV, SDMARO1
1 X*/ndf 10.02 / 44
] P1 51.16 + 4.747
90 P2 160.7 £ 0.2241
] P3 2401 + 0.2209
80 P4 -3496. + 5402
* P5 59.37 + 0.4299E-01
70 E P6 °+03320+  02352E-03
> E P7 0.6142E-03 + 0.9505E-06
3 60
— E
E 50 .
& 40
TN
30 -
20
10 -
0 :“"\"‘w"“\‘“‘\“"\‘“‘\““\““\““\““
100 110 120 130 140 150 160 170 180 190 200

Z° recoil mass (GeV)

ecte” = ZH — upu~ X(v)
e Fitting Function: Gaussian + Polynomial(P3)
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AN Resolution of Higgs Mass
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Gaussian + P3 Fit (PandoraV2.2)
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e Gaussian + Polynomial(P3) fit:
= 0 Mpiges at 350 GeV: 2.5~ 3.5 GeV.
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-8 Accuracy of Higgs Mass

1.5
Gaussian + P3 Fit (PandoraV2.2)
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e Gaussian + Polynomial(P3) fit:
= AMp,44s 81 350 GeV: 110~ 160 MeV.
= AMp; 44 at 500 GeV: 600 ~ 1200 MeV.
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-8 Accuracy of Higgs Mass
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MC Interpolation Fit (PandoraVV2.2)
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e Monte Carlo Interpolation Method
= AMp,44s 81 350 GeV: ~ 90 MeV.
= AMp; 445 at 500 GeV: ~ 300 MeV.
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N Cross Section of ZH — 171~ X ()

12
MC Interpolation Fit (PandoraVV2.2)
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e Monte Carlo Interpolation Method
= Ao /o at 350 GeV: ~ 3%.
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AN Summary

e Fast & Full MC, LDMARO1 & SDMARO1

ecte” = ZH — 1T~ X(v)
V'S = 350, 500 GeV and £ = 500 b1
M = 120, 140, 160 GeV

e Gaussian + Polynomial(P3) fit
= AMp;gqs @ 350 GeV: 110~ 160 MeV (*100).

= AMpiygs 8 500 GeV: (300-400)
= o, & 350 GeV: 2.5~ 3.5 GeV/(L.6).
= o, & 500 GeV: (3.0)

e MC interpolation method

e Accuracy of higgs mass
= AMp;q,s @ 350 GeV: ~ 90 MeV (60).
= AMp,q45 at 500 GEV: (120)

e Cross sectionof ee™ — ZH — IT1-X(v)
= Ao /o a 350 GeV: ~ 3%(3).
= Ao /o a 500 GeV: (4.7)

* numbers in parentheses are for PandoraVv2.1.
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