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Conclusions

Absolute accuracy (in MeV) on the determination of 1 ;:

recoil miss

LH e L0 0 Gi

ZH - qqbhb
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/1 ‘(]({\\ |

Relative accuracy (in %) on the determination of o (ZH — X):

recoil minss
/11 i T A A

ZHL - qqhbhb
L = ET N N NN
ZH XY Ny L WY
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number of events/500 b
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The final step: look at missing mass distribution:

00 ¢ S—_—
| sqrt(s) = 350 GeV —— WW—Fusion
mH=  120GevV }i - Higgsstrahlung
00 b -=------ Interference
-------- Background

200

100

]

e N IS B R B R BT S

50 100 150 200 ‘ 250
missing mass (GeV)

® Determine the rate for WW-fusion from a shape fit to the con-
tributions of WW-Fusion, Higgs-Strahlung and background.

¢ Interference currently treated as constant (could be fit as well)

e Systematics: background shape can be checked from
anti-b-tagged selection

¢ Higgs-Strahlung shape can be checked with
HZ — bbt* ¢~ events after removing the leptons

® Running with different beam polarisation has different effects
on the background and Higgsstrahlung contributions!

K. Dasch Measurernent of the Cross Section for WW-Fusion, LOWS2000 - Farmilab, 25/10/200 Page 7



Interpretation 1: the total width'

mp [GeV] Acrfusim/ ABR(WW)/ Al'y |

120 2.8 % 5.4 % 6.1 %
130 3.7 % 3.3 % 5.0 %
140 4.2 % 2.5 % 4.9 %
150 7.4 % 2.2 % 7.7 %
160 15.9 % 1.9 % 16.0 %
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K. Desch Me&a-uremmrt of the Gross Section for WW-Fusion, LCWS2000 - Fermilab, 25/1 10/200 Paga 11



Interﬁretation 2: gaww I

WW-Fusion measurement clearly increases sensitivity
togunww.

Global fit of to all Higgs boson couplings from all
“available” measurements ("HFITTER”):

CE,, MSSM prediction: m,, = 120 GeV

;9,,,5 200 GeV < m, < 400 GeV >

2 | _
11 = -

400 GeV = m, <600 GeV = ——
1.05 | 600 GeV=m, <800 GaV

800 GeV < m, < 1000 GeV _

0.95 |-
08 - LC 1 (with fusion) i
LC 95% CL (with fusion)
085 LC 1o (w/o fusion) )
L LC 95% CL (w/o fusion)
08 e e et sl e S R i e e
0.8 0.85 0.9 0.95 1 1.05 11 1.15 1.2
Iw/Iw(SM)

K. Dasch Measurement of the Cross Section for WW-Fusion, L CWS2000 — Fermilab, 25/10/200 Page 12
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Figure 4: M., invariant mass distributions'for 350 GeV: a) gyy and b) viryy Events]
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Figure 5 M., invariant mass distributionslfor 500 GeV: a) ¢§yy and b) viyy events
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Combine hadronic and semi-leptonic

channels:
- —— -
e e ->tth 7
1.0 b - ‘I 4
L=1000 fb”, &,=.6 y
l‘f-
/‘
s p
&% e \s=1 TeV Vs
——-- V=500GeV .- )
2505 v
0'0 s A " A ] A A A A A A A A "
100 110 120 130
M, (GeV)

e Statistical error only in plot

e Interesting question is how well do you

need to do?
e Juste and Merino (hep-ph/9910301): More sophisticated analysis

with TESLA detector and neural net analysis
o Juste and Merino: /s = 800 GeV; M) = 120 GeV
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SELECTIONS

iii) Six jets (clustered with DURHAM)
e event forced in 6 jets topology
e jet b-tagging
iv) Combinatory & masses
3 di-jets (hhZ) — 90 combinations
e direct use of the reconstructed di-jets masses
- mss matches a 7Z mass

- At least one b jet among the recoiling jets
- m19 and mg4 such that ||mi3-mg4|| is minimum

e simply combined to form the distance Dist

Dist=/((mi2 — 11%@3)2 + (maq — 1?3)2 + (mse — mz)?)
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23-28-oct-2000 Higgs self couplings @ /8 = 500GeV
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SELECTIONS

v) Multivariable

informations from
» b-content of the system recoiling to the Z
e di-jet masses (12, M34, Ms5)
are combined in a multivariable analysis (NNet)

—_ ok ok b b

SN PAODOOOCON DD
I

o == N W A~ O

0 02 04 06 08 1 0 02 04 06 0.8 1
NN (hhZz) NN (Zbdf)

23-28-0ct-2000

Higgs self couplings € /3 = 500GV
LCWS5200-Fermilab



Ao /o

Cross-section (o,,2z)measurement takes into account
a caracteristic variable (oisT, NNowpue, ... )

selection - Ac/o

variable L= 500f/b~! 1000fb~! 2000fb~*
B DIST 32.8 % 256 % 17.7 %
C DIST 29.8 % 21.5% 151 %
B Npmelsst  241%  17.3% 116 %

D NN output 20.4 % 129 % 103 %

Table 4: Relative error (Ac/c) on o,z for different selections and integrated
luminosities

Ac/o
AN Thh7 N%%OZ €hh7 L= 500 1000 2000
(GeV/c?) (fb) ! fb~? fb?

120 0.186 93. 43% 24.1% 17.3% 11.6%
130 0.149 74. 43% 26.6% 19% 17.7%
140 0.115 57. 39% 32% 23% 1%

Table 5: Relative error (Ac/c) on o,z with the selection B+N§?‘;’i‘ vt for

different Higgs boson masses and integrated luminosities; cross-sections are
reported and (N;29) the expected number of hhZ events with £L=500fb~"

23-2B-nct-2000 Higgs 36IF couplings © /5 = 500GeV
LCWS200-Fermilab
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H*H™ summary

Full reconstruction of eight jet events possible m HTH™ — tbth
and H'H — WHh"W h' decay channels.

High purity with few per cent signal efficiency with b-tagging
and kinematical fits.

Estimated measurement precisions for 300 GeV/c¢ H'H™
(500 pb ! at 800 GeV at TESLA):

e Mass measurement: 1-2 GeV/¢

e Cross-section measurement: 10-15 9

H+H- 300 GeVic” (tbtb) H+H- 300 GeV/c® {tbth and WhWh)
T e —— ; S
3 [
g un ;-1 E = |
£ t i
54 | 4 #
- i
| | 1 |
|
k2 1 |
- \ m-;
W r“IHU | ' ‘e
| | |
5b ; i .‘
| | ] 10 e i M e
i Et o [T m,.,-ﬂ"' rl‘ pully # an- PN (AT AT LT uU:Eu-..IJ‘ "'JI‘—‘ A L-' ] n\'ul-[""%a'!nl-l_-“-?
mr%mmzoﬁmmmm# 150 175 200 I25 IS0 275 Wb 325 B0 ¥E 400
Fitted th b manz (GeViey Fitted Wi, Wh mas (GeVic’h

——

Fitted mass in W+HhW—h? channel. Red histogram shows the
fraction of thib events passing the W h"W h? cuts.

Fig. 1: Fitted mass of 300 in tbtb decay channel. Fig. 2:

A. Kiiskinem “H4+H- production at the LT LCWS2000, October 25 2000
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