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Event Simulation and Data Analysis

Event Simulation and Data Analysis

o Signal ete” — ZYHY, H%v events and backgrounds:

efem —qq(v)
_____ et s ti
_ete s 7070
—ete” - WTW~™

—ete e W
generated with PYTHIA 5.02 and JETSET 7.405

e generators tuned on LEP data for EW and QCD variables and
CLEO+LEP data for heavy flavour decays.

e include /s smearing due to beamstrahlung

e simulation at /s = 350 and 500 GeV
for My = 120 and 140 GeV/c?

o Assume [ L = 100 fb~' for analysis and cxtrapolate to 500 fb~!

Detector Simulation

e Parametric smearing (SIMDET Program),

e Full GEANT simulation and track fit
(BRAHMS+DELFIT Programs),

e Dedicated event Reconstruction and jet flavour tagging.
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Higgs Selection

Events/ 1 GeV /100 b

Higgs Selection

500 GeV

100 110 120 130 140 150 2‘IGO
M,, (GeVrc?)

140 150 180

EFFICIENCY FOR ete — Z'H, Hpy.
Z% — ANYTHING, H — HADRONS.

Vs (GeV) 350 | 500
m(H) (GeV/¢?) 120 | 120
H°Z?. Hup Efficiency | 15 % | 20 %
HZ" H%p Purity 68 % | 68 %
S/VB 59 | 52
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Higgs Branching Ratio Determination

Higgs Branching Ratio Determination

® For each candidate hadronic Higgs decay compute uds. cc and bb
di-jet flavour tagging probabilities:

® obtain background composition from f peak sidebands:
e [it:

~ BR(H — bb)/BR(H — hadrons).
— BR(H — ce)/BR(H — hadrons) and
~ BR(H — g¢)/BR(H - hadrons) fractions

® use a binned likelihood fit to the background subtracted di-jet
flavour tagging response (3 entries/cvt).

V'S = 350 GeV

Entries/100 fp "

1.5 2.5

1 2 3
light Quark Tag € Quark Tag b Quark Tag
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Higgs Branching Ratio Determination

BR(H" = ¢q) Determination

FIT RESULTS FOR m(H) = 120 GEV/c? AND 500 fb~'

' Channcl Input Fit Fit
BR \/E = 350 Vs = 500

BR(H—bh)
R s | 087 | 087 £0.01 | 0.8+ 0.01

BR{Hl—cg) : ¢
BR(H hadrons) 0.03 [0.031 4 0.005|0.025 4+ 0.006

BR(H—gg)
TR | 0.09 0.093 & 0.004 | 0.095 + 0.005

BR(H" — 7177) Determination

e 77 Higgs decays rejected by hadronic Higgs decay sclection,

¢ Dcfince global H — 77 probability using six discriminating
variables:

RESULTS FOR m(H) = 120 GEV /c? AND 500 fb~'

Channel Sclected Evts. / 500 fb~!
H— 17 810

H — bb 2

H — gg,cc 9

Non Higgs Bkg. 1390

Accuracy on oz X BR(H — 17) = 5.7%

Higgs Studies at the ete ™ Linear Collider-




oz Determination

|'/,/-
¢¢ RECOIL MASS FOR ete” — ZVH" — /¢~ X
My = 120 GeV/c* My = 140 GeV/c?
E 200 I + % 200
] | ’
Y : oL
o bl - Wa-i.ﬁvwﬂ Jﬁﬂ —_— +"‘_++.*' ""41+L
e Good agreement between full GEANT and SIMDET simulations.
My Signal (up) /100 th~' | Bkg / 100 fb ~'| Eff. | S/v/B
1120 GeV/¢? 250 78 57% | 27
[ 140 GeV/c? 216 38 55% | 35

STATISTICAL ACCURACY ON oz

My | %241 (ce + pp)

GeV/c*|  for 500 th™!
120 + 2.1%
140 +22%
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7z Determination

Higgs Branching Ratio Determination
for myr = 120 GeV/c? and 500 fb !

Channel ) BR)/BR
H/h® — bb + 0.024
H/hY — cc + 0.160
HY/hY — gg + 0.047

H/RY — 7777 | £ 0.060

Higgs Branching Ratio

- F—;_s\gg

T7T

CcC

[T U N S SRR S0 A TSN SO T ST ST SR S S | |I_I_J]l11nlllllll}iii|
110 115 120 125 130 1356 140 145 150

m,, (GeV/c?)

e SM BR’s and uncertainties estimated from HDECAY with:

—my = 482 + 0.10 GeV/c* my — m, = 3.40 & 0.04 GeV/c?
— as(myz) = 0.1164 £ 0.0025, my,, = 174 £ 0.3 GeV/¢?
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Introduction

4 ™

e in MSSM:
0 3 in? 0 — 052 ¢v
BR(A" — bb) x 2055  BR(A" — c€) ox 555
e o (M%%—Mi) sin 3 cos 3 _u
with: tana = NI (M ot G % sin B} and tan(3 = o

BR(h—cf) 1 ~ (Mp- M3)
BR(h—bb) 7 tanlotan?3 — (MZ+M3)2

e — Higgs bb branching ratio sensitive to SM or MSSM naturc of
the Higgs boson but not to the mass of the CP-odd scalar A due

to dependence on mgpgy — Mg] M;;Q from radiative corrections;
] DR bh) /BRI sb) g E
. - - IE, =500 GeV
L) [BR(MSgM)—BH(SM)]!BH(SKA) gt ¥ ! Ym0y
16§ —25% f % I
Wl ] e () 5 |t
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10F 75% 8 ]
8
[ 5
6 5% /
4t
N M, =1 TeV
[ 1 LSS = S S s S S S e 0 S
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¢ — Ratio of h” branching ratios to up and down type quark sensi-
tive to A mass M, almost independently on the stop mass scale

mgsusy:-

® i = gg decay has similar features to ¢¢ since it procceds mainly
via a top loop diagram.
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ozy Determination
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7zy Determination

07y Determination

~

e The determination of the Higgstrahlung cross-section is a key in-

gredient in the extraction of the absolute Higgs decay branching

ratios.

e Higgs tagging independant on the Higgs decay mode is im-
portant in the study of rare and exotic Higgs decays (c.g.

H" — invisible).

e Usc dilepton recoil mass from Z — ¢+¢~ decay.

e This rcaction scts stringent constraints on the momentum resolu-

tion from the main tracker.

e Study o,/p* using BRAHMS simulation and full track fit

Track Fit
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e [mpose beam-spot constraint to improve momentum resolution of

energetic leptons.
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7z Determination

MOMENTUM RESOLUTION
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Event Selection

e Select events with at least 2 isolated oppositely charged particles:

— no cxplicit lepton identification
—p > 20GeV/e
— Define cone £10° around the particle
and require E,. < 7 GeV.,
® COS Orprye < .85

TM

® COS Q!’frn_?iss < 090 lf Pm?,SS > Ebeal-]-”_
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