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Motivation

Extensions of the SM such as Majoron models
predict different signatures for Higgs decays

In such models, the Higgs could decay
Invisibly into a pair of neutralinos: H — &°°

ZH and WH produced from Bjorken
(Higgstrahlung) processes:

(see Choudhury and Roy, hep-ph 9312347)
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Higgs to SUSY:
Two possible channels:
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Event selection

All work done with Fortran based ATLFAST

WH channel ZH channel:

large missing p large missing p

one prompt lepton 2 prompt leptons

one or no jets one or no jets
Background: Background:

Wz -l E Hels ZZ SIEE

Wincl., W — IE Zincl.,Z > EE

ft > bb,W - IE f >bb,W 1 E
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Production cross -sections In

WH channel
mH =120 GeV WZ Wincl
W (pb) 0.2244 1.055 28540  126.1

#evis 10fb ' 2244 10050 285.4M 1.261M
# generated 1.5M 1.51 M 1584 M 59.16M

Overwhelming background from W inclusive:

Should disappear with high pTmiss cut
combined with high transverse mass mT cut.
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But the transverse mass cut Is
inefficient against W incl.
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W incl. events with high p tmiss:
from the tail of m , distribution

using parton level info

using parton level info

105 T T T T T T 109 ] F T T T T T T 109 ]
Entries o043 104 Entries 40131
a4 Mean 80.05 | - Mean 86.31
10 RMS 8.121 3 10l 27.74
0} : | ) With p ; miss > 1OG
| NO Pr MISS cut 103}
10 % : |
10 1w} §
1 P (T T | [ IIIFILIHH N ln'l | 'A LEq P R R I — |1”HL
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
mw for ptnu < 100. 0% mw for ptnu > 100
" I D ! 129 | ' 1z
250 K events 56 M events oy Pl
RIS [] 66.56
10 %
| Il I |
T T | 1IN . [HRINI I , . ‘ \ . , ‘
0 50 100 150 200 250 300 350 400 0 510 160 1;0 2(])0 2;0 3(])0 3;0 400

mw for ptnu > 100, mt > 120

Higgs group meeting 6 12 December 2002

mw for ptnu > 100, mt > 120

Pauline Gagnon Indiana University



Selected events in WH channel

source \WH |WZ |Wincl. |tt

SAB = 0.7

This channel Is excluded
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ZH channel: signal and background
production cross - sections

mH (GeV) 110 120 130

background| ZZ Z Incl. it

LEP mass limitis 114.4 GeV

Higgs group meeting 0 12 December 2002 Pauline Gagnon+ Indiana University



g emEA = Rl amezmo Lo T Tt

single or double lepton trigger

request two leptons: e  *e- or p*w

prmiss > 93.7 GeV against Z incl. background
anti b - tag and O or 1 jet: to reject tt bgnd
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Effect of pTmiss cut on Z incl. bgnd
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Inputs to likelihood after cut on
pr-miss > 93.7 GeV (for 10 fb 1)

Higgs group meeting 6 12 December 2002 Pauline Gagnont+ Indiana University



