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= \Viotivation:
— Several scenaries for physics BSM predict a
significant invisible branching ratio

— Complementary to the VBF channel with invisible
Higgs

= Build upon work done at Royal Holleway:

(E.Brambilla, talk at Higgs WG meeting, May:2002; T.L..Cheng,
MSc.Thesis, available at: http://www.pp.rhul.ac.uk/~ctehlee/)

= Aim to reproduce and build upon results from
— previous analysis:

(B.Kersevam, MiMalawskip E:Richter-Was, Eur. Phys. J C29
(2003)1541, ATC-COM-PHYS-2003-016; M.Malawski, MSci Thesis,
hep-ph/0407160)
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Process

bbW, W — v
bbZ, Z — I*I-
ttW, W — v

ttZ,Z > v
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330 (*) fb
490 000 fb
73 000 fb
61 400 fb
420 fb

190 fb

/JL) overviey

hasedlanalysis
Only signal and tt backg so far
Difficulties:

= Two components of missing
momentum: can't reconstruct

t—>bvl

ttbar is the' most significant
background and is very. similar:
e signall s

Signal/Background ~10:2

(*) =520 fb in reference
gAML RIRLEIY analysis, with SM couplings
Week - Oct.04
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ATLA Atlantis  Event atlfast 7.0.2_0_00010

Reference analysis cuts:

= 1 electron (p>25GeV; |n|<2.5)

or 1 muon (p->20GeV; |n|<2.5)

= Veto on additional electron (p>10GeV)
or additional muon (p;>6GeV)

= 2 b-tagged jets
= 2 or more un-tagged jets
= {—Djj reconstruction:
= Jm-m,,|<15GeV; |n|<2.0 for jets in W—j]
= |m;-m,[<25GeV
=TT > 120 Gel .
«Vissing E; > 150GeV
= Scalar sum of p; of reconstructed | | | b b: XE;>250GeV
= Inreconstructed W — Jj: R; :\/(anj+(p2jj) < 2.2 (to reject lep-tau decays)

Higgs WG meeting - Physics
Ricardo Gongalo - RHUL Week - Oct.04




Sifulatior)

= Channel: Higgs (m;, = 120 GeV/) decaying to neutralinos in
MSSM
— (tanp=5, m,= 1 TeV; M= 44 GeV, M,= 220 GeV, M,= 1 TeV)
PYTHIA 6.203 for signal and background
Generated 60 M tt + 10 M tth

Atlfast simulation, ATLAS release 7.0.2
— Low luminosity setting

— Cone Jets (R, = 0.4)
= Jet tagging: b jets 60%:; ¢ mistag 10%:; u,d,s,z mistag, 1%
' — CTEQ5LPDFs -~
C— (R C (-historical)
= |nterfaced code to Atlfast within Athena to produce

dedicated ntuple
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th)s Pack-te-hack Infhackgreund
— moere ‘mercedes star’-like in signal
— Most missing p- from Higgs decay (especially in had-had channel)

E final state biv+b
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[HESVElSE Mess), ZE
and E;"s>are 'goed
discriminating variables

m+ has sharp edge for tt
background at ~m,,

But background
xsection ~1000 times
higher than signal

= Talls of background
L distrilbutions very: large

clf]C

L DaCKYrounc

[ Tansverse Wmass |

F 1t

ttbar
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m; :\/(E_Fniss+E_|repton)2 —(B:_niss+_b$pton)2
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RESUIlS S0 Iar...
Relaxed E-115 CUt to) 120G eV Wit rererence analysis

Backgreund muchrhigher than tth
Signal and background normalized to 30 fb+

Ll
102 HAccepted mntsl
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" VIost-b
fiem; lep-tau and lep-lep
decays of tt, as
concluded In reference

paper
= 7t decays increase the
missing E
= \\W=sjj reconstructed

fromIISRIESRIEets 1n L
lep-tau and lep-lep : 1 1 1 ddaychame

events
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sV ainTpronlemnrt
packground Is the “lep-
tau*channelrdecays
with fake W—|]

= {th signhal much more

pure wrt W—Jj (we're
looking at the tails of tt
background)

EENGEmuch polnt.in

rejecting ausinT
Atlfast, must look for

other possiblilities
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NG ciit found so far that' canibe targeted at lep-tau’and lep-
Ieprehannelsiinttt production:in' additionitorwiatWwas fotnd
In the reference analysis
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Accepted events for 30 fb_lr

1 tth x-section scaled to SM value as used In
reference analysis

ﬁ'\

(7/1

tth; x-section =520 fb?
Signal = 44.3 events

L

tt: x-section = 490000.0 fb?
Background = 812 events

S/B = 1.55
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Cugnulzaiiive afiiciency ui eLis;:

REASONEIE agreeEmeEnt With ETErer

(“check™ column)

Agreement wrt tt background' efficiency becomes worse (factor 1.35 —
2.8)ifor cutsrafter-m- cut

Testing all t—>bjj combinations against m,,, and m
better wrt “cross check”

Ol SONVILIGISISIEN G cll)

(“this analysis” column)

background = (small) net gain in significance

Cut

Lepton
Jets/b jets

t —>Dbjj

My

miss
ET

Reference
tth

Cross check

tth

tth

22%
5.0%
2.6%
0.87%
0.41%
0.40%
0.28%
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23.6%
5.7%

2.9%

1.12%
0.51%
0.50%
0.33%

23.6%
5.7%

3.4%

1.33%
0.67%
0.67%
0.44%

this analysis Reference tt

22%
4.9%
2.4%

r

T y3=| 0=20%) fo)p '-—-

Cross check

tt

23.6%
5.01%
2.60%

~?

0.041%
2.0x10°
2.0x10°
7.5x10%
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0.055%

3.8x10°+0.6
3.7x10°+0.6
2.1x10°+0.5

gives efficiency ~30%
oth for signal and

this analysis
tt

23.7%
5.02%
2.98%
0.063%
4.9x10°
4.6x10°
2.8x10°



Tried something different:

= Assume p;™ss comes from
vand h only
Build grid of points in p;V
and o(l,v) and calculate p,"
p,’ can be found from p;V

and p'e? assuming W on
mass-shell
= Fromp®, pvand p'P,
. calculate m, for each point
= Propagate errors in m,
from grid spacing to obtain
o, and calculate y?
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N\IT1ErTiatl

= Kinematic fit ~Works for
signal: o(p+2)~85GeV
= Will try to use fit results for

discrimination against tt
background

= The hope Is that this

allows other cuts to be
___relaxed

= Correlations, tojmrand
(EIES may e important
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Coriciuslorns

- _I\/Iajor Packgreunad to tth has been studied

= Reasonable agreement with reference
analysis — still work to be done to find
remaining differences

= Some improvement in significance may be
achieved by different reconstruction of t—hbjj

EESImple Kinematic fit to semileptonicitop
S decayimeyertSertiftordiscriminate against
packground
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