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Analysis Tools

e Important tools in H" searches:
- Trigger
- T-tagging
- b-tagging
— Jets/E ™

— leptons
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Trigger

F. Winkimeier

e cHarged08 might have
been the first public
conference where

beam-related LHC W

figures are shown! -
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e LHC triggers are collecting data and commissioning 1s in full

Progress R. Brenner
10E31: XE30_L1_TAU13, XE20_3j20_L1_TAU13

° Trlgger prOblem: 10E33: XE40_3j20_L1_TAU30, XE50_L1_TAU30
— H" studies rely heavily on channels without leptons

— Single-1tem triggers will have to high thresholds (ATLAS)
- Have to rely on “difficult” triggers, e.g. T+E_ ™

— low efficiencies in important channels (esp. light H")
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Trigger Efficiency from Data

F. Winkimeier

e Tag & Probe for

c, mMu, tau and & (triggered) 1) Clean signal sample (Z,J/y — I'l")

2
3

4) Determine efficiency by applying trigger
selection on Probe

Select track that triggered the event (“Tag”)

Find other track using offline criteria (“Probe”)

(
(
(
(

)
)
)
)

MNeed a high purity signal sample
“Probe” muon Biases must be checked carefully

R. Brenner

» Expected uncertainties with 100pb:
-¢e: 1-2%
- W <5%

- T+E_™: 3% (statistical only)
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b-tagging
e Approaches: - f:c:;x\./s

/

_ /3. Muon/
Impact Parameter 2 on

G. Piacquadio

- Secondary Vertex 4 2. B-hadron

(new: JetFitter) Primary £ /
Vertex

- Lepton-ID based 1 mpact

Parameters (rp + z)

Light jet rejection

Algorithm performance:

» Efficiency measurement from data: S04 o5 e 07 bjtﬁ},
— up to 6%, from QCD dijets (50/pb)
— 8% (stat)+ 3% (syst), from ttbar (200/pb)
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T-tagging

K. Jakobs, 2006

Future steps (work to do for the LHC analyses)

« consolidate 1 ID algorithms
(profit from the rich experience from the TeVatron, TeV4LHC very useful,...)

« work towards a complementary track-based t |ID approach to improve the performance
at low PT

« discriminate between various decay channels
« refine and consolidate multivariate analyses

+ study further ways to measure the t tag efficiency from data
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T-tagging

Future steps (work to do for the LHC analyses) . i

Thehadronic tau reconstruction in the ATLAS experiment has matured and is stable.

« consolidate 1 ID algorithms
(profit from the rich experience from the TeVatron, TeV4LHC very useful,...)

Tau base reconstruction: the shrinking cone

1-jets become more collimated at higher energies

better reconstruction performances achieved with a signal

cone size which scales as 5/E; with a min and a max set . .
to 0.07 and 0.15 respectively (marginal efficiencies) Flne-tunlng of

L. Lusito [TTTTT] FETETEETETTCMGY established algorithms

) approach to improve the performance
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—
|
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T-tagging

Future steps (work to do for the LHC analyses)

« consolidate 1 ID algorithms
(profit from the rich experience from the TeVatron, TeV4LHC very useful,...)

« discriminate b Track Seeded Philosophy:

» refine and co g track will contain most of
e energy.

+ study further ' ninimum amount of energy is
d in an annulus around the core

Core Region

Al —07

The hadronic T decay results in visible
components such as charged and Isolation Region
neutral pions that are well collimated. (e X « 04
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T-tagging

Future steps (work to do for the LHC analyses)

« consolidate 1 ID algorithms
(profit from the rich experience from the TeVatron, TeV4LHC very useful,...)

« work towards a complementary track-based t |ID approach to improve the performance

1. If |EfICALECAL - powack| < D G, @ useT ~ track p, corresponds to T-> T+ v

R. Kinnunen,
2. If EFCAECAL —prtvack > 2 Gegro L. Wendland
2.1 if |E{5CAL - prirack| < 2 Oypyp 0 use T~ track p + ECAL cluster,
corresponds to T—> 1t + nn? + v with charged pion not interacting in ECAL
2.2 if pprack - EHCAL = D gy, ., T interaction in ECAL, take the calo jet
2.3 if EfCAL - pack = 9 gu.. . hadronic jet, rejeet

3. If EFCARECAL _ g frack < D G, o : track reconstruction problem, reject

Charged Higgs Prospects with ATLAS, cHarged08 Martin Flechl 9



T-tagging

Future steps (work to do for the LHC analyses)
T e A, Saavedra

—ea— 1-prong, E =10-30 GeV ; - —a— 1-prong, E_=60 - 100 GaV

—a— 1-prong, E_ =30 - 60 GeV - a— 1-prong. E, » 100 GeV

e 3prong, E, =10-30 GeV : Gy Tk —a— Jprong, E_ =60 - 100 GaV
T ; 'F - o E w 10

a- 3prong,E =30-60GeV 7 Ny~ femab e

seful,...)

e the performance

- ATLAS

' I A il h i | A il Li ek L ek L l | il | il ik e
0 01 02 03 04 05 06 07 08 05 1 0 01 02 03 04 05 06 O7F 08 08 1
Efficiency Efficiancy

« refine_and consolidate multivariate analyses

« study further ways t@ measure the t tag efficiency from data
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T-tagging

Future steps (work to do for the LHC analyses)

A. Saavedra

S eful,. ..

-I 2
\ Mean 53.8GeV
g =10.6GeV

« discriminate between various decay chal

— HEN I H ™ Te0 M1 s 1D
; H Wighiio m

. . . . = i
* refine and consolidate multivariate analyse -

There 1s more work going on concerning
measuring tau efficiency from data than has
been shown at this workshop
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m_(H") in the leptonic tau mode

O. Vitells

* Novel generalized transverse
mass concept, ()2 = max  [(p"+ )2

[TH 55 HSS
[ P E

I b f@pjz

 developed in the context of (™ =pp
H" searches, but applicable
also beyond that

:‘1”{2(‘3: I

generator-]
H+ (130] - TV Ievel

* Necessary ingredient for H*
discovery potential in

H+ — 1v, t—lv

arbitrary units

0 L 1 I 1 1 1 1
20 40 60 80 100 120 140 160 180 200
M, [GeV]
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Systematics, Search Results

e Important recent developments in:
— background estimation from data

— Evaluation of sensitivies (cross sections, parameter-
dependence)

— H* searches
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Data-driven

Background Estimation
e ttbar (ATLAS) ttbar (with )

Event (data)

“data-MC hybrid” |

2 2
L2 —m VT
£ 2 — Zr"™r  gcale back leptonp —— CUStom HEPEVT Record
2 with 1t 4-vectors

. GeneriC methOd tO Eventlafter 1

H removed

estimate the background Data-MC | 1

“Hybrid”

for many H" channels (and not (analysis +— @ merged event 15— oigizadn. sim. reco)

Data driven method to measure thn W+3/4jeffbackgrounds

® CMS due to missing E; mis-measuremen
-Exploits the precise muon momentum measurement in W->lv decays
Plan for optimized study
- replacing the muon with 1

T. Vickey

(Monte Carlo in lieu of data)

Tauola

R. Kinnunen

ents in the “signal area” can be obtained with the normalization:
NOCt-sel) = NQCD(QCD-gel) * g(1—miss-id)
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Sensitivity Evaluation

A :SUSY corrections in H" production/decay now

taken 1nto account by both ATLAS and CMS
(have not been by the time of cHarged08)

* W: Sensitivity depends heavily on choice of U.

c

— has been S of
evaluated for  &f
CMS: 50?

30f
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S. Heinemeyer,

R. Kinnunen, ...
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H™ Searches

* ttbar —» bW bH+ — bqq btv, t—hadrons  LE-Coniavitis

56 dlscovery sensitivity 95% C.L. exclusion sensitivity

— First fullsim
study of
this channel

[3om /

Preliminary B 1o v ]
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“New” channels for H" searches?

e New... or “to be rediscovered” preliminary |S. Gentile

en B0

- H* decays to SUSY cascades %

40F

350

but also discussed: al
- H" produced in SUSY cascades 2

— H* production with/decay to "5
bosons, e.g. H—-WA o

5L
:|||||||||||||||||||||||||||||||||
900 350 400 450 500 550 600

650700
m, GeV
e Can we fill uncovered regions?

e What is the timescale for such searches?

— ¢.g.: can it be done before SUSY discovery?
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H™ Searches

e Problems:

— Simulation Statistics!

7 controls the statistical error due to MC sample size.
for large 7 this becomes significant, e.g. 1+1 events at L=1fb!?
becomes 30+30 events at L=30fb!

5c discovery sensitivity

CDF Run I
[ Excluded
£ 95% CL

[ som!
B 10"
[ R

ATLAS |

; . .
90 110 130 150 170 200 250 400 600
m . [GeV]

Scenario B
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O. Vitells

Neglecting uncertainty from limited
MC statistics
| Note: This 1s an 1llustration

of our ignorance,

and perhaps an
indication of what is
possible — and not the
ATLAS sensitivity
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H™ Searches

e Problems:

— Simulation Statlstlcs' 0. Vitells

- Trigger (low efficiencies in absence of leptons)
* Most important requirements:
- excellent understanding of ttbar (10%-level)

— some understanding of QCD (order of magnitude)

- High purity in T-ID, very small tails in E_™
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Summary (of the summary)

e Tools:
trigger, T-tagging, b-tagging:
- algorithms 1n good shape and robust

- efforts now on determining efficiencies from data
(and optimizing wrt differences MC and data)

e Searches:
- Strong 1nterest 1n testing new/rediscovering channels
- anew level of “realism” has been reached
(stmulation and interpretation),
...but 1t's still simulation. Data 1s around the corner,
and experiments are in good shape to react to the
unavoidable fact that 1t will not resemble MC
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The Last Slide (Really)

K. Jakobs, 2006
Uppsala is a nice place to be, looking forward to forthcoming workshops

I hope everyone agrees to this

Possible Roadmap:

» 2008: work on tooling (tau, btags, methods to
get efficiencies from first data)

— 2010 first results from data ... |still feasible

— 2012: | hope that we know whether a Charged
Higgs exists or not

regardless of the outcome: we could
continue to get lectures on how to drink
the Uppsala Schnaps

S. H. did not get as much snaps as he
wanted yesterday. He did not share
his single malt either, though.

.
Lord is still the same And many thanks to Karl for his
ig Thanks to the Organi —-Jiwork on preparing the session

Charged Higgs Prospects with ATLAS, cHarged08 Martin Flechl

21



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

