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New Jet calibration:
— Very nice improvement! And very important for us!
— Discussion in jet group to find practical way of using
calibration — many nuisance parameters

e https://indico.cern.ch/conferenceDisplay.py?confld=161254
e https://indico.cern.ch/conferenceDisplay.py?confld=161253
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Planning for 2012 analyses

* No rest for the weary!...

* Next issue for the whole group is an internal note on plans for 2012 analyses
— The plan is not completely clear to me yet (e.g. which MC to use)
— But main goal is to make unbiased decisions:
— Decide on cuts and strategy before looking at new data

* Should take this as an opportunity to think ahead:
— Boosted VH analyses and how to merge with inclusive
— ttH, VBF, BSM analyses (see e.g. Javier and Merlin’s talk today)
— Use of MVAs (see e.g. Jan’s talk today)
— Study trigger constraints and where we can gain signal (ongoing)

— Needs from MC: generators, where MC improvements can help most — e.g. W+jets
background, N;.,, and p;" description, where can theory help?

— CP performance gains needed: b-tagging, bJES, MET (see e.g. Jike’s and David'’s talk)

* Remember WH/ZH analyses are now systematics limited!
— How to optimize analyses to prepare for 125GeV Higgs property measurements?



Internal note with 2012 plans -

Draft version 1.0

* Need to detail analysis
selection and optimization for
2012 for all analyses to be
published this year | Plansfor H — 1 serchs i ATLAS I 2012

 WH/ZH
: F. Ahmadov’, L. Alio', B. M. M. Allbrooke?, L. Asquith'’, W. Bhimji*, S. Bieniek®,

: J. M. Butterworth®, A. Cheplakov’, I. Christidi®, P. J. Clark®, Y. Coadou', J.G. Cogan’,
+  B. Cooper®, C. Collins-Tooth'?, A. R. Davison®, C. Debenedetti*, A. Di Mattia®, A. Doyle",
o B O O St e d V H s+ P.Fleischmann'®, P. Francavilla'’, G. Gaycken®, A. Gemmel'?, G. Gonzalez'®, R. Gongalo®,
H. Gray'’, C. B. Gwilliam’, R.D. Harrington*, S. Hattrem Raddum®, M. Jackson’, D. Jamin™,
' N. Konstantinidis®, L. Lambourne®, L. Ma®, C. Malone®, V. Martin®, M. Martinez'®,
o tt H . A. Mehta’, E. Meoni'?, Y. Ming®, W. Murray'®"", Y. Nagai', B. O'Brien*, I. Ochoa®,
) W. Panduro Vazquez®, G. Piacquadio'’, J. Proudfoot*’, D. Quilty"*, M.P. Sanders'?,
v B.H. Smart®, R. D. StDenis", E. Strauss’, J. Therhaag®, P. D. Thompson?, A. S. Thompson?,

? ? ? " M. Twaddle', L. Vacavant', J. Vossebeld’, J. Wang'¢, S. M. Wang'*, D. Wardrope®,
® M WT V B F M SS M b H N. Wermes®, M. Wright'*, J.Z. Will'%, S. L. Wu®, J. Zhang!!, L. Zhang'*
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LCPPM, CNRSINZPS et Aix-Marseille Univer wreeille, France
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Internal note with 2012 plans - I

2 WH/ZH, H — bb Searches
2.1 Reviewofcurrentresults . . ... ... ... ... .........
°® W H / Z H 2.1.1 Review of systematic uncertainties . . . . . ... ......
2.1.2 Determination of sources of background . . . . . ... ...
2.1.3 Improvements in theory uncertainties . . . ... ... ...

[ TWO p a rt S : i n C | u S ive a n d 2.2 Possible improvements of current analyses . . . . . ... ......

2.2.1 Improvements in jet energy reconstruction. . . . . .. ...

b t d 2.2.2 b-jetenergy reconstruction . . . . . . . . ... 0. ...
OOS e 2.2.3 Improvementsinb-jettagging . . ... ...........

2.2.4 E%‘i”rcconstruclion ......................

° 2 2.2.5 Kinematic fit? . . . . . . . e e
Plus a section on e i

2.3 Jet-substructureanalyses . . . ... .. ... ... ...

CO m b i n i n g a n a Iyses 2.3.1 Definition of analysisselection . . . . .. ... .......

2.3.2 Dataand Monte Carlosamples . . . . .. ..........

s 2.3.3 b-tagging in jet substructure analyses . . . ... ... ...
¢ CO nce nt rate on p 0SSl b | e 2.3.4 Validation: Z — bb observation?

2.3.5 Estimationofbackgrounds . . . . ... ...........

| m p rove m e nts 2.3.6 Sensitivity of jet-substructure analyses . . . . .. ... ...

2.4 Merging inclusive and jet-substructure analyses . . . .. ... ...
2.4.1 Making inclusive and jet-substructure analyses exclusive

e LiSt Optimized anaIYSiS 2.5 New issues for 2012 data . .

2.5.1 Effectsofpileup ... ... .. ... . ... ... ...

A 2.5.2 Effects of the higher beamenergy . ... ..........
% Th I n k a bOUt hOW to 2.5.3 Effects of the new triggermenu . . . .. ..........

2.6 Summary of proposed analyses for2012data . . ..........

merge boosted analysis 261 Trigger menufor 2012 data - -

2.6.2 Optimized analysis selection . . . . ... ..........

. 2.63 Effectsofpileup ... ... ... ... ... .. ...,

¢ Th I n k a bOUt M C needs 2.7 Monte Carlo needs for 2012 data analysis . . ... ... ......
2701 ZH - €€ bbanalysis . . . . .o

272 WH > €vbbanalysis . . . . . ... ... uuuuunn..
273 ZH —>vybbanalysis . .. .. ... .......0.0....
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Internal note with 2012 plans - Il

3 fH, H — bb Searches

3.1 Introduction . . . . . . . . . ¢ v v v i i v

) . 3.1.1 Signal and major backgrounds . . . . ... ...
tt H * 3.1.2 EXOtic SCenarios . . . . . . . . .. v v uuu..

. 3.1.3 Analysisstrategy . . . .. .. ... .. .. ...

® 314 MonteCarlo ... ................
Pa ra I I e I to n Ote I n 3.2 Event selection and eeconstruction . . . ... ... ...

. 321 Trigger . ... . . . e

p re p a ra tl O n 322 Jetreconstruction . . . . . . . . . . . . v 4 v ..

323 bjettagging . . . . . .. .0

324 EPSreconstruction . . . . . .. ... ... ...

3.2.5 Modelling of the background . . . . . ... ... ..

3.2.6 Eventreconstruction . . .. .. .. ... ......

327 Cut-basedanalysis . .................
328 Kinematicfit . . ... ... ... ..........
3.2.9 Artificial neural net based analysis . . . . ... ...
3.3 Systematic uncertainties . . . . . . . . ... .. 0. ...
3.4 Determination of exclusion limits . . . . ... .......
3.5 Issuesfor2012data ... ...................
3.5.1 Monte Carlo needs for 2012 data analysis . . . . . .
352 Effectsofpileup .. ... ... ... ... ...,
3.5.3 Effects of the higher beamenergy . . ... ... ..
3.5.4 Effects of the new triggermenu . . . . .......
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Monte Carlo

* For now need to use existing 7TeV MC
 Sample being generated for beginning of May:



Boosted VH and ttH

Need to press on... time running short
Boosted VH:

Propose to make weekly working meeting
Can use existing slot of Edinburgh+UCL?
ttH:

Same thing... time runs short



Bonus slides



News! News! News!

* H->bb analysis approved by Higgs group

e Circulated today (1/2h ago)!
https://cdsweb.cern.ch/record/1440266

« Congratulations everyone! ©

e  What next:

Ricardo Goncalo

One week of comments
First reading

Second period of comments by
collaboration and management

Second reading
Send to journal
More comments...
Publication!

ATLAS Draft

Search for the Standard Model Higgs boson
produced in association with a vector boson and
decaying to a b-quark pair with the ATLAS detector

R dbe 2%

Version: 1.1

To be submitted to: Phys. Lett. B.

for internal circulation urlvl

Corresponding editor(s)
Ricardo Gongalo (jose.goncalo@cern. ch)
Andrew Mehta (mehta@hep.ph.liv.ac.uk)
Giacinto Piacquadio (giacinto.piacquadio@cern.ch)
Paul Thompson (pdt@hep.ph.bham.ac.uk)

| Not reviewed,

A list of supporting internal notes and their authors can be found at:
httpsitwiki.cern.chitwiki/bin/viewauth/AtlasProtectedHiggsbb

Supporting internal notes

ATL-COM-PHYS-2011-1648  nuips: //caswed. cern, en/record/ 1484 17
ATL-COM-PHYS-2012-062  nutps: //caswed. cern. ca/record/ 1416238
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