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Physics strategy in a nutshellPhysics strategy in a nutshell

20102010 Inclusive W,Z crossInclusive W,Z cross
section section and and propertiesproperties

2 2 papers papers ((both publishedboth published))

20112011 W+jets: W+jets: MMjjjj  (a.k.a.(a.k.a.
““CDF bumpCDF bump””))

1 paper (1 paper (result approved/result approved/
public, public, paper paper in pipeline)in pipeline)

00––36 36 pbpb––11

5 5 fbfb––11

20112011 WW WW semi-leptonic semi-leptonic (l(lννjjjj,,
with with 0,1 extra jet)0,1 extra jet)

2 2 paperspapers: H: H→→WW WW pre-pre-
approvedapproved, pub , pub likelylikely..
Diboson Diboson (WW+WZ) cross(WW+WZ) cross
section section & & aTGCaTGC, , aim aim pubpub

5 5 fbfb––11

20122012
WW WW semi-leptonic semi-leptonic (l(lννjjjj
+ 2 tag/+ 2 tag/““forwardforward””  jetsjets))

11––2 2 paperspapers: Jet : Jet substructuresubstructure,,
High mass H, WW scattering,High mass H, WW scattering,
understand merged jets understand merged jets inin
boosted boosted WW

20 20 fbfb––11

Supervisor: Jeffrey Supervisor: Jeffrey BerryhillBerryhill
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Some results from 2011 dataSome results from 2011 data

CDFCDF
bumpbump

excludedexcluded

mH mH ==
500 500 GeVGeV

mmWW

mmWWWW

Exclusion limitExclusion limit
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Contributions & accomplishmentsContributions & accomplishments
Inclusive W,Z Inclusive W,Z analysisanalysis::  Co-led Co-led the Z the Z analysis analysis team,team,
delivered delivered the first cross the first cross section results for section results for ICHEP 2010, andICHEP 2010, and
two papers two papers w/ 3 w/ 3 pbpb––11  & 35 & 35 pbpb––11..  A high A high visibility analysisvisibility analysis..

Mjj Mjj in W+in W+jj analysisjj analysis::  Co-led Co-led the the analysis analysis team; team; edited edited thethe
paperpaper. . Exclude Exclude CDF CDF bump bump & & several models to explain several models to explain thethe
effect effect (technicolor, (technicolor, leptophobic leptophobic ZZ’’).).  A high A high visibility analysisvisibility analysis..

HH→→WWWW→→llννjjjj::  Led Led the the analysis effortanalysis effort; ; edited edited the the paper/PASpaper/PAS..
Exclude Exclude SM SM Higgs Higgs in mass in mass range range 320320––420 420 GeVGeV. . ImportantImportant
channel for channel for 2012 2012 analysis analysis of VBF/ WW scattering/ of VBF/ WW scattering/ boosted boosted W.W.

Diboson Diboson WW/WZWW/WZ→→llννjjjj::  Leading Leading the the analysis effortanalysis effort, and the, and the
possible publicationpossible publication..  Important channel to Important channel to investigate investigate trippletripple
gauge couplings with good sensitivity gauge couplings with good sensitivity in 2012.in 2012.
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People I work with: LPC lPeople I work with: LPC lννjjjj  teamteam

In additionIn addition
••Inclusive W,Z: Inclusive W,Z: included included people people from from KSU, MIT,KSU, MIT,
Princeton, Princeton, ……

••Mjj analysisMjj analysis: : included included WisconsinWisconsin

••HWW: HWW: included included Milano, Notre Dame, VirginiaMilano, Notre Dame, Virginia

••DibosonDiboson: : includes Wayne includes Wayne State.State.

Well established team,Well established team,
well oiled machinerywell oiled machinery
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Calibration and POG worksCalibration and POG works

Jet Jet commissioning withcommissioning with
early early data in 2009data in 2009––1010

JES JES absolute calibrationabsolute calibration
using using Z+jet Z+jet balance balance ⇒⇒
included included in JINST in JINST paperpaper

Commissioning Commissioning ofof
electron electron with early with early data data ⇒⇒
calibration calibration using using Z peakZ peak

LedLed Egamma  Egamma electronelectron
reco. & reco. & trigg eff trigg eff in 2008-10in 2008-10

LedLed  the the developmentdevelopment
CMS CMS Tag Tag & Probe& Probe package package

••Dijet resonance Dijet resonance searchsearch

••Z Z forward-backwardforward-backward
asymmetry asymmetry in 2010in 2010

Calibration worksCalibration works  for for POGsPOGs. . 
Resulted inResulted in  ≥≥ 5  5 ANs ANs + 1 PAS+ 1 PAS

Smaller involvement inSmaller involvement in  other analysesother analyses

Plan Plan to contribute toto contribute to
calibrating forward jets calibrating forward jets andand
merged jetsmerged jets

Upgrade studies Upgrade studies after after analysisanalysis
of 2012 data of 2012 data is doneis done
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Plans for 2012 analysis & beyondPlans for 2012 analysis & beyond

WW
WW

ll

νν

jj

jj

With 20/fbWith 20/fb, l, lννjj channel jj channel sensitive sensitive to weakly produced to weakly produced NP at 1 NP at 1 TeVTeV

••High mass High mass HiggsHiggs
••Higgs/exotics Higgs/exotics in VBFin VBF
••WW scatteringWW scattering
••MergedMerged jets from jets from
boosted boosted WW
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VBF VBF Higgs Higgs cross cross for for MH = 1 MH = 1 TeV TeV : 0.011 : 0.011 pbpb

EWK VBF WW cross EWK VBF WW cross section section (WW + 2tag (WW + 2tag jetsjets): ~ 1 ): ~ 1 pbpb

W+4jets:W+4jets:
10 10 pbpb

tttt++jetsjets: 3 : 3 pbpb

Only Only a a small fraction small fraction of of these bkg contributethese bkg contribute, , better better S/B S/B than gg analysisthan gg analysis..

Signal over noise Signal over noise ……..
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MiscellaneousMiscellaneous  ……..

••Two invited conference talksTwo invited conference talks: EWSB11 : EWSB11 @UWisc@UWisc. Madison, Lattice. Madison, Lattice
Meets Experiment Meets Experiment 2011 - 2011 - Beyond Beyond the SM the SM @FNAL@FNAL
••Two Two regular CMS regular CMS conference talks conference talks ((Conf Conf on First LHC Data on First LHC Data @UMich@UMich..
Ann Arbor Ann Arbor 2010, DPF 2010, DPF @Providence @Providence 2011)2011)
••288 288 hits hits in CMS Indico,in CMS Indico,  many many seminar seminar talks talks in in universitiesuniversities

Talks in last 3 yearsTalks in last 3 years

Community ServiceCommunity Service
••CMSDAS CMSDAS tutorials tutorials on on jetsjets: 2009-2012: 2009-2012
••MC MC tutorial during tutorial during HCPSS 2010HCPSS 2010

MentoringMentoring
••2011: 2011: Kristina Krylova Kristina Krylova ((BuffaloBuffalo,,  this year Summer this year Summer REU at REU at UMichUMich),),
Kellen McGee Kellen McGee ((HopkinsHopkins))
••2009-10: 2009-10: Mikhail Makouski Mikhail Makouski (KSU), (KSU), Sunil Bansal Sunil Bansal ((PunjabPunjab, , now now PD atPD at
AntwerpAntwerp, , BelgiumBelgium), ), Mehmet Deliomeroglu Mehmet Deliomeroglu ((BogaziciBogazici, , now Scientist now Scientist atat
Ericsson TurkeyEricsson Turkey), ), Anil Singh Anil Singh ((PunjabPunjab, , now now PD at NCU TaiwanPD at NCU Taiwan), ), KittikulKittikul
Kovitangoon Kovitangoon (TTU),(TTU),  David David Bjergaard Bjergaard (JHU, (JHU, now grad now grad at at DukeDuke))

((UndergradUndergrad,,  gradgrad))


