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d 0 Track impact parameter 150um 40um

L 2d Vertex displacement 2-3mm 100um
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Backgrounds :

Large mass: ~5.3 GeV/c2

Long lifetime: ~1.5ps

Ɉ Focus on leptonic W decays, W Ÿ?Ϡ, ?=e,ɛ

Ɉ Online event trigger: pT > 18 GeV | Ϛ| < 1.1 electron or muon

Ɉ W selection: pT > 20 GeV/c isolated e/ϟand large missing energy: MET > 25 GeV

Ɉ Jet selection: Exactly 1 or 2 ET > 20 GeV, |Ϛ| < 2.0 jets w/ JetClu clustering  R=0.4

Ɉ Do not consider events from other processes:
ɬ Veto events w/ 2 high pT leptons to avoid ttbar

ɬ Guard against Z Ÿ??production where one lepton is not fully reconstructed

ɬ Remove cosmic ray events, events with objects from different interactions

ɬ Veto fake W events 

Å Typical speed of B hadron is close to the speed of light
Å Moving clocks run slower!
Å Distance traveled in lab frame before decaying:  ~2-3 mm

Exploit this feature:
ɬ Look within jets for displaced tracks
ɬ See if they intersect at a common point 
ɬ Require common point be  significantly displaced 

from the primary interaction point

Ɉ Tagged jets are not just from bɀÚ

Ɉ Discriminate the via vertex mass, M vert:

ɬ Invariant mass of charged tracks participating 

in found Ultratight secondary vertex

ɬ Correlated to mass of decaying hadron: 
Qualitatively, 

MB-hadrons> MC-hadrons> MLF-hadrons so

M b
vert > Mc

vert > M LF
vert

Ɉ Rich top physics program at the Tevatron and LHC

ɬ BR (t ŸWb) ~ 100%

ɬ top pair production : cross section = ~7 pb

ɬ Hot topic: - single top production: ~0.3pb (s-chan), ~0.6 pb (t-chan)

Ɉ The Search for the Higgs

ɬ Promising Tevatron production mode:

p pŸW*ŸW H :      ~0.1-0.2 pb

ɬ Higgs decays to b quarks if its mass is low:

BR(HŸ b b) = ~70% for MH = 120 GeV/c2

Ɉ W+bproduction casts a long shadow 

over the W+bsignature:

ɬ Ex: theory prediction is 40-60x larger 

than expected WH rate

Ɉ Theory predictions are imprecise

Ɉ Experimental insight on the process 

has so far been imprecise

Ɉ Good understanding of the W+b

production process is essential for success

Ɉ Goal: precise measurement of  W+b-jets:

Fit yields fraction of tagged jets that are from bɀÚɯɬbut not all are  
from W+bproduction:

ɫ simulated : ttbar, single top, diboson WZ, WŸϧϠ+b-jets, Z+b

ɫ data driven : multijet fakes of WɀÚ

Ɉ Measure W+b-jet cross section in limited kinematic phase space of W daughters and b jets

Ɉ Acceptance from simulated W+b-jet ALPGEN samples

Ɉ Tag efficiency measured in data control sample

Ɉ Result:

Ɉ Neither ALPGEN (fixed summed order) nor Pythia (LO) make a decent prediction; 

however a recent NLO calculation from Campbell, Febres-Cordero, et al., is in good 

agreement with measurement

Ɉ ALPGEN does not predict the rate ɬbut does a reasonable job on the kinematic shapes

Ɉ vertex mass shape model for bɀÚɯȹƜǔȺ

Ɉ lifetime tag efficiency (6%)

Ɉ luminosity measurement (6%)

Ɉ JES, Q2 & PDF, non-b shape effects (all <3%)

Impact of s ystematic errors: wrt measurement

Ɉ W+b-jets cross section not accurately modeled in two popular LO 

and fixed summed order tools (Pythia and ALPGEN)

Ɉ NLO calculation has higher order effects but also treats various 

subprocesses differently than in ALPGEN

Ɉ ALPGEN sufficient for shape modeling at Tevatron ɬbut with 

larger statistics at LHC  could probe shapes more intimately

Ɉ If there is a low mass Higgs discovery demonstration of HŸbbwill 

be essential ɬand understanding W+b-jets will play a crucial role 

(eg., in ttH and WH searches)

Ɉ Other new physics can arise through the W+bsignature as well

Ɉ For more details see PRL to be submitted in coming week and 

http://www -cdf.fnal.gov/~neu/wbjets_1900_public/

http://www.ifca.es/~heinemey/uni/plots/index.html
All Feynman diagrams generated with MadGraph: http://madgraph.hep.uiuc.edu/

Ɉ Examples:

ɫ neutralino annihilation to 

top pairs (hep-ph/0703097v1)

ɫ light stops through 

decays to tops (arXiv:hep-

ph/0512284v3)

ɫ compositeness studies in 

ttbar+jets

Pythia ALPGEN NLO
1.10 pb 0.78 pb 2.28 ± 0.22 pb

http://www-cdf.fnal.gov/internal/physics/top/RunIIBtag/1200invpb_results/btag_pr_plots/sebastian/ttbar_eff_et_tlu.eps

