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SLACSLAC

Michigan/RAL/Bristol ?

Texas A&M (Alexei Safonov)?Texas A&M (Alexei Safonov)?
Oxford (Eric Devetak)

SLACSLAC 
Oxford (Ben Jeffery)

Oxford (Tomas Lastovicka/Yiming Li)( g )

Texas A&M/Colorado ?

Lancaster

Oxford/Montenegro (Gordana Medin)

Lancaster

SLACSLAC
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org.lcsim FastMC
Tracker momentum error parameterized in p

terms of momentum and polar angle  (B. Schumm)

SiD Tracker Momentum Resolution
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org.lcsim FastMC
Covariance matrix for 5 tracker variables parameterized in 

terms of momentum and polar angle  (B. Schumm)
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Primary Vertex Reconstruction withPrimary Vertex Reconstruction with         
org.lcsim FastMC

2 μm in z-direction
<0.8 μm in x-y plane (beamspot constr.)  2 μm (no beamspot constr.)μ y p ( p ) μ ( p )
Vertex resolution pulls are nice Gaussians with σ ~ 1.1 for all x,y and z

org lcsim FastMCorg.lcsim FastMC
Figure shows smearing with beamspot constraint → (x,y) affected…



org.lcsim FastMC simulation of Calorimeter/PFA output
Use tracker momentum for all charged tracks within acceptance;

GLD PFA LDC PFA
org.lcsim

FASTMC with

account for confusion term by blowing up single particle resolution for neutral hadrons
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Alternative to org.lcsim FastMC:Alternative to org.lcsim FastMC:

Perfect Pattern Recognition 
Particle Flow ReconstructionParticle Flow Reconstruction

or PPR PFA

(R C ll)(Ron Cassell)



What does PPR PFA do?What does PPR PFA do?

• Input: Full detector simulations (SLIC)
• Output: Collection ofOutput: Collection of 

ReconstructedParticles
O i i l i t t E i th t ti l f• Original intent: Examine the potential of a 
PFA for a detector



How does PPR PFA do it?How does PPR PFA do it?

F h d ti l th t “t k bl ”• For charged particles that are “trackable”, 
define Tracks and smear parameters 
(MCFast).

• Define a set of “reconstructable” particles p
(avoid double counting)

• For “nontrackable” particles assign energy• For nontrackable  particles, assign energy 
deposits in the calorimeters (cheat) and do 
neutral particle reconstruction using thoseneutral particle reconstruction using those 
deposits.



How realistic is PPR PFA?How realistic is PPR PFA?

• Tracking: The tracking is parameterized as in the 
FastMC. However, full detector effects 
(interactions and decays) before the calorimeter 
are taken into account in deciding which 
particles are actually tracked. 

• Neutrals: No parameterization. Perfect pattern 
recognition (no confusion term), but actual 
detector responses used for energy and 
direction. So most of the nasty nonlinear, 
nongaussian effects are included.



PPR PFA StatusPPR PFA Status

• The perfect pattern recognition PFA 
appears to be ready for use in pp y
benchmarking, with a test sample of Zhh 
events at 500 GeV processed and readyevents at 500 GeV processed and ready 
to look at. 

• Benchmarking group will begin looking at 
the Zhh test sample shortly.p y
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Full 2 ab-1 SM Data Sample is also available via ftp.    Here each file
corresponds to a particular initial e-/e+ pol. and final state.
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Next Steps with SM Data Set

• Remove 120 Higgs from n fermion final states 
at Ecm=500 GeV, and add explicit ffH, ffHH, 
etc final states

• Produce full SM data set with Ecm=250 GeV
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ZHH ChannelZHH Channel            
First Attempt with the LCFI Package

SiD Benchmarking meeting 
January 15, 2008

Tomáš Laštovička, Andrei Nomerotski
Yiming Li



Neural Net OutputsNeural Net Outputs

LCFITim’s net LCFITim s net

udsc jets

b-jets

Very good separation



NN performance comparison

c-mistag efficiency versus 
b-tagging efficiency

LCFI slightly better

LCFI

Note the logarithmic scale
Tim’s points measured by ruler, 
based on his efficiency plot shown 

Tim

in Hamburg.
ZHH events (signal)

uds



Sum of neural net outputs for all jetsSum of neural net outputs for all jets

LCFITim’s net LCFITim s net

ttZHH

Rather different shapes. LCFI has more binary behaviour.



SUSY b l iSUSY b l iSUSY: sbottom analysisSUSY: sbottom analysis

Gordana LastovickaGordana Lastovicka--MedinMedinGordana LastovickaGordana Lastovicka MedinMedin
(University of Montenegro)(University of Montenegro)

22/1/200822/1/200822/1/200822/1/2008
with Sasha Belyaev, Andrei Nomerotski,         with Sasha Belyaev, Andrei Nomerotski,         
Tomas Lastovicka and Marija KovacevicTomas Lastovicka and Marija KovacevicTomas Lastovicka and Marija KovacevicTomas Lastovicka and Marija Kovacevic



SUSY: sbottom analysisSUSY: sbottom analysisSUSY: sbottom analysisSUSY: sbottom analysis
See talks of Andrei and Tomas on previous WP1 meetings for See talks of Andrei and Tomas on previous WP1 meetings for 
more details.more details.
Th i id i h SUSY li i d k didTh i id i h SUSY li i d k didThe main idea is that SUSY neutralino is a dark matter candidate. The main idea is that SUSY neutralino is a dark matter candidate. 
In order not to have too many neutralinos left in our universe In order not to have too many neutralinos left in our universe 
they must annihilate effectivelythey must annihilate effectively –– with sbottomswith sbottoms SMALL MASS SPLITthey must annihilate effectively they must annihilate effectively with sbottoms. with sbottoms. 

Sbottoms can be eventually produced at Sbottoms can be eventually produced at 
ILC viaILC via ~

SMALL MASS SPLIT

ILC viaILC via

e
e

Z

tb ~,~

and then decayed to band then decayed to b--quarks and quarks and 
tb ~,~e Z

neutralinos.neutralinos.



Signal samplesSignal samplesSignal samplesSignal samples

Red : 240-230

Blue: 240-220

Green: 240-210

Violet: 220-210



Invariant mass of  jetsInvariant mass of  jetsjj

γγ→ bb

sbottom signal
240GeV 210GeV



Summary

• Compulsory benchmark reactions almost defined
• Additional benchmarks are a good match to our 

personnel
• SLAC/Oxford core of benchmarking group is still 

intact and is ready to push forward with the LOIy p
• Analysis algorithm development continues and is 

even growing We should be ready for full PFAeven growing.  We should be ready for full PFA 
when it becomes available.
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