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Tools = Simulation

e SuperB = BaBar

e smaller beampipe, beamspot, layerO = better vertex
resolution

e smaller boost, Bwd Emc = better hermiticity

e Fwd PID, focusing DIRC, Sci IFR = better PID

e Reliable simulation needed for
¢ Benchmark channel sensitivity (expt. error)
e Detector optimization (relative changes)

David Brown, LBNL SuperB Physics Workshop, Warwick




SuperB Simulation tools
e Full Simulation (G4)

¢ No digitization, reconstruction, or analysis interface
e Fast Simulation

e Parameterized material and detector response

e Easy to modify and introduce new detectors

e Compatible with BaBar analysis interface
e Fast (~25 Hz)

e Physics Tools
e tagging, BReco, PID selectors, vertexing

e Some new ideas (2ndary vertexing, ...)

David Brown, LBNL 3 SuperB Physics Workshop, Warwick




Fastsim Goals from Orsay

Decays-in-detector

Hadronic interaction daughter generation
Cluster merging and splitting

Hadronic showers tuning

Add ‘time’ to PacSimHit (for TOF)

Track hit confusion (pat. rec. simulation)
background frame merging

preliminary PID selectors

David Brown, LBNL SuperB Physics Workshop, Warwick




Ongoing Development

Ifr response tuning

N-agon geometry

dE/dx simulation

Trigger simulation

Forward PID alternative measurements

Physics tools
e Realistic PID selectors
e Tagging

David Brown, LBNL




SuperB SVT

e “|ayer0” as described by G. Rizzo etal.
e 1.5cm average radius, -3.5cm < Z < 9.5cm
o 2x0.05 % (Si) + 0.35 % (CF) + 2x0.17% (Al + Kapton)
e 10um X 10um resolution (+10% tails)
e 95% efficiency, 1% overlap

e Quter layers an open question

David Brown, LBNL Fastsim Meeting




dE/dx of track hits

» Loop over the hits of the track, compute dE/dx for each hit and save it
PmcDeDx module (in PacMC/PmcDeDx.hh/cc):
loops over the ‘measurement’ PacSimHits of PacSimTrack
takes hit efficiency into account
computes the pathlength within each measurement layer (e.g., DCH cell) as a straight line
computes the mean <dE> and its fluctuation, saves dE/dx in the corresponding PacSimHit (dE/dx_i)
in current implementation PmcDeDx is called before PmcMergeHits and PmcReconstruct
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Change of default DCH configuration

» Inner radius of BaBar DCH limited by the support tube (r = 21.7cm, carbon fiber, 0.79%
Xo)

» No support tube in SuperB detector design: space can be used to match inner radius of
DCH with outer radius of SVT

DCH
support
tube
SVT
N hange of default DCH configuration
> radius »f BaBar DCH limited by the support tube (r = 21.7cm, carbon fiber, 0.79%
. ) . . » Nc tube in SuperB detector design: space can be used to match inner radius of

Warwick, 15/04/2009 Matteo Rama - SuperB Physics WS DC suter radius of SVT

b i e wi_wwperB.xmlV0.0.3 the support tube is removed but radii are BaBar-like. Plan to

reduce inner radius of DCH and add wire layers (details to be defined in the DCH
group). Scenario with larger SVT outer radius discussed in DGWG

DCH

SVT

Warwick, 15/04/2009 Matteo Rama - SuperB Physics WS 9




Cherenkov angle [rad]

- e- perhaps 5-rays
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FastSim

Rolf Andreassen/David Aston, Brian
Meadows




Multilayers to approximate thickness
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Energy calibration

e Fit energy pull to a Gaussian in bins of cluster energy to
an empirical function py + p1log(p2 E)e—(sz) 3
and correct for it.

n’—yy mass

s two “CalorNeutral” in V0.0.3, generic B decay.
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Work in progress Nicolas Arnaud
~

e Simulation of the TOF detector
— Orsay (Leonid Burmistrov ef al.)

More manpower
e Simulation of the aerogel detector wouldn’t hurt. .

— Novossibirk (Alexey Berdyugin ez al.)
work expected to take place during a visit to
Padova scheduled for the first half of May __/

» Detector geometry & response studies needed

e Investigations to understand what 1s going on in forward region
— Preliminary studies in Orsay seem to show that the fraction of reco.
tracks in the forward PID region i1s (much) lower than expected
— More work needed to find whether the effect 1s true or the
signature of a problem (FastSim implementation and/or reco.}




Performances (V02)

* mu/pi separation based on the # of traversed layers in the Iron: N>9 Layers
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Backgrounds (G. Simi

Full Simulation

e |dea:

- process background events in Bruno

- save all particles that exit a predefined volume

- load those particles into the fast-sim

- continue the simulation using the fast-sim material
* Question: which volume to use?

- To some extent depends on the type background

- There might be too many particles passed to the
fast simulation

- Proposed scoring volume is currently the beam-
pipe and the DCH end-plates.
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Tagging (V. Lombardo

To do List

-Adapte the B tagging code of BaBar for FastSim (work in progress)

- Use available "SuperB” PID Selectors to create the B Tagging Lists
without any optimization on the tightness criteria

- Generate and reconstruct the usual MC events used to train the NN
architecture of BaBar.

- Check if we can dump all the required variables to be used as input to
the NN.

- Check if they look reasonable.




Existing selectors in PacPid
Nicolas Arnaud

» A few preliminary selectors already exist

— Some examples not complete/optimized which shouldn’t be
used as such in analysis: the ‘First” selectors

PacPidFirstElectronSelector
PacPidFirstKaonSelector
PacPidFirstPionSelector

either improve them or get inspired for your own powerful selectors

—> PacPidTruthBasedselector 1S based on MC-truth and the
5 (mis-)id probabilities are set by the user in a tel file

N . .
(=) What’s missing
acceptProbaIfElectron set 0.01
acceptProbaIfMuon set 0.01

A lot of things!

acceptProbaIfPion set 0.05

acceptProbaIfKaon set 0.95

acceptProbaIfProton  set 0.01  Realistic selectors for all charged particles
()

— Inputs from dE/dx, calorimeter and muon detector
— Performances to be tuned on pure samples

e Area not much manpowered so far
— All contributions welcome
— Works with limited time duration can have big impact




New |ldeas

Vertex Separation
Analysis Decay Chain

K | diffBODOProjD0 {abs(diffBOD0ProjD0) < 0.1} | htemp

Entries 4986

S T L Mean 0.01406
400— RMS 0.01832
- Underflow 0

| 350 ; 1 Ovarflow 0
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» February talk showed vertex of B® and D° was separated by
~3.50 of detector resolution.

« - \We can improve our single vertex algorithm to
multiple vertex algorithm.




We could optimise on : Ao Sto C C h i

Br(B 2> X, v)

Acp (B 2> Xs ) Recoil physics
optimisation

Br(B->tv)

Br(B > Xs /1) K, veto

Br(B > Xsvv) Kix PID
S(Ks w0 y) u PID and p/r sepration

K, opimisation

ﬁ Calorimeter coverage

T > Ky PID coverage

These are the golden modes for physics and also challenaina
ones from detector point of view !

 PHT SHIELD

SUPERCINDUCTING SOLENOIR

FRREL CALIRMETER |

OPTION




Example from Leonid talk py analysis considering K*y as the only irreducible backg..
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Since both tracks has to be identified

the gain is in fact larger and « preliminarly »
estimated to an effective increase of

13% of events

Need 1% misid. for tracks with
momentum 1<p<4GeV/c




Physics Feedback

SIMULATION NEEDS

Valentina Santoro has agreed to run some simulations

The goal is to have enough statistics to have unmistakable signals (full
1€C0)

Relatively little depepdence on detector performances

We just need to be sure nothing 15 Wemaggd too much wrt BaBar

Critical need: machine background

ARM WORKING GROUP
Major worttes: BMuction (missing mass) and neutrals following key "physics channels"
Choise of modes to simulate (~S0K each):
+ ete- > Yy , Y2D,OD,® [most interesting final state and testing ISR] L
* B0X+K- , X+ J/pr+x0 [testing PID and x0 reco] K+K-

Time scale: end of year v

1 a "generic" mix of particles in the rest of the event,
ise, at both the Y(4S) - from D* and at the y(3770) (no
D*,
of course!) required for this sample.

Manpower/urgency: | think we cannot say there is much of either, just
now, unfortunately.

Tools:
Dreco package (charm tagging)

p="Cample sizes:
1 ab!laty(3770)
75 ab~! at Y(4S)




Computing Questions

¢ |s signal mode production necessary?

e |s BetaTuple sufficient?

e Who will provide (filter, tuple) code for your
mode?

David Brown, LBNL SuperB Physics Workshop, Warwick




Progress on tau physics tools for SuperB A.Lusiani - Pisa

Recent progress on simulation: FastSim tau pairs generation

¢ [tau pairs generation with KK2f+Tauola integrated with SuperB FasSim] (A.L.)

package in FastSim repository, |available for use]

» code & configuration for = — uy generation, demo code for ntuple production & analysis

| Reconstructed t -> uy mass | Entries 4895
Mean 1.718
RMS 0.04743
Underflow 0
Overflow 0
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Events/(0.010 GeV)

FastSim Full Sim.

* FastSinr
FullSim

~ FastSim

* FullSim

195 2
mp, [GeV]

K*vv

BOBO (SL)

T E

cXxtra

Some discrepancy in mD spectrum (high tails in FastSim)

Underestimated Production of low energy EMC deposits




Conclusions

e Tools development is following SuperB needs

e Physics groups are starting to use Simulation
tools

e Feedback loop is open

e Necessary precision for (pre) TDR document
within reach

David Brown, LBNL SuperB Physics Workshop, Warwick




