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Why fast simulation?

• Achieve quick response to local detector modifications, but not intended to
replace full simulation

• Effect of various detector modifications can quickly be resolved

• Human readable, simplified detector description should be standardized to
make results comparable

• The Vienna Fast Simulation Tool for Charged Tracks (“LiC Detector Toy”)
– Detector design studies

• Geometry: cylinders (barrel) or planes (forward/rear)

• Material budget, resolutions, inefficiencies

– Simulation using solenoid magnetic field, helix track model
• Multiple scattering, measurement errors and inefficiencies

– Reconstruction via Kalman filter
• Fitted parameters and corresponding covariances at the beamtube

– Output
• Resolution of the reconstructed track parameters inside the beam tube

• Impact parameters (projected and in space), test quantities (pulls, 2, etc.)
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Basic detector description
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[1]:  Detector Outline Document (DOD) for the LDC, Aug. 2006

[2]:  M. Vos:  Pixel R&D at IFIC Valencia, SiLC Meeting, Torino, Dec. 2007

[3]:  V. Saleviev, A. Savoy-Navarro, M. Vos:  Silicon Tracking, ILD Meeting, Zeuthen, Jan. 2008

[4]:  M. Vos:  The silicon tracker elements, SiLC phone conference, 06.02.2008
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Basic detector description
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[5]:  R. Settles:  E-mail communication, 25.01.2008

[6]:  R. Settles:  E-mail communication, 22.02.2008
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Basic detector description

(forward) = 7 discs
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Display of basic detector

description

 < 1 = 7.9°:   Forward hits only

 > 2 = 32.5°: Barrel hits only
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Basic Setup = 7 fwd. discs

• Basic Setup:

– as seen in the basic detector description

• Modifications of forward discs:

– 500 μm Si (0.50% X0) instead of
350 μm Si (0.35% X0)

– 50 μm pitch instead of 35 μm pitch

• Evaluation

– Plot RMS of pt/pt
2 for

• pt = 1, 3, 5, 10, 15, 20, 25, 35 GeV

•   = 5-8°, 8-11°, 11-14°, 14-17°

– 1000 tracks per pt and  range
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Study 1 (basic Setup), results
350 μm Si 500 μm Si

35 μm

pitch

50 μm

pitch
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Setup 2 = 8 fwd. discs

• Same modifications and evaluation as before

• Basic setup + additional forward disc at z = 2160 mm
(affects only  = 5-8°)
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Study 2 (Setup 2), results
350 μm Si 500 μm Si

35 μm

pitch

50 μm

pitch
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Setup 3 = 9 fwd. discs

• Same modifications and evaluation as before

• Basic setup => forward discs FTD4 - FTD7 replaced by 6 discs,

distributed evenly in the range z = 710 – 2160 mm
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Study 3 (Setup 3), results
350 μm Si 500 μm Si

35 μm

pitch

50 μm

pitch
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Optimizations of Setup 2

• From now on: only 350 μm Si (0.35% X0) and 35 μm pitch

• Best choice up to now: Setup 2

– Setup 2: Basic setup with additional 8th forward disc at z = 2160 mm

– Yielded improved momentum resolution for tracks NOT hitting the TPC, with an

additional measurement at higher z (bigger lever arm)

– But: tracks with  < 8° miss FTD1!

• 1st optimization:

– Setup 4 (8 fwd discs): Reduce inner radius of FTD1 from 29 mm to 19 mm to

cover tracks with  down to 5° (ignoring radiation problems resulting in higher

inefficiency, cluster size, etc.)

• 2nd optimization:

– Setup 5 (9 fwd. discs): Setup 4 => add one more forward disc with even bigger

lever arm at z = 2290 mm (just in front of ECAL at z = 2300 mm[4])
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Optimized Setups 4 and 5
Setup 2:

Setup 5:

Setup 4:

Setup 4:
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Further optimization of Setup 2
• 3rd optimization:

– Setup 6 (8 fwd. discs): Setup 4 => rearrange the detector positions such
that they are distributed according to a cosine distribution

– i.e. more discs at both ends, less discs in the middle

– No further modifications (material, pitch). Evaluations as before

Setup 4:

Setup 6:
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Study 4 (Setups 4, 5, 6), results

Setup 2
350 μm Si, 35 μm pitch

(for comparison)

Setup 4
Rmin(FTD1) adjusted

Setup 5
additional 9th disc

Setup 6
8 discs cos-distributed
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Conclusions Study 1

• Study 1: Basic Setup (7 fwd. discs)

• Optimization is strongly conditioned by the range  = 5 - 8°
(no hits in TPC and FTD1)

• 500 μm Si instead of 350 μm Si:

– 15% resolution loss for low pt, no change for high pt

• 50 μm pitch instead of 35 μm pitch:

– 20% resolution loss for low pt, 30% resolution loss for high pt

• For larger angles (  > 8°) TPC starts to dominate the momentum
resolution rather soon, thus the optimization must essentially cover the
range at small angles and the transition region
– accurate measurements of the TPC available; inclusion of the VTX, but

loss of outer forward chambers

– however, in the transition region the measurements inside and outside the
TPC’s inner wall are quite decoupled due to multiple scattering (large
scattering for small )



Optimization LDC forward tracker

TILC ’08 Workshop, Sendai, 3-6 March 2008
M. Regler and M. Valentan

presented by W. Mitaroff

Conclusions Study 2

• Setup 2 (8 fwd. discs): additional disc at
z = 2160 mm

• Clear improvement of momentum resolution of tracks
missing the TPC

– (Those tracks also miss the Vertex Detector and the innermost
Forward Pixel Disc!)

– 15% gain for low pt

– 20% gain for high pt

• Same impact of material budget and pitch as before

– therefore adding an 8th disc is not yet an “overinstrumentation”
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Conclusions Study 3

• Setup 3 (9 fwd. discs): FTD4-FTD7 replaced

by 6 discs, distributed evenly in the range

z = 710 – 2160 mm

• Overinstrumented when using 500 μm Si!

– No resolution gain compared to Setup 2

• Material budget starts to dominate even when

using 350 μm Si

• Using 8 forward discs seems to be the best choice!
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Conclusions Study 4

• Optimization of Setup 2 (8 fwd. discs)
– Setup 4 (8 fwd. discs): Rmin of FTD1 adjusted, neglecting

radiation problems
• clear improvement for tracks with  < 8°:

– 7% resolution gain for low pt

– 25% resolution gain for high pt

– Setup 5 (9 fwd. discs): add. disc at z = 2290 mm
• further improvement for tracks with  < 8°:

– 15% resolution gain for low pt

– 10% resolution gain for high pt

– Setup 6 (8 fwd. discs): cos-distributed
• no more improvement in the forward region
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DETECTOR DESCRIPTION FOR

FAST SIMULATION
• BASIC IDEA:

– Parallel to full detector description, define a basic detector description,
limited to cylinders in the barrel and planes in the forward region.

– It should serve as a starting point for local detector studies of the trackers.

– Without agreement on a common starting version results of different
detector optimization studies will never be comparable (neither with fast
simulation, nor with MOKKA/MARLIN).

– Increases flexibility and speed, and yields useful and comparable results,
which may be validated by full simulation once in a while.

• OPTIMIZATION MINI-WORKSHOP (“brainstorming jamboree”) in
Vienna, 26-28 March 2008 (participation by invitation only):
– Suggest to set up a small ad-hoc working group (a few key persons) for

LDC/ILD optimization, based on fast simulation. Goals:
• agree on a basic detector description for fast simulation

• make it also readable for MOKKA (validitation with corrupted data)?!
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The Vienna Fast Simulation Tool for

charged tracks (LiC). Info on the web:

http://stop.itp.tuwien.ac.at/websvn/

==> lictoy

Acknowledgements

The software was designed and developed by the Vienna ILC

Project Group in response to encouragement from the SiLC

R&D Project. Efficient helix tracking was actively supported by

W. Mitaroff. Special thanks are due to R. Frühwirth for the

Kalman filter algorithms used in the program.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


