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Motivation

• Compare track parameter resolutions of various detector
setups (at present only in the „barrel region“);

• Optimize size and position of track sensitive devices and
of detector material budgets;

• A simple tool easy to understand, handle and modify;

• Can easily be adapted to meet individual needs;

• Can be installed on a desktop or laptop PC;

• Quick results by „shorter than a coffee break“;

• Live demonstrations at a conference possible;

• Graphics visualisation interface planned in future release.
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General Program Features

• Written in MatLab (a language and IDE by MathWorks);

• At present support for coaxial cylinder layers („barrel“)
only; „forward region“ planes in next release;

• Arbitrary length and position of the layers;

• Inclusion of any number of passive layers;

• Measurements of two coordinates: one for azimuth R ,
one along the cylinder (z) for pixels or a TPC;

• Arbitrary stereo angle (z‘ instead of z) for strips;

• Inefficiencies uncorrelated (strips) or correlated (pixels);

• Resolutions of a TPC Gaussian, and may depend on z.
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Specific Program Features

• Simulation:

– Single tracks originating from a vertex, assumed at (0, 0, z);

– Solenoid magnetic field, rotational symmetry w.r.t. z-axis;

– Cylinders grouped in 3 modules with any number of layers;

the 3rd module being either a TPC, or empty;

– Exact helix track model, including kinks for multiple scattering;

– Multiple scattering at discrete layers:

correct path length traversed, material budget averaged over whole

layer, scattering angles Gaussian distributed (in the track‘s local

coordinate frame) according to the Highland formula;

– Gaussian (TPC) or uniformly distributed measurement errors;

– Systematic and/or stochastic inefficiencies included.
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Specific Program Features

• Reconstruction:

– No PR; track fit by exact Kalman filter with inclusion of multiple
scattering (process noise), fitting from outside inwards;

– Linear track model: expansion point is a reference track (method
similar to that of the DELPHI experiment).

• Parameters:

– Fitted parameters defined at the inside of the innermost layer;

– DELPHI-like parameter vector and error matrix:
{ , z, ,  = - ,  = ±1/RH } with sign( ) = sign(d /ds),
and corresponding 5x5 covariance matrix;

– Optional CMS-like Cartesian parameters and errors:
{ x, y, z, px, py, pz }   with a 6x6 covariance matrix of rank 5.
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Sample Detector Setup

Inspired by the LDC

concept

with „Paris“ TPC

(scale units in m)



LiC Detector Toy

ECFA-ILC Workshop Valencia, November 2006

Corresponding Input Sheet
01 LiC Detector-Toy (barrel)

02 Default Input Sheet

03

04 Vertex Detector (VD)

05

06 Number of layers: 6

07 Radii [mm]: 14,15,26,37,48,60

08 Upper z limit [mm]:  3000, 50, 120, 120, 120, 120

09 Lower z limit [mm]: -3000,-50,-120,-120,-120,-120

10 Efficiency RPhi: 0,0.9,0.9,0.9,0.9,0.9

11 Efficiency 2nd: -1

12 Stereo angle alpha [Rad]: pi/2

13 Thickness [rad. lengths] 0.14,0.05,0.05,0.05,0.05,0.05

14 Error distribution: 1

15 0 normal sigma(RPhi) [1e-6m]:

16          sigma(2nd)  [1e-6m]:

17 1 uniform d(RPhi)  [1e-6m]: 25

18           d(2nd)   [1e-6m]: 25

19

20 Inner Tracker (IT)

21

22 Number of layers: 5

23 Radii [mm]: 90,90,160,300,360

24 Upper z limit [mm]:  110,-90, 360, 640, 2730

25 Lower z limit [mm]:  90,-110,-360,-640,-2730

26 Efficiency RPhi: 0,0,0.9,0.9,0

27 Efficiency 2nd: -1

28 Stereo angle alpha [Rad]: pi/2

29 Thickness [rad. lengths]: 0.14,0.14,0.0175,0.0175,0.14

30 Error distribution: 1

31 0 normal sigma(RPhi) [1e-6m]:

32          sigma(2nd)  [1e-6m]:

33 1 uniform d(RPhi) [1e-6m]: 50

34           d(2nd)  [1e-6m]: 50

36 Time Projection Chamber (TPC)

37

38 Number of layers: 100

39 Radii [mm]: 362, 1618

40 Upper z limit [mm]:  2730

41 Lower z limit [mm]: -2730

42 Efficiency RPhi: 0.95

43 Efficiency z: 0.95

44 Thickness [rad. lengths]:0.00005

45 sigma1(RPhi) [1e-6m]: 50

46 sigma2(RPhi) [1e-6m]: 40

47 sigma1(z)       [1e-6m]: 200

48 sigma2(z)       [1e-6m]: 1000

49

50 Start parameter range

51

52 Transverse momentum [GeV/c]: 5,20

53 Angular range in theta [Rad]: pi/4, 3*pi/4

54 Range in z [mm]: 0,5

55

56 Flags (0 disabled, 1 enabled)

57

58 Sketch of arrangement: 0

59 Simulation: 1

60 Multiple scattering: 1

61 Measurement errors: 1

62 Reconstruction: 1

63 Tests: 1

64 Chi2: 1

65 Display bad pulls: 0

66 Pulls histograms: 1

67 Residuals histograms: 1

68

69 Number of tracks: 1000
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Results: Pull Quantities
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Results: MC Residuals

Note:   = /2 - 
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Summary of various setups and 

parameter regions
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Subsequent Vertex Fit

• Fitted tracks as input to the VERTIGO/RAVE toolkit;

• Interface is the Harvester‘s standard CSV format;

• Successfully tested with 10- and 1000-prong events.

References

• http://forum.linearcollider.org ==> Fast Simulations

==> LiC Detector Toy (permanently kept up-to-date);

• http://wwwhephy.oeaw.ac.at/p3w/ilc/reports/

LiC_Det_Toy/UserGuide.pdf  (User Guide);

• Forthcoming visit of M. Valentan in Valencia (last week of Nov. 2006).



<<
  /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


