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® [ist of modifications
® EM standard sub-libraries
e EM lowenergy sub-libraries

® Technical improvements and fixes
e EM parameters
e EM physics constructors

® Some validation results
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®  Completed migration of EM parameters management via G4EmParameters class
®  Essential for configuration of EM physics in MT mode
®  The default upper energy of EM physics 100 TeV
® Needed for FCC design study
®  Can be changed via G4EmParameters interface or via Ul
®  Jonisation:
e ASTAR, PSTAR and other ionisation data structures now use float static data shared between threads
®  G4UniversalFluctuations — small fix for Glandz part
®  Bremsstrahlung:
®  G4eBremsstrahlungRelModel — improved LPM effect treatments
®  GA4SeltzerBergerModel — fixed for Z > 92

®  New process is added of e+e- pair creation by e+ and e-
®  Multiple scattering — moved final position change from PostStep to AlongStep
®  Before sampling was done AlongStep but position was changed only PostStep
®  G4UrbanMscModel — a new algorithm for sampling of lateral displacement is added.
®  Providing similar results as GS and WVImodels
®  Added to Opt3, Opt4, Livermore and Penelope Physics Lists
®  Three different parameterisations of nuclear formfactors
®  Used by single scattering models
®  Fixed correlations of linear polarizations of gamma from two gamma annihilation
®  Polarisation sub-library:

®  Fixed long standing problem of computation of number of interaction length when a particle penetrates via boundary
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e
Highlights for EM low-energy sub-libraries

® Atomic de-excitation
e Fixed initialisation/activation per G4Region

® fluorescence and Auger cascade are now activated by default in all Geant4-DNA
constructors.

® MicroElec models for Silicon

® acceleration of single elastic scattering for electrons.

* Fixed several DNA classes, including G4ITNavigator, G4MolecularCounter
and G4DNATransformElectronModel

° G4—EmDNAPhysicsActivator is a new class for easier Geant4-DNA physics
models configuration per particle type. The « dnaphysics » example illustrates
its usage.

® Provided a new example application (« chem4 ») for the simulation of
radiochemical yields for water radiolysis simulation and benchmarking.

® Published a usage review on Geant4-DNA (Phys. Med. 32 (2016) 1187-1200)
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Technical improvements and fixes

® Elements of Ct++11 features and keywords are added to all EM

sub-libraries:
* nullptr, explicit, override, delete, final
* internal data are now ‘const static’ or ‘constexpr’
® some usage of of other C++11 features
¢ Fixed few cases of data race at initialisation in MT mode

° Significant modifications for G4EmSaturation to make it thread safe

* Fixed bugs #1870, #1874, #1876
® Data set G4AEMLOW-6.50 is required
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e
Electromagnetic parameters

® In previous versions of Geant4 EM parameters were defined via Ul
commands and C++ interface G4EmProcessOptions
® Via this class each EM process was accessed one by one in order to set
parameter value

e After Geant4 10.0 we faced some limitation in MT mode and
decided to switch to G4EmParameters class, which requires a
reorganization of initialization for EM processes/models:

* All EM classes at initialization read parameters from G4EmParameters
® Now Ul command order become not so important as before

Commands should be issued in the Prelnit state from the master thread

For the concequtive runs commands may be issued in the Idle state

* Information on set of EM parameters for the run is available via Dump()

method
® G4EmProcessOptions class is still exist but we recommend do not use it
anymore
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EM physics configuration

® There are many various Geant4 applications where of top of reference EM constructors a
user needs

* Different models for G4Region
* Different model options for G4Region
® Until 10.2 such customization were possible only by an expert user but was problematic
even for top experts
® For 10.2 we provide new Ul commands:
® /process/em/AddPAIREgion all myregion pai
® /process/em/AddMicroElecRegion myregion
® /process/em/AddDNARegion myregion DNA_Opt0
® For 10.3 we provide a new Ul command:
® /process/em/AddEmRegion myregion myphys
® Here ‘myphys’ is the name of Physics constructor (for example, G4EmStandard_Opt3)
® This is not exactly PhysicsList per G4Region:

® By this new command we do not fully emulate Opt0, Optl.. But mainly multiple
scattering models and their parameters and parameters of atom de-excitation
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Some validation results

Full set of EM validation suite url:

http: / /vnivanch.web.cern.ch/vnivanch/verification/ verification/ electromagnetic/
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Bremsstrahlung: improved
implementation of the LPM effect
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Simplified CMS-type crystal calorimeters

e Modification of LPM effect
implementation provides
modification of EM shower
shape:
® Energy deposition is larger

inside central crystal of the

5x5 matrix on per mille

level

® No change is expected for

Ry parameter (E; ;/E. )
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Response and
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Nuclear form-factors
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Cross section of e+e- pair production

In this plot partial Cross sections

are shown for energy transfer >
10 MeV

The cross section of e+e- pair
production is significantly lower
than bremsstrahlung

This new process is not
important for simulation of EM
shower shape but may be a
background in an experiment
for a dark matter search

This new process is included in

Opt3 and Opt4 Physics Lists

11/1/2017

/





<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 true

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



