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IntroductionIntroduction

Geant IVGeant IV based program originally developed by  based program originally developed by Grahame BlairGrahame Blair (RHUL) (RHUL)

History:History:
Track particles through the BDS*, Track particles through the BDS*, BDBDs s SIMSIMulationulation, , of aof a
generic LC including particlegeneric LC including particle    interactions and productioninteractions and production  ofof
secondaries secondaries in materialsin materials

BDSIM can evaluate background levels at any point along theBDSIM can evaluate background levels at any point along the
beam linebeam line  

 1 1stst public release under CVS Jan 05 (I.  public release under CVS Jan 05 (I. AgapovAgapov, RHUL), RHUL)

*Beam Delivery*Beam Delivery  System (i.e end of System (i.e end of linac linac to theto the  IP)IP)
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Past, current and future BDSIM applicationsPast, current and future BDSIM applications

Applied:Applied:
•• CLIC BDS, ILC BDS, Petra Laser wire CLIC BDS, ILC BDS, Petra Laser wire ……

Applying:Applying:
••  2mrad & 20mrad extraction line, beam dumps 2mrad & 20mrad extraction line, beam dumps  ……

Will be applied:Will be applied:
•• Head-on,14mrad & CLIC extraction line, Head-on,14mrad & CLIC extraction line, ATF2ATF2,,

LHC collimationLHC collimation  and  upgrades and  upgrades ……
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PeoplePeople

IR layout, extraction lineIR layout, extraction line  simulation,simulation,
neutron simulationneutron simulation, ROOT event display, ROOT event display

OlivierOlivier  DadounDadoun

SR, beam diagnostics, IR layoutSR, beam diagnostics, IR layoutJohn CarterJohn Carter

Collimation, muons, backgroundsCollimation, muons, backgroundsGrahame BlairGrahame Blair

Optics design, beam diagnostics,Optics design, beam diagnostics,
neutron simulationneutron simulation

Ilya Agapov Ilya Agapov 
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BDSIM codeBDSIM code
BDSIM tool is a C++, Geant4 based (all physics processes from Geant4)BDSIM tool is a C++, Geant4 based (all physics processes from Geant4)

•• Designed Designed flexibly :flexibly :
adopting OO each beam-line element is constructed asadopting OO each beam-line element is constructed as

separate objectseparate object

•• Accelerator tracking codeAccelerator tracking code : :

Inside beam-pipe new approachInside beam-pipe new approach ( (CPU time consumingCPU time consuming))
otherwise otherwise ““normalnormal”” G4 tracking inside materials G4 tracking inside materials

Use analytic solution to the equations of motionUse analytic solution to the equations of motion  --G4Stepper-G4Stepper-
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• Originally: MAD “optics” file input
 beam-pipe is described with own outer geometry, magnetic fieldsbeam-pipe is described with own outer geometry, magnetic fields
rbend, l= 5.5, angle=0.001
drift, l=2.
quadrupole, l=1.5, k1=0.001

• Now GMAD format (Geant-MAD)
we defined also the material, the beam parameters, the processes andwe defined also the material, the beam parameters, the processes and
precise the sample positionprecise the sample position

ngenerate=5, turnInteractions=1,
useEMHadronic=0, synchRadOn=0,
stopTracks=0;
sample,range=mexfoc;
beam,  particle="e-",
            energy=ener *GeV,
           distrType="guineapig_slac",
           distrFile="beam1.dat";

option, beampipeRadius = 10*cm,
           tunnelRadius= 2.0*m,
           beampipeThickness = 0.1*cm,
           thresholdCutCharged = 10*KeV,
           thresholdCutPhotons = 10*KeV;

BDSIM input fileBDSIM input file
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BDSIM and MOKKABDSIM and MOKKA
MOKKA is a framework for full detector simulation, MOKKA is a framework for full detector simulation, MySQL MySQL input formatinput format

Motivation:Motivation:  many ILC simulation tools for modelingmany ILC simulation tools for modeling    different aspectdifferent aspect

BDSIM & MOKKA are both based on G4, BDSIM & MOKKA are both based on G4, use similar geometry:use similar geometry:
  makes sense to work on a common inputmakes sense to work on a common input

IR can be built using IR can be built using MySQL MySQL linking BDSIM to detector studieslinking BDSIM to detector studies

•• BDSIM still uses GMAD format but know how to handle BDSIM still uses GMAD format but know how to handle MySQL MySQL formatformat

•• Work still in progress by John Carter (RHUL) + Adrian Vogel (DESY)Work still in progress by John Carter (RHUL) + Adrian Vogel (DESY)

•• Solenoid Field Map included in BDSIMSolenoid Field Map included in BDSIM
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MOKKAMOKKA

Pictures from John Carter talkPictures from John Carter talk

Full IRFull IR  geo. modeledgeo. modeled  in BDSIM including:in BDSIM including:
••      Solenoid FieldSolenoid Field
••      EcalEcal, , HcalHcal, , Pol Pol TipTip

BDSIMBDSIM

  BDSIM & MOKKABDSIM & MOKKA
can produce the samecan produce the same  geometry using thegeometry using the    same inputsame input    filefile
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Challenge of the extraction line simulationChallenge of the extraction line simulation

Need to extract the beam after collisions and transport itNeed to extract the beam after collisions and transport it  
with minimal losses to the dumpwith minimal losses to the dump
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Evaluate the  background this generates in the detectorEvaluate the  background this generates in the detector

1.1.          IsIsolate the elements where the losses occurolate the elements where the losses occur

(possible damage on beam magnets, SC for example)(possible damage on beam magnets, SC for example)

2.2.          What are and how many particles are backscatteredWhat are and how many particles are backscattered

into the detector regioninto the detector region
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Separate magnets for incoming and outgoing beams in 20mradSeparate magnets for incoming and outgoing beams in 20mrad
Length of the extraction line between IP and dumpLength of the extraction line between IP and dump

~ 350 m for 20mrad~ 350 m for 20mrad
~ 680 m for 2mrad~ 680 m for 2mrad

Plots from Tom Markiewicz talk

Large and small crossing angleLarge and small crossing angle
 20 & 20 &  2mrad design2mrad design
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Common elements between incoming and outgoing beam forCommon elements between incoming and outgoing beam for
the first 20m, after separate structurethe first 20m, after separate structure

•• Special coordinate transformationSpecial coordinate transformation
•• Multipoles Multipoles field addedfield added

2mrad extraction design2mrad extraction design
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Systematic studiesSystematic studies
Example: 2mrad disrupted beam power lossesExample: 2mrad disrupted beam power losses

Beam parameters setsBeam parameters sets
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John carterJohn carter
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Power losses 20mrad extractionPower losses 20mrad extraction

Beam parameters:Beam parameters:
High luminosity 1TeV e.c.m, 80 nm offset, PHigh luminosity 1TeV e.c.m, 80 nm offset, P~~18 MW18 MW  
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Event display (Root dictionary) :Event display (Root dictionary) :
••    Interactive plotInteractive plot
••    Provide power losses easilyProvide power losses easily
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Disrupted beam power lossesDisrupted beam power losses
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First look at backscattered particlesFirst look at backscattered particles

700k particles:700k particles:

•• Sampler @ Sampler @ z=1mmz=1mm

•• Mean energy 400 Mean energy 400 keVkeV

•• 943 part. backscattered943 part. backscattered
(all events (all events ~ photons~ photons))
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BackscatteredBackscattered  photonsphotons

511keV511keV

~~200 200 keVkeV
GeVGeV

Energy spectrum @ Energy spectrum @ z=1mmz=1mm

Those photonsThose photons  generatedgenerated  @@
No cutNo cut
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Photons creations (low stat. 60k)Photons creations (low stat. 60k)

Outer radius for Quad: 750 mmOuter radius for Quad: 750 mm

Extraction line radiographyExtraction line radiography  
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    Particles who can reach theParticles who can reach the  VDVD

Nb Nb particles r < 14 cm: 18particles r < 14 cm: 18
••  11 photons11 photons  
••  4 4 e-e-
••  3 e+3 e+
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Summary and prospectsSummary and prospects
•• Good agreement between BDSIM and DIMADGood agreement between BDSIM and DIMAD

Eurotev Eurotev paper (paper (EUROTEV-Report-2005-026-1EUROTEV-Report-2005-026-1))
(Robert Appleby, Philip (Robert Appleby, Philip BambadeBambade, Arnaud Ferrari), Arnaud Ferrari)

20mrad20mrad2mrad2mrad

Disrupted beam Disrupted beam trackingtracking comparison (2&20mrad) comparison (2&20mrad)
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SummarySummary  and prospectsand prospects
•• Good agreement between BDSIM/DIMADGood agreement between BDSIM/DIMAD

•• Customize the existing neutron propagation in Geant4Customize the existing neutron propagation in Geant4
(CPU time !)(CPU time !)

•• Run BDSIM onto Data GRIDRun BDSIM onto Data GRID

•• Include power losses due to Include power losses due to radiative Bhabharadiative Bhabha

•• Comparison of background rates at the detector for 20mradComparison of background rates at the detector for 20mrad
and for 2mrad crossing angle (in relation with optics design)and for 2mrad crossing angle (in relation with optics design)

•• Other topics of interest: background at the post-IPOther topics of interest: background at the post-IP
spectrometer and spectrometer and polarimeterpolarimeter, ATF2 beam-line, ATF2 beam-line

•• Soon BDSIM software publicationSoon BDSIM software publication


