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= Concept and current structure
= Geometry and VVIC
= Status of the interfaces to specific MC's

= \/alidation tests
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concep

= Jiransport MC transparent to the user appliéation

(more-details'in the VMC presentation at CHEPO0S3)

GEANT4 Particles
Hits
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ene IS

—
=

T

= RUnning different transport MC's from the
samerapplication

= Using the same geometry description

— Even the same geometry engine — TiGeoi (not
yet the case for G4)

Nemeed torcustomize delecion rESPONSE,
onysies corifiguration cificl cuisp(erslgitzlliARelg
SSRpuUt/output according the transport code
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Conselidation of oldinteifaces (GEANT3 VMIC, GEANT4 VI\/IC) and
durther development of the new one (FLUKA VVIC)

Additiens (mostly user demands):
— Added new functions to enable a user to define ions and own particles
= TVirtualMC::Definelon(...)
= TVirtualMC::DefineParticle(...)
= TVirtualMCApplication::AddParticles()
— Added function to enable a user to abort run
= TVirtualMC::StopRun()

— Other changes
=__moreimeaningful names in TVirtualMCStack functions

'_. = 3dded Bool return value to TVirtualMC functionsiwhichicould fails
— —  SetCut(), SetProcess()yDefineParticle(), Definelon(i

< No rrEljof crlainic)es i) eusernierace

- ="\VIost efforts directed during last year to development off liEluka
— Geometry converters RootToG4 and "The Virtual Geometry Model”
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- _Ind-ﬁroduction inALICE since quite 2 while |

— Implementation very stable : negligible changes
since last year

— Just few corrections in the version

I'Geant3+TGeo

= Ongoing extensive tests forliGeo vs. G3
[petivergeometry validation

. \V/ErsiBRNISITENROOIMIGELavigation planned
—— 1@renter production next year
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Companisons, at hits level:doneinALICE
—  No relevant differences, found

= See A geometrical modeler for HEP” .
presentation at CHEP03

— More detailed analysis at detector module TS
level to be done
Ongoing step-by-step comparisons
— Already done for simple geometries
shot in partial ALICE geometry
= Differences at the expected level
= Fine tuning of TGeo behavior when

tiecking closetepundarnes
= Analysis of possible rounding errors GEANTS3 crossing

= aentify 2l eSS ENEERINENNEEE S S T Geo corresponding crossing
—— Oroolamls o e inisrfzce opigiCiconlisel

EN=EEdEaCk from other people that already.
started this kind of comparisons is welcome !

Mean  -4.529e-07
RMS 2.12e-05

= - — =
: [ htemp |
Boundary differences GEANT3 - G3+TGeo Entries 355186
5
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Boundary
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s Armaintenance:
“— Updatesttor new Geant4 releases

— Tagged with each Root/Geant4 release that requires
backward-incompatible changes

= New features :
— User-defined physics list enabled
— |mplements all new methods added in TVirtualMC

= Consolidation of roottog4 conveRESR
LSlddortior gositogsiiimieilsaig
PERNEE Ssupport for composite shapes

— Extension of g4toxml converter for GDML scheme
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s User/Transpert cede interface
— [Pone in traditional FORTRAN frameworks by:

= User routines / common blocks
= Text files (input cards) Geometry

= |t follows VMC interface

design

= Major efforts done this year to
develop and conselidate the interfac
= Still in AliRGot CVS repository, but
can be separately compiled and has
no dependency to ALICE code Bunjoelg
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alice.inp

TFlukaMCGeometry

alice.pemf ‘

Beiore + FLUGGE + GEANIZ
- —_ Unstable / many crashes very hard to debug

Now.: T Geo interface
— Allowing navigation in full ALICE geometry TFlukaCerenkoV | TGeoMaterial | | TGeoMedium
— Preliminary validation steps done
— Providing input “cards” for materials/regions

Material definition and assignment via FLUKA input cards

— Materials defined by effective Z not accepted
Automatic /on-demand generation of PEMF file needed for simulation of
EIECHOMagnelic pProcessSeS

S EStipessiblElemEsfiadesolutionnet reguinRENRERVEINIIEVERtoN, BUl definifely
notas gepdaslliAEnieatemoitherprecessidirectly by FLUKA

ERNEIIRaCEerenkov to store optical properties
= |Magnetic field integrated to VMC scheme
— Activation per region possible, but not yet implemented
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= Physics and cuts configuration lised Via standard FLUKA formatted
NRpUikile.

—Usercuts and process switches are stored at initialization stage as arrays
of objects. These are finally appended to FLUKA input

Solutions and open problems :

— Primary particles retrieved from: TVirtualMCStack

— Secondaries just monitored, except particles put onstack by user code
= Extra constraint to user stack to check for un=handled particles before tracking a
NEW primary.
o= ost switches/cuts available in VMC implEmenied
o Isnglemernigd ot D inouinezigel
S emmplemented

= Kinetic energy cut for n, charged hadrons, muens netyet possible material-by=
material

i
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s FlUkaruserroutines rewritten i C++
_— Calling to notiry
the step
= current track ID; current region, process ID, ...
— Several routines for step notification

Energy deposition
Interaction Geant 3

Normal step 1: entering : entering
Boundary crossing 1: exiting : disappeared

are notified to user code: : . _ _
Double step for exiting and entering 2: entermg . enterlng

Track resumed after secondary tracking 2: exiting . exiting

; entering

g\a/re?nkov guantumefficiency.handled at detection —— exiting
———
. @

different tracking
sequence may influence number of hits, but
not digits. Signaled anyway to user code.
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epping actions, stacking

B e ¥ [

StooTrack()lmolamanisel for tracls (rlElcfleiio fie -aﬁd{)eren Y
PRGIERS

= [VirtualMICStack acts asrenserver and mirrors FLUKA private stack
Using “hook wrappers’ for :
— Particles from electromagnetic interactions
— Particles from hadronic interactions
— Cerenkov photons

Particles produced by user during stepping. Example: Feed-
back photons

= For some processes (bremsstrahlung, delta-electrons, ...), FLUKA
INERUPtS thetracking ofi the mother panticlesnierder.tojollowithe

" secondary first. s ——

e Newimethod . SecondanesAre Ordered,) used to communicate
order of secondaries to TVirtualMCStack.

= |nterfacing with TVirtualMCDecayer not yet ready
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e

All Views

= Behavior of AliRoot running iEluka as EXISEGEIED
= Hits/digjts, produced in the same way as o Eseant3/T

— Nochanges needed in the application spe@giiyaor=in-luka
= 1 exception: stack reordering
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= Comparnison betweenELUKA native stepping versus TEluka, fora
Simple example

In magnetic field
— Vacuum put everywhere : pure geometry testing
— Geometry reproduced identically
with TGeo

= Boolean compositions (150 components)
= Simple application as the ones from VMC

examples
= Hits collected at boundary

i

ClOSSINgs: ck ID, r

R EiEhneIprocealre track-by-track
— Computation of the distance between matching

points :
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Entries 311116
Mean 3.899
RMS 1.787

e —

5 Al erossine golets st
===Same boundary sequence
= No magnetic field

= B=60T

IBoundary differences FLUKA-TFluka| s - STHE

Mean -1.74e-17
RMS  2.459e-15
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onciusions

= \ost efforts thissyearfocused to the Eluka VVME part
s=sGeometrysnterface with TGeo modeller
= Tests done against FLUKA native geometry

— Several developments related to configuration settings, materials,
stepping and stacking

— Ready for detailed validation
— To be moved to ROOT CVS as all other interfaces

= New features developed on user requests

(Geemetry converters ROOT-G4 developed

- ETihe only, altermatveraiinisimomentforfx@ON=1ased geometry _
G EsEipuersiiiRuiFaTsolution willfverfound for G4+TGeoe navigation

= Continuous maintenance work
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