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TPC Chamber Gas

o | AMPSDetectorConstruction.cc :

G4VSolid* TPC Solid IN = G4Tubs ( » RIN TPC IN, ROUT TPC IN, DZ TPC, , DPHI TPC IN);
G4LogicalVolume* TPC LV IN = G4LogicalVolume (TPC Solid IN, [, ) ;
G4PVPlacement* TPC PV IN = G4PVPlacement ( , G4ThreeVector( , » DZ TPC OFFSET), » TPC LV IN, expHall, FALSE, ) 2

G4VisAttributes* TPC VisAtt IN= G4VisAttributes( r G4Colour(1.,1.,0.));
TPC LV IN -> SetVisAttributes (TPC VisAtt IN);

* (Gas inside the TPC chamber was not changing.

* Past results : only dispersion and gain properties of gas
changed

* (Gas was Ne(100%) .



Conditions

IQMD

o 250 MeV

* Soft model

* No digitization =» Just raw data

*» TPC plane is plotted
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Ar and CO> mixtures

C10 = 90% Ar + 10% COo
C20 = 80% Ar + 20% COo
C5 = 95% Ar + 5% COo



CO2 and C10 gases were not even defined!

const G4double denCarbonDioxide = *g/cm3;

G4Material* CarbonDioxide = new G4Material (name= , denCarbonDioxide,
nel=', kStateGas, expTemp):;

CarbonDioxide =-> AddElement (elC, );

CarbonDioxide =-> AddElement (elQ, );

density = *denAr+ *denCarbonDioxide;

G4Material* C5 = new G4Material (name= , density, nel=_, kStateGas, expTemp);
C5 -> AddMaterial (Ar, massfraction = *denAr/density) ;

C5 =-> AddMaterial (CarbonDioxide, massfraction = *denCarbonDioxide/density) ;

density = *denAr+ *denCarbonDioxide;

G4Material* C1l0 = new G4Material (name= , density, nel=', kStateGas, expTemp);
Cl0 -> AddMaterial (Ar, massfraction = *denAr/density);

Cl0 -> AddMaterial (CarbonDioxide, massfraction = *denCarbonDioxide/density);

density = *denAr+ *denCarbonDioxide;

G4Material* C20 = new G4Material (name= , density, nel=_, kStateGas, expTemp);
C20 -> AddMaterial (Ar, massfraction = *denAr/density);

C20 -> AddMaterial (CarbonDioxide, massfraction = *denCarbonDioxide/density);
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Density of COz2 is three times that of CHas



defaultCutValue = *um;
SetVerboselLevel( );

RegisterPhysics( new A0lGeneralPhysics (

RegisterPhysics( new AQO1lEMPhysics (

RegisterPhysics( new A01MuonPhysics (

RegisterPhysics( new AOlHadronPhysics( ; N d efau ‘tC u-t\/a‘ u e ?

1 ))
RegisterPhysics( new AOlIonPhysics ( ; SetC u-t\/a‘ u e

}

AQ01PhysicsList::~A01PhysicsList () (¢ ))
‘ CutVal
, utvalue

void AO1PhysicsList::SetCuts()
{

SetCutValue ( *micrometer,
SetCutValue ( *micrometer,
SetCutValue ( *micrometer,

}




AOTPNhysicsList.cc

2.4.2. Range Cuts

To avoid infrared divergence, some electromagnetic processes require a threshold below which no secondary
will be generated. Because of this requirement, gammas, electrons and positrons require production thresholds
which the user should define. This threshold should be defined as a distance, or range cut-off, which is internally
converted to an energy for individual materials. The range threshold should be defined in the initialization phase
using the SetCuts () method of G4VUserPhysicsList. Section 5.5 discusses threshold and tracking cuts
in detail.

2.4.2.1. Setting the cuts

Production threshold values should be defined in SetCuts() which is a pure virtual method of the
G4VUserPhysicsList class. Construction of particles, materials, and processes should precede the invocation
of SetCuts (). G4RunManager takes care of this sequence in usual applications.

This range cut value is converted threshold energies for each material and for each particle type (i.e. electron,
positron and gamma) so that the particle with threshold energy stops (or is absorbed) after traveling the range cut
distance. In addition, from the 9.3 release this range cut value is applied to the proton as production thresholds
of nuclei for hadron elastic processes. In this case, the range cut value does not means the distance of traveling.
Threshold energies are calculated by a simple formula from the cut in range.

Note that the upper limit of the threshold energy is defined as 10 GeV. If you want to set higher threshold energy,
you can change the limit by using "/cuts/setMaxCutEnergy" command before setting the range cut.

The idea of a "unique cut value in range" is one of the important features of Geant4 and is used to handle cut values
in a coherent manner. For most applications, users need to determine only one cut value in range, and apply this
value to gammas, electrons and positrons alike. (and proton too)

In such case, the SetCutsWithDefault() method may be wused. It is provided by the
G4VuserPhysicsList base class, which has a defaultCutValue member as the default range cut-off
value. SetCutsWithDefault () uses this value.

It is possible to set different range cut values for gammas, electrons and positrons, and also to set different range
cut values for each geometrical region. In such cases however, one must be careful with physics outputs because
Geant4 processes (especially energy loss) are designed to conform to the "unique cut value in range" scheme.

“Geant4 User’s Guide for
Application Developer”

‘Cuts”



AOTPNhysicsList.cc

Default value 1T mm

L AMPS simulation 1 um
lest 10 pm
lest 0.7 um
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defaultCutValue

1 um IS reasonaple!



500
400
300
200
100
0
-100
-200
-300
-400

-509

.Ilr —l—'_._._.

IIII|IIII|IIII|IIII|IIII|IL

Ly T
T . L

N\

00 -400 -300 -200 -100 O

2200

2000

1800

1600

1400

1200

1000

800

600

400

200

100 200 300 400 500




500

400

300

200

100

0

-100}

-200

-300

-400

-50g N

|
|

llllll

I,

00 -400 -300 -200 -100 O 100 200 300 400 500 :




500

400

300[

200

100F

ofF
-100}
-200r-

-300r

-400F

_ B ||I||||||||||||||||||||||
5QQOO -400 -300 -200 -100 O 100 200 300 400 500 ’




o Default cut value of 1 um Is fine.

* Need to study more about the gasses.

* Small errors were found in using Charles’s law when defining
density of the materials(LAMPSDetectorConstruction.cc).



