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Realistic BO

Dead layers (cooling, boards, cables) — 2mm
copper after Silicon

Realistic BO shape (Packman)
Beampipes placement

Code avallable at github



Realistic BO

e | modified the EICG4B0ZDC class written by Quan for PbWO4
to include layers of Si and Cu with the same geometry into one SuperDetector with 10 layers

e | merged this class with diff tagg_ana by Bill to produce one library during compilation

e All shape parameters are controlled from the modified G4_hFarFwdBeamLine EIC.C so no
recompilation is needed to change them

Controlled shape parameters
(with current values):

Layer Length (0.1, 0.2, 20cm)
Layer Material (Si, Cu, PbwWO4)
Radius (20cm)

ARadius (5cm)

Spanning Angle (240°)
Beampipe position (-3.4 cm)

hetter visualisation



e Gitclo
e Gitclo

Github Instructions

ne https://githu

n.com/ECCE-EIC/macros

ne https://githu

e cd EIC BO/source/

chmoo

m

kdir

+X autogen.sh
ouild

CC

bul

d

0.com/abylinkin/EIC_BO

.Jautogen.sh —prefix=$MYINSTALL
make install


https://github.com/ECCE-EIC/macros
https://github.com/abylinkin/EIC_B0

Github Instructions

e cd ../../../macros/detector/EICDetector/
e cp ../..[../[EIC_BO/macros/*.C .
* Root -

X Fun4All G4 EICDetectorl.C



Github Instructions

* |s EIC_BO/macros/
- Fun4All_G4 EICDetectorl.C
same macro with USER and DISPLAY enabled
- G4Setup EICDetector.C
iIncludes new version:
- G4 _hFarFwdBeamLine EIC Realistic.C



eG4 hFarFwdBeamLine EIC Realistic.C

#ifndef MACRO_GAHFARFWDBEAMLINE_EIC_C
#define MACRO_G4HFARFWDBEAMLINE_EIC_C

#include

#include
#include
#include
#include

#include
#include
#include

=GlobalVariables.C>

<g4detectors/BeamLineMagnetSubsystem.h>
<g4detectors/PHG4BlockSubsystem.h>
<gd4detectors/PHG4ConeSubsystem. h>
<g4detectors/PHG4CylinderSubsystem.h>

<eicgd4zdc/EICG4ZDCHiLtTree. h>
<eicgdzdc/EICG4ZDCNtuple. h=
<eicgd4zdc/EICG4ZDCSubsystem. h>

#include

<difftagganab®/EICG4BAZDCSubsystem. h> New Class Reference

#include

#include

<g4main/PHG4Reco.h=

<TSystem.h=>

R__LOAD_LIBRARY(libgddetectors.so)

R__LOAD_LIBRARY(libdifftagganab@.so) New Library

float PosFlip(float pos);
float AngleFlip(float angle),
float MagFieldFlip(float Bfield);
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G4 hFarFwdBeamLine EIC Realistic.C

auto *detRP = new PHG4CylinderSubsystem(Form("rpTruth_%d", 2*i), 2'i);
detRP-=SuperDetector("rpTruth");

detRP->set_double_param("place_x", PosFlip(rp_xCent[i]});
detRP->set_double_param("place_y", 8);
detRP->set_double_param("place_z", rp_zCent[i] - hFarFwdBeamLine::enclosure_center);
detRP->set_double_param("rot_y", AngleFlip(8.047 * TMath::RadToDeg()}))}:
detRP->set_double_param("radius", @);

detRP-»>set_double_param("thickness", 25); // This is intentionally made large 25cm radius
detRP->set_double_param("length", 0.83);

detRP->set_string_param("material", "G4_5i"});

detRP-=0verlapCheck(overlapCheck);

detRP->SetMotherSubsystem(hFarFwdBeamlLine: :hFarFwdBeamLineEnclosure);

detRP-=SetActive();

it (verbosity)
detRP->Verbosity(verbosity);

g4Reco->registerSubsystem(detRP);

*** Section for Realistic Roman Pots *** */
auto *detRPe = new PHGACylinderSubsystem(Form("rpTruth_%d", 2*i+l), 2*i+l);
detRPe->SuperDetector ("rpTruth”); Section for dead material in RPs

detRPe->set_double_param("place_x", PosFlip{rp_xCent[i])});
detRPe->set_double_param("place_y", @);

detRPe->set_double param("place_z", rp_zCent[i] - hFarFwdBeamlLine::enclosure_center + .10815);
detRPe->set_double param("rot_y", AngleFlip(®.@47 * TMath::RadToDeg())});
detRPe->set_double_param("radius", 8);

detRPe->set_double_param("thickness", 25); // This is intentionally made large 25cm radius
detRPe->set_double_param("length", 8.2});

detRPe-»set_string_param("material", "G4 Cu"};

detRPe->set_color(1,8,1, .8);

detRPe->0verlapCheck(overlapCheck};

detRPe->5etMotherSubsystem(hFarFwdBeamLine: :hFarFwdBeamLineEnclosure);

detRPe->5SetActive();

if (verbosity)
detRPe->Verbosity(verbosity);

g4Reco->registerSubsystem(detRPe);

End */
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G4 hFarFwdBeamLine EIC Realistic.C

Section for Realistic BO

const int bGDetNr = 4;

const double b@Mag_zCent = 590;

const double b@Mag_zlen = 128;

const double b@Cu_zlen = .2; //B@ dead material length

const double b@Si_zlen = .1; //B@ 51 length

const double b@Ecal_zlen = 268.; //B® Ecal length

const double pipe_hole = 5.8; //detector cut off for beam pipe

const double pipe_x = -3.4; //pipe hole position

const double d_radius = 7.@; //detector cut off Packman

const double b@_radius = 20.6; //outer radius of BB-detector

const double spanning_angle = 24@; //spanning angle Packman

const double b@Ecal_z = 48;

double start_angle = spanning_angle - 360; //start angle Packman

for (int 1 = @; 1 < beDetNr; i+t)

i
auto *detB@ = new EICG4BOZDCSubsystem(Form("b@Truth_%d", 2*i), 2*1);
detB@->SuperDetector ("bBTruth");
detB@-»set_double_param("place_x", @);
detB@-»set_double_param("place_y", @);
detB@-»set_int_param("ispipe", @); //for Tuture pipe implementation
detB@->set_double_param("pipe_hole", pipe_hole);
detBB-»set_double_param("outer_radius", b€_radius);
detBB->set_double_param("d_radius™, d_radius);
detBB-»>set_double_param("length", b@5i_zlen);
detB@-»set_string_param("material”, "G4 _Si");
detB@-»set_double_param("detid",2*i);
detB@->set_double_param("startAngle", start_angle);
detB@-»set_double_param("spanningAngle", spanning_angle);
detB@->set_double_param("pipe_x", pipe_x);
detBB->set_double_param("pipe_y", @);

detBB->set_double_param("pipe_z", @);

detBB-»set_double_param("place_z", b@Mag_zlLen / (b@DetNr + 1) * (i - bBDetNr / 2});

detBo->SetActive(true);

if (verbosity)
detB8->Verbosity(verbosity);

detB8->0verlapCheck(overlapCheck);

detB8->SetMotherSubsystem({hFarFwdBeamLine: : BOMagnet);

g4Reco->registerSubsystem({detB@);

auto *detBPe = new EICG4BOZDCSubsystem(Form{"b8Truth_%d", 2*i+1}), 2*i+1);
detBoe->5uperDetector ("b@Truth");

detBBe->set_int_param("ispipe", @), //for future pipe implementation
detBBe->set_double_param("pipe_hole", pipe_hole);
detBBe->set_double_param("place_x", 8);

I orel

detBOe->set_double_param("detid",2*i+1);
detBbe->set_double_param({"startAngle", start_angle};
detBBe->set_double_param({"spanningAngle"”, spanning_angle);
detBle->set_double_param("place_z", (b&Mag_zLen / (b@DetNr + 1) * (i - b@DetNr / 2
detBle->SetActive(true);
if (verbosity)

detBle->Verbosity(verbosity);
detBbe->0verlapCheck(overlapCheck);
detBbe->5etMotherSubsystem{hFarFwdBeamlLine: :BBMagnet);
g4Reco->registerSubsystem(detBee);

auto *BBEcal = new EICGABOZDCSubsystem(“BOEcal", 2*bGDetNr);
BOEcal->SuperDetector("b@Truth™);

BOEcal->set_int_param("ispipe", @); //for future pipe implementation
BBEcal->set_double_param("pipe_hole", pipe_hole};
BBEcal->set_double_param("place_x", 8);
BBEcal->set_double_param("place_y", 8);
BOEcal->set_double_param("place_z", b8Ecal z);
BOEcal->set_double_param("pipe_x", pipe_x);
BBEcal->set_double_param{"pipe_y", 8);
BBEcal->set_double_param{"pipe_z", 8);
BBEcal-=>set_double_param("length", bBEcal_zlen);
BBEcal->set_double_param("outer_radius", b@_radius};
BPEcal->set_double_param("d_radius™, d_radius);
BOEcal->set_string_param("material™, "G4_PbW04");
BBEcal-=>set_double_param("startAngle"”, start_angle);
BBEcal->set_double_param("spanningAngle", spanning_angle);
BBEcal-=>set_double_param("detid", 2*bBDetNr);
BBEcal->SetActive(true);
if (verbosity)

BOEcal->Verbosity(verbosity);
BOEcal-=0verlapCheck(overlapCheck);
BBEcal->SetMotherSubsystem{hFarFwdBeamLine: : BBMagnet);
g4Reco->registerSubsystem(BBEcal);

auto *BBEcale = new EICG4BBZDCSubsystem("BBEcale", 2*b@DetNr + 1);
BBEcal->SuperDetector("b@Truth");

BOEcale->set_int_param("ispipe", @); //for future pipe implementation
BBEcale->set_double_param("pipe_hole", pipe_hole);
BBEcale->set_double_param("place_x", @);

BBEcale->set_double_param("place_y", @);

BBEcale->set_double_param("place_z", bBEcal_z + (bBEcal_zlen + bBCu_zlen)s2);
BOEcale->set_double_param("pipe_x", pipe_x};
BPEcale-»set_double_param("pipe_y", 8);



Conclusion

 The code for the Realistic BO Is available at
github and instructions for running are provided

e Tests and comments are welcome

Thank you very much for your attention!
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