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Simulation

Simulation of 3M Pion- using PHG4ParticleGenerator in three magentic field configuration
Momentum Range [0.,30.] GeV/c
Eta Range [-3.7,3.7]

Phi Range: [0., 2]
Baseline 2 Tracker (Thanks Nick)

Pixel Size = 10 ym BeamPipe+SIVTX+SIBARR+SIDISKS+ALSUPP+RICH+MRIC
H+DIRC+MPGD+INNERGEMS+OUTERGEMS

vV V VY V V

Vertexing layers radius: {3.3,4.41,5.51};
Barrel layers radius: {13.38, 18.0};
Silicon Disks z-positions: {-145, -109, -73, -49, -25, 25, 49, 73, 103.67, 134.33, 165},
Micromegas Barrel radius: {47.72, 49.57, 75.61, 77.47};

02/11/21 Baseline 2 Tracker Simulation 2



Basline2 Geometry

Event Display
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Simulation Results

Generated: 1 uniform in n and p Acceptance not symmetric inp ~ Reconstructed: 1
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Detectors used in the Tracking with

Eta Coverage

-Tmath::Log(TMath::Tan((TMath::Atan2(sqrt(X0*X0+Y0*Y0),Z0))/2)) for YO>0
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Results with Requirements

5

4.5

n
o
TTT IIIIIIH[I\I]]illllllllwllIW}]]IIIIII[EHII

e e b e e e b e b

DO

10 20 25 30

15
p (GeV/c)

IHHIII]IIIIIIIIIHWII]illllllll[EH\I

e e ey e b b

10 15 15
p (GeV/c) p (GeV/c)
- e e e

02/11/21 Baseline 2 Tracker Simulation 6

oo e e b e b e 1y

OD

20 25 30 % 5 10 20 25 30



Results with Requirements
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Transverse Pointing Resolution (wm)

Transverse Pointing Resolution (um)
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Transverse Pointing Resolution (wm)

> Performance appears to fulfill the PWG requirements
(lines) in all eta-regions but in the far backward below
15 GeV/c

- Results to be cross-checked with those from
Nick and others

- Once fully aligned to Nick and others, will move
to further studies (eg Do reconstruction etc)
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Pion- Efficiency

Pr= 0.3B [T] R [m] This doesn’t include hit reconstruction (e=1) efficiency

No Combinatorial Background (Single Particle in an Event)
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Acceptance Debugging

13<n<14 14<n<15 1.5<n<1.6
> 12 > 1.2 > 1.2
[} = [&] - [&] -
5 5 5
o | . . o [ - . S [
Eﬁ 17*’ ’»’.,,.‘.,....., oer P asssageste, st M,,-,...-,..W«MM-”.,‘“. S Eﬁ 17“’ ””"o.w...w—o..w et et e 5o 5 ey e 58 0 08 oA ..m_ 17 . ‘,.o"t.d" 90 hessny ey aryson gror,s m""'o'»"“’."o’,...’.“m’“‘m g, o)
[ L [E
i § i
Cth C¥ ot
0.8— 08— 0.8—
0.6— 0.6— 0.6—
0.4 in 0.4— 04—
L n L
0.2— 0.2— 0.2+
L | | | | | 3 | | | | | 2 | | | | L
ok Ll Ll Ll P T ‘ oL Ll Ll Ll Ll Ll ‘ 0L Ll Ll Ll Ll Ll ‘
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
p (GeV/c) p (GeV/c) p (GeV/c)
-14<n<13 -1.5<n<14 -16<n<15
> 12 > 12 > 12
[} = [&] = [&] =
5 5 5
;:2 1 - R i et e T AP E 1 - Pt R RV W E 1 - R i RN b
o " : U A b} Dot ) WS ] r . A P gt gyt 0’*’*“““»*‘n‘*“&"f’*”ﬁd"
Ly L L't
t t
0.8 0.8+t 0.8—
06— 06— 06—
0.4 04— 04—
it L L
L N L
0.2 02— 02t
o Ll Dl e b 0 Ll ol L . ol P R R Ll .
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
p (GeV/c) p (GeV/c) p (GeV/c)

/000
02/11/21 Baseline 2 Tracker Simulation 11



1.6<n<1.7
- 12
2 12r
C -
2 L
o
E T . ’,0““‘"""‘“‘N""M"“"“’“‘-o"»""my"u‘.."ww’»..v;w.am.,»
"
Cy
o8t
06/
H
0.4l
02
£
F
% 5 10 15 20 25 30
p (GeV/c)
-1.7<n<-16
o 12
212
c L
.0 L
s L
= L Sy TN Ly
w DA N i 0
: + + ¥ »++ W m v%’w#b#mﬁv W”#m# *{W ”*‘ §
#H
0'85 t +
r +
0.6/t
j
0.4
02
[t
"
oL P ol e e e
0 5 10 15 20 30

25
p (GeV/c)

02/11/21

Efficiency

Efficiency

Acceptance Debugging

1.7<n<18
1.2
1? “’,‘n-oMﬁo..».».w.'..-.0,',0-....-0.',.',-,.’,,”,..'”%”,, “.M"o%"{,m‘w
G
0.8—
Ct
06—
-t
0.4l
rt
02
Pt
ot :
0 5 10 15 20 25 30
p (GeV/c)
-1.8<n<17
1.2
T sty momsstst oo o
e 0 "o 0
L " b “"’M’m‘"'ﬁ'k“"“’wm% %»Hm
Cot P it
0.8
rt
0.6—
Lt
4
041
02
L+
r
0’\ P P TS I ST AN N S SN H A L
0 5 10 15 20 5 3

Baseline 2 Tracker Simulation

1.8<n<1.9
- 12
& L
C L
Q0 L
(]
E iy vW"'“”""""""’ i e R A L e
S
ot
08— 4
-t
0.6—
Ct
0.4/—
o]
02—
K
o
% 5 10 15 20 25 30
p (GeV/c)
-19<n<-1.8
12
L
c L
2 L
s - .
= L i NN ORI
w R +,“’m¢,~w¢¢w¢ bbb s
Eoy Py LuA *‘*ﬁm’* *H”:W"***M#Nw
0.8/—
L4
06—
Lt
-t
0.4/—
rt
0.2—
[+
'!
o) T TSI ) IR T L
() 5 10 15 20 25 30
p (GeV/c)

12



Acceptance Debugging
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Longitudinal Pointing Resolution (um)

Longitudinal Pointing Resolution (um)

DCA Resolutions

Longitudinal Pointing Resolution as a function of p_
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Transverse Pointing Resolution (um)

Transverse Pointing Resolution (um)

DCA Resolutions

Transverse Pointing Resolution as a function of p
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Warning

-------- WWWW ------- G4Exception-START -------- WWWW -------
*** G4Exception : GeomNav1002
issued by : G4Navigator::ComputeStep()
Stuck Track: potential geometry or navigation problem.
Track stuck, not moving for 10 steps.
Current phys volume: 'HadronForwardEnvelope 0
- at position : (-28.23575275454786,-8.980237774479519,3131.26576428348)
in direction: (-0.6207603974044806,0.5037252475967199,0.6007640168550832)
(local position: (-28.23575275454786,-8.980237774479519,3131.26576428348))
(local direction: (-0.6207603974044806,0.5037252475967199,0.6007640168550832)).
Previous phys volume: 'P-PI-FLG-0062-2'

Likely geometry overlap - else navigation problem !
*** Trying to get *unstuck* using a push - expanding step to 1e-07 (mm) ... Potential overlap in geometry !

*** This is just a warning message. ***
———————— WWWW -------- G4Exception-END --------- WWWW -------

genfit::Exception thrown with excString:

RKTrackRep::RKutta ==> Total extrapolation length is longer than length limit : 3003 cm !

in line: 1886 in file: /phenix/u/phnxbld/workarea/sPHENIX_SL7.3/gcc-8.3/need_root_version/root-6.22.02/genfit/
trackReps/src/RKTrackRep.cc

with fatal flag O

PHGA4TrackFastSim (ERROR): /home/phnxbld/EIC/gcc-8.3/new/source/fundall_coresoftware/simulation/g4simulation/
g4trackfastsim/PHG4TrackFastSim.cc: 903: Extraction faild!

Error in <TDecompChol::Decompose()>: matrix not positive definite

genfit::Exception thrown with excString:
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Beam Pipe

root [0] TGDMLParse parser;

root [1] parser.GDMLReadFile("genfitGeom_AIISi_v2.gdml");

Info in <TGeoManager::TGeoManager>: Geometry Geometry, default geometry created
root [2] .q

shyam@shyam:~/Singularity/Tracker Performance/detector$ root -I

root [0] TGDMLParse parser;

root [1] parser.GDMLReadFile("Detector_chamber_3-20-20.G4lmport.gdml");

Info in <TGeoManager::TGeoManager>: Geometry Geometry, default geometry created
Error: Unsupported GDML Tag Used :tessellated. Please Check Geometry/Schema.
Error: Unsupported GDML Tag Used :triangular. Please Check Geometry/Schema.
Error: Unsupported GDML Tag Used :triangular. Please Check Geometry/Schema.

Error: Unsupported GDML Tag Used :triangular. Please Check Geometry/Schema.

Solid: T-Detector chamber - inner hadron forward:1, Not Yet Defined!
Solid: T-PI-FLG-0061, Not Yet Defined!

Solid: T-Detector chamber - hadron forward, Not Yet Defined!

Solid: T-PI-FLG-0062-1, Not Yet Defined!

Solid: T-PI-FLG-0062-2, Not Yet Defined!

Solid: T-SOLID 2, Not Yet Defined!

Solid: T-Electron beam screen - inner chamber:1, Not Yet Defined!
Solid: T-SOLID 1, Not Yet Defined!

Solid: T-Detector chamber - hadron rear, Not Yet Defined!

*** Break *** segmentation violation

02/11/21 Baseline 2 Tracker Simulation
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Beam Pipe (G4_Pipe_EIC.C)

/I electron-going section of the beampipe
if (do_pipe_electron_forward_extension)

acceptance

}

PHG4GDMLSubsystem* gdml = new PHG4GDMLSubsystem("ElectronForwardEnvelope™);

/lgdml->set_string_param("GDMPath", string(getenv("CALIBRATIONROOT")) + "/Beam/Detector chamber 3-20-20.G4Import.gdml");
gdml->set_string_param("GDMPath","./detector/Detector_chamber_3-20-20.G4Import.gdml");

gdml->set_string_param("TopVolName", "ElectronForwardEnvelope");

gdml->set_int_param("skip_DST_geometry_export", 1); // do not export extended beam pipe as it is not supported by TGeo and outside Kalman filter

gdml->OverlapCheck(OverlapCheck);
g4Reco->registerSubsystem(gdml);

/I Hadron-going section of the beampipe
if (do_pipe_hadron_forward_extension)

acceptance

PHG4GDMLSubsystem* gdml = new PHG4GDMLSubsystem("HadronForwardEnvelope™);
/lgdml->set_string_param("GDMPath", string(getenv("CALIBRATIONROOT")) + "/Beam/Detector chamber 3-20-20.G4Import.gdml");
gdml->set_string_param("GDMPath","./detector/Detector_chamber_3-20-20.G4Import.gdml");

gdml->set_string_param("TopVolName", "HadronForwardEnvelope");
gdml->set_int_param("skip_DST_geometry _export", 1); // do not export extended beam pipe as it is not supported by TGeo and outside Kalman filter

gdml->OverlapCheck(OverlapCheck);
g4Reco->registerSubsystem(gdml);
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