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. Get acquainted with the LUXE experimental setup &
understand the simulation implementation

« Check the .root format of simulation output
. Investigate the analysis chain

» Plot first graphs to verify the compliance of simulated data
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Get acquainted with the LUXE experimental setup

a®

Scene tree, Help, History B el tips viewer-0 (OpenGLSteredQt)

Scenetree | Help | History

Scene tree : viewer-0 (OpenGLStoredQt)

av_31 impr_3 logicVCFramelBar pv 0 [701]
av_31_impr_3_logicVCFramelBar_pv_1 [702]
av_6_impr_1_logicProfilerTableLeg_pv_1 [43]
av_6_impr_1 logicProfilerTableLeg_pv_2 [44]
av_6_impr_1 logicProfilerTableLeg_pv_3 [45]
av_6_impr_1 logicProfilerTableTop_pv_0 [42]
av_7_impr_1 logiclYSOBottomSupport_pv .

vl av_7_impr_1_logicLYSODetSupportBall_pv_

vl av_7_impr_1_logicLYSODetSupportBall_pv_...

v Il av_7_impr_1_logicLYSODetSupportBall_pv_...

v [l av_7_impr_1 logiclYSOHexBottom_pv_7 [72]

v [l av_7_impr_1 logicLYSCHexMiddle pv 6 [71]

vl av_7_impr_1 logiclYSOHexTop pv_5 [70]

v [l av_7 impr 1 logiclYSOTopPlate pv 0 [65]

v av_7_impr_2_logicLYSOBottomSupport_pv._.

v W av_7_impr 2 logicLYSODetSupport8all_pv. ...

v [l av_7_impr 2 logicLYSODetSupportBall_py_

vl av_7_impr_2_logicLYSODetSupportBall_pv_

vl av_7_impr_2_logicLYSOHexBottom_pv_7 [9]

v [l av_7_impr_2_logicLYSOHexMiddle_pv_6 (8]

v [l av_7_impr 2 logicLYSCHexTop_pv 5 [7]

v [l av_7 impr 2 logicLYSOTopPlate pv 0 [2]
av_8_impr_1_logicGammaSpectrTableLeg_...
av_8_impr_1_logicGammaSpectrTableLeg_...
av_8_impr_1_logicGammaSpectrTableLeg_...
av_8 impr_1 legicGammaSpectrTableLeg ...
av_8_impr_1 logicGammaSpectrTableTop
av_9_impr_1_logicECalCasingBack_pv_3 [97]
av_9_impr_1_logicECalCasingSide_pv_1 [95]
av_9_impr_1 logicECalCasingSide_pv_2 [96]
av_9_impr_1 logicECalCasingTop_pv 0 [94]
BackWwall [0]

BeamDumpassembly [0]
BeamPipeGammalstC2ndC [0] Qutput
BeamPipeGammalstCZndCVac [0]
BeamPipeGamma2ndCMagF [0]
BeamPipeGamma2ndCMagFVac [0]
BeamPipeGammaHICSdumpVac [0]
BeamPipeGammaT1stC [0]
BeamPipeGammaT1stCvac [0]
BeamPipelnc [0]

BeamPipelncvac [0]

BeamPipelPM [0]

BeamPipelPMVac [0]

BeamPipeMB [0]

BeamPipeMBVac [0]

BeamPipeMD [0]

BeamPipeMDVac [0 i
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Understand the simulat




Check the .root format of simulation output

EICJQ luxe_hics_signal _1R5gey.

G45tring t

..... (dhist:1

----- | Lutzingl

----- % |Tracks:1

..... ¥ |Hits:l

----- S HitTracks:1
..... | DetSettings:l
..... % |Trajectory:l

2-D histograms

itle20[] =
"(transmit, charged) : projected position at exit vs energy”,

"(transmit, charged vs neutral): kinetic energy e-gamma at exi¥

"(transmit, charged): x, y position at exit",

"({transmit, neutral): x, y position at exit",

"Z vertex position vs E of charged produced after the magnet,
"Z vertex position vs E of neutral produced after the magnet™
"electron polar anvgle vs E at exit”,

"photons polar anvgle vs E at exit",

"photons polar anvgle vs E at exit, urad scale",
"photons position x, y at exit",

"primary electron x, vs dx/dz",

"electron x, vs dx/dz at IP",

"positron polar anvgle vs E at exit®

Elﬁg luxe_hics_signal _169gey.
El-E3histsl

| kot /

"energy deposit in absorber,

N

|l o3
| 241

G45tring title[] =
Lnumber of events processed”,

"energy of charged secondaries at creation”
"energy of neutral secondaries at creation',
"energy of charged at creation (log scale)"
"enerqy of neutral at creation (log scale)"
"x_vertex of charged secondaries (all)"
"x_vertex of charged secondaries (not absorbed)",

"dummy”, "dummy"

transmit, charged
"(transmit, charged
"(transmit, charged

"(transmit, charged
"(transmit, charged

) : kinetic energy at exit",

) : ener fluence: dE(MeV)/dOmega",

) & space angle: dN/dOmega”,
"(transmit, charged) :

)

)

projected angle at exit",

: projected position at exit"
: radius at exit®

"energy of Auger e- at creation”

"energy of fluorescence gamma at creation’,

"energy of Auger e- at creation (log scale)"

"energy of fluorescence gamma at creation (log scale)”

"(transmit, neutral)

N (transmit, neutral)
| Ja hads1
|l b

"X vertex position of primary particles",
"Y vertex position of primary particles",
"Z vertex position of primary particles",
"PX of primary particles",

"PY of primary particles"

"PZ of primary particles"

"X &t focus of primary particles”,

"Y at focus of primary particles",
"electron time at exit",

|l B
|l hEE1
m hE3:1
L h7os1
*thozl
- fi et
- fjh2dzt

- fjh2dait
ol h2dast

\ h2d5sL

"gamma time at exit",

"dummy®, "dummy",
lectron spectrum”,
"photon spectrum”,
"positron spectrum”,
"electron x",
"photon x"

"positron x"

: kinetic energy at exit,
"(transmit, neutral) :
"(transmit, neutral) :
: projected angle at exit",

ener fluence: dE(MeV)/dmega®,
space angle: di/dOmega",

1-D histograms




Check the .root format of simulation output

----- ¥ [Tracks:L

..... % |Hits:l

----- ¥ |HitTracks:1
..... % |DetSettingasl
..... ¥ [Trajectarysl

. analysisManager-»
’ e analysisManager-
= ':“_Eluxe_hms_mgnal_lBEgeu_ analisisﬁanager-u
-(hist:1 analysisManager->
EI #|Lxtsingl analysishanager-

- analysisManager-»
""" &E analysisManager-
..... h ¥ analysishanager-

analysisManager->

""" &H analysisManager-»
..... & z analysisManager-

analysisManager-»

""" h P analysisManager-

analysisManager-

Lxtsim tree:

CreateNtuple("lxtsin",
~CreatelltupledColumn(0,

CreateltupledColumn (0

CreatefitupleDColumn(9,
»CreatelltupledColumn (9,
CreateNtupleDColumn (6,
CreateltupleDColumn (0,
»CreatelltupledColumn (0,
CreateNtupleDColumn (0,

CreateltupleDColumn (0

~CreatelitupleIColumn(d,
CreateNtupleIColumn (0,
CreateNtupleDColumn (6,
Finishhtuple(e);

"Bremsstrahlung photons at IP");

")

.,

nowy

Fk
"prt);
0y
"pz");
"theta"|;
"phi*);
"pdg“'.

"physproc";
"weight");

= didn’t find any information
on what is stored here

analysisManager->
analysisManager->
analysisManager-
analysisManager->
analysisManager-
analysisManager->
analysisManager->
analysisManager-
analysisManager->
analysisManager->
analysisManager->
analysisManager->
analysisManager-
analysisManager--
analysisManager->
analysisManager-
analysisManager->
analysisManager->
analysisManager-=
analysisManager-»
analysisManager-
analysisManager->
analysisManager->
analysisManager-
analysisManager->
analysisManager-
analysisManager-=

CreateNtuple("Tracks",

CreateNtupleIColumn(1
>CreateNtupleIColunn(l
CreateNtupleIColumn(1
>CreateNtupleIColunn(1
CreateNtupleIColumn(1
CreateNtupleDColumn(1
=CreateNtupleDColunn(1
CreateNtupleDColumn(1
CreateNtupleDColumn(1

CreateNtupleDColumn(1, '

CreateNtupleDColumn(1
»CreateNtupleDColunn(1
CreateNtupleDColumn(1

CreateNtupleDColumn(1,

>CreateNtupleDColunn(l,
CreateNtupleDColumn(1, "
CreateNtupleDColumn(1, "
CreateNtupleDColumn(1
CreateNtupleDColumn(1
»CreateNtupleDColunn(1
CreateNtupleDColumn(1
CreateNtupleDColumn(1
~CreateNtupleIColunn(l,
CreateNtupleIColumn(1
=CreateNtupleDColumn(1

FinishNtuple(l

Tracks tree:

= Information about tracks which entered in detectors from its
outside

"Tracks hitting volumes marked for track 1ntercept10n"

"eventid");

"trackld"‘ fvolTrackIMap[16]);
fvolTrackIMapl17]);
fvolTrackIMap"B' :

"detid",
"pdg",

"physproc”, fvolTrackIMap
"E", fvolTrackDMap[0]);

£

-

]

", fvolTrackDMap[1]);
. fvolTrackDMap[2]);
", fvolTrackDMap[3]);

', fvolTrackDMap[4]);

vtxx
"Vixy",
uvtxzn

p)(

", fvolTrackDMap[13] ;
"ylocal”,
"zlocal",

fvolTrackDMap(5])
fvolTrackDMap(6
fvolTrackDMap;?:i.
fvolTrackDMap(8] ),
fvolTrackDMap(9]
fvolTrackDMap(10]);
fvolTrackDMap[11]
fvolTrackDMap[12]

fvolTrackDMap[14]);
fvolTrackDMap[15]);

"weight"};

"ptrackid”, fvolTrackIMap[20]);
"nsecondary”, fvolTrackIMap[21]]
"esecondary”, fvolTrackDMap[22];

= collected in EventAction

Hﬁg luxe_hics_signal _165gev.
m-(hists1

ﬂ Lutzingl

[ % |Tracks:1

..... S |Hits:1
..... % |HitTracks:1

..... ¥ |letSettingssl
..... ¥ |Trajectory:1




Check the .root format of simulation output

Elﬁ% luxe_hics_signal _160oey.
---Dhist:l

- 8 Lctsins
---ﬂTrackszl

o % |Hitssl

----- b trackz
----- ﬁ trackt
----- ﬁ trackedep

----- % |HitTracks:L
----- & |DetSettingssl
..... | Trajectory:l

analysisManager->
analysisManager-=CreateNtupleIColumn(2
analysisManager-~CreateNtupleIColumn(2
analysisManager-=>
analysisManager-=
analysisManager-=CreateNtupleIColumn |
analysisManager-=CreateNtupleDColumn |
analysisManager-=CreateNtupleIColumn|
analysisManager-=CreateNtupleIColumn|
analysisManager-
analysisManager-~CreateNtupleDColumn(2
analysisManager->
analysisManager-=CreateNtupleDColumn (2
analysisManager->CreateNtupleDColumn |

analysisManager-=>
analysisManager-

CreateNtupleDColumn |
FinishNtuple(2

Hits tree contains:

= Energy deposited in a sensitive
element of the detector;

= Associated Sensor ID, cell_x,
cell_y, layer;

= List of tracks ID which contributed
in energy deposition

One can study:
e Deposited energy in a cell;

e Apply noise (or other) cuts to deposited energy;
e Detector occupancy at a hits level;

e Cluster size and energy;
e Detector occupancy at a clusters

CreateNtupleIColumn(Z,
CreateNtupleIColumn(Z,

~CreateNtupleDColumn (2
CreateNtupleDColumn(Z,

CreateNtuple("Hits", "Hits in sensitive detectors");

, "eventid");

, "detid");

"layerid");

"cellx");

, "celly”);

, "edep”);

, "hitid");

, "track list", fvHitTrackList);
"trackx", ftrackx);

, "tracky", ftracky);
"trackz", ftrackz);

, "trackt", ftrackt);

, "trackedep”, ftrackedep
, "weight");

analysisManager-
analysisManager-=
analysisManager-
analysisManager-=
analysisManager-
analysisManager-

analysisManager-=
analysisManager-
analysisManager-
analysisManager-=
analysisManager-
analysisManager-=
analysisManager-
analysisManager-

analysisManager-

level;

HitTracks tree contains:
= Information about tracks which
produced hits in sensitive detector

-CreateNtuple("HitTracks", "Tracks which produced hits
CreateNtupleIColumn(3, "eventid");
~CreateNtupleIColumn(3, "trackid", fvTracks);
CreateNtupleDColumn(3, "wixx", fVtxx)
~CreateNtupleDColumn(3, "wixy", fVixy
CreateNtupleDColumn(3, "wixz", fVtxz)
CreateNtupleDColumn(3, "px", fPx
~CreateNtupleDColumn(3, "py", fPy
-CreateNtupleDColumn(3, "pz", fPz
CreateNtupleDColumn(3, "E", fE)
~CreateNtupleIColumn(3, "pdg", fPDG);
CreateNtupleIColumn(3, "pproc”, fPhysProc
~CreateNtupleIColumn(3, "ptid", fPTId);
CreateNtupleDColumn(3, "weight"];

‘FinishNtuple(3);

E|':_“Q luxe_hics_signal_165gev.
---Dhist:l

- 4] xtsing

¥ |Tracks:1

- # Hits: 1

- % |HitTrackss1

..... | letSettingssl
..... ¥ |Trajectary:1




Check the .root format of simulation output

Elﬁg luxe_hics_signal _165gew.

&l [3hists1

- | Lutsins1
ﬂ Tracks:l

- [Hitssl

- #[HitTracks:1
=1 % [TetSettings:l

----- s translation_x
----- & translation_y

----- % material

----- By density
..... ¥ |Trajectory:l

CreateNtuple("DetSettings", "Sensitive detector settings");

analysisManager-
analysisManager-
analysisManager-=»
analysisManager->
analysisManager-
analysisManager->
analysisManager-

analysisManager->
analysisManager->CreateNtupleIColumn(4, "detid”];
analysisManager->CreateNtupleSColumn(4, "det name");
analysisManager->CreateNtupleIColumn(4, "layerid”
analysisManager->CreateNtupleIColumnid, "n cell x");
analysisManager->CreateNtupleIColumn(4, "n_cell y"];
analysisManager->CreateNtupleDColumn(4, "size x");
analysisManager->CreateNtupleDColumni4, "size y");
analysisManager->CreateNtupleDColumn(4, "size z")
analysisManager->CreateNtupleDColumn(4, "translation x");
analysisManager->CreateNtupleDColumn(4, "translation y");
analysisManager->CreateNtupleDColumn(4, "translation z");
analysisManager->CreateNtupleDColumni4, "e phi®);
analysisManager->CreateNtupleDColumn(4, "e theta");
analysisManager->CreateNtupleDColumn(4d, "e psi®);
analysisManager->CreateNtupleDColumn(4, "mass")
analysisManager->CreateNtupleSColumn(4, "material®)
analysisManager->CreateNtupleDColumn(4, "density”);
analysisManager->FinishNtuple(4);

DetSettings tree:

= sensitive detector information

= allow track/shower reconstruction and
particles reconstruction
= collected in RunAction

analysisManager-
analysisManager-=
analysisManager--
analysisManager-=
analysisManager-
analysisManager->
analysisManager-=
analysisManager-
analysisManager-=
analysisManager-=»
analysisManager-:
analysisManager-

=CreateNtupleIColumn|

‘CreateNtupleDColumn|
-CreateNtupleDColumn|

>CreateNtupleDColumn|

-CreateNtupleDColumn |

Trajectory tree:

= didn’t find any information
on what is stored here

CreateNtupleIColumn|
CreateNtupleIColumn|

CreateNtupleIColumn|

CreateNtupleDColumn|
CreateNtupleDColumn|
CreateNtupleDColumn|

CreateNtupleDColumn|
CreateNtupleDColumn|

CreateNtupleDColumn|
CreateNtupleIColumn|
CreateNtupleIColumn (5

~FinishNtuple(s

1T LA LA LA LA LA LA LA LA LA LA LA LA LnLnn

-CreateNtuple("Trajectory”, "Track trajectories");
=CreateNtupleIColumn(5,

"eventid");
"trackid");
"type");
"pdg");
"ptid");
"weight];

"x", fTrajectoryD(0]);
"y, fTrajectoryD[1]);

W m

z", fTrajectoryDl
"t", fTrajectoryD|

=

[ER S I

E", fTrajectoryD[4]];
"px", fTrajectoryD[5]);
"py", fTrajectoryD[6]};
"pz", fTrajectoryD[7]};
"edep", fTrajectoryD[8]
“pproc”,
"nsecond", fTrajectoryI[l

1

fTrajectoryI'ﬁ]:;

EE@ luxe_hics_signal_1R5gew.
- histsl

ﬂ Lietzimsl

ﬂ Tracks:1

- # Hits:l

- #|Hit Tracks:1

- | DetSettings:1

- #|Trajectorysl




Check the .root format of simulation output

#include <vectors

void read_vector()
MTkaSn EVEﬂ[id UﬁCkid detid pdg PhYS E/PX/D‘// UXMZ UtXX/‘f/Z theta{ X/Y’ P | Nsc- Wﬁigh! TFile *f = pew TFile("luxe_hics_signal 165gev 3008nm_jetid® cv12 emd alw Imu cut tv4 hvl 633.root");
proc | phi | Zlocal | trackid | ondary Tiree #01 = (Hieetf it Tochs)
TH2F *hist xy = new TH2F("hist xy","Cluster energy", 106, @, 500, 108, 0, 30)
THIF *h vixz = new THIF("h vixz", "vixz", 100, 0, 500)
Datatype | integer | vector | vector | vector | vector | vector | vector | vector | vector | vector | vector | vector | double Sl GHE Tk B W & TR
std::vector<Float t> *vixy = new std::vector<Float t=();
std::vector<Float t= *vixz = new std::vector=Float t=();
i o T | e | - tracky/ ; t1--SetBranchAddress "vtxx", vt
Hits" | eventid o detid | hitid edep |layerid | cellly / weight b de e et
I§ iz t1-=SetBranchAddress | "vixz", Gvtxz);
Int t nentri_es = (Int t]tl-=GetEntries i
Datatype | integer | vector | vector | integer double | integer |integer | vector double il el i
for -;nt t 1=0; i<nentries;i++
E/ / } él--GetEntry'i-‘
e " ! ‘ X i i
HitTracks” | eventid | trackid pdg | pproc APl vtexyfz ptid Weight Float_t hVtxz = 0
Pz Int_t h_index = -1
if (vixz->size() = 0
‘ for (Int t j = 0; j < vixz->size(}; j++){
Datatype | Integer | vector vector | vector | vector Vector vector double if ((vixz)[j] > hvxz){
hvtxz = (*vtxz)[j];
h_index = j;

hist xy-=Fill{(*vtxx) [h_index], (*vtxy)[h_index]);
h_vtxz->Fill((*vtxz) [h_index]};



Investigate the analysis chain

Analysis chain

Energy deposition in sensitive element of the detector — Hit:
e It comes as Chip ID, channel ID, Stave ID, ... signal => (Sensor ID, cell_x, cell_y, layer)

Collection of Hits in a sensor assigned to a single particle — Cluster:
e {(Sensor ID, cell_x, cell_y, layer)} => local: (x,y,z)

Assign clusters to particles track:
e |local: (x,y,z) => global (x,y,z) + Track/Shower reconstruction (Fit)

Reconstruct particles:
® Particle type, vertex, momentum, ...

Y
— — —
Input Histogram Track Track Vertexing  Particle Histogram Output
plotting finding fitting ID plotting

.



Plot first graphs to verify the compliance of simulated data

Tracks xy distribution Tracks xy distribution for e-
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Plot first graphs to verify the compliance of simulated data

Tracks xz distribution all sensitive detectors
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Plot first graphs to verify the compliance of simulated data

Tracks yz distribution

Tracks yz distribution all sensitive detectors
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Plot first graphs to verify the compliance of simulated data

Tracks xy verteces for all sensitive detectors
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Plot first graphs to verify the compliance of simulated data

Tracks zx verteces for all sensitive detectors Tracks zx verteces
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Plot first graphs to verify the compliance of simulated data

Tracks zy verteces for all sensitive detectors Tracks zy verteces
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Plot first graphs to verify the compliance of simulated data

Hits deposition on cells

600

500

400 Energy deposition on cells







