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MDC Il workflow

HepMC from generator + clustering

1% pass: Full GEANT4 simulation
L G4Hits — SC Distortions
Truth Info
7

» G4Hits TPC, MVTX, INTT

2" pass: Pileup Simulation /
G4Hits Calorimeters

Embedding into

|

Low Res Vertex
No Truth Info used during reconstruction Centrality

TruthYAT3%4an be correlated during analysis 13t sPHENX Collaboration Meeting

3 pass: TPC e-drift Simulation

» Clusters TPC, MVTX, INTT

!

— 4/5'% pass: tracking pass1/pass2

|

Tracks + Vertex

3" pass: Calorimeter Reconstruction

l

Calorimeter Towers + Clusters

| |

DST pass: Particle Flow, Jet Reco

}

Jets,...




Simplified overview of tracking workflow EPHE@

TPC & TPOT clustering | | | Silicon clustering

I :

Static TPC track seeding Silicon track seeding
distortion

' Full distorti librati
R Silicon-TPC-TPOT track matching [=—"{ - o 0" =2 2" an

e Line laser (static ExB)

l e TPOT tracks (average SC)
* Central membrane flash

e Digital current

Acts track fitting

:

Collision vertexing

L

Track propagation to calorimeters




Data Flow for INTT cluster

Event-Gen Real data

iValue() for INTT
e Packeto5—%
7 #—< v bHAER — Martin

Ghit (PHG4Hit) PRDF ARG
(32bit word) T ITAYEZL
« QA7 OV K

RawData
Int. data : :

A C, (Sl 05: K¥ oAy kOB ?

- BIFEOE XI5
- INETHODOCESE
Q1: Cluster®Objecti& Calib. path - b LA o BRI

RESTWVWBDOH

Geometry Q4: DBAD

Q2: INTTDGeometryE 7 /L A1V —=T7x—XF7?

AEDDITFEA D ?
(BEICFEELTWADHN?)

Q3: Millepede~®
AV RX—=—T7x—RL7?

v

Trackin
Q6: Eventd#p! ? &
(Pile upDBREE) Millepede-II



Event Display e

« Event by Event ® & v MMiIiB
(X-Y, R-Z2) (2D) /

« 3D ET /L THOK

1b (Outer)

2a (Inner)

e MVTXE A EDE 57 & \ &khk s /
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If everything went well you should see:

A pi- coming from the center of the ohcal with px = 0; py = 1;
pz = 0; Using a particle gun




Tracking and calibration workflow

We use ACTS package for
tracking

» Flexible geometry
description, Kalman filter.

Job 0: Hit clusterin%and
central membrane flash
reconstruction.

Job A: Track seeding, track
assembly, track-based
distortion calibration.

Job B: Calculation of

distortion correction maps.

Job C: Final track fitting

with distortion corrections.

5/27/22

Workflow for triggered mode

Job 0 |

TPC clustering

| | INTT Clustering || MVTX Clustering || TPOT Clustering |

| CM meta-clustering |->| CM residual calculations |

\ TPC clust:r cleaning || ACTS silic

'

N

on track seeding |

| * Static distortion comection |—>|

TPC track seeding |

‘ + Stafic distortion correction |-D

TPC seed beamline propagation |

t

‘ Aemove duplicate TPC seeds

¥

| TPC TOF z correction to raw clusters |

¥

| silicon-TPC tracklet matching |

| « Static distortion cormmection

—»| TPOT-TPC tracklet matching |

z=0 correction reco from CM

| CM correction averaging|
|z:=ﬂ reco from tracks |

extrapolate using CM z=0

Job B

| Silicon+TPOT ACTS track fit |

v

| =

TPC residual calculation |

sPHENIX summer school '22

pass 1

Input track seeds and
comection maps from

.

ACTS track fit

L

* Static+average+fluctuation

44— distortion corrections

« Move to surface for fit

Ghost track removal

¥

Collision vertexing

.

vertex

‘ ACTS propagation to

Job C

Shown at S&C

12



Keys to good tracking

Accurate hit position and good knowledge of
magnetic field will lead to good
tracking/momentum resolution

* There are many factors that distort them.

TPC is the main tracker in sPHENIX.

 @Gateless TPC results in distortion of electric field
in TPC

* More detail in the next slide.

Goal of 125MeV/c? mass resolution of Upsilon
will need ~100-150um hit position resolution
in TPC

MVTX/INTT/TPC, and newly introduced TPOT
will play for correcting distortion/alignment

» ALICE has detectors at outer TPC, but sPHENIX
didn’t have (EMCal has poorer position
resolution)

SPHENIX

\TPOT

]

/

TPC

1
’
:
|

-

%

ALICE

\TD ¥

\TRD

THE

:
]
|

ITS



Machine-learning for MVTX (and INTT?) alignment

MVTX Alignment with Al Approach (Regression fit)

The idea - align MVTX detector geometry
senskor by sensor with reconstructed good
tracks

- Chip: 512[R] x 1024[C] pixels
- S chips per stave
- 48 staves total

Staves per layer: 12/16/20

Al/NN:

- find correction factors for each sensor
(translation/rotation/shear/expansio
nfcontraction)

Alignment in the sensor coordinate

Deformed Sensor Position

-
e

S =54 f(51,5)
b (Sll Sz, ﬂ} + {ﬂslaﬂSZl &53}

:. 54,5 : .
: fls1.52) Correction Function
53 I: .
! Reconstructed Sensor Position
32 - 5= (31,32,“}
51

s, : column direction, parallel to z axis
s, : row direction
sz : normal to sensor

|

-

Ming on Monday




Global alignment

Calorimeter people are also actively
working on geometry/alignment
correction procedure

* Simulation, survey

* Eventually, they need tracking too.

Mellipede is an alignment package
widely used, and may be used in
SPHENIX

* ACTs package has a detector alignment
tool too, which is under investigation.

Let N parameters float and fit tracks
with M points. This works if M>N.

* We can not only let geometry
parameters float, but also detector-
specific parameters float

* Drift velocity, TO, etc.

And, minimization....
* Many algorithms...

Millepede Il (MP)
https://www.wiki.terascale.de/index.php/Millepede ||

Alice global alignment is done using Millepede package
Assumes that for every track the residuals z; wrt every measurement y; with error a; at point x; can be

represented in linearized form as : LT af
P =y — fly,q.p = Z [dr ).ﬁ:“ | E [ :;'_.f ),:l,,lru .
=1 Uiy fegy 57N
where f(x;,q,p) is track model depending on set of local param q (unigue for each track) and set of

global parameters p (describing detector’s DOFs both for calibration and alignment)
Idea of Millepede is to minimize residuals not only wrt global parameters (alignment+calibration)
but also wrt parameters of each track (reconstructed with misaligned setup)

Building huge sparse matrix equation and solves by partitioning, firstiteratively solving local (track) submatrices
blocks then remaining global parameters matrix block

- L -
— i — — Ed sy . wl Ty
I Global parameters block |" - - oy '
—— =
Local parameters block P o 0 : B
foreach track “F “trTve au ;
— - = % ) A
Correlation between global = = = - a |w
and local parameters .

—-» Need global track model (orthogonal to idea of Kalman filter) to calculate at different points track position
and its derivatives wrt single track parameters to be fitted by Millepede

Jens W, software Mega-workfest (2020)




INTT module in GEANT4 macro

// Initialize the selected subsystems
G4Init(); // if (Enable::INTT) InttInit(); // set parameters to BlackHole parameters

//
// GEANT4 Detector description

if (!Input::READHITS) G4Setup(); // if (Enable::INTT) radius = Intt(g4Reco, radius);
// //  PHG4InttSubsystem* sitrack = new PHG4InttSubsystem (“INTT”, vpair);

//
// Detector Division

if (Enable::INTT_CELL) Intt_Cells();

// if (GAINTT::InttDeadMapOption != G4INTT::kInttNoDeadMap)

// PHG4 InttDeadMaplLoader* deadMapINTT = new PHG4InttDeadMapLoader ("INTT”) ;
//
// PHG4InttHitRecox reco = new PHG4InttHitReco () ; // // new storage containers

// PHG4InttDigitizer* digiintt = new PHG4InttDigitizer(); // // new containers

//

// SVTX tracking

i f (Enable: :TRACKING_TRACK) Trackinglnit();

if(Enable: :INTT_CLUSTER)  Intt_Clustering(); // InttClusterizerx inttclusterizer = new InttClusterizer ("InttClusterizer”,
// GAMVTX: :n_maps_layer, GAMVTX::n_maps_layer + G4INTT::n_intt_layer - 1);

if (Enable::TRACKING_TRACK) Tracking Reco();



* PHG4InttSubsystem

« g4 hits (PHG4HitContainer)
* PHG4Hitv1

* PHG4InttHitReco
 input: g4 _hits (PHG4HitContainer)
e Output: hitsetcontainer (TrkrHitSetContainerv1l)

* PHG4InttDigitizer

e InttClusterizer

PHG4Hi tv1

t x[2] = {M&N, MNANT:
Float v[2] = {N&N, NANT;
Float z[2] = {M&N, MNAM]:
Float £[2] = {N&N, NANT;
PHGAHitD=fs: 1 kevtype

int trackid = INT_MIN;

int showsrid = INT_MIN;

float edep = MAN;

hitid = ULONG_LONG_MAX;



Data format in sPH
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¥ master ~ macros / detectors / sPHENIX / FundAll_G4 sPHENIX.C

e pinkenburg allow run(®) if INPUTEMBED::REPEAT is false

A3 9 contributors 9 o ’ ‘ !-.‘r ’ o,

64@ lines (527 sloc) 28.6 KB

1  #ifndef MACRO_FUN4ALLGASPHENIX_C
2  #define MACRO_FUN4ALLGASPHENIX_C
3



44
as
46
47
ag
49
58
51
52
53
54
55
56
57
58
59
8
&1
62
63
&4
&5
66
&7
&8
69
78
71
72
73
74
75
76
77
78
79

void

{

I
if

4

I

if
if
if
if
if
if
if
if
if
if
if

if
if
if

4

G4Init()

Check on invalid combinations

{Enable:

cout <<

:CEMC &% Enable::CEMCALBEDO)

"Engble: ; CEMCALBEDD and Enmable: :CEMC cannot be set simultanously”™ << endl;

gsystem->Exit(1);

load detector/material macros and execute Init()} function

{Enable::
{Enable::
sMVTX) MytxInit();
{Enable::
{Enable::
tMICROMEGAS) MicromegasInit();
{Enable::
{Enable::
{Enable::
{Enable::
tMAGNET) MagnetInit();
MagnetFieldInit(); // We want the field - even if the magnet wolume is disabled
if (Enable::
{Enable::
{Enable::
{Enable::

{Enable:

{Enable:

{Enable:

PIFE) PipeInit();

TrackingService) TrackingServiceInit();

INTT) InttInit();
TPC) TPCInit();

BBC) BbcInit();

CEMCALBEDD) CEmcAlbedoInit():
CEMC) CEmcInit();

HCALINY HCalInnerInit();

HCALOUT)Y HCalOuterInit():
PLUGDOCR)Y PlugDoorInit():
EPD} EPDInit(};

BEAMLIME)

BeamLineInit();

if (Enable::ZDC)

i

b

IDCInit();

if (Enable::USER) UserInit(};
if (Enable::BLACKHOLE) BlackHoleInit();



81
82
83
84
85
86
87
88
g0
94
91
92
93
04
a5

int Gd4setup()

{

Funddllserver *cg =

PHG4Reco #gdReco = new PHG4Recol);
gdReco-»set_rapidity_coverage(l.1);
WorldInit(gd4Reco);

FundallServer::instance();

// according to drawings

if (G4PEDECAYER::decayType != EDecayType::kall)

-
-
L

gdReco-rset_force_decay (G4PEDECAYER: :decayTyvpel;

119
12a
121
122
123
124
125
126
127
128
129
138
131
132
133
134
135
136
137
138
135
14/

#/ the radius is an older protection against overlaps, it is not

#F clear how well this works nowadays but it doesn't hurt either

double radius = @8.;

if
if
if
if
if
if
if
if
if
if
if
if
if
if
if

-
4

{Enable::
{Enable:
{Enable:
{Enable:
{Enable:
{Enable:
{Enable:
{Enable:
{Enable:
{Enable:
{Enable:
{Enable:
{Enable:
{Enable:
{Enable:

PIFE} radius = Pipe(gdReco, radius);

tTrackingService) TrackingService(gdReco, radius);
MVTX) radius = Mutx{g4Reco, radius);

tIMTT) radius = Intt{g4Reco, radius);

tTPC) radius = TPC(gd4Reco, radius);
tMICROMEGAS) Micromegas(gdReco);

tBBC) Bbc(gdReco);

:CEMCALBEDO) CEmcAlbedof(gd4Reco);

:CEMC) radius = CEmc{g4Reco, radius, 8);
tHCALINY radius = HCalInner{gd4Reco, radius, 4};
tMAGNET) radius = Magnet(gdReco, radius);
tHCALOUT) radius =
tPLUGDOCR ) PlugDoor(gd4Reco);
tEPD) EPD(g4Reco);

: BEAMLIME )

HCalOuter(gdReco, radius, 4);

BeamLineletineMagnets{gdReco);

Eeaml inelafineReamPine! cdRern’ s



namespace G4INTT
1
int n_intt_layer = 4; Jf must be 4 or 8, setting to zero removes INTT completely
double intt radius max = 148.; // including stagger radius (mm)
int laddertype[4] = {PHG4InttDefs::S5EGMENTATION_PHI,
PHG4InttDefs: : SEGMENTATION_PHI,
PHG4InttDefs: : SEGMENTATION_PHI,
PHG4InttDefs: :SEGMENTATION_PHI};
int nladder[4] = {12, 12, 16, 16};
double sensor_radius[4] = {7.188 - 36e-4, 7.732 - 3J6e-4, 9.680 - 36e-4, 18.262 - 36e-4};

double offsetphi[4] = {08.8, 8.5 * 3608.8 / nladder[l], 8.8, 8.5 * 368.8 / nladder[3]}:

enum enu_InttDeadMapType ./ Dead map options for INTT
i
kInttNoDeadMap = @, // All channel in Intt is alive
kInttDeadMap = 1, ff with dead channel
Ts
ffenu_InttDeadMapType InttDeadMapOption = kInttMoDeadMap; // Choose Intt deadmap here
enu_InttDeadMapType InttDeadMapOption = kInttDeadMap; // Choose Intt deadmap here

Y /f namespace GA4INTT



void InttInit()

1

BlackHoleGeometry: :max_radius = std::max{BlackHoleGeometry: :max_radius, 28.);

std::max(BlackHoleGeometry: max_z, 418. / 2.);
BlackHoleGeometry: imin_z std::min(BlackHoleGeometry: :min_z, -41@. 7 2.);
ff the mvtx is not called if disabled but the default number of layers is set

BlackHoleGeometry: imax_z

ff to zero
if (!Enable::MVTX)
{
GAMVTY i n_maps_layer = @;

ff estimated from display, can be made smaller but good enough

to 3, so we need to set it



77  double Intt(PHG4Reco* gd4Reco, double radius,

78 const int sbsorberactive = @)

79 f

aa int wverbosity = std::max(Enable::VERBOSITY, Enable::INTT_VERBOSITY);

81 bool inti_overlapcheck = Enable::OVERLAPCHECK || Enable::INTT_OVERLAPCHECK;
32

a3 /f instantiate the INTT subsystem and register it

34 /f We make one instance of PHEAINTTSubsystem for all four layers of tracker
a5 /f dimensions are in mm, angles are in radians

36

a7 /f PHGAIntt5ubsystem creates the detetor laver using PHGAInttDetector

a8 /f and instantiates the appropriate PHE4Steppingdction

349

a4 /f The length of vpair is used to determine the number of layers

a941 std:ivector<std::pair<int, int»» wpair; // (sphxlayer, inttlayer)

a2 for (int 1 = @; 1 < GAINTT::n_intt_layer; i++)

93 f

a4 J{ HWe want the sPHENIX layer numbers for the Intt to be from n_maps_layer to n_maps_layer+n_intt_layver - 1
95 vpair.push_back(std: :make_pair(GHNTX: in_maps_layer + i, 1}); // sphxlayer=n_maps_layer+i corresponding to inttlaver=i
=1 if (verbosity) cout << "Create strip tracker laver " << wvpair[i].second << ™ as sphenix layer " << wpair[i].first << endl;
97 }

98

g9 PHE4InttSubsystem* sitrack = new PHG4InttSubsystem({"INTT", wvpair);

168 sitrack-»Verbosity{verbosity);

181 sitrack-»Setactive(l);

162 sitrack-»0verlapCheck({intt_overlapcheck);

183 if {Enable::INTT_ABSORBER)

184 {

185 sitrack-»SetAbsorberdctive();

186 T

187 if {Enable::INTT_SUPPORT)

188 {

1@9 sitrack-»set_int_param(PHEEInttDefs: : SUPPORTPARAMS, "supportactive”, 1);

118 i



131
132
133
134
135
136
137
138
139
14@
141
1432
143
144
145
146
147
145
149
158
151
152
153
154
155
1356
157
158
153
168
161
162
163
164
165
166
167
168
168
178
171
172

/f Central detector cell reco is disabled as EIC setup use the fast tracking sim for now
vold Intt_Cells()

{

int verbosity = std::max(Enable::VWERBOSITY, Emable::INTT_VERBOSITY);

FundAllServer® se = FundAllServer::instance();

if (GAINTT::InttDeadMapOption != G4INTT::kInttNoDeadMap)
{
[/ Load pre-defined deadmaps
PHGAInttDeadMaploader® deadMapINTT = new PHG4InttDeadMaploader("INTT");

for (int 1 = @; 1 < G4INTT::n_intt_layer; i++)
i
string DeadMapConfighame = Form("intt_laverkd/", i);

if (G4INTT::InttDeadMapOption == G4INTT::kInttDeadMap)

i
string DeadMapPath = string{getenv("CALIBRATIONRIOT"}) + string("/Tracking/INTT/DeadMap/"};
f/string DeadMapPath = "/sphenix/ufwxie/sphnx_software/INTT" + string("/DeadMaps/™);

DeadMapPath += DeadMaplonfighlame;

deadMapINTT->deadMapPath (GAMVTX: :n_maps_layer + 1, DeadMapPath);

H

gelse

i
cout << "G4 _Intt.C - fatel error - invalid InttDeadMapOption = " << G4INTT::InttDeadMapOption << endl;
exit(l);

deadMapINTT->Verbosity(verbosity);
//deadMapINTT -»> Verbosity(l);
se->registerSubsystem{deadMapINTT);
¥
// new storage containers
PHE4InttHitReco® reco = new PHE4InttHitReco();
/f The timing windows are hard-coded in the INTT ladder model, they can be overridden here
//reco-»set_double_param( “tmax”,80.8);
//reco-»set_double_param(“tmin",-2@.8);
reco->Verbosity(verbosity);

se-rregisterSubsystem(reco);



174 J/ Intt digitization

175 fi=

176 /f these should be used for the Intt

177 i*

178 How threshold are calculated based on default FPHX settings

179 Four part information goes to the threshold calculation:

138 1. In 320 um thick silicon, the MIP e-h pair for & nominally indenting tracking is 3.87 MeV/cm * 320 um / 3.62 eV/e-h = 3.4e4 e-h pairs

181 2. From DOI: 1@.1016/j.nima.2014.084.817, FPHX integrator amplifier gain is 1@@mY / fC. That translate MIP voltage to 558 m\V.

182 3. From [FPHX Final Design Document](https://wew.phenix.bnl.gov /W) fvtx/DetectorHardware,/FPHX,/FPHX2_June2@@9Revision.doc), the DACB-7 setting for 8-ADC thresholds above
183 4, From [FPHX Final Design Document]({https://www.phenix.bnl.gov/ W/ fvix/Detectordardware,/FPHX/FPHX2_June2@@9Revision.doc) section Front-end Program Bits, the formula to
134 The result threshold table based on FPHX default value is as following

185 | FPHX Register Address | Name | Default value | Voltage - Vref (mV) | To electrons based on calibration | Electrons | Fraction to MIP
186 I----mmmmmmm e [----m o l-----mmmmmomee [----mmmmmm [-mmmmmmmmm [----------- [----m oo |
187 | 4 | Threshold DAC @ | & | 32 | 2588 | zese | 5.85E-82 |
188 | s | Threshold DAC 1 | 16 | &4 | seas | 4e88 | 1.17E-@1 |
189 | & | Thresheld DAC 2 | 32 | 128 | 18080 | Besa | 2.34E-21 |
198 | 7 | Threshold DAC 3 | 48 | 132 | 15086 | 12000 | 3.51E-@1 |
191 | & | Threshold DAC 4 | 8@ | 328 | 25086 | 2e080 | 5.85E-@1 |
192 | @ | Threshold DAC 5 | 112 | 448 | 35080 | 28080 | 8.18E-81 |
193 | 1@ | Threshold DAC & | 144 | 575 | 4see8 | 36000 | 1.25E+08 |
194 | 11 | Threshold DAC 7 | 176 | 704 | Sseea | 44p00 | 1.29E+08 |
135 DAC®-7 threshold as fraction to MIP voltage are set to PHG4AInttDigitizer::set_adc_scale as 3-bit ADC threshold as fractions to MIP energy deposition.
196 =

197 std::vector<double> userrange; /f/ 3-bit ADC threshold relative to the mip_e at each layer.

198 userrange.push_back(@.8584625322997416) ;

199 userrange.push_back(@.116925864599483) ;

288 userrange.push_back(@.233850129198966) ;

281 userrange.push_back(®.35077519379845) ;

282 userrange.push_back(@.584625322997416) ;

283 userrange.push_back(@.818475452196383) ;

284 userrange.push_back(1l.85232558139535);

285 userrange.push_back(1.28617571@59432);

286

287 /{ new containers

288 PHGAInttDigitizer* digiintt = new PHGAInttDigitizer();

289 digiintt-»Verbosity(verbosity);

218 Jfdigiintt-»Verbosity(3);

211 for (int i = @; i <« GAINTT::n_intt_layer; i++)

212 {

213 digiintt-rzet_adc_scale(GAMVTH: :n_maps_layer + i, userrange);

214 1

215 se-rregisterSubsystem{digiintt);

216

217 return;

218}



228
221
222
223
224
225
226
227
228
229
238
231
232
233
234
235
236
237
238
239
244
241
2432
243
idq
245
246
247
2458
249
258

void Intt_Clustering()

{

int verbosity = std::max(Enable::VERBOSITY, Enable::INTT_VERBOSITY);

FundillServer® se = Fundf&llServer::instance();

InttClusterizer® inttclusterizer = new Inttllusterizer("InttClusterizer"”, GAMVTH::n_maps_layer, GAMUTX::n_maps_layer + GAINTT::n_intt_laver - 1);

inttclusterizer-s»Verbosity(verbosity);
Jf no Z clustering for Intt type 1 layers (we DO want Z clustering for type 8 layers)
/f turning off phi clustering for type @ layers is not necessary, there is only one strip
// per sensor in phi
for (int 1 = G4MVTX: :n_maps_laver; 1 < G4MVTX::n_maps_layver + G4IMTT::n_intt_layer; i++)
if (G4INTT::laddertype[i - GHMVTX::n_maps_layer] == PHG4InttDefs::SEGMENTATION_PHI)
i

inttclusterizer-»set_z_clustering(i, false);

¥

se-rregistersubsystem{inttclusterizer);

void Intt_QA()

{

int verbosity = std::max(Enable::QA_VEREOSITY, Enable::INTT_VERBOSITY);

FundallServer® se = FundAllServer::instance();
QAGaASimulationIntt®* ga = new QAG45imulationIntt;
ga-*Verbosity{verbosity);

se-rregistersSubsystemi{ga);

fendif



F master ~ | coresoftware / offline / packages / intt /

. hupereir use TrkrClusterContainervd

[ CylinderGeomintt.cc Tidying up.

[ CylinderGeomintt.h deal with clang and -Winconsistent-missing-override in intt

[ CylinderGeominttLinkDefh rename INTT to Intt

[ InttClusterizer.cc use TrkrClusterContainerv4

[ InttClusterizer.h Use INTT cluster-crossing map instead of adding time field to TrkrClu...
[ Makefileam Moved InttDefs to trackbase to avoid circular library dependence, it ...
[ autogen.sh first commit of skeleton structure for intt using new trkr objects

[ configure.ac Add -Wextra flag in configure.ac



14
15
16
17
18
19

79
a8
81
84
83
a4
85

class
class
class
class
Cla=s

class

PHCompositelode;
TrkrHitSetContainer;
TrikrClusterContalner;
TrkrClusterHitAssoc;
TrkrClusterCrossinghAssoc;

TrkrHit;

J/f node tree storage pointers
TrkrHitSetContainer *m_hits;
TrkrClusterContainer *m_clusterlist;
TrkrClusterHitAssoc *m_clusterhitassoc;

TrkrClusterCrossinghAssoc *m_clustercrossingassoc{nullptr};



g1
422
423
424
425
426
427
428
429
438
431
432
433
434
435
436
437
438
439
448

S/ now get the positions from the geometry
double local_hit_location[3] = {@., 8., 8.}:

geom->find_strip_center_localcoords{ladder_z_index,

row, col,

local_hit_location);

if (_make_e_weights[layer])

¥1localsum
y1localsum

zlocalsum

slge

¥localsum

y1localsum

zlocalsum

local_hit_location[@] # (double) hit_adc;
local_hit_location[1] # (double) hit_adc;

local_hit_location[2] # (double) hit_adc;

local_hit_location[©];
local_hit_location[1]:

local_hit_location[2];



385
306
387
308
a9
318
311
312
313
314
315
316
317
318
319
328
321
322
323
324
325
326

/f loop over the InttHitSet objects
TrkrHitSetContainer: :ConstRange hitsetrange =
m_hits->getHitSets(TrkrDefs: :Trkrld: :inttId);
for (TrkrHitSetContainer::ConstIterator hitsetitr = hitsetrange.first;
hitsetitr != hitsetrange.second;
++hitsetitr)

f/f Each hitset contains only hits that are clusterizable - i.e. belong to a single sensor
TrkrHitSet #hitset = hitsetitr-:second;

if(Verbosity() > 1) cout << "InttClusterizer found hitsetkey " << hitsetitr-»first << endl;
if (Verbosity() » 2)
hitset->identify();

Sf we have a single hitset, get the info that identifies the sensor
int layer = TrkrDefs::getlLayver(hitsetitr->first);
int ladder_z_index = InttDefs::getladderZId{hitsetitr->first);

ff we will need the geometry object for this layer to get the global position
CylinderGeomIntt* geom = dynamic_cast<CylinderGeomIntt*>{geom_container->GetlLayerGeom(layer));
float pitch = geom-:get _strip v spacing();

float length = geom->get_strip_z_spacing();
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