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Versons and Status

A gamma event reconstructed in
3D using the Pair Fit

i Event 154/154: defaultfgamma(0.1 GeV]#80) [_ (O] x|
Reconstruction Versions: Fle Dlsploy Fint Sourcels] Recon E;’;‘ oop, Triger Hiek
K alman Filter - Nov 98
Kaman Filter
2D Pair Fit - The 711 Pre-Release
Kaman Filter

Pair Fit - Pattern Recognition

3D Pair Fit - The current Release
Individual tracks (for cosmic events)

Match between x-y projections

e 11,,.. Y

Status:
The 3D Pair Fit status was presented at UCSC, GLAST meeting on June 99.

No relevant changes have been introduced since them.

U. Cdlifornia, Santa Cruz GLAST software workshop,
SLAC, Jan 2000
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Tracking Reconstruction Scheme

Tracker Reconstr uction main or ganization: | mplementations:

TrackerRecon :
Reconstruction Driver
Pattern Recognition:
Search of Pair/track objects
“V” signature

Silicon Clusters

Tracks ssimultaneously reconstructed

Quality of tracks, no veto hits.
Gamma Based on 22 of the hit

Calorimeter Information

Tracks Fitting - Kalman Filter
Treatment of MS by plane
Natura link with Pattern Recognition
U. California, Santa Cruz GLAST software workshop,

SLAC, Jan 2000
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Driver of the Tracking Reconstruction

racker Recon - steersthetracker Reconstruction

ne’\/ S-Iiconcluga‘d); .............................................

on Clusters

SearchGamma();

Uses the 3D pair as Pattern Recognition
SearchTracky);

Uses the 3D track Pattern Recognition

Tracks Information

new AnalysisObject();

» new CorrectedEnergy(); - .
................ nergy

Cdorimeter clusters + # of Silicon clusters

P Analysig Objects

- GLAST software workshop
- Calif |
U. Cdlifornia, Santa Cruz SLAC, Jan 2000
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Pattern Recognition

Pattern Recognition - Toolkit of Tracking Classes and Search procedures:

king classes:
A Track A Pair Event
A 3D track A 3D Pair Event
Search agorithm:

Select alist of tracking classes candidates
Theidea
The Pattern Recognition should recognize the gamma signature:

two tracks split from a common vertex or an initial segment.

GLAST software workshop,
SLAC, Jan 2000
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Pattern Recognition

Pattern Recognition - Search Candidates:

*\Loop in/all Si Clusters as vertex

 Create objectsusing aRay:

» Vertex - S Clusters

* Direction - Vertex and Calorimeter centroid

 Select candidates according:
» Veto:

no S hits around ssigmaCut of the
extrapolated track in precious planes

o largest Quality track

hits.

The Quality of thetrack is (naive) a linear
combination of of the track and number of

Pattermn Recognition - Construction of objects

. aRay (Vector + Direction) as an input seed

Theray is corrected by the centroid of the

neighbor hitsin the

initial planes.

 The search is based in plane by plane

step();

 The search is controlled by an unique parameter

sigmaCut :

maximum distance in standard deviations
at which a hit islocated away from a prediction point

« A common output data GFEdata :

e They can bere-

use as an initia
seed

Direction
Energy

Covariance Matrix

/4

GLAST software workshop,
SLAC, Jan 2000
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The Pair Fit

Pattern Recognition - Pair Fit

A “pair” tracksis created when:
A second segment can be constructed in the vicinity of N-first hits of the “best” track.
« Step() function propagates both tracks into the same plane

., . . 1 Evenl - defaul ammall. e’ !Iilm
o The tra:ks do a Competltl on for hlts- F\Ie Disli orc Heco Een Trigger Help
, I
« selfish or generous criteria?: (selfish of course!) \ \ ! E

I
The 3D Pair Fit \g\ ] e —
EEET et <’ |
* 3D “loose” connection : e e e
* A check is perform to guaranty that X-Y S clustersof a

connected track are in the same tower

* The 3D pair are ambiguous (4 X-Y combinations) unless:
* Topological identification (hard)

* Onetrack crosses to a neighbor tower

* Onetrack stops

* Energy criteria (soft)

. . N The 3D pair Fit reconstruction of agamma event
» Connection of the “best” tracks in both projection P J

* Versatility: (The 3D identification (combinatory or topology) is afree parameter)

U. Cdlifornia, Santa Cruz GLAST software workshop,
SLAC, Jan 2000
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Tracking Reconstruction Classes Organization

n Recognition

Pattern Recognition: Theinheritance diagram

— inheritance Defines the Commpn Output

____p hasto Interface with TrackerRecon
'itting
The Fitting Procedure
The Track Fit Virtua function that defines

the construction of the family
classes, ie step().

\_

gnition

/
=

tting

Interface with the Fitting procedure

Plane by Plane Base
U\ / shop,

TV, JAT U0V
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Tracking Fitting procedure: The Kalman Filter

Fitting: Kalman Filter
satrack follower agorithm.
ItisaFilter
Each measurement is incorporated each time

¢ |t solvesthe problem of incorporate “random” noise
between two measurements (ie Multiple scattering)

o It isbased on minimum residual estimators
It isan optimal method with gaussian errors

It is equivaent to the L SQ method in absence of
“random” noise

U. Cdifornia, Santa Cruz

/ FILTER

 pione [DFMEET]

Multiple Scattering

weight
k+1 Plane

S
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/
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/

GLAST software workshop,
SLAC, Jan 2000



Tracking ssimulations

Example of areconstructed gamma

i Event 274/274: D-AGlastD ata\preProduction\all_gamma. irf:132
File Dizplay Prnt Sowrcelz] Recon EwentlLoop Trgger Help
Y z
" \\\ Example of a3D Pair Fit
e e = A
e ==
1 Event 274/274: D:\GlastD ata\preProduction\all_gamma.irf:132
WiEw i, FrontE-T] ‘ ‘
_ Al Ee=
\ j&‘ﬂm Wiew 1, Front<-v]
B £
=——=
2-d view |
Wizw 3, Plan [4-2] Wiz 4, General Vi3 B 42)

The projection and 3D view of areconstructed gamma event

GLAST software workshop,

U. Cdlifornia, Santa Cruz
SLAC, Jan 2000



Tracking ssimulations

An example of areconstructed cosmic event

Reconstruction of cosmic Background - protons

i Event 411/411: D:A\GlastD ata\preProduction\backgndmix1.iufk:129
File Display Prnt Source(z] Recon EwentLoop Trngger Help
z

I [=] B3

Wiew 3, Plan [<-2)

i Event 411/411: D:\GlastData\preProduction\backgndmix1.irf:129 [_[O] %]
File Digplay Print Source(z] Fecon EwventLoop Trigger Help
z

]
BT ]|

=

i Event 411/411: D:\GlastD ata\preProduction‘backgndmix1._irf-129 M=

File Display FPrint Source(s] Recon EventLoop Trigger Help
z

T

Recorded hits on the Silicon detector.

U. Cdifornia, Santa Cruz

View 3, Plan Mi \H\\HRE
| R

Reconstructed
tracks = r

/!

MC event >

Wiew 3, Plan [<-2]

SLAC, Jan 2000
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Tracking efficiencies

Tracking Efficiency: Vertex Efficiency:
* 95% for angles ? < 45 deg e ~80% for angles ? < 80 deg
» 80% for angles ? < 80 deg » Almost invariant with energy and incident angle.

» amost flat with energy

Vertex Reconstruction Efficiency

Tracker Efficiency Reconstruction for gammas
00 -
0.2 B
w04 B s 0% 08 06 04 02 B0
T r [ cos(theta)
= £
B} I3
G 28 N g 0.85
- :)\ UE{) .
8 g a7s
o
&
_mi....|....|....|....|....|....|....| ] ED.?{J
20 -1.8 -1.0 0.5 0.0 0.8 19 1.5 ' 3 K] a 1 3 065
log10(Energy(GeV)) log10{Energy (GeV)) S
Y2041 0 1 2
log10(Energy (GeV))
U. California, Santa Cruz GLAST software workshop,
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Angular distributions

Angular distributions for gamma 30 degreesincident anglein X direction
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PSF and Effective area

front-1GeV

PSF (Jdeqg
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U. California, Santa Cruz GLAST software workshop,
SLAC, Jan 2000
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Future Planes

Short term

* Energy Determination using the tracker
and the Kalman Filter 90%

Preliminary 45-50% below 2 GeV
Revigiting algorithms: 60%
o Seed track segment criteria

« from PSF tail studies- biason
the track kink.

» Best track selection criteria
* Quality - ?2and # of hits
* Energy determination?
« gammadirection for pair events
e residualsor ?2criteria
» Energy determination?

Preliminary small changes respect
present algorithms

U. Cdifornia, Santa Cruz

Medium term

» Cleaning and optimization of class
relationships 60%

« Standard-lone reconstruction

o User Control Parameters.

* Reorganization of trackerRecon.
» Extrapolator

» KalParticleclass

* Documentation

Longterm

* Better Implementation of electron ener gy
lost

« Complicated patter recognition events-
gapsin tower walls

GLAST software workshop,
SLAC, Jan 2000
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GLASTsm tracker RC future structure

kerRecon

constructs SiIClusters

* It will provide a gamma a tracks objects.

* It should provide access to internal track information and extrapolations
* No Analysis Objects should be computed in this class!

» How we implement the correction of the energy?

» trkcalRecon? Or aiterative process trk-cal Recon? Or inside trackerRecon?

Pattern Recognition

* It should provide trackerObjects (Pair or tracks) according with a search
criteria.

 Control parameters visible (modifiable by?) the user -xml-

Filter
e [t should fit alist of hits
* better C++ stile.

U. Cdlifornia, Santa Cruz GLAST software workshop,
SLAC, Jan 2000
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Conclusions

Conclusions:;

» Thetracker reconstruction (3D Pair Fit) works
(aceeptabtefor AO)quite well

» The mgor work is aready implemented.

 Délicate agorithms which have important implications
are being revisited

& Tune up and under standing
 Cleaning areorganization of the code:
trackerRecon.

* Documentation.

» The Pair Fit topology and the Kalman Filter should be
used in physics analysis.

< Potential Explored

U. Cdifornia, Santa Cruz

Fraction of Glast-Fit 3DPairs in Gamma events
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Tracking for the Test-Beam

» TestBeam Studies
* Weneed to validate the AO GLAST performanceresults
 PSF distributions for angle and energies.
» We need to check that our M C describesthe data.
* Hitsdistributions, track reconstructed, behavior of SuperGLAST layers
» We need to understand the performance and efficiency of our subdetectors (I.e Tracker)
» We need Test Beam Tower Simulation, Read-Data, Reconstruction/Analysis programs.
» A Simulation program and a Read-Data program generates smulated/real datain the same format.
* A standard-lone reconstruction program reads, reconstructs, (analyses?) the formatted data.
» UCSC part:
» The GLASTsmTracker Reconstruction should work.
» Anyhow UCSC hasthetracking reconstruction working standard-lone.
* This program includes the tracker geometry details and graphics.
* A ROOQT ntupleis currently been implemented.

* Itisvalid for Tracker specific studies as efficiencies, triggering, but not for PSF!.

_ _ GLAST software workshop
U. California, SantaC |
ifornia, aCruz SLAC, Jan 2000



