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ACTS — A common tracking software
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* Geometry, EDM, track finding, fitting, alignment ..
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ACTS — A common tracking software

Lazy mode
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Acts tracking is like a
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* ML support : maybe future plan



What we can benefit
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How we can start

ACTS-core status

extrapolate
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Tracking ML detector with 1000 events
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ACTS fast simulation

ACTS-framework
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Seeding : on merging

Pattern : extended Kalman
filter (plan to do)

Fitting: Kalman fitting
+Gsf (for e on doing)

Vertex fitting: fast vertex
fitting - on merging

Calibration + Alignment:
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Geometry Concept
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Geometry-Surface
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* Binning on surface

Surface Type Local Coordinates Bound Types available

ConeSurface [rphi, z] ConeBounds

CylinderSurface [r, phi] CylinderBounds

DiscSurface [r, phi] RadialBounds , DiscTrapezoidalBounds

PlaneSurface (%, Y] RectangleBounds , TrapezoidalBounds , TriangleBounds , InfiniteBounds , EllipseBounds

PerigeeSurtace, StrawSurface [d, z] CylinderBounds



Geometry-Layer

e SurfaceBV#HE . O] U EIHEZZ /N SurfaceFImaterial

Surface objects
ordered in a binned

/ » SurfaceArray object.

\ \ \ representing surface
/ layer

\ / radi ,
: adius inner approach surface
\ (including envelope clearance)
e outer approach surface

(including envelope clearance)

layer
thickness

x-y view of a CylinderLayer
(with planar detection elements)



Geometry-Volume
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CEPC Geometry
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Extrapolate:
Stepper & Navigator

* Stepper
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template <typename... extensions>
struct StepperExtensionList : private detail::Extendable<extensions...>

{
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Extrapolate sketch

Propagation, Material integration & Kalman filter

I adaptive ' Navigator
; step |
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Track finding & Fitter

* Track finding
* Space Point
* Seeding

e Pattern ( missing ), a basic global Chi2 fit should be implemented - -

no current prototype in ATLAS(only one with Multiscattering and
sophisticated)

Kalman fitter
« BEREMKalmanilS5EF

* Calibration model is missing ( empty calibrator in Kalman code)

track parameters

7 e
4"/ { Extrapolator ) n
45 aP - e ~— . 2
(. L R — 3=
P } ) _I_ ult =
- e — T 5
. ! layer 2 - measurement \\_HCache generatorﬁ'/ bl
. ; . — -[ —— 3
. , . o
e e h ’ [
L -
' sensitive detector without hit

L cache
7 -(1(-Calibrator-"?)<— predicted track parameters
? I updated track parameters
number of “holes”

l

layer 1

-
calibrated measurement }—)’\ Updator )



Gaussian sum filter

* Kalman filter : noise/measurement is gaussian
* Electron-bremsstrahlung: none gaussian noise

e GSF is a parallel Kalman to construct the specific

energy loss
3

Propagation with material effects
(Including component reduction)

1
Propagation with mate- ‘ 2]

rial effects

Measurement Update



Development in ACTS

* Gitlab: the code
repository:https://gitlab.cern.ch/acts

* Local branch -> merge request -> merge to master
* Others will go through the code and comment

Merge Requests

* At least 2 approved ... ... ...

2 Created date B

Stepper interface v)
Fabian Klimpel !
Rename identifier_t to source link_t -2
L Andreas Salzburger ]
Set C++17 standard by default, upgrade to Clang 7 and GCC 8 <) 1 w27
pened y Stewart Martin-Haugh s ag
Easier clang format script and git-hook-able version v) oy
1 Nils Braun |
& Core
& include
B Acts
&> Extrapolator
Navigator.hpp +6-9
template <typename propagator_state t>
> Material
template <typename propagator_state_t, typename stepper_t>
MaterialCollectorhpp +11-6 void
operator()(propagator_state t& state, result_type& result) const
B Propagator operator()(propagator state t& state,

E\genStepper.hpp +18 -65 const stepper_t& stepper,
result_type& result) const



JIRA: assignment of issues

Projects v

Issues v

Boards ¥ WBS Gantt-Chart ¥ CERNforge v

Create

¥JIRA Dashboards v
@ acts-core
@) AcTs

E Backlog
D Kanban board
&5 Releases
L2 Reports

& issues

S? Components

> Add-ons

P74

Open issues switchfilter v

Order by Priority v 4

a B

2 B B B8
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LAY

ACTS-565
Move issues to Gitlab

ACTS-433
Review & update step estimation

ACTS-519
Create StrawSurface constructor fro...

ACTS-462
Synchronise AtlasStepper / EigenSte...

ACTS-541
Implement MulitComponentStepper

ACTS-547
Investigate - change Surface:transfr...

ACTS-569
Allow possibility to link to a detector...

ACTS-546
Fitter & Calibrator

ACTS-568
Introduce payload object for MT calls

ACTS-495
Extrapolator/Propagator development

+ Create issue

123 >

httne-/fitc rarn rhiiira/coarira/RanidRnard icna?ranidView—RALRRI nrniactau— ACTS

# Edit Q Comment Assign  More ¥ Close Issue
¥ Details
Type: 3 Improvement
Status: =0 (View Workflow)
Priority: @ Needs Decision
Resolution: Unresolved
Affects Version/s: None
Fix Version/s: 0.09.00
Component/s: None
Labels None

v Description

Is there a reason why we are keeping the issues in a separate Jira tracker? Should
we consider moving the issues over to Gitlab so we have everything in one place?
The gitlab interface has quite improved in the past and | would prefer to not to
have switch sites.

v Attachments

@ Drop files to attach, or browse.

v Activity

All Comments WorklLog History Activity Subversion

There are no comments yet on this issue.

View all issues and filters

< [B Export ¥

¥ People
Assignee:
() Unassigned

Assign to me

Reporter:

Moritz Kiehn

Component Watchers:
Votes:

0 Vote for this issue

Watchers

1 Start watching this issue

v Dates

Created:
15/Jan/19 1:46 AM

Updated:
15/Jan/19 1:46 AM

v Agile

View on Board



Cl — continues integration
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Jobs

Build

@ build_cc7 _leg93
@ build_cc7_lcg94
() build_slcé_lcg93

() build_slc6_lcg94

() build_slc6_lcg94...
(©) build slc6_lcg9a..

() build_slc6_lcg94...

@ doc

e

Q

Q

Q

Q

Q

Q

e
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Test

@integrat\onilesl e
@integration_lesl”. Q
(¥ integration_test.. ©
@integrat\onilesl .9
@integrat\onilesl 0
(@) unit_tests cc71.. 0O
@ unit_tests cc7 1. O
@ unit_tests_slc6_l.. O
@unit_te sle ... ©
() unit_tests slc6 1. O

Analysis

@ clang_tidy

O

5 2/

‘5 A 8EmergeZ|master



Something else

» All information can get from https://gitlab.cern.ch/acts — most parts are
public,

try to build a acts-core & acts-framework and execute
.JACTFWGenericGeometryExample to get a TrackML Geometry

And ./PropagationExample to do propagate in detector

V ‘
A\ -
o —UEH FHAImanual: https://gitlab.cern.ch/acts/acts-
documentation/tree/master/docs

o JETFATLAS/ACTSEEL 5] T CERN BOX: jin zhang, i E T2 155 IHEP
BOX


https://gitlab.cern.ch/acts
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