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EicRoot framework building blocks

» Interface to GEANT, ROOT, ... support discontinued
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» RICH codes

m Fast smearing codes

s ROOQOT-based I/O, VGM, VMC (e.g. easy switch between G3 & G4)



Simulation work flow

s Execution control through the ROOT macros
s ROOT files for analysis available after each step
s C++ class structure is well defined at each |/O stage

MQ digitization [EE B9y PID; assembly

->MC points -> Hits -> Tracks, clusters -> Events

m ltis a “full” GEANT3 (GEANT4) simulation framework

s |tis a collection of shared libraries (no executable); a toolkit in some sense
» Digitization is fast (parametric) rather than microscopic; yet pretty versatile
= No track finder in the main event processing chain (use Monte-Carlo truth)
»  Genfit-based Kalman filter for track fitting

= No vertex code in the main event processing chain

applied to the eRD6/16/18 studies to date: these were NOT just “fast simulations”



EIC smearing generator interface

Tree code: Smearer:
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m Both event import and smearing functionality is supported in EicRoot
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EIC model detector Iayout (2018)
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Examples of geometry building blocks

uVertex




Example R&D study: vertex+barrel tracker

Consider vertex tracker + TPC in 3T field; shoot 10 GeV/c pions at 6=75°

Momentum resolution
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Input file : simulation.root
Run Id : 942833369
No of events : 1000
No. of Nodes : 1854

S;:?.En:egtulom—Aj File Edit View Search Terminal Help
™ Primary Only R [ayk@spb config.2]$ 1s -1 *.C (Al
;9':;:2‘; lnguj S AEEEEES . 1 ayk ayk 977 Jul 20 12:17 digitization.C
Miax Energy: [T550 2] s 00 -MW------- . 1 ayk ayk 753 Jul 20 12:05 eventDisplay.C
wpiae -TW---~--- . 1 ayk ayk 1052 Jul 17 10:03 reconstruction.C
-MW------- . 1 ayk ayk 1714 Jul 20 12:01 simulation.C
-TW------- . 1 ayk ayk 3622 Jul 17 10:03 tpc-builder.C
Command | e aaaaas 1 17 10:03 vtx-builder.cC
Command (local): | -l / [ayk@spb config.2]$ wc -1 *.C
| 24 digitization.C
“‘ = L : — 24 eventDisplay.C
- 29 reconstruction.C
42 simulation.C
91 tpc-builder.C
. . . . 133 vtx-builder.C
-> see examples/tracking/config.2 directory for details 343 total
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= Once Docker image is downloaded it takes <5 minutes to generate this dp/p plot



Momentum resolution o, /P [%]

Radial coordinate, [cm]

More advanced applications
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Yellow Report application candidates
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Recent updates and next steps

Re-packaged completely (no “software bundle dependency”)
Switched to ROOT6; ROOTS support discontinued
GLX library bug potentially fixed (ROOT event display issue)

Software dependencies, current state:

m GEANT3 v3.21
m Latest versions of G3 and G4 VMC

= GEANT4 v10.05.p01 (not the latest)
= ROOQOT 6.14.0 (not the latest)

Will be uploaded to github.com/eic some time soon
Will afterwards be installed on RACF, ...
... and distributed via a Docker container (to start with)



What can be available for the YR work

Track fitting codes, required for eic-smear parameterizations:
= Momentum and angular resolutions at the IP
= [racking resolutions at the PID detector locations

(Tracker) geometry modeling tools + export to GDML
Other parametric detector modeling tools (e.g. calorimetry)

Friendly support of the IR / forward WG efforts ...
..., as well as the current tracking eRD* expert-level users

Until Pavia meeting: dead material & services creation interface
If requested: RAVE vertexing interface

The IR vacuum system description in ROOT
will be hard to provide on a short time scale



