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Fun4All EIC simulation and reconstruction

Concept from detector team — Fun4All sim. and reconstruction @~ — Validating performance
(an example with 1.5T magnet shown here)
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* Figures of a generic EIC detector are used for illustration purpose ' Grand i slecon eneroy (G20
* Non-collaboration specific yellow report figures shown

YR Fig 10.6
* Also used in sim+reco. in stages of proposal preparation for all three EIC proto-collaborations
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EIC-sPHENIX simulation

e+p, v/s = 140 GV, L= 10 em? s

Data rate from beam collision only

Signal rate for tracker and calorimeter = 40 Gbps

Total triggerless DAQ rate from collisicn ~100 Gbps
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Fun4All is .... the glue that binds them all

FundAll is ....
» Built to handle 100PB real data and 1B event simulation annually

» C++1x-based framework and integrate many commonly used software packages,
e.g. Pythia6/8, Geant4, ROOT, GenFit2, ACTS, Fastlet, KFParticle

» The analysis is a continuous chain from the event generator/raw data up to
analysis objects, e.g. jet reconstruction; steering flow of program using ROOT
Cling macros

» Internal Node Tree our storage for data objects, support make snapshots at any
state of the reconstruction/analysis

» Many 10 formats, embedding, pileup, access to calibrations
» Continuously distributed over CVMFS and containerized
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https://indico.bnl.gov/event/6659/
https://github.com/eic/fun4all_coresoftware
https://eic.github.io/doxygen/d4/dd7/fun4all__eicmacros_2blob_2master_2detectors_2EICDetector_2Fun4All__G4__EICDetector_8C_source.html#l00002
https://github.com/EIC/Singularity

Fun4All framework: the glue that binds them alli

- — Fun4AllServer

H H ! I

Input Manager 1 —» Node Tree(s) » Output Manager |
\ Output Manager 2

Input Manager 2
DST LI

Input Manager n Analy51s Modules Output Manager n DST
Raw Data \

Raw Data
HepMC/Oscar
Calibrations ~ Histogram Manager HepMC

EIC smear 4 .
Empty T l l Root File

PostgreSQL DB File

That’s all there 1s to it, no backdoor communications — steered by ROOT macros
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Repository organization

Electron-lon Collider (EIC) Software

[{[ m Electron-lon Collider (EIC) software, documentation and resources
SOFTWARE & http://www.eicug org/web/content/ei.. [ eicug-software-core@eicug.org, eicug...

E I C U G G -tl I b h t f k f F 1 ! | | f E I C (@ Overview [ Repositories 73 @ Packages A People 35 Ay Teams 5 B Projects
H Repositories

general use
o O p e n _S O u rce S Oftwa re re p O S ito ry 18 results for fi" repesitories matching Fun4All sorted by last updated

o Mirrored core-software from sPHENIX + EIC specific dev o G0 Ve ©0 Mo bkt
> Note: sSPHENIX and ECCE use dedicated GitHub

the FundAll bag of utilities

organization to have full control of repos P PRI Tyre—
» EIC detectors built on top of Fun4All: R

. . . . ®c-+ T 120 ®o 0 Updated 19 days age
o fundall_eicdetectors [daily build, require pull request]: St
G 4 d ete Cto r d e S C ri pt i O n ) re CO . M 0 d u I e Cal\tr;t\;n files and macros producing them. Automatically installed to SCALIBRATIONROOT/ during each nightly

build

o macros [daily build, require pull request]: o o ¥n ©5 Mo wmsenms
Detectors description and common macros

Official macros to run FundAll coresoftware. Welcome to fork and to edit for your own studies.

o fundall eiccalibrations [daily build, require pull o T3 ¥m O0 Mo tpswmiminsue

re l‘|ESt]: ::f”_:iem:;ozrj (P;b!E 1% 0 Updated 26 days ago
calibration file, geometry descriptions

fundall_eiccalibrations | Public

calibrations and settings directory for all eic detector related files in fundall

@®c %o ¥ 12 (D0 111 UpdatedonDec3 2021

fun4all_eicmacros ' Public

®c Yr1 ¥ 17 (Do 111 UpdatedonSep 19, 2021
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https://github.com/sPHENIX-Collaboration/
https://github.com/ecce-EIC/
https://github.com/eic/fun4all_eicdetectors
https://github.com/eic/fun4all_macros
https://github.com/eic/fun4all_eiccalibrations

EIC build distribution

b Daily build and distribute via OpenScienceGrid CVMFS

» In place where sourced eic_setup.sh or sphenix_setup.sh:

31ngular1ty shell -B /cvmfs:/cvmfs /cvmfs/eic.opensciencegrid.org/singularity/rhic_sl7 ext.simg
source /cvmfs/eic.opensciencegrid.org/default/opt/fund4all/core/bin/eic_setup.sh -n

» Use out of box in major NP/HEP scientific computing centers

o Example to use at Jlab: https://ecce-eic.github.io/tutorials example2 JLab.html#frun-the-
simulation-in-batch-mode-in-example-2a

» Install in your institution Linux sever or laptop via Linux VM:
https://github.com/EIC/Singularity

» Same container can be used for EIC-Smear fast simulation [e.g. EIC-Smear ]

https://github.com/EIC/Singularity Singularity container for EIC Fun4All

Singularity container for EIC Fun4All allows any user to run the EIC RCF/SDCC environment with the nightly builds on
your local computers or on external high-performance computing clusters.

This repository is part of the software tutorial, in particular for users offsite to the BNL RACF computer center. This
repository includes the instruction and local update macro for this Singularity container, which ensures binary
reproducible simulation and reconstruction.
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https://ecce-eic.github.io/tutorials_example2_JLab.html#run-the-simulation-in-batch-mode-in-example-2a
https://github.com/EIC/Singularity
https://github.com/EIC/Singularity

How do | navigate around all this mountain of code?

Start w/ search
anything here

@ oftware
@ ECCE @ EIC Soft

Reference for ECCE @ EIC simulation and reconstruction software on GitHub

w
@
@

} e i C 'git h u b . iO/d Oxvge n/ Homepage  Related Pages | Modules | Namespaces Files | External Links | Q search

Class List

Class Index Class Hierarchy ‘ Class Members. |

- Public Member Functions | Private Types | Private Member Functions | Private Aftributes |

RawCilstesConiciny ReadEICFiles Class Reference List of all members
RawClusterDeadAreaMask

» All software on GitHub now
digested in Doxygen via
JenkinsCl

»>
»>
>
»>
>
»>
»>
>
»>
»>
»>
° >
» Auto built at change of any
» RawTowerDeadMapvi
»>
>
»>
»>
»>
»>
>
»>
»>
>
»>

RawClusterPositionCorrection
RawClusterUtility
RawClustervi ~ Inheritance diagram for ReadEICFiles’

RawTower FundAllBase
RawTowerBuilder

RawTowerBuilderByHitindex

#include <coresoftware/blob/master/simulation/g4simulation/g4amain/ReadEICFiles.h>

RawTowerCalibration

RawTowerCombiner | SubsysReco | | PHHepMCGenHelper

RawTowerContainer

RawTowerDeadTowerinterp
»+ Collaboration diagram for ReadEICFiles:
RawTowerDigitizer

RawTowerGeom

repository

» Search anything in Doxygen
site for EIC GitHub software

- Public Member Functions
RawTowerGeomContainer

RawTowerGeomContainer Cylindery ReadEICFiles (const std-:string &name="EICReader")

C

RawTowerGeomContainerv virtual ~ReadEICFiles ()

RawTowerGeomv1 int Init (PHCompositeNode *topNode)
RawTowerGeomy2 int process_event (PHCompositeNode *topNode)
RawTowerGeomv3 bool OpeninputFile (const std::string &name)
RawTowerv1 void SetFirstEntry (int e)

redagEventiterator void SetNodeName (const std::string &s)

» Public Member Functions inherited from SubsysReco

RealiuaridicEnuation » Public Member Functions inherited from Fun4AliBase

» recoConsts ) )
» Public Member Functiens inherited from PHHepMCGenHelper
¥ RecursiveMomentumConiainer

Brookhaven
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https://eic.github.io/doxygen/
https://github.com/ECCE-EIC/

) sphenix-jenl

Build &

Report for c

Fun4All Jenkins-Cl Pipeline Workflow

Start Checkrun update Initialize

ContainerCheck

Git Checkout

Build End

e @ @

@

kins-ci ot | commented 5 days ago @) oo

test r@ort

ommit 54 {8fbf458e3f0f41dd64361e35¢4165406785¢a:

|

« ERECINEESREN builds and tests overall are SUCCESS,

o IR it with configuration of gec-s.3 / clang is SUCCESS, ol clang report (full/inew), build log

o [EEEEEETN .1 vith configuration of gcc-8.3 / new is SUCCESS, jy Compiler report (fullnew), buiid log
o Generating DST and readback: build is SUCCESS

° Calorimeter Q4 build is SUCCESS

sl QA-calorimeter for - at p_T=4GeV : combined Chi2/nDoF = 0.553785 / 72, and combined p-Value = 1

sl QA-calorimeter for pi+ at p_T=30GeV : combined Chi2/nDoF = 198381/ 72, and combined p-Value = 1
Il QA-calorimetric-jet for e- at p_T=4GeV : combined Chi2/nDoF = 2.52284e-06 / 42, and combined p-Valu
sl QA-calorimetric-jet for pi+ at p_T=30GeV : combined Chi2/nDoF = 0393344 / 42, and combined p-Value = 1

o Tracking QA at high occupancy: build is SUCCESS

fl QA-Intt : combined Chi2/nDoF = 21.4524 / 72, and cembined p-Value = 1

sl QA-Micromegas : combined Chi2/nDoF = 7.87305 / 20, and combined p-Value = 0.992675
sl QA-Mvtx: combined Chi2/nDoF = 19.9297 / 54, and combined p-Value = 0.999994

sl Q4-Toc : combined Chi2/nDoF = 261392 / 56, and combined p-Value = 0.999778

sl QA-tracking : combined Chi2/nDoF = 16.4744 / 38, and combined p-Value = 0.99909
QA-vertexing : combined Chi2/nDoF = 52,7677 /98, and combined p-Value = 0.999948

o Tracking QA at low occupancy: buid is SUCCESS

sl QA-Intt : combined Chi2/nDoF = 15,9328 / 72, and combined p-Value = 1

sl QA-Micromegeas : combined Chi2/nDoF = 17.9183 / 20, and combined p-Value = 0.592789
1l QA-Mvtx: combined Chi2/nDoF = 6.85174 / 54, and combined p-Value = 1

sl QA-Tpc : combined Chi2/nDoF = 28.7617 / 56, and combined p-Value = 0.999058

sl QA-tracking : combined Chi2/nDoF = 22.6706 / 42, and combined p-Value = 0.993553

Il QA-vertexing : combined Chi2/nDoF = 86,0741 / 98, and combined p-Value = 0.799809

° Tracking QA for Pythia DO-jet: build is SUCCESS

sl QA-Intt : cambined Chi2/nDoF = 13,7902 / 72, and combined p-Value = 1

Il QA-Micromegas ; combined Chi2/nDoF = 111369 / 20, and combined p-Value = 0.942594
sl QA-Mvtx: combined Chi2/nDoF = 203097 / 54, and combined p-Value = 0.999992

sl QA-Tpc : combined Chi2/nDoF = 63.5889 / 56, and cambined p-Value = 0.226809

Ial QA-tracking : combined Chi2/nDoF = 18.7187 / 36, and combined p-Value = 0.992242

sl QA-vertexing : combined Chi2/nDoF = 53,804 / 98, and combined p-Value = 0999917

o IEEDIIEEEEEN oyctem gec-s., build new  run the default SPHENIX macro: build is SUCCESS, output
° system gcc-5.3 . build new : run the averlap check for sPHENIX macro: build is SUCCESS, output
o IEEEREEEST cycrom gec-a.3, build new : Valgrind test: build is UNSTABLE, g valgrind report
. Build with configuration of gcc-8.3 / scan is SUCCESS, ful scan-build report (full/fnew), build log
. cpp-check is SUCCESS, fgl cpocheck report (full)/(new)

SPHE]|

Automatically generated by SPHENIX Jenkins continuous integration

o @ Jenkins

@

.

—ae * Clcheck in upstream sPHENIX-Fun4All repo

Build-Test

h._o_.a

Build-Test-Clang

'-._o_.u

Build-Test-

Start Checkrun update Initialize Git Checkout cpp-check sPHENIX-Build

Test

—~0 @ & O &

Scanbuild

Build-Test-gecB

k._)_.J

cpp-check

Implementation:

e Based on Jenkins2 declarative pipeline

e Python and Bash scripting for complex steps
e Git SCM:

https://github.com/sPHENIX-Collaboration/utilities/tree/master/jenkins/built-test

https://github.com/sPHENIX-Collaboration/coresoftware/pull/1415#issuecomment-1036911557

National Laboratory
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test-DST-
readback

—_— o —
test-calo-single-
ga

\._o_..l
test-default-

detector-
EICDetector

\._o_..l
test-default-

detector-
FsSPHENIX

~._°_.J
test-default-

detector-
sPHEMIX

test-default-
valgrind

\._o_..l
test-tracking-

high-occupancy-
ga

CORE Fun4All Tutorial

u._o_.)
test-tracking-low-
OCCUpancy-ga

End


https://github.com/sPHENIX-Collaboration/utilities/tree/master/jenkins/built-test
https://github.com/sPHENIX-Collaboration/coresoftware/pull/1415#issuecomment-1036911557
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Event generators

» Running example given in sample EIC sim macro:
https://github.com/ECCE-
EIC/macros/blob/master/detectors/EICDetector/Fun4All G4 EICDetector.C

» Arbitrary set-of-particle generators for testing
» Main event generator input format: HepMC files
» Built-in generators : PYTHIA8.3, PYTHIA6, SARTRE T htont Carle Evant Ganerators |
» Reads events generated in EIC-Smear package [talk: Kolja]
o Share the same Singularity image and CVMFS vol. " e
Source different setup macros. N
o Allow comparison of same event sample processed by EIC-Smear and by . RAPGAP
the Fun4All simulation-reco. . peps
» Support multiple background pile ups e

Note: All EIC full event generator has EIC beam parameters applied
ofault: see next section

Brookhaven
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https://github.com/ECCE-EIC/macros/blob/master/detectors/EICDetector/Fun4All_G4_EICDetector.C
https://ecce-eic.github.io/doxygen/d6/d6f/classFun4AllHepMCInputManager.html
https://ecce-eic.github.io/doxygen/d9/d3a/classPHPythia8.html
https://ecce-eic.github.io/doxygen/dd/da8/classPHPythia6.html
https://ecce-eic.github.io/doxygen/da/df0/classPHSartre.html
https://eic.github.io/software/mcgen.html
https://eic.github.io/software/eicsmear_generators_singularity.html
https://ecce-eic.github.io/doxygen/de/d99/classFun4AllHepMCPileupInputManager.html
https://eic.github.io/software/mcgen.html

Example Reconstruction Modules

» Tracking:
o Use GenFit2 for fast prototyping (PHG4TrackFastSim), widely used in YR tracking studies
o ACTS comes built in and use by sPHENIX for speed gain. Not a real issue for EIC though

» Calo reco:
o Many choices of clusterizers, Fastlet, Particle flow jet via Centauro algorithm

g PI D reco. Particle flow jet via Centauro algorithm [ECCE DPAP resp]
> Loglikelihood-based PID interface : O A A A R AR AP AAAS R AARMA LA
https://indico.bnl.gov/event/13060/contributions/54740/attachments/37240/61349/HadronPID.pdf o 15i TES“; O e B
o GenFit2 for TOF, e.g. track length and timing smearing = F e = D e ]
. O 10 =
» Resonance search/HF reconstruction: > E — :
. . . 5* v":y - ¢l¢ LI - n .* {
o KFParticle , HF jet tagging - * A .
. o . ] 07 o7 :
» Detailed truth tracing evaluation chain Phacge 00 ¢ B B 1 7 R EEPY :
o e.g. what portion of reco jet is from a truth jet ~F E
107020 30 40 50 60 70 80 0 100

P, in Lab Frame (GeV)

Brookhaven
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https://ecce-eic.github.io/doxygen/d1/d31/G4__Tracking__EIC_8C_source.html#l00048
https://ecce-eic.github.io/doxygen/d9/d91/classPHG4TrackFastSim.html
https://ecce-eic.github.io/doxygen/d8/d5d/classRawClusterBuilderTemplate.html
https://ecce-eic.github.io/doxygen/d5/d1a/G4__Jets_8C_source.html#l00033
https://indico.bnl.gov/event/13060/contributions/54740/attachments/37240/61349/HadronPID.pdf
https://ecce-eic.github.io/doxygen/d6/dec/G4__KFParticle_8C.html
https://ecce-eic.github.io/doxygen/dd/d75/classJetRecoEval.html#af6356d19d3ff0ee9c9849348466e7d0e

Background embedding: beam gas interaction

» Built-in Pythia8 for beam gas interaction background generation

Beam gas event
P + P, 275 GeV/C, atz=-4 m

10" g

€ = ECCE Simulation, Geantd FTFP_BERT HP
O oM p+H-gas, 250 GeV/c, Pythia8 M.B. inelastic
Z E 100 fb*-1 EIC Run, p + beam-gas inter.
o 10%:= 25.6<R<28.8 cm, max azimuthal sector
e 12— All charged particle )
g 10°g . Min-1-MeV Charged particle
Dl 1 27 V B o], s Min-20-MeV Charged particle
e.l_ p 4 e C 10— Allneutron
100 - -~ Min-100-keV Neutron

Min-1-MeV Neutron

10° , :
108k 1 f oo
107 A N =

kh \ 108 27~
Brookhaven B —
-400 -300 -200 -100 0 100 200 300 40

z [cm]

Q2% ~ 100 (GeV/c)?
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Background embedding : Synchrotron radiation

e Fund4All has interface to input Synchrotron Photon simulation, used in Synchrotron study leading to CD-1 review

10"'=  Fun4All- EIC + SynRad simulation
1010 Sy%ka\d/ virtual y

10° InYteracted wnth MAPS tracker
Interacted with TPC.
108 Interacted with e-going GEM
. Interacted with h-going GEM
10 Interacted with Forward Silicon

\HIHII| [ 11

Virtual Photon Count w/o Normalization

-400 -300 -200 -100 O 100 200 300
z position @ vy crossing ref. facet, z , [cm]

Detector background as function of

100k Synchrotron photon in full detector

simulation [YR Fig 10.12] beam-pipe exit-location

Note: all photons simulated for detector interaction, without cuts on z or energy. EIC/July-2020 lattice & chamber
Jin Huang <jihuang@bnl.gov> CORE Fun4All Tutorial

14


https://github.com/sPHENIX-Collaboration/analysis/tree/master/EIC-SynRad/SynRadAna
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2.0

Hadrons 2 g Electrons

Leading order beam effects

Detector

» At EIC unique accelerator with diverse beam
effect [ref: CDR]

o -25to +35 mrad beam crossing angle, both
supported in ECCE setup

o Angular beam divergence: O(100urad)

o Crab crossing (bunch-z dependent angle smear):
O(<100urad)

o Beam energy spread O(10%) ~40 -20 0 20 40
o Beam vertex spread from 10cm h-bunch collider
with 1-cm e-bunch at finite crossing angle
» Interestingly, SPHENIX will run w/ 2mrad
beam crossing angle at RHIC [ref: BUP]
o Common interest in sim/reco./theory

o Also use Fun4All simulation+reconstruction
framework [link]

x {m)

} Peross =25 mrad

%-Overlap: 96.21

T
“ch o
€.
13, b,
By A.). Parker (DOE SULI Student) i""Q
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http://www.eicug.org/web/sites/default/files/EIC_CDR_Final.pdf
https://indico.bnl.gov/event/9301/
https://ecce-eic.github.io/

Beam effects in Fun4All sim.

» Not all event generator support beam effects All EIC-Smear generators Pythia6/8/Satre HepMC events
while beam crossing and other effects are
essential parts of EIC experiment

» After burner introduced to boost frame of any
HepMC/EICSmear event of head-on collision to BN RN a Nz INoNS(ebcheliialtls
the lab frame with beam crossing, etc.

o . i i - it i . . Configuration:
Note: \./SeN-IS not chan'ged in after-burner as it is Core code introduction at PRE1087 T
boost invariant. Effect is small for most non-
threshold measurement O(10%)
» Book-keeping
o Truth vertex, beam angle (variation event-by-event)

o Truth and reco transformation matrix for reco
objects - head-on frame

Simulation/Reconstruction

Store original HepMC in Store translation matrix

e, 1 el e head-on frame between two frames

Brookhaven
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https://github.com/sPHENIX-Collaboration/coresoftware/pull/1087
https://ecce-eic.github.io/doxygen/dc/d7e/G4__Input_8C_source.html#l00116

How does it work: the transformatlon

Head-on frame (most event-gen, HepMC record)

» Head-on = Lab transformation: 1 = -
one boost + one rotation
» Precise solution for relativistic beam
o Minimal modification to beam energy, ﬁ Boosted ~c*12.5e-3
or RMS(Ap) 2| L& ol
o Significant simplify config management  ~125mrad both beams

independent of beam specie and energy
o Visual aid for interpretation of x-ing

effects on EIC observables Lab frame (Detector design, Geant4, reconstruction)
I . rotate ~12.5e-3
» Non-relativistic beam correction )| e /4 M
o Correction At order O(HXmgyBeam ) ~25mrad p beam

<< beam divergence

Only crossing angle illustrated here. After-burner
Brookhaven handles all beam effects [link]

National Laboratory
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https://eic.github.io/doxygen/dd/d2a/classPHHepMCGenHelper.html#a0148635f83f76e3f6cee429a8de49fbd

How does it work: algonthm flow

» Input via user macro [link] for beam
angle, divergence, vertex shift in space
time

» Calculate the boost-rotation-shift [link]
that is used to translate a head-on-
collision event generator's record to
the lab frame and use in Geant4
simulation inputs

» Apply the boost-rotation-shift from
event generator to G4 simulation input
[link]

» Bookkeeping to allow analysis to

reverse the transformation from lab

observable to event generator frame

Brookhaven

National Laboratory

1

Head-on frame (most event-gen, HepMC record)
€ P,

<«

Boosted ~c*12.5e-3

~12.5mrad both beams

Lab frame (Detector design, Geant4, reconstruction)
rotate ~¥12.5e-3

e ﬂN

~25mrad p beam

<
<«

Only crossing angle illustrated here. After-burner
handles all beam effects [link]

Jin Huang <jihuang@bnl.gov> CORE Fun4All Tutorial
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https://ecce-eic.github.io/doxygen/da/d73/namespaceInput.html#a7e01308b31fc78d3e72a036b01ff19f8
https://eic.github.io/doxygen/dd/d2a/classPHHepMCGenHelper.html#a0148635f83f76e3f6cee429a8de49fbd
https://eic.github.io/doxygen/db/d6c/classHepMCNodeReader.html#a9216b26c5e57c06c2276b0cc67495f0b
https://eic.github.io/doxygen/dd/d2a/classPHHepMCGenHelper.html#a0148635f83f76e3f6cee429a8de49fbd

Coordinate system

» Head-on frame as used in most event generator
and stored in HepMCEventMap is different from
the Lab Frame as used in Detector design,
Geant4 simulation and reconstruction

» Inlab frame, electron is along —z axis, i.e. along
symmetric axis of exp. and no B-bending
o +z axis: inverse of electron beam direction
° 4y axis: up
o +X axis: y X z, towards center of RHIC ring

» Note: from head-on to lab frame, beam energy
increase by
E; b = Egeadon/cos(crossing angle/2)
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Beam transport checks

» Tested with proton and electron beam particle passing through each other in the
head-on frame

» Boost-rotated to lab frame and validate the beam propagation through far-
forward beamline

» Reference: https://github.com/ECCE-EIC/macros/pull/26 from Bill Lee
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https://github.com/ECCE-EIC/macros/pull/26

Direct comparison: Fund4all afterburner vs Pythia8

» 1M Pythia8 events -> Fun4All beam afterburner -> G4 €» compared to 1M Pythia8
BeamShape [link]. Also checked with IP6/8 and low-high beam configuration [link]

» Consistency well beyond the 1% stat. uncertainty provided by the test sample

Final State Particle Phi Final State Particle Phi Final State Particle Phi Final State Particle Phi
- Pyt8 BeamShape —+— Fu 4AII X ing After B e —+— Fun4All X-ing AfterBurner/Pythia8 BeamShape - Pyt8 BeamShape + Fun4All X-ing AfterBurner ——+—— Fun4All X-ing AfterBurner/Pythia8 BeamShape
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https://nbviewer.jupyter.org/github/ECCE-EIC/analysis/blob/7fdc066/BeamXingCheck/analysis_crossDivNrg_25mRad_18x275_v1.ipynb#Phi-checks
https://nbviewer.jupyter.org/github/ECCE-EIC/analysis/tree/0f38849/BeamXingCheck/

Summary

» Fun4All: C++1x-based framework and integrate many commonly used
software packages, e.g. Pythia6/8, Geant4, ROOT, GenFit2, ACTS, Fastlet,
KFParticle

» Widely used in EIC YR, also used for sim+reco. in stages of proposal
preparation for all three EIC proto-collaborations
» Built-in EIC beam effect afterburner

» Main code for EIC use at
https://github.com/eic?q=Fun4All&type=all&language=&sort=
o For CORE use, suggest at least CORE-controlled macros and calibration repositories
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https://github.com/eic?q=Fun4All&type=all&language=&sort=
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Beam steering at IP8, see also Bill’s work ..., o cagsaa

(University of Houston)

Fun4all support sanmoutanous study for IP6 and IP8 in ECCE Occupancy before and after 2nd focus

. i RP occupancy station 2 RP tation 4 |

i Sa me eve nt_gen flle for both IPS I 100 up yRP I station 2 occupancy RSP?CCI\g:\cystallon4 :
. . . . : E E Entries 9484 E 100: Entries 9434 35 :

* Beam effect applied in Fun4All depending on the IP selection i« eanx 1632 S eanx  -osua| ||
| eob StdDevx  31.09 k- StdDevx  7.927 | =30 !

. . : : Std Dev y 3.948 & Std Dev y 5.957 |

Fun4all Beam Steering Capability | 40 aof- 25 |
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Rigidity study example by

| Barak Schmookler (SBU)

IP8 41GeV proton IP8 100GeV proton IP8 275GeV proton

First Roman Pot hit X position minus center [cm]
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Rigidity Difference wrt Beam [%)]




