


GEMC, written by Maurizio Ungaro,
used for CLAS12

GEMC (GEant4 MonteCarlo)

gemc is a C++ program that simulates particles through matter using the
geant4 libraries.

@ > Detectors Information are stored at the JLAB mysql server.
\ 'JO Configuration changes are immediately available to the users
I\'l_ e without need to recompile the code
P
_ ﬁ,.,-----'-} —— =
() S g&@ @ > Hit Process Factory: associate detectors with external digitization
P~ ) routines at run time
@®
G E M C > Developers interact with database, do not need to know C++ or

Geant4 to build detector and run the simulation
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GUI (Run control)

gemc o 6
: 'é' Primary Particle Primary Beam | Secondary Beam
Particle Type: e- -
Value Dispersicn
p:
theta: : =i
phi:
Camera Beam Values Vertex Values
i p: 5500 * 5500 MeV | (x,%,z): (0, 0, 100) mm
i | 1
&. theta: 28.5 + 6.5 deg radius: 5 mm
Detector phi: 0 + 180 deg delta z: 200 mm
Vertex
Value Dispersion
VE: TEd 5
vy dwve:
VI
Number of Events
Set N: |l ~|X|1 v Number of Events: 1
Beam On

Exit




G4Dialog

GUI (Camera)

gemc

Camera Control

Move: Detector b

theta
phi

Pan

< | Pan Strength -

Zoom

Background Color

Projection: Orthogonal
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Visualization Options

Anti-Aliasing | OFF

W

Sides per circle 100 v

Auxiliary Edges OFF ~

Screenshot

Exit



GUI (Detector)

A L Volumes Tree

'»é" Volumes
*ﬁ(i .ﬁ Mov v BaBar SIDIS absorber Orthogonal v

BEBESIDIS absorber largeangle

] BaBar SIDIS absorber shower 0 v
Run Control | 'Rt v BaBar_SI_DIS_cHerenkov - 2
phi > [BBBERNSIDIS cherenkov CHRT ojo v
v BaBar SIDIS cherenkov heavygas
BaBar SIDIS cherenkov heavygas chere... Visualization Opticns
v BaBar SIDIS ec forwardangle —
Camera BaB_ar_S[D_IS__ec_forwardgngle_preshower s o (S T
< |7 BaBar SIDIS ec forwardangle shower Sides per circle 100 v
v BaBar SIDIS ec largeangle »
! i‘ BaBar SIDIS ec largeangle ec largeangle Auxiliary Edges OFF v

ko i v BaBar SIDIS gem

BaBar SIDIS gem plateinnerl
BaBar SIDIS gem plateinner?
BaBar SIDIS gem plateinner3
BaBar SIDIS gem plateinnerd
BaBar SIDIS gem plateinners creenshot
BaBar SIDIS gem plateinnerf
Infos v BaBar SIDIS mrpe
BaBar SIDIS mrpc_ec largeangle
v [BaBar SIDIS sc
BaBar SIDIS sc sc
v BaBar SIDIS solenoid
t SIDIS solenoid coil CRYO
r SIDIS solenoid yoke SYO1
r SIDIS solenoid yoke SYOD2
r SIDIS solenoid yoke SY03
!
l

Detector

G4Dialog

3ar SIDIS solencid yoke SY04
3ar SIDIS solenoid yoke SYOS
r SIDIS solencid yoke SYOD6
Bar SINIS aolenoid woke SYO7

<>

Exit



GUI (Info)

gemc 5

'.* . About | Particle Colors  LUND format

LUND Format

The LUND format is used to describe oneg eventlt is part of the JetSet and Pythia
packages from CERN (the full manual can be found at
http/ihome.thep |u sed~torbjornfpy thiafutp 06 1.3 manz . pdf)

i l!!I ._

COLURMN
Detector
1 index
COLUMN 2 charge
1 Number of particles 3 yps
B Number of target nucleons 4 particle id
3 Number of target protons 5 parent id
4 Target Polarization 6 daughter
5 Beam Polarization & P
G4Dialo
E - 7 . i
~
8 W 10 - »
: <>

Exit



G4Dialog

GUI (G4Dialog)

gemc

Command

> feontrol/

> Junits/

> fgeometry/

> ftracking/

> fevent/

> Jfouts/

> frun/

> Jrandom/

> fparticle/

> fprocess/

> /material/

> /physics engine/

v /gun/
Jgun/List

Jgun/direction
JBun/energy
Jgun/monlentum

<>

History:

Press Enter to Execute Command:

Jgun,/particle

Command /gun/particle
Guidance :

Set particle to be generated.
(geantino is default)

(ion can be specified for shooting
lons)

Parameter : particleName
Parameter type :s

Omittable : True
Default value : geantino
Candidates :B+ B-BO BsD D+ D-

DO Ds+ Ds- Genericlon He3 J/psi
N(14400+ N(144010 N(1520)+
N(1520)0 N(1535)+ N(1535)0
N(16500+ N(1650)0 N(1675)+
WNIMATSI0 N AS0T+ NI AS00

L

Exit



Command Line Options

Various GEMC Options:

+ Control

+ General

+ Generator

4+ Luminosity

+ Mysdql

4+ Output l

|

+ Physics
+ Verbosity



Current Status for CLAS12

FTOF Panels
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SoLID for SIDIS with BaBar Magnet

i
Solenoidal detector for SIDIS
ESDU — Yoke
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Magnet/coil/yoke




Target/Beam line
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EC, large angle
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Collimator
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Cherenkoy, light gas
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Cherenkov, heavy gas
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EC, forward angle




kinematics for BaBar SIDIS

Comparing to geant3 sim
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% SoIi sim gean4

Contents [hide]

1 Strategy/task/milestone
2 Solid simulation with GEMC
2.1 program location
2.1.1 Built within gemc tree
2.1.2 SoLID builds upon GEMC, using it as a toolkit.
2.2 thought on solid gemc developing
2.3 Solid mysql database
2.4 run GEMC with Solid configuration
2.5 compile GEMC source code
2.6 define geometry/material/sensitivity
2.7 magnetic field map
2.8 hit processing
2.9 simulation output
2.10 event generator
3 Compare to geant3 result
4 talks and notes
5 Framework ldeas
6 Getting the Code which are not in GEMC svn
7 Batch Farm Project




Advantage

e Central outside location of
geometry/sensitivity/field/digitization

e Customized hit processing for various
detectors

e Unifed indvidual detector simulation and the
whole SolLID simulation



The Things Completed

Various magnet coil, yoke, detector geometry
generated.

Various field maps generated and converted
to GEMC format

“soliddb.jlab.org” database set up

PVDIS generator with output converted to
LUND format

Simple detector hit response



The Work Ongoing

Cherenkov and EC are in standalone packages due to
historical reasons, need to be implemented into GEMC.

PVDIS baffle design

GEM and tracking

SC and MRPC response
SIDIS event generator.
Better root output support

Study acceptance, kinematics and resolution for
various configuration

Rate estimation and low energy background.
Unified SoLID simulation



s it ready?

 The framework is ready.

 Need to compare to geant3, dedicate persons
to do it for SIDIS and PVDIS, may complete in a
month or two.

* Individual detectors, it’s better for developer
to estimate time.
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