GIEMIC

GEAN T4 MONTE-CARLO

UH...DO YOU MIND |F
| SIMULATE THIS FIRST?

fcte:
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GEANT4 Library

Beam in fields, materials

- Particles through matter

- Several physics environment
- (Electro)Magnetic Fields

- Geometry Navigation

Maurizio Ungaro ) Hall A & C Data Analysis Workshop, Dec. 2012
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GiEANTFER S el (Eapae L6121y

Does require some programming language experience
Blec icdlire some CEiNioicd=c
OO Programming skills much preferable
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GiEANTFER S el (Eapae L6121y

Does require some programming language experience
Blec icdlire some CEiNioicd=c
OO Programming skills much preferable

AR
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GiEANTFER S el (Eapae L6121y

G4Box(const G4String& pName, 40-20 g
20

G4double pX,
G4double pY,
G4double pZ)

\Write/Geometry in the code)
\WritelResponse Function in the(code!
implement)Magnetic Fields in the(code)
-Digitization
TR

[Rotate the Picture]
In the picture:

pX = 30, pY = 40, pZ = 60

by giving the box a name and its half-lengths along the X, Y and Z axis:

% [naif length in X][p¥[half length in Y][p2]half length in Z|

Do this for hundreds (thousands) of detector elements

Maurizio Ungaro 5 Hall A & C Data Analysis Workshop, Dec. 2012
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GiEANTFER S el (Eapae L6121y

Nellle

G4Box(const G4String& pName,
G4double pX,
G4double pY,
G4double pZ)

These steps are well defined

[Rotate the Picture]
In the picture:

pX = 30, pY = 40, pZ = 60

by giving the box a name and its half-lengths along the X, Y and Z axis:

[pX][half length in X[[px]jhalf length in Y [oz]jhalf length in Z]

Maurizio Ungaro 6 Hall A & C Data Analysis Workshop, Dec. 2012

Wednesday, December 12, 2012



Realistic Simulation

G4Box(const G4String& pName, = 40-20 B
G4double pX, ¥ 20 0
G4double pY,
G4double pZ)

Rotate the Picture
In the picture:

pX = 30, pY = 40, pZ = 60

by giving the box a name and its half-lengths along the X, Y and Z axis:

([ox|[haif length in X][p¥|[half length in Y][oz] half length in Z|

Thousands of detector elements
Geometry, digitization Forever Changing
Development, Distribution Nightmare

Copy all parameters to Reconstruction, Event Display

Maurizio Ungaro 7%
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b mat s an |

Detector, Run (time) - based

.

ﬂun 27433 \

(October 2014)

Displacements

Tilts,

/

Maurizio Ungaro

DEAL simulation environment

We want to solve these
problems:

|. Users should have to deal
ONLY with geometry, fields,
response function parameters -
NOT how they interface with
geant4 or the C++ software

2. All parameters should be in a
database in common with
reconstruction, calibration,
visualization

Hall A & C Data Analysis Workshop, Dec. 2012
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GEant4 Monte-Carlo

Database
MYSQL,
GDML,
12,50 s

The Geometry
Sensitivity
Digitization

Output Format

Materials

Magnetic Fields

Detector, Run (time) - based

P

Maurizio Ungaro

Tagged

o
er

—~—

—_——

—_—

7

/ Run 27433 \

(October 2014)

Tilts,

Displacements

hd 4

by RUN NUMBER, VARIATION

9
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GEMC Geometry Factories

# N
4 h Geometry, Materials, Parameters
GEOMETRY network Stored in MYSQL DB or TXT or GDML files
DATABASE S gemc Tagged by Variation
\ 4 MYSQL DB: Tagged by RUN Number
\ /
<gcard>

<detector name="tagger" factory="GDML" variation="maurizio_1" />
<detector name="tof" factory="TEXT" variation="maurizio_1" />

</gcard>

Offline Mode

Maurizio Ungaro 10 Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC Geometry Factories

4 h Geometry, Materials, Parameters

GEOMETRY network emc Stored in MYSQL DB or TXT or GDML files

>

DATABASE B g Tagged by Variation

\ 4 MYSQL DB: Tagged by RUN Number
\ /
<gcard>
<option name="DBHOST" value="clasdb.jlab.org"/> < can be any server, localhost

<option name="DATABASE" value='"clas12"/>

S GEolnane="bcamline" " factory="MYSOL" variation="original: S r==22s=
<detector name="drift chambers" factory="MYSQL" variation="Mac_Mesta" r=22" />

<detector name="tagger" factory="GDML" variation="maurizio_1" />
<detector name="tof" factory="TEXT" variation="maurizio_1" />

</gcard>

Maurizio Ungaro | | Hall A & C Data Analysis Workshop, Dec. 2012
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sub make_ITOF

1

for(my $n=1; $n<=$NUM_BARS; $n++)

{
# positioning
# The angle $theta is defined off the y-axis (going clockwise) so $x and $y are reversed
my $theta = ($n-1)*$theta0d;
my $theta2 = $theta + 90;
my $x = sprintf("%.3f", $R*cos(rad($theta)));
my $y = sprintf("%.3f", $R*sin(rad($theta)));
my $z = "@)"3
my %detector = init_det();
$detector{"name"} = "CTOF_Paddle_$n";
$detector{"mother"} = "CTOF" ;
$detector{"description"} = "Central TOF Scintillator $n";
$detector{"pos"} = "$x*cm $y*cm $z*cm";
$detector{"rotation"} = "90*deg $theta2*deg 0*deg";
$detector{"color"} = "obbbff";
$detector{"type"} = "Trd";
$detector{"dimensions"} = "$dx1*cm $dx2*cm $dy*cm $dy*cm $dz*cm";
$detector{"material"} = "Scintillator";
$detector{"mfield"} = "me™g
$detector{"ncopy"} = $n;
$detector{"pMany"} g
$detector{"exist"} =1;
$detector{"visible"} =1;
$detector{"style"} =1;
$detector{"sensitivity"} = "CTOF";
$detector{"hit_type"} = "CTOF" g
$detector{"identifiers"} = "paddle manual $n";
print_det(\%configuration, \%detector);

}

iy

Per| API

Maurizio Ungaro

GEMC

PEHE®

Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC DB /O

config.dat

sub make_ITOF

{

EOPCW PR T EARD oSt # Configuration file for CTOF
# positioning
# The angle $theta is defined off the y-axis (going clockwise) so $x and $y are reversed o o
T e o B # Detector name and variation
my $theta? = $theta + 90; detector_name: CTOF
my $x = sprintf("%.3f", $R*cos(rad($theta))); . . A 2 g
my $y = sprintf("%.3f", $R*sin(rad($theta))); variation: Original
my $z = W'y
my %detector = init_det(); # FGCtor'y can be MYQL o REEE

factory: MYSQL
$detector{"name"} = "CTOF_Paddle_$n";
$detector{"mother"} = “CIoFE" g g 5 3
$detector{"description"} = "Central TOF Scintillator $n"; # run r'anges and Varlatlon Wlll apply tO geometr'y’
materials and parameters

$detector{"pos"} = "$x*cm $y*cm $z*cm"; ”
$detector{"rotation"} = "90*deg $theta2*deg 0*deg"; rmin: il
$detector{"color"} = "66bbff"; bt
$detector{"type"} = "Trd"; rmax. 10000
$detector{"dimensions"} = "$dx1*cm $dx2*cm $dy*cm $dy*cm $dz*cm";
detector{"material"} = "Scintillator"; : )
id:tggtg:g.g‘;igqgﬁ} .3 o e # MYSQL server and databse if MYSQL factory is selected
gete o e = 10 dbhost: clasdb.jlab.org
$detector{"pMany"} = g
e # Comments/Description
$detector{"style"} =1 comment: This is the original implementation of the CTOF
$detector{"sensitivity"} = "CTOF";
$detector{"hit_type"} = "CofFTs
Eo o BRI TaLerR SR g paddLey manual $n7; # Verbosity controls the perl script output
print_det(\%configuration, \%detector); Vel"bOSity: l

}

¥

Sl iload the seometry onto CLADB servertsa

*#¥if you have passport and visa

Maurizio Ungaro 122 Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC DB /O

config.dat

sub make_ITOF

{

IRRGES s R0 NULBARS s34 # Configuration file for CTOF

{
# positioning
# The angle $theta is defined off the y-axis (going clockwise) so $x and $y are reversed o o
T e o B # Detector name and variation
my $theta2 = $theta + 90; detector_name: CTOF
my $x = sprintf("%.3f", $R*cos(rad($theta))); Y X 3 NI
my $y = sprintf("%.3f", $R*sin(rad($theta))); variation: Original
my $z = "0)"g
my %detector = init_det(); # FGCtor'y can be MYQL o REEE

factory: MYSQL
$detector{"name"} = "CTOF_Paddle_$n";
$detector{"mother"} = “CIoFE" g g 5 3
$detector{"description"} = "Central TOF Scintillator $n"; # run r'anges and Varlatlon Wlll apply tO geometr'y’
materials and parameters

$detector{"pos"} = "$x*cm $y*cm $z*cm"; ”
$detector{"rotation"} = "90*deg $theta2*deg 0*deg"; rmin: il
$detector{"color"} = "66bbff"; .
$detector{"type"} = "Trd"; rmax. 10000
$detector{"dimensions"} = "$dx1*cm $dx2*cm $dy*cm $dy*cm $dz*cm";
detector{"material"} = "Scintillator"; : )
id:t:f;tg:%"mig;?} .2 "ngl? AL # MYSQL server and databse if MYSQL factory is selected
gete o e = 10 dbhost: clasdb.jlab.org
$detector{"pMany"} = g
e # Comments/Description
$detector{"style"} = comment : This is the original implementation of the CTOF
$detector{"sensitivity"} = "CTOF";
$detector{"hit_type"} = "CI0F"g
ol e paddles anual' $n'; # Verbosity controls the perl script output
print_det(\%configuration, \%detector); Vel"bOSity: l

}

¥

ctof.pl: Wil load the geometry onto CLADB server

Geometry immediately available worldwide, w/o recompiling the code

Maurizio Ungaro | 4 Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC DB /O

config.dat

sub make_ITOF

{

IRRGES s R0 NULBARS s34 # Configuration file for CTOF

{
# positioning
# The angle $theta is defined off the y-axis (going clockwise) so $x and $y are reversed o o
my $theta = ($n-1)*$thetq0; # Detector name and variation
my $theta2 = $theta + 94; detector_name yputlOk
my $x = sprintf("%3%", $R*cos(rad($theta))); . . A g o
my $y = sprintf("%.3f", $R*sin(rad($theta))); variation: Maurizio_1
my $z = "0)"g
my %detector = init_det(); # FGCtor'y can be MYQL or TEXT

factory: MYSQL
$detector{"name"} = "CTOF_Paddle_$n";
$detector{"mother"} = “CIoFE" g g 5 3
$detector{"description"} = "Central TOF Scintillator $n"; # run r'anges and Varlatlon Wlll apply tO geometr'y’
materials and parameters

$detector{"pos"} = "$x*cm $y*cm $z*cm"; ”
$detector{"rotation"} = "90*deg $theta2*deg 0*deg"; rmin: 22
$detector{"color"} = "66bbff"; .
$detector{"type"} = "Trd"; rmax. 23
$detector{"dimensions"} = "$dx1*cm $dx2*cm $dy*cm $dy*cm $dz*cm";
detector{"material"} = "Scintillator"; : )
id:tggtg:g.gzig{;?} . E o e # MYSQL server and databse if MYSQL factory is selected
gete o e = 10 dbhost: clasdb.jlab.org
$detector{"pMany"} = g
e # Comments/Description
$detector{"style"} =1 comment: This is the original implementation of the CTOF
$detector{"sensitivity"} = "CTOF";
$detector{"hit_type"} = "CI0F"g
ol e paddles anual' $n'; # Verbosity controls the perl script output
print_det(\%configuration, \%detector); Vel"bOSity: l

}

¥

ctof.pl: Wil load the geometry onto CLADB server

Can choose different variation, run number

Maurizio Ungaro £S5 Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC DB Structure

One DB only.
e DO

Sub Systems:

Geometry
Melesls
ParzinEiE s

Bank
Hit

Maurizio Ungaro | 6 Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC DB Structure

Esich DC
+ name
Sub Systems: + description
+ tag
Geometry * type
Materials * rmin
Parametep * rmax
Bank +variation

Hit \

Maurizio Ungaro 574 Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC DB Structure

Bsicm DO
+name
Sub Systems: + description
+ identifier

+signal threshold
+time window

+ production threshold
+ max step

Geometry
Melesls
ParamEiER

Bank
Hit

Maurizio Ungaro | 8 Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC DB Structure

e DO

+*name
+ description

% iden'l_'iﬁer cell layer superlayer sector

Sub Systems:

Geometry + signal threshold
Materials + time window
Parameter + production threshold

Bank + max step

Hit

Maurizio Ungaro |9 Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC DB Security

| Administrator, controls | DB
Developers of a system are given a “passport” and a
visa'.

They are allowed to modify only their system.

Protect systems against mistakes
DB history Is saved

» <detector name="beamline" factory="MYSQL" variation="maurizio_1" r="22"/>

Maurizio Ungaro 20 Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC DB Security

| Administrator, controls | DB

Developers of a system are given a “passport” and a
visa'.
They are allowed to modify only their system.

Protect systems against mistakes
DB history Is saved

> <detector name="beamline" factory="MYSQL" variation="maurizio_1" r="22"/>

Only the administrator can copy official
variations in the “main” part of the DB

> <detector name="beamline" factory="MYSQL" variation="main: maurizio_1" r="22"/>

Maurizio Ungaro A Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC G

<define>
<rotation name="identity" x="0" y="0@" z="0" />
<position name="shiftbyx" x="-500"/>
<position name="posl" x="-250"/>

</define>

<solids>

<box name="WorldBox" x="wextent" y="wextent" z="wextent"/>

DML O

<cone name="cl1l" z="111.0" rmax1="22.0" rmax2="33.0" deltaphi="TWOPI" aunit="rad"/>

</solids>

<structure>
<volume name="vol0">
<materialref ref="Water"/>
<solidref ref="b100"/>
</volume>

<volume name="voll">
<materialref ref="Water"/>
<solidref ref="cl1"/>
</volume>

<physvol>
<volumeref ref="vol@"/>
<positionref ref="center"/>
<rotationref ref="identity"/>
</physvol>

<physvol>
<volumeref ref="voll"/>
<positionref ref="posl"/>
<rotationref ref="identity"/>
</physvol>

</structure>

Maurizio Ungaro
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GEMC GDML I/O

<define>
<rotation name="identity" x="0" y="0@" z="0" />
<position name="shiftbyx" x="-500"/>
<position name="posl" x="-250"/>

</define>

<solids>

<box name="WorldBox" x="wextent" y="wextent" z="wextent"/>

<cone name="cl" z="111.0" rmax1="22.0" rmax2="33.0" deltaphi="TWOPI" aunit="rad"/>
</solids>

<structure>
<volume name="vol0">
<materialref ref="Water"/>
<solidref ref="b100"/>
</volume>

<volume name="voll">
<materialref ref="Water"/>
<solidref ref="cl1"/>
</volume>

<physvol>
<volumeref ref="volo"/>

<positionref ref="center"/> EX[:GHS'ODS

<rotationref ref="identity"/>

</physvol> _lDDS <ha||‘d>

<physvol>

<volumeref ref="voll"/> '
<positionref ref="posl"/> _CDD (Slac |CS|m>

<rotationref ref="identity"/>
</physvol>

</structure>

Maurizio Ungaro s Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC Magnetic Fields

Magnetic Field Factory a

<mfield>

(ASC

Eilaz

lows multiple formats

v lEy O

<description name="hps_dip2" factory="ASCII" comment="First Frascati Magnet - Map shifted to -172.3898 "/>

<symmetry type="dipole-y" format="map" integration="RungeKutta" minStep="0.1lxmm"/>

<map>
<coordinate>
<first

<second name="transverse"

</coordinate>

name="1longitudinal" npoints="53" min="-331.66" max="328.74" units="mm"/>
min="-34" max="'34" units="mm"/>

npoints="5"

<shift x="@" y="0" z="263.8298" units="cm"/>

<field unit="T"/>

<interpolation type="none"/>

</map>
</mfield>
-331.66
-331.66
-331.66
-331.66
-331.66
-318.96
-318.96
-318.96
-318.96
-318.96

Maurizio Ungaro

-34
-17
0
17
34
-34
L7
0
17
34

(SESES SRS ESES SRS

.06162524223
. 06289467961
.06393330544
.06289467961
.06162524223
.07928198576
.08101303875
.08222471178
.08101303875
.07928198576

i
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GEMC Digitization

4 ™ RV,

. N\
Hit Process,
Digitization SVT Q ’ Qp
External . @p

Routines
\

Automatic Process

Routines Still External

Easy to:
* add new routine
* debug
* modify

OO approach ensure bugs are virtually non-existant

Maurizio Ungaro D) Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC Hit Sharing

EeRicichbor or not)
detector element

% 156/4m )
Edep can be assigned g
Ilill

.
100 45 45 100
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GEMC Hit Process Example

PH_output EC_HitProcess :: ProcessHit(MHitx aHit, gemc_opts)
{

PH_output out;
out.identity = aHit->GetId();

// get sector, stack (inner or outer), view (U, V, W), and strip.

int
int
int
int

int

sector = out.identityl[e].id;
stack = out.identity[1].id;
view = out.identityl[2].id;
strip = out.identity[3].id;
nsteps = aHit->GetPos().size();

double Etot = o;

double Etota = o;

double latt = 0;

vector<G4double> Edep = aHit—>GetEdep();

for(int s=0; s<nsteps; s++)

if(attlen>0)
{

xlocal = Lpos[s].x();

ylocal = Lpos[sl.y();

if(view==1) latt=xlocal+(pDx2/(2.*pDyl))*(ylocal+pDyl);
if(view==2) latt=BAx(pDyl-ylocal)/2./pDy1l;

if(view==3) latt=BAx(ylocal+pDyl-xlocalx2xpDyl/pDx2)/4/pDyl;
Etot = Etot + Edepl[s];

//cout<<"xlocal="<<xlocal<<" ylocal="<<ylocal<<" view="<<view<<" strip="<<strip<<" latt="<<latt<<endl;

Etota = Etota + Edep[slxexp(-latt/attlen);

+
else
{
Etot = Etot + Edepls];
; Etota = Etota + Edepl[s];

// Jerry Gilfoyle, Feb, 2010
// parameters: changed from hardwiring (see below) to gpars array — gilfoyle 8/31/12

//int ec_tdc_time_to_channel = (int) gpars["EC/ec_tdc_time_to_channel"]; // conversion from time (ns) to TDC channels.
//double ECfactor = (double) gpars["EC/ECfactor"]; // number of photons divided by the energy deposited in MeV; value taken from gsim. see EC NIM paper table 1.
//int EC_TDC_MAX = (int) gpars["EC/EC_TDC_MAX"]; // max value for EC tdc.

//int ec_charge_to_channel = (int) gpars["EC/ec_charge_to_channel"]; // conversion from charge (pC) to ADC channels; taken from IC code.
//double ec_npe_to_charge = (double) gpars["EC/ec_npe_to_charge"]; // unjustified (!!) conversion from number of photoelectrons to charge in pC.

// parameters were initially hardwired into the code with the values shown below.
// Moved into trunk/database_io/clas/geo/ec/parameters.txt — gilfoyle 8/31/12

// simulate the adc value.

if (Etota > o) {

double EC_npe = G4Poisson(EtotaxECfactor); //number of photoelectrons

// Fluctuations in PMT gain distributed using Gaussian with

// sigma SNR = sqrt(ngamma)/sqrt(del/del-1) del = dynode gain = 3 (From RCA PMT Handbook) p. 169)
// algorithm, values, and comment above taken from gsim.

double sigma = sqrt(EC_npe)/1.22;

double EC_MeV = G4RandGauss::shoot(EC_npe,sigma)xec_MeV_to_channel/ECfactor;
if (EC_MeV <= @) EC_MeV=0.0; // guard against weird, rare events.

EC_ADC = (int) EC_MeV;

}

// simulate the tdc.
EC_TDC = (int) (timexec_tdc_time_to_channel);
if (EC_TDC > EC_TDC_MAX) EC_TDC = EC_TDC_MAX;

return out;

Maurizio Ungaro P
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EDER Time

Calibration:
Cable Lengths

Att. Lengths —_—
tvs x

nphe
paddle to paddle

y

Maurizio Ungaro

Digitization Flowchart

Geometry,

Detector Type

ADC,TDC
ool

\

]

N
i

(Paadle, B ey

ot necessarily

n Calibration

photomultiplier type
(quantum efficiency)

DC hit distance to cables

d

L

——
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Maurizio Ungaro

e mC USE

CLAS12 Detector

FTOF Panels

DC:
R3
R2
R1

CLAS12 Torus

L .y
> r -

HPS Beamline

LS

GLUEX Beamline

Solid: Hall-A 12
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e mC USE

E > 0.04 MeV
All targets
Rate written on top is on LH2

Rates in Layer: 1a Edep > 0.04 Rates in Layer: 3a Edep > 0.04

= 5 ! s
i | beMH: 3.1 MH: Et:ﬁ 7.5 MHz
7
7 : — .
107 = \:l Carbon 10 -
- 1.3 MH; B iron - s WH
- E I Lead — - 7'
0.6 MH
6| 106 —
10 = 0.4 MH; -
- B MH;
B MH; C
10° =
10° = =
T e Y n e’ T p T e Y n et T
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2.3 MH;

[ LH2 |
[JLb2
|:[ Carbon
Il iron
- Lead
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e mC USE

1 sensor = 3.26 g, 46.88cm?

SL1: 3 sensor 10 sectors
SL2: 3 sensors 14 sectors
SL3; 3 sensors 18 sectors

Layer 1a

target GeV/s GeVv/(s cm2) mrad/s mrad/(scm2) rad/year rad/(year cm2)
Th2 20325 15.054 6.244 0.00462 196939 145
1d2 20332 15.060 6.247 0.00462 197013 145
C 32220 23.865 9.899 0.00733 312193 231
Fe 52182 38.650 16.032 0.01187 505612 374
Pb 66000 48.885 20.278 0.01501 639498 473
Maurizio Ungaro 31 Hall A & C Data Analysis Workshop, Dec. 2012
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GEMC 3D Output, Web Interface

Maurizio

Ungaro

WIRIMIL (U1
Can be read by free software to
clioailics S0 B2

Web Interface in the making

produces images, can run GEMC
on the JLAB farm

5

Hall A & C Data Analysis Workshop, Dec. 2012

Wednesday, December 12, 2012



Documentation

A

Doxygen
Installation
How los
Detectors

semc.jlab.org

v

https://clasweb.|lab.org/elog-gemc/
Mailing List: semc_software

Bug Report: Mantis

Doxygen

Maurizio Ungaro 33

.+ GEMC

»

Home Detectors Documentation Gallery Support Blog

GEant4 Monte-Carlo

GEMC is a C++ framework based on Geant4 Libraries to simulate the

of particles gl
The database storing of such as Y, ial
output format, sensitivity, that bers are not hardcoded in the
source.
The Database

gemc supports mysql (soon: GDML as well) as the external database.
The informations stored in the database determine:

* The Geometry.

* Sensitive Detectors definitions (including Thresholds, Time Window,
Production Cut).

* The Bank Output Format.

* The Magnetic Fields definitions.

Factory Methods
The Factory Method is used for the Hit Processes/Digitization Routines and
for the Input/Output formats: the 1t of each di r i

p is
separated from the main code and linked with the geant4 sensitive objects at
run time.

Platforms Supported
*  Windows 7 (coming soon)

* Linux (32, 64)
* MacOSX

Development

Development Timeline

Author

© Maurizio Ungaro
e-mail: ungaro@jlab.org

Mailing List, ELOT
gemc mailing list
gemc elog

Web Interface

Latest News
2/10/2012:

Parameter database is
complete.

2/03/2012:

Operations and Copies do
not need names in
alphabetical order anymore.

1/05/2012:
Hit Sharing added to GEMC

12/14/2011:
GEMC Meeting

12/14/2011:
New GEMC ELOG

News Archive

Active Databases:

clasi2

cnd devel
ctof devel
dcl2 devel
ec devel
ft devel

peal devel
rich devel
svt devel
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https://clasweb.jlab.org/elog-gemc/
https://clasweb.jlab.org/elog-gemc/

GEMC DB /O

sub make_ITOF

{
for(my $n=1; $n<-; $n++)
{

my $pnumber = cnumber($n-1, 10);

# positioning
# The angle $theta 1is ined off the y-axis (going clockwise) so $x and $y are reversed
my $theta = ($n-1)*$

my $theta2 = $theta +90;

my $x = sprintf("%.3f", os(rad($theta)));
my $y = sprintf("%.3f", inCrad($theta)));
my $z = "@)"g

my %detector = init_det();

$detector{"name"} "CTOF_Paddle_$pnumber";

$detector{"mother"} = "CIOFE" g
$detector{"description"} = "Central TOF Scintillator $n";
$detector{"pos"} = "$x*cm $y*cm $z*cm";
$detector{"rotation"} = "90*deg $theta2*deg 0*deg";
$detector{"color"} = "obbbff";

$detector{"type"}
$detector{"dimensions"}

$detector{"material"} _

$detector{"mfield"} "no";
$detector{"ncopy"} $n;

$detector{"pMany"}
$detector{"exist"}
$detector{"visible"}
$detector{"style"}
$detector{"sensitivity"} =
$detector{"hit_type"} "CTOF";
$detector{"identifiers"} = "paddle manual $n";
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print_det(\%configuration, \%detector);

Parameters in DB:
NS BARS ThetaO, R DX B2 BhaEa
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