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Which talks go where?

* 20" at Calice meeting: Di1giSim

e 30" at LC Simulations Workshop
Latest developments on LCDG4

e 10' for LCWS:
LCDG4 and DigiSim (suggestions welcome!)



LLCDGA4 talk: Outline
¢ LCDG4

— Introduction
- Simple analyses

— Status and plans
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[LLCDGA4: Full detector stmulation

* A Geantd4-based detector simulator to support detector R&D
for the Linear Collider

 Alternatives: Mokka (Europe), LCS or SLIC (new, SLAC)
e LCDG4 features

— Input format: binary STDHEP

— Output format: .Icio (standard) or .sio (Gismo compatible)

- Some detector geometries are implemented via XML
geometry files (e.g. SiD, LD and variants)

% Simplistic geometry: cylinders, disks and cones only,
no cracks, limited representation of support structure
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Some LCDG4-specific features

* Development bias towards calorimeters
other subdetectors probably work fine, but no active studies have
been done by the developers

* Gismo compliant by design (transparent change for Gismo users)

e Correct MC particle hierarchy, even when V’ and hyperon
decays are forced at the event generation stage

* Energies deposited 1in absorbers are easily available for cross-
check analysis (ASCII format only)

* Non-projective calorimeter geometries also available via XML
(see HAD_Barrel in ParFiles/SDNPHJun04.xml for an example)

* Simple analysis code and documentation available from CVS and
http://nicadd.niu.edu/~lima/lcdg4/.
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Projective or non-projective

Projective or non-projective virtual calorimeter cells available

— barrel only for now (see e.g. SDNPHJun04.xml for a version with Non-
Projective Hcal), but nonproj endcaps may be available later

- Rectangular virtual cells with fixed size, controlled at run time (XML)

— ECal or HCal barrels can be made projective or NP independently

projective non-projective
— — — —
[ B | | |
I B S| S|
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Geometry description in XML

An example: Hadronic calorimeter barrel.
Dimensions are in centimeters.

<vol ume i d="HAD BARREL" rad len _cne"1.133" inter len_cm="0.1193">
<t ube>

<barrel dinmensions inner _r="144.0" outer z="286.0"
<l ayering n="34">

<slice material ="Stainless steel" width="2.0" />

<slice material ="Pol ystyrene" w dth="1.0"
</l ayering>

sensitive="yes" />
g;;;:?egnentation os _theta
_info length="1.0" '
</tube>

= "600" phi = "1200"<t;;:g
ht="1.0" offset="0." r r="246.5"/>
<cal orinmeter type="had" />

oo Proj or NP selection:
hvorumeE either one, not both.

[ >

Most of detector changes are very easy to make!
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More LCDG4 features

* Uses Geant4 version 7.0 and most hadronic physics lists available,
including the LC-oriented physics list LCPhysics.

* Correct handling of pre-assigned decays (forced in generator), even
for decays of short-lived particles or hyperons

e Useful debugging tools are available, like:

— Run-time control (RTC) of debugging printout

— RTC of random seed initialization, either one-time or same seed
for all events

- RTC of skipping events from input file

— Extra compact output file with number of hits in each subdetector,
for each event

|;’::;'_ZZI D
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SIO / LCIO output: general features

* One particle collection and several hit collections (one hit
collection per subdetector)

* Each hit points to the contributing particles (except tracker hits
from calorimeter back-scatterings, as in Gismo)

LCIO only: (x,y,z) coordinates stored for every hit

* All secondaries above an energy threshold (now set at 1 MeV),
except for shower secondaries, are saved in output with:

NIU Simulations update, January 2005 ':1\: IIIC:I‘I‘I

Particle id and generation/simulation status codes
Production momentum, production®* and ending position (*LCIO only)
Calorimeter entrance point: position and momentum (SIO only)

Pointers to parent particles

A Q




Zoom on the primary interaction
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e*e 1nto ttbar event (SDJan03)
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Simple analyses

* A comparison between Geant4.6.2 and
Geant4.7.0, based on normally incident,
50GeV muons, electrons and pions

* A comparison of LCPHYS and LHEP
physics lists, using Geant4.7.0 and the same
single particle samples above
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Shower profiles

# hits/layer in SDJan03
# hits/layer - SDJan03 - Geant4 versions 6.2 and 7.0 its/layer:in.SOJan

i # Muons
# hits [ layer ® muons - LCDG4 Geantd. 6.2 Geant4 v7.0/v6.2 ratio

4 pions - LCDG4 Geantd.6.2

1.5 + Pions
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Geant4.6.2 and Geant4.7.0 are
basically compatible within statistical
uncertainties, with some exceptions (*)
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# entries [/ bin
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Comparing Geant4 versions 6.2 and 7.0

Elive/layer in ECal - Geantd versions 6.2 and 7.0
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Hcal Elive/layer

Elive/layer in HCal - Geant4 versions 6.2 and 7.0

muons - LCDG4 Geant4.6.2
muons - LCDG4 Geant4.7.0
pions - LCDG4 Geamtd.6.2
pions - LCDG4 Geantd.7.0
elecs - LCDG4 Geant.6.2
elecs - LCDG4 Geant4.7.0
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Comparing Geant4 versions 6.2 and 7.0
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Ecal: To

Total ECal Elive - SDJan03 - Geant4 versions 6.2 and 7.0
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Shower profiles

# hits/layer - SDJan03 - Geant4 7.0
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LCPHYS /LHEP ratio
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NIU Simulations

Ecal Nhits

# ECal hits - 5DJan03 - Geantd.7.0

# entries [ bin
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Ecal: total Elive
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Ecal: Elive/layer

Elive/layer in ECal - 5DJan03 - Geant4.7.0

# entries [ bin
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Ecal: Elive/layer

Elive/layer in ECal - SDJan03 - Geant4.7.0

LCPHYS/LHEF ratio
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Ecal Elive/layer (log)

ECal Elive per Layer - SDJan03 - Geants.7.0
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Ecal Elive/layer Icphys/lhep

ECal Elive per Layer - SDJan03 - Geant$.7.0

LCPHYS / LHEF ratio + Muons
25T + Pions
2471 c Electrons

2371

22
2171
2071
1.9

1.8
1.7 1

o] R

14T

13 - [
el |t 1 Hnﬁh W__ Lt H

1.0 - i“;_;:i;-- EEE!‘!;":-;: ) Al
0.0+ E [ 5 II}} i
0.8+ 3 . EE

0.7 71 ! i i

0.6
0.51 »
0.4
0.31
0.2

i
011 I--
S i e ol e e e e 1 1 1 L ke el ]l sdsn s s bl
I I

NIU Simulations up: 0.0 . | . . . P —
-2.0 -1.5 -1.0 -0.5 0.0 05 1.0 1.5 2.0 2.5




NIU Simulations upd:

Hcal: elive/layer

Elive/layer in HCal - SDJan03 - Geantd.7.0

# entries / bin
10000 7
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¢ elecs - LCDGA LCPHYS

1.5

2.0

2I.5
Elive (Mel)

3.0

3.5

4.0 4.5 5.0

24



NIU Simulations up

Hcal elive/layer

LCPHYS/LHEF ratio
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Hcal Elive/layer

HCal Elive per layer - SDJan03 - Geant$.7.0

# entries [ bin
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Hcal elive/layer ratio

LCPHYS / LHEP ratio
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Hcal: total elive

Total HCal Elive - SDJan03 - Geant4.7.0

muons - LCDG4 LHEFP
muons - LCDG4 LCPHYS
pions - LCDG4 LHEP
pions - LCDG4 LCPHYS
elecs - LCDG4 LHEF
elecs — LCDGA LCPHYS
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Hcal Nhits

# HCal hits - 5DJan03 - Geantd.7.0

# entries / bin & muons - LCDG4 LHEP

10000 # muons - LCDG4 LCPHYS

¥ pions - LCDG4 LHEFP

+ pions - LCDG4 LCPHYS
elecs — LCDG< LHEFP
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Reco Energy

50GeV electrons - SDJan03 - Geantd versions 6.2 and

ies [ bin

# entries / bin

1707
1607
1507
1401
1307
1207
1107
M 100+

g4

= ele
ele

elecs
Entri

Meal

Rms

elecs
Entri
Meal
Rms

gauss
a:

20GeV pions - SDjan03 - Geantd v

# entries [ bin
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1707
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1307
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110
100

# entries / bin

360
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3207
300+
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440
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400+
3801
3607
3407
3201
300+

o

50GeV electrons - SDJan03 - LCPHYS vs. L

=

}

50GeV pions - 5DJan03 - LCPHYS vs. LCHEP

CHEFP

% elecs - LCDG4 LHEFP
+ elecs - LCDG4 LCPH

elecs - LCDG4 LHEP

Entries ;: 200
Mean : 50.24
Rms : 1.398
elecs - LCDG4 LCPHYS
Entries ; 200
Mean : 3011
Rms : 1.408

gauss minuit fit
a: 559.00+£15.
mean: 50.136x0.03
sigma: 1.9225+0.032
X2 2.293

 pions - LCDG4 LHEP
O] pions - LCDG4 LCPHYS

pions - LCDG4 LHEP

Entries : 1999
Mean : 48.377
Rms : 10.349
OurtOfRange : 1
pions - LCDG4 LCPHYS
Entries ; 1999
Mean : 53.391
Rms : 9.3257
OurtOfRange : 1

gauss minuit fit
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MC Samples tor general use

 Samples currently available at NIU through sftp:
scpuser@k?2.nicadd.niu.edu (Icd_2004): /pub/lima/lcdg4/v03-19

- 2K each of e* p*, m* y,n at 6 =90° and flat in ¢
energies = 2, 3, 5, 10, 15, 20, 30, 50 GeV
- 5K 10 GeV K.’ into mro7r°

— 10K 10 GeV K.’ into mr*7mr"
o Both SDJan03 and
- 5K 10 GeV 27, inclusive decays

- 5K 1..10GeV A°, inclusive decays SDNPHOct04 geometries,

10K Z into (hadrons) at 91 GeV plus some variants

- 5K ttbar inclusive at 350 GeV

- 10K WW into (hadrons)(any) at 500 GeV

- 10K 171" at 500 GeV

- 4K ZH into (any)(bbbar) at 500 GeV and M;=120, 160 GeV (2K events each)

* Other samples can be requested to lima at fnal.gov. Please

read http://nicadd.niu.edu/~jeremy/lcd/simreq/ for guidelines.
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Other interesting samples available

* Some interesting samples have been produced with
alternative geometries, and are also available through sftp:

e SDJan03-ANL in v03-06:
Replacing the 2.cm steel absorbers (34 layers) with 0.7cm

tungsten absorbers (60 layers)

- 2K each of u*, mm* at 0 = 90° and flat in ¢
energies = 2, 3, 5, 10, 15, 20, 30, 50 GeV

— 10K Z into (hadrons) at 91 GeV

e SDNPHOCct04-BXX-EcalRminYYY 1in v03-16:
Non-projective HCal barrels With Ecal inner radius varying

3.0 to 5.0 GeV, Wh1le keeplng BR2 = constant

- 2K p* at 0 =90° and flat in @, energies = 2, 3, 5, 10, 15, 20, 30, 50 GeV
- 2K e+e- into ZH into (qgbar)(bbbar), at 500 or 1000 GeV

NIU Simulations update, January 2005
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How to access the MC samples

Several single-particle and physics data samples available from NIU data
server using secure ftp:

% sftp scpuser @2. ni cadd. ni u. edu
password: |cd 2004

sftp> cd pub/liml/l cdg4/

Sftp> Is

Sftp> cd <sone-version>

sftp> Is

sftp> nget nuons-10gev*.slcio
sftp> quit

%

See http://nicadd.niu.edu/~jeremy/admin/scp/index.html for more
detailed access instructions, including instructions for windows winscp
utility.

.'/r: D
Cmcadd
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Some things to do

* Fixes to LCIO SimStatusCode (pending on
LCIO to make more flags available)

* Non-projective fixed-size calorimeter cells for
endcaps

* Simplify MCParticle handling (more portable)

NIU Simulations update, January 2005
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LCDG4 status summary

* Only cylinders, disks and cones supported by current LCDG4
version (like in Gismo).
More realistic geometries to be implemented in another
package (SLIC). Work 1s already under way.

* Visualization framework within JAS for .s10 or .slcio files
* Source code available from SLAC or NIU CVS repositories

* Several MC physics samples have been generated for
algorithm development and studies (both SIO or LCIO
formats are available)

* For more information please check the LCDG4 documentation
web page: http://nicadd.niu.edu/~lima/lcdg4/, or under
subdirectory doc of CVS module

.'"::;:::I D
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Talk Outline

e LCDG4

- Status
- Simple studies

— Plans

NIU Simulations update, January 2005
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Summary

* Geant4-based full detector simulation tools are in place
e LCDG4 replaces Gismo for output in SIO format (ALCPG)

e LCDG4 and LCS (XML-based), as well as Mokka (MySQL-
based) can be used for standard LCIO format

* Many geometry options can be easily checked with LCDG4

e Data samples available for general use at NIU server
Anonymous access via ssh / scp:

scpuser@k?2.nicadd.niu.edu (pwd=Icd_2004): /pub/lima/lcdg4/v03-06

See http://nicadd.niu.edu/~jeremy/admin/scp/ for detailed access instructions.

.'"::;:::I D
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DigiSim
A digitization simulation package for the
ILC

Guilherme Lima
for the ILC group at NIU

- NORTHERN ILLINOIS
M UNIVERSITY

a——
Cmcadd

LC-Cal Meeting
December 20, 2004

f.‘f.: D
NIU Simulations update, January 2005 'u%l.lcal‘l‘l

38



Talk Outline

* DigiSim: Purpose and requirements
* Package description

e Usage and configuration

* Developing new functionality

* Non-physics results

 Current status and summary

|;’::;'_ZZI D
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DigiSim
* Goal: a program to simulate the digitization
process for the ILC detector simulation

* DigiSim role is to convert the simulated data (energy
depositions and hit timings) into the same format AND as
close as possible to real data from readout channels.

e Same reco / analysis software can be used for MC and real
data.

* As close as possible means that all known effects from
digitization process should be taken into account, if
possible cell ganging, inefficiencies, noise, crosstalks, hot
and dead channels, non- unlformltles etc.

|||ulcld
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Requirements and choices

* Basic requirements:

— Object oriented design to simplify maintenance and
implementation of new functionality

— Should be used within the CALICE test beam
project, as a testbed for the reconstruction
framework

— All test beam code based on C++ and LCIO

* Gaede's Marlin (v0.6) chosen as the C++
framework

.'/r: D
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LLCIO event model

LCEvent .
‘ T LCCollection

%\

V V*
SimCalorimeterHit RawCalorimeterHit
_cellID : int _channellD : int
_energy : float « . —amplitude :int
_mcpvec : MCPartContVec — = _timeStamp : int

1
LCRelation
*
V
M CParticleCont

Particle : MCParticle*
Energy : float

Time : float

PDG : int

NIU Simulations update, January 2005
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| CalorimeterHit

1
.~ _cellID : int

- _energy : float
| _time : float
_type : int
" _rawHit : LCObject*

* DigiSim: SimCalorimeterHits --> RawCalorimeterHits
* Reco: RawCalorimeterHits --> CalorimeterHits
e [ CRelations associating SimHits to RawHits have been

implemented recently.
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DigiSim class diagrams

_— 7 - Marlin
| MARLIN ] “framework
A I Processor
S —— *
/| CalHitM apProcessor DigiSimProcessor Transient class
/ 1 \ P = | \ used by modifiers
\ |- = :
\ . TempCalHit
CalHitMapMgr ~ CalHitModifier = 7 |
\ Gain +
|  threshold
Utility for opt.imal FunctionM odifier GainDiscrimination
data access (singleton)
A —
Function-based SmearedLmﬁ CalDigiCrossTalk |
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DigiSim event loop

SimHitsLCCollection

DigiSimProcessor

\/

Modifiers

SimCalo.Hits —»

TempCalHits

RawHitsLCCollection

v

B g

TempCalHits

—»RawCalo.Hits

e TempCalHits are both input and output to each modifier

Calorimeter hits are shown here, but the same structure could also be used for tracker hits

* All processing is controlled by a DigiSimProcessor (one per subdetector)

* Modifiers are configured at run time, via the Marlin steering file

* New modifiers can be easily created for new functionality (more info later)

NIU Simulations update, January 2005
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Steering file example

HHEHHAHHAHRBHBHH B HBHHBHHBHBHH BB BB BHBRHH BB

# Example steering file for DigiSim
HAEHHAHHAHRBHBHH BB B HHBHHBH B R AR H BB BHHBHH BB

. begin Gobal -----------“--“-“““““ &
# specify one or nmore input files (in one or nore |ines)
LClI Ol nput Files inputfile

# the active processors that are called in the given order
ActiveProcessors Cal Hi t MapProcessor

Acti veProcessors EMDI gi Si mProcessor

Acti veProcessors HADDi gi Si mProcessor

Acti veProcessors TCDi gi Si mProcessor

ActiveProcessors OutputProcessor

# limt the number of processed records (run+evt):
MaxRecor dNunber 500
.end Gobal ------c--ccmie it e e

.'"::;:::I D
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Configuring processors and modifiers

HUHBHAHBHBHBHH B HBHBHBHBH AR B H B HBHBHBHBHBHBHH B HBHBHBHBHBH B R

# A Digi Simprocessor. It instantiates one or nmore calorimeter hit
# "modifiers", which together represent the full digitization
process

. begin EMDI gi Si mProcessor

Processor Type Di gi Si mProcessor (As many as needed)
| nput Col Il ection EMcal Coll ection

Out put Col | ecti on EMrawCol | ecti on

Modi fi er Names EMFi xedGai n EMThreshOnly EMDI gi | dent

# Paranmeters: type gai nNom gai nSig thresh thrSig
EMFi xedGai n Gai nDi scri m nation 1000000 0 0 0
EMThreshOnly Gai nDi scri m nation 1 0 30 0
EMGai nThr esh Gai nDi scri m nation 1000000 50000 30 1.5
# A function-based nodifier El i nNom ElinSig TlinNom TlinSig
EMDI gi | dent Smear edLi near 1 0 1 0
=Y 1o P .
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Existing modifiers

E
gi% output

threshold

GainDiscrimination 1s a smeared
lin.transf. + threshold on energy

Smearedlinear 1s a func-based
smeared linear transformation

.Smeared on energy and/or timing
linear
transformation
| | | | ! | | 1 | E
| | I I I | | I I | lnpllt

.'/r: D
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Creating new modifiers

CalHitModifier

setDebug(int) : void
newlnstance() : CalHitModifier* =0
init(floats) rvoid =0

FunctionModifier

_par . floats

~ 1

init(floats) : void
processHits(TempCalHits) : void
print() : void
transformEnergy(hit) : double = 0
transformTime(hit) :double=20

processHits(TempCalHits) : void=0
print() :void = 0

GaimDiscrimination
_par . floats
newlinstance() : CalHitModifier*
init(floats) : void
processHits(TempCalHits) : void
print() : void

energyToADC(double) - double
isBelowThreshold(double) : bool

L

SmearedLinear

newlnstance() :
SmearedLinear*

transformEnergy(hit) : double
v—\nr'FnrmTlmn (i) A~ Whla

transtormt+memntt aotuopie

Start by copying either

NIU Simulations update, January 2005
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Digisim for EMCal (not real)

50GeV pions - DigiSim for EMCal

# entries / bin = EMcalCollection - hCelledep
36,000 T [0 RawHistos - EM: Log ADC counts
34,000 T
¥ EMcalCollection - hCelledep
32,0001 Entries : 468918
Mean : 24601
30,0001 Rms : 0.54601
OutOfRange : FiL7
28,000
i RawHistos - EM: Log ADC counts
26,0001 Entries : 452642
Mean : 25119
24,0001 Rms : 0.47143
22,000
20,0001 [
18,0001 i
16,000
14,0001
12,0001
10,000
8,000
6,000 1
4,000 T
2,000
u I S S == e | ! } } : -|:|:|:|-|:=

T T
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Log({ Energy (keV) )
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DigiSim for Hcal (O-th order)

50GeV pions - DigiSim for HADCal

# entries [/ hin ® HADcalCollection - hCelledep
58,000 -‘ RawHistos - HAD: Log ADC counts
56,000
54,000
52,000
50,000
48,000
46,000
44,000
42,000
40,000
38,000
36,000
34,000
32,000
30,000
28,0007
26,000
24,000
22,000
20,0004
18,000
16,000
14,000
12,000
10,000
8,000+
6,000
4,000
2,000~
u—c
-1.0 -0.5

»
—
e

b,
.

T T T
1.5 2.0 2.5 3.0 3.5 4.0 4.5 3.0
Loa( Energy (keV) )
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10 GeV 1T

“on EM: gain + threshold

Comparing EM ADC counts - 10 GeV pions

# entries / bin % Fixed gain - No threshold
30,000 + Gauss gain - No threshold
29,000 & .f_) Gauss gain - Fixed threshold
28,000 = \ 1 Gauss gain - Gauss threshold
o] ~140keV = 140 counts peram=rveumwm
25,000 Mean : ) 257.36
2500077 i (R)IlzltsO:fRange i 21%“49?3
23,000 . .
“gain” = 1000000 e
21,000 Mean : 257.31
Al T Rms : 204.77
o] threshold = 125 DIt
oo e
16000~ » (R)r:tsdeange : iﬁ%gg
S AARAA . . Gauss_ gain - Gauss threshold
140007 Fixed gain, no threshold (FGNT e 1
13,000
Rms : 209.83
o S Gaussian gain, no threshold (GGN Tyruomee:——zss2
10,000 . . .
. Gaussian gain, fixed threshold (GGFT)
8,000
| i = Gaussian gain, gaussian threshold (GGGT)
6,000 'ﬂ"'-sc—.
5,000 g PO
4,000
B’DUD“‘—L‘-L._‘_‘J::
2,000+ L )
1,000+ P = 5""%.5.%_&%4_ : i
S — ' ' ' ' ' : : : |

| ]
T T
100 150 200

=]
5]
=]
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10 GeV 1 on EM: gain + threshold

RawHistos - EM: Log ADC counts

# entries [ bin @ Fixed gain - No threshold
37,000 B Gauss gain - No threshold
36,0007 ] F GNT 4 Gauss gain - Fixed threshold
35,0007 ¢ Gauss gain - Gauss threshold
- GGNT
33,000 [Ee Fixed gain - No threshold
32,0007 Entries : 202016
31,000 G GFT Mean : 2.3703
30,000 Rms : 0.45241
29,000 OutOfRange : 213
28,000 G G G T Gauss gain - No threshold
27,000+ SaAIne plOt as before lidhots 202020
26,000 9 3 Mean : 2.3696
25,000 o Rms : 0.45318
24,000+ n O \VARVY lth 10 -X OutOfRange : 209
23,0007 g Gauss gain - Fixed threshold
22,000 Entries : 155463
-+ Mean : 25142

;;:ggg__ = Rms : 0.37123
19,0007 Gauss gain - Gauss threshold
18,000 Entries : 155200
17,000 Mean : 25093
16,000 . Rms : 0.37726
15,0001 -
14,000 ‘
13,000 —E—
12,000+ Ll |
11,000 =
10,000 |__m__

9,000 |

8,000 =

7,000 L@w

6,000 [

5,000 :_Q‘L

4,000 22—

3,000 I—x—-l

2,000 -

1,000+ I S

0 . B B e . s B - [ I I } } } } | | e’_a‘—ﬂ—l

: T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0
Log({ ADC counts)
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10 GeV

# entries / bin

10°

10

10

10

10

10

" on EM: time stamps

Comparing EM time stamps - 10 GeV pions - SDJan03

No time smearing
in this example

@ Fixed gain - No threshold
B Gauss gain - No threshold
a Gauss gain - Fixed threshold

*

Gauss gain - Gauss threshold

Fixed gain - Mo threshold

Entries : 198141
Mean : 4.4997
Rms: 3.0819
OutOfRange : 4088
Gauss gain - No threshold
Entries : 198141
Mean : 4.4997
Rms: 3.0819
QurtOfRange : 4088
Gauss gain - Fixed threshold
Entries : 152678
Mean : 4.4515
Rms: 2.8740
OurOfRange : 2785
Gauss gain - Gauss threshold
Entries : 152448
Mean : 4.4466

Rms: 2.8554

lunnmnnl |
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10 GeV 11° on HAD: gain + thresholc

Comparing HAD ADC counts - 10 GeV pions - sdjan03

# entries [/ bin

Fixed gain - No threshold

\g

105 Gauss gain - No threshold
A Gauss gain - Fixed threshold
# Gauss gain - Gauss threshold
~1.7"MeV = 1700 ADC counts
Fixed gain - No threshold
Entries : 419495
105; Mean : 816.21
: GGFT |&es:
71 OurtOfRange : 30776
1 ( i ( i ( i T Gauss gain - No threshold
Entries ; 419487
1] Mean : 815.29
4 Rms : 1165.3
10— OutOfRange : 30784
(Gauss gain - Fixed threshold
T Entries : 86483
] Mean : 2816.4
iy Rms : 872.47
OfRange : 30784
3.0 %Fm
107 — Gauss gain - Gau 1d
5 Entries : 85643
] Mean : 2780.4
1 3 Rms : 924,31
10°=
“gain” = 1000000
101 F
10% +—— I I = - : : : : : : : |
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000
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10 GeV 11° on HAD: gain + threshold

# entries / bin

Comparing HAD energies - 10 GeV pions - SDJan03

# Fixed gain - No threshold

30,000 + Gauss gain - No threshold
29,000+ F GNT > Gauss gain - Fixed threshold
28,000+ [ Gauss gain - Gauss threshold
2r0001 GGNT perer
Fixed gain - No threshold

26,000 Entries : 445370
25,000 ( ; ( ; FT Mean : 2.3577

Rms: 1.0073
2::000 OutOfRange : 4901
23,000 =

G G G T Gauss gain - No threshold

22,000 Entries : 442395
21,000+ Mean : 23730

Rms: 0.99210
20,000 OutOfRange : 7876
19,0007 -;@. Gauss gain - Fixed threshold
18,000 Entries : 117263
17,000 Mean : 3.5707

ol Rms: 0.28421

16,000 | OutOfRange : 4
15,000 ]

) Gauss gain - Gauss threshold
14,000 Entries : 116448
13,000 Mean : 3.5646

Rms: 0.29429
12,000 Lm- OutOfRange : 3
11,000
10,000
9,000
8,000
==
7,000+
6,000 =
5,000 ‘
4,000 ﬁ'ﬁ"
3,000 — L
2,000 ‘ ‘*‘l
-
1,000 e L
p4=l= = = I I T . : P — e LB : o BTy — i = BT "‘-i = I : i_\\‘g S S JI
0.0 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
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10 GeV * on HAD: time stamps

# entries / bin

10

6

10

10

lunﬁﬂﬂnl | |

Comparing HAD time stamps - 10 GeV pions

Fixed gain - No threshold
Gauss gain - No threshold
© Gauss gain - Fixed threshold

O Gauss gain - Gauss threshold

Fixed gain - No threshold

Entries : 426171
Mean : 6.7637
Rms : 4.5271
OutOfRange : 24100
Gauss gain - No threshold
Entries : 426171
Mean : 6.7637
Rms : 4.5271
QutOfRange : 24100
Gauss gain - Fixed threshold
Entries : 115430
Mean : 6.3936
Rms : 3.4894
QutOfRange : 1837
Gauss gain - Gauss threshold
Entries : 114600
Mean : 6.4262
Rms : 3.5827

| OutOfRange: -~ 1837 |

NIU Simulations update, January 2005
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Status

A first version of DigiSim (proof of concept) is implemented

— Two real modifiers implemented:
GainDiscrimination and function-based Smearedl.inear

— LCRelation: to be used (soon?), example code at hand (thanks to
F.Gaede)

Output LCIO files contain EM and HAD RawCalorimeterHit
collections, while keeping simulation collections untouched.

Analysis code for plotting raw hits, plots confirm expected behavior.

Creation of new (simple) modifiers is quite easy, by just copying one
of the existing modifier classes and implementing the desired
transformation.

Some complicated ones: crosstalk and cell ganging require
neighborhood information, from geometry-aware classes. NonProj

NIU Slmulgtg)gseuped)&tles}asnlgr%g(2)105and C++) but pi‘ﬁégiaﬁp 'Ometry Only avallable 1n

java.
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Summar

* A first version of a digitization simulaX)n program, DigiSim,
has been developed at NIU, aiming at full digitization of ILC
detector simulations

* DigiSim is object-oriented, powerful, extensible, yet very simple
implementation using C++

* Digitization of tracking detectors can probably be implemented
as easily as the calorimeter hits

e CALICE test beam can use Di1giSim as a testbed, for evaluation
and improvement suggestions. Please use 1t for your digitization
studies.

* Send any questions or comments to me: lima at nicadd.niu.edu

e Documentation available at

http://nicadd.niu.edu/digisim/Dig1

NIU S1mu1at upd January 2005 Y &
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Thank you!
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