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__ GFLASH Introduction

[1 The spatial energy distribution of EM showers is given by
3 Probability Distribution Functions (PDFs) :

where

e t = the longitudinal shower distribution
e r = the radial shower distribution
e ¢ = the azimuthal shower distribution (assumed to be distributed uniformly)

[J The average longitudinal shower profile : (in units of radiation length)

1 dEt\ __ _ (B> 'Be— Pt
(5 %) = () = o)

[J The average radial energy profile : (in units of Moliere radius)

dE (t,r
f(r) = dEl(t) . -
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__ GFLASH Approach

[1 GFLASH uses a homogeneous media as Parameterization Envelope

e If a shower is below a minimum energy (user defined) or
e If a shower is above a maximum energy (user defined) or
e If a shower is not fully contained in the envelope (95%) then

< use a fully G4 simulation

[1 Particles are tracked with full G4 simulation until they reach

calorimeter volume then they are parameterized
[1 The secondary particles are parameterized by default

[] Photons as soon as they produced e®, they are parameterized if

they satisfied above condition
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___Simulation Comparison of 10 GeV Shower
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E,., [GeV]
=

T IIIIIITI T IIIII:II| T l-l—l-l-l-lJ_i_._u_)

.‘.n.

—
o

Ra

—
o

da

—x
[=—J

—
(=]
FS

b TTTTm]
w

d_
@_

—

o

[ o~

=

Longitudinal

[1 10 GeV Electron shower in PbW04

[1 Done by J. Weng using OSCAR

(Geant 3 , Geant 4, GFlash 4)
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___Simulation Comparison of 500 GeV Shower

(Geant 3 , Geant 4, GFlash 4)

Done by J. Weng using OSCAR
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__ GFLASH in CMSSW

I am using GFLASH in CMSSW 1 2 0 _pre4 (new) compare with
the full GEANT4 shower simulation in CMSSW 1.1 0 (reference)

[J 1 applied the validation suite in ECAL (Thanks to Xingtao)
[1 Seems ECAL is stable in both versions, no significant changing
[1 Also at the moment, we only have reference data of CMSSW 110

[1 In GFLASH code, we echo the information when one used GFLASH:

(photon) : "You are using the simulation engine: QGSP 2.8 + CMS
GFLASH”

(others) : "You are using the simulation engine: QGSP 3.1 4+ CMS
GFLASH”

[J 1 am comparing 30 GeV photons, 400 GeV photons, and 60 GeV pion (Pt)
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_ GFLASH Longitudinal Profile

[ Longitudinal Profile |

GFLASH longitudinal profile in ECAL
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[ Longitudinal Profile ]
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[J (left) Longitudinal profile of 30 GeV energy of photons in endcap ECAL

[0 (right) Longitudinal profile of 30 GeV energy of photons in barrel ECAL

[0 PV is the probability value estimated with x? calculation
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__ GFLASH Energy Deposited Spectrum

GFLASH energy deposited spectrum in ECAL
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[J (left) Energy deposited spectrum of 30 GeV energy of photons in
3 x 3 endcap ECAL

[J (right) Energy deposited spectrum of 30 GeV energy of photons in
3 x 3 barrel ECAL
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__ GFLASH Energy Deposited Spectrum

GFLASH energy deposited spectrum in ECAL
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[J (left) Energy deposited ratio of 30 GeV energy of photons in
3 x 3 over 5 x 5 endcap ECAL

[J (right) Energy deposited ratio of 30 GeV energy of photons in
3 x 3 over 5 x 5 barrel ECAL. Why the PV is worst in barrel ?
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__ GFLASH Energy Deposited and Ratio

GFLASH energy deposited spectrum and its ratio in ECAL
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[J (left) Energy deposited ratio of 30 GeV energy of photons in
3 x 3 over 4 x 4 barrel ECAL
[J (right) Energy deposited spectrum of 30 GeV energy of photons in
5 x 5 barrel ECAL
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_ GFLASH Longitudinal Profile

[ Longitudinal Profile |

GFLASH longitudinal profile in ECAL
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[J (left) Longitudinal profile of 400 GeV energy of photons in endcap ECAL

[J (right) Longitudinal profile of 400 GeV energy of photons in barrel ECAL
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__ GFLASH Energy Deposited Spectrum

GFLASH energy deposited spectrum in ECAL
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[J (left) Energy deposited spectrum of 400 GeV energy of photons in
3 x 3 endcap ECAL
[J (right) Energy deposited spectrum of 400 GeV energy of photons in
3 x 3 barrel ECAL
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__ GFLASH Energy Deposited Spectrum

GFLASH energy deposited spectrum in ECAL

[J (left) Energy deposited ratio of 400 GeV energy of photons in
3 x 3 over 5 x 5 endcap ECAL

[J (right) Energy deposited ratio of 400 GeV energy of photons in
3 x 3 over 5 x b barrel ECAL. The PV is fine in barrel

_E9/E25 Endcap_E9OverE25 _E9/E25 Barrel_E9OverE25
_ Entries 87 _ Entries 87
90F Mean 0.972 ; 0.9632
- = |[RMS__ 0.003662 0r = 0.005261
— 1 H — 1
80— P! o i
- Pl 60— i
[ — ! 1 — — i
o PV=1 n - PV=0.982983 |
o P = i
— [ . i
60 P S0 i
- I - :
50— o 20— z
— [ = i
40 i - |
- L 0E |
30 i - i
= P 20— oot
20— . C %
Lo C
Reference ! 1 Reference !
! 10 i
10]- - New I | — - New x
H 1
P R N E N B AP S A T A N I B R B L
82 0.5 0.6 0.7 0.8 0.9 1 11 8.4 05 0.6 0.7 0.8 0.9 11

LPC Simulation Meeting
November 27, 2006

GFLASH - Parameterized Showers at CMS (page 13)

Romulus Godang

University of Mississippi




__Summary and Plan to Do

[1 This is the first step to test and check the GFLASH in CMSSW

[0 The GFLASH is seems properly installed in CMSSW

[J Need to investigate why the PV for 30 GeV photons is worst in E9/E25 barrel
but not E9/E16 barrel, 3 x 3 barrel, and 5 x 5 barrel

[1 Plan to study the GFLASH code and its implementation in detail

[1 Plan to compare the GFLASH with the test beam data
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