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Calorimet er simulation:;
Gf lash & PHA tuning

Charles Currat - LBNL

" Tuning procedure on data & results in PHA

" The Gf lash package: principles & interfacing
} " Conclusions
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Fast simulation of the showers MC-wor kshop

top pairs @ 2 TeV

} Geant3-based of fline detailed simulation ...  } @ 1032 cm-2 -1 2m

Find/ use f ast modelling of the showers instead in calorimeters simulation:

* Gf lash: developed by H1 coll., 1990s

} EM+HAD showers, longit udinal
+lateral profiles

CPU time/100 evts (2k MIPS) [s)

CPU time increase with E
* GEANT ... linear with E
* Gf lash ..... as log(E)
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@ The Gf lash package MC-wor kshop

- Single ef fective medium ¢ fraction E _of deposited energy visible in active medium

k=e,had
dE (H=E 1K f (v
VS dp K
Kk
response to MI P response relative to MI P rel. fraction e versus had

} parameters with energy dependence of the formath*InE

" EM shower longitudinal profiles: gammadistribution f(z)=

2r R’
" Lateral profile: Ansatz  f(r)= > 02 > ... for both EM and HAD showers
(r'ARy)
}  parameter R =R (E shower, depth) }  no azimut hal dependence
0 0
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@ Correlations & sampling fluctuations  mcworkshop

" Correlation between a, b taken int o account

Mo (G)ace rand1)  yirh o[ @0 °
Q U, rand 2 0 a,

correlation: obtained
from GEANT/data
profiles (~ indep. of E)

E dep

ﬁ E o™ aZEE—_
Edpzﬁl\| spots(| )EEspot

Poissonian ->
sampling f luct uations

" Distribute E spots according to lateral profile

" Gofromdeposited Eto visible E: sampling fractions m,
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@ Gf lash: HAD showers MC-wor kshop

} Distinction between purely hadronic & pO component s

HAD shower longitudinal profiles: 3 gamma distributions H, F, L

- f E C H dXAC F )dyA G L(Z) dZ] } 3 classes of events:
'/ '/ l H/ HH /[ H++
... with relative prob.

of occurence
(deduced from GEANT)

purely hadronic p fraction produced in p fraction produced in

fraction 1% inelastic interaction  further devel. of shower

3 mean values f , &, b and 3 fluctuationss ,s , s _per class (component)

<fk,Nk,Q<,afk’aNk’aq)3} <Xi,ai)i=1,9 fk: fk<Cj)
x=UAC=z) 8aad'=cc’ } parameters with
ener gy dependence
r Andiop, numcorre/at lon f hgyf i +H*In E
ber Matrj, of theforma n
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| nterf ace with Geant MC-wor kshop

Geant: Tracking primary
+ secondary tracks using
geomet ry inf ormation

Geant : E loss/ st ep calculat ed
+ generat ed secondary part.
passed to user routine GUSTEF

YES
v

Gflash: original particle
initiating inel. int. replaced
by "pseudo-shower" particle

NO

inelastic
interaction
in calos ?

" Hardcoded in Gf lash:
* correlationin long. profiles

* relative prob. of p°fractions
... deduced f rom Geant

* Geant until ¥ inelastic inter.:
introduce & track "pseudo-shower"
particle with same 4-vec as inc. part.

* Geant tracking routines used to
provide geometry & material inf os

X, ,A Z,R)toGflash

Hits banks & digitization

Gflash: generation of
long. +lateral E profile

__/_>

Gf lash: ovol. boundary:

gen. E spots according to —\> Map spot s to read-out
lateral dist. + Sampling fluct. channels of the calos

T
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Tuning Gf lash with data MG-wor kshop

¢ Use calos test beamdata: e,p ... ranging 8 <E <250 GeV

¢ Tune Gf lash dE _(+= Eq mCEﬁ c f (HdVv
K

Results ... }
1. Adjust MI P peak

2. Set E scale: response relative to MI P
3. Adjust E dependence: f = f (aAlHogE)

} linearity, resolution
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P ug calorimeter MC-wor kshop
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Plug calorimet er: response to Ml Ps MC-wor kshop

E_(£)= Ed@:—c f(edV
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dE(F= E, mC
K
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Response relative to Ml Ps ...

pions @ 57 GeV (fixed energy)
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Adjusting t he energy dependence MC-wor kshop

Hadronic showers: f, ,N,O=f (E),N(E),OE)

Fraction of deposited E (FDEP) PiO fraction of deposited E (CPI0)

(2* interaction)
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Energy dependence: linearity MG-wor kshop

Hadron plug tuning CDF | v4.3.0+Gflash devel
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Electrons

3x3 EM Energy over momentum, 11 GeV positrons
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Energy dependence: E resolution MG-wor kshop

PIONS electrons
EM E/p resolution
[ o 005
W T o Data: E=A A Se T E
@006_ .............. E E ............................................................... 40 -y
L ) -
- 0.69 0.045:
005 e A i A 0
: 004 2 _15% 44
- - 7 : E VE
004__ ............... .......... 00355
1 EUR B N O T oo3p-
- ® Glash: E= A A B 0025
0.02__ ................................................................. E E ......... : '
N A=067 0021~
0.01f - '
Ol A - e s '
B . . | 570 00151 Y
O_IlliIllilllilllilllilllill :\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\l\\\
0 0.02 0.04 0.06 0.08 0.1 0.12 0 20 40 60 8 100 120 140 160 180
VE[GeV] Positron momentum (GeV)

Ch. Currat - LBNL -14 - 4/25/02



Out comes & conclusions MC-wor kshop

® Parameterized EM & HAD showers using Gf lash ...

= over the full "4p" CDF calorimetry
= over the range 8 <E <250 GeV

® Keeping robust ness ...

= GEANT detailed geometry & material inf os
= no runaway of the parameterization: tuning by interpolation

® Gaining efficiency ...
= ~0(100) gainin CPU time for simulation

® Next steps: extensive tuning at low E/ jets ... going on
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The Gf lash package MC-wor kshop

- Spatial distribution of deposited energy Edp for a shower

lat eral v

—

dE . (+)= Edpf(z)dzf(r)dr
dp\ "/

longit udinal <&

- Energy fraction of deposited energy E _visible in the active medium

k=e,had
} parameters with

K
dEVS(-H: Edp mCEE Ck fk (-I'—)-dV ener gy dependence
k

Kweform ath*In E

response to MI P response relative to MI P rel. fraction e versus had
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Gf lash: EM showers MC-wor kshop

XNBleBx -
" EM shower longitudinal profiles: gammadistribution  f(t)= P x= Ot] X, |
N
2r R
“Lateral profile: Ansatz  f(r)= — 02 > ...for both EM and HAD showers
(r’'AR;)
— " not e: no azimut hal dependence
- free parameter R =R (E shower, depth)
- Paramet erization of the fluctuations: log-normal R e
S
(R)(E2)= (RA(RB R,log(E)E2)) @0\-\00\"’
X
aZ(E2)=(SA(SBS,log(E)E2ER,)’ N
n=2 ... EM shower to get increasingly slower
n=1... HAD shower shower spread with depth
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