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“Standard” formulas

n —Nx*(1—x)
F_(x) = ped+Axx"*e , x=0
ped, x<0
t—t,—T
where x = ————
-
t — time,
A — amplitude,
t, — time stamp,
ped — pedestal,
T — filter time response,
n — order of filter
Fa = Fgll) = A
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_ ek |" t
ble) = 00+ S|+ 1|5
where
0 (t)— step function,
e — isthebaseof natural logaritmh

fox (x)=x" e M _ semi— gaussian function

hn(x) = x"e" ™ —practical case of n=k

Parameters T and is fixed and should
be defined from LED run.
Parameter n = 2.
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Fast fitting formulas (I)
(as at ALICE-INT-2008-026 by M.Yu.Bogolyubsky)

Properties of semi-gaussian function
n

max __ E _ ﬂ * —n
=1 P K| *e
fac*fm = Foem ks
a2 _ ok fulx), if n=0,
fnk(X)_ dx  n fo1(x) = k fu(x), ifn>0
ffnk *fnk ) dx =0
h n!
‘!).fnk(x) dX = kn+1
(X +x) Zc *5(x) %y (xo)
n __ n’
© T Jilnj)!
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Fast fitting formulas (II)

where

oS(t, A)
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Simulation procedure

e Used function AIEMCALRawUtils::RawSampledResponse
with next parameters: ped = 30., tau=0.236msec, t0~15 time
bin, n=2 for simulation of electronic response.

* O(noise) = 1.40 counts and independed from time bin.

 Pedestal was defined form first 5 time bins and was fixed in
“standard” fit procedure.
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Results — 1 (A=5)

[ Amp(ideal) - Amp{rec) from fit : EMCAL Standard | Entrles 10000 [ To{ideal) - TO{rec) from fit : EMCAL Standard |
400 [
ol —— $td: -0.005 + 1.347 b —L— Std: -0.036 + 0.439
300 - -
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C 400 —
100 -
= 200 —
50 -
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[ chi2indf from fit : EMCAL Standard | Entrles 10000 | Example of standard altro shape itEMCAL Entries 50
i . 22 1 ndf 41.57 /48
300 a0 amp 5.61+ 0.81
- = t 15.48 + 0.28
C 35—
250 |~ Std: 1.209 + 0.364
- AT A
200 [ =
- Fast: 0.994 + 0.755 BE Pars of FA Fit
C = ¥*INDF 1.2571
150 - 2 amp  6.13: 0.02
- 15 0 13.20+ 0.01
100 | = tau 2.35 ** fixed ™
10 N 2.00 **fixed**
0 2 ' ped 32.20 ** fixed **
a 5 H sig 1.40 **fixed **
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Results — 2 (A=20)

[ Amp(ideal) - Amp{rec) from fit : EMCAL Standard | Entrles 10000 [ To{ideal) - TO{rec) from fit : EMCAL Standard | Entrles 10000
w0 td: -0.022 + 1.280 a0 — Std: -0.001+ 0.084
300 - &00 E—
- t: -0.069 + 1.200 700 E- Ll Fast: -0.006 + 0.096
250 E— 500 z_
200 ;— 500 z_
150 f— 400 z—
100 E— 300 E_
u 200 -
50 100 -
n-ﬂ-llll-lzlIII-!1IIII{IIIIII'I|IIII2IIII 3 4 n_-l}.ﬂ- -0.2 [1] 0.2 ﬂ.l-l I Iﬂ.lﬁl I Iﬂ.lﬂl =
[ chi2indf from fit : EMCAL Standard | Entrles 10000 | Example of standard altro shape itEMCAL |
0o C Entries 50
: sl W2Indf  39.24/48
= Std: 1.193 + 0.342 - amp - 20.71%0.81
- T a0 t0 15.15+ 0.08
200 — C
= 30 fF ¥ . i HrE
150 — Fast: 1.132+ 0.683 C Pars of FA Fit
C C + ¥*INDF 2.82/5
100 [ 20 - + amp 20.72+ 0.1
- C + 4 0 12.81+ 0.00
b tau 2.35 * fixed
50
r + M 2.00 **fixed**
C 'i*_‘. ped 32.20 **fixed T
ﬂn . 3 = 4+ + 3 + 3 4 1) ng||||||||||||||||||| |'12|511|||||s‘!g|1‘|iﬂllﬂ'f‘|ﬂ'ﬂ
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Results — 3 (A=100)

[ Amp(ideal) - Amp{rec) from fit : EMCAL Standard | Entrles 10000 [ To{ideal) - TO{rec) from fit : EMCAL Standard | [Entrles 10000 |
asuE 2500 [
= f - —H- Std: 0.000 + 0.019
300 ;— _— 0.018 + 1.388 2000 -
b : Fast: -0.001+ 0.016
= - 0
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[ chi2indf from fit : EMCAL Standard | [Entries 10000 | | Example of standard altro shape itEMCAL Entries 50
12 I ndf 43497 /48
300 10 . amp 100.6 + 0.8
C C t0 15.16 + 0.02
- 120 —
#o Std: 1.201+ 0.344 -
- 100 —
200 C
C . + C Pars of FA Fit
E Fast: 1.140 + 0.558 wof P o AT
150 — 0l amp 100.63% 0.00
C - t0 12.80+ 0.00
100 :— - tau 2.35 ** fixed **
C -ﬂﬂ_— . i
C - ' ped 3%25 ved ¥
5o . 20— ' sig 1.40 ** fixed **
o PR PSR 0 1O O I T T B B T B W W A AN nIl|||||||||||'r||||||||‘|-|'|lll|||||||||||||||||||||
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Results — 4 (A=700)

[ Amp(ideal) - Amp{rec) from fit : EMCAL Standard | Entrles 10000 [ To{ideal) - TO{rec) from fit : EMCAL Standard | Entrles 10000
700 = 1800 =
oo |- td: -0.014 + 1.713 s Tll_ Std: 0.000 £ 0.003
so0 t 0.004 + 1.227 E — Fast: -0.001 0.002
400 ;_ munf— _|J
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[ chi2indf from fit : EMCAL Standard | Entrles 10000 | Example of standard altro shape itEMCAL |
F F Entries 50
300 - 700 E- ¥2 [ ndf 41.16 /48
C - e amp 700.4 + 0.8
20 Std: 1.230 £ 0.359 600 ,' 10 15132 9.00
200 500 - i
- Fast: 1.190 + 0.520 - I Pars of FA Fit
150 - 400 = I ¥*INDF 10.29712
C - | amp 700.38+ 0.00
C 200 0 12.78+ 0.00
100 — sooF ' tau 2.35 ** fixed **
C = [ N 2.00 **fixed*
50— = | ped 32.20 **fixed **
- 100 — L sig 1.40 ** fixed **
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Conclusion @

« The fast fit (FF) procedure has a liitle bit better
accuracy than the standard fitting procedure (STD)
for estimation of amplitudes

 The FF has better x2/ndf than STD for small
amplitude and almost the same value of x2/ndf for
amplitude bigger 100

« The FF and STD have small bias for estimation of
parameter tO (~0.05 time bin) for small amplitudes
(A<=10)

« The FF faster ~40 than STD

 The current FF does notwork if n!=2 and T
unknown
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