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1. build database of signals for know positions

2. find best fit to reference signal to determine position

— e.g. Adaptive Grid Search
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/ Pulse Ehapf _3;11&1_*.'51@ in AGATA \

Core of the program

« Just a sequence of loops with almost no calculations
* Runs fast because all structures fit in memory

#delfine REREE 24
#define REHI 25
f#define REETA &0
#define RTIIME 70
#Fdelfinse RSEGM 25

int amplitude[REERE] [EPHI] [RZETA] [RTIME] [RSESM]: //erre phi zeta time sogment 232 MBPyts

chi2?min=1000000000;
for(icrre=4;icrre<=HERRE ;icrroct=stopld) {
for{iphi=1: [iphi <=Z+ierre) f&(iphi<=RFAI) :iphit=stepla){
for (lzeta=zetar[slice] [0] ;lzetac=zetar[=slice] [1] rizeta+=steplh) {
for (dt=-rt;dt<=rt dt+4) |
for|itime=10, chiZ=0; [itime<=HTIME-10) && (chi2<ghilmin}: itimes+=staplB){
for(kk=1; (kk<=scgments[slice] [0]] :kk++id
issgm=segments [=lice] [kk] -
aa=gamples [1time-3+4L] [Leegm-1]
bb—amplitude [ierre-1] [iphi-1] [izeta-1] [itime-1] [Leegm-1]
if (ipegm——raf)
chi2 += {long) (metricalaa-bk+5000] /fweights [mult-11)
alse
ohi? += metrica[aa-bhb+5000] ;

L

b

if {chiZ<chi?min) {
chimin = chi?;
erreh = ilerre:
phib = iphi; * R. Venturelli presentations at AGATA weeks (e.g.
zetan — izeta: Liverpool June 2006) available at at - e
bestdt = dt: win gside/agata/ i

} -ER1-desaga

}
¥ ** B Venturelli, et al | INL Anmual RE]:lnrt 2002,
} t INFN-LNL{BREF)128/2003, pp. 154156

| \EGAZ\I School, December 5-9, 2011- Liverpool, UK Fabio Crespi /




#delfine REREE 24

jdefine RPHI 25 We are not interested in full

fdefine REETA &0 2 : i A H H
g X distribution, but only in the best fit!
#define RSEGM 20 — Use ,,adaptlve threshold

int amplitude [RERRE] [REHI] [RZETA] [RTIME] [RSEGM]: //exre ph

chi2?min=1000000000;
for(icrre=4;icrre<=HERRE ;icrroct=stopld) {
for{iphi=1: (iphi <=2+iercrc) &&(iphi<=RFAI} :iphit=stepld)
for (lzeta=2etar[slioe] [0] ;lzetac=zetar [=21 = 212
for (dt=-rt;dt<=rt dt+4) |
for|itime=10, chi2-0; [itime<-ATIME-
for(kk=1;: (kk<=scgments[slice] [0])

Pulse Shape Analvsis in AGATA \.

Core of the program

« Just a sequence of loops with almost no calculations
* Runs fast because all structures fit in memory

zeta time sogment 252 MByte

gtaplB) {

issgm=segments [=lice] [kk] -
aa=gamples [1time-3+4E] [Leegm-1]
bb—amplitude [ierre-1] [iphi-1] [izeta-1] [itime-1] [Leegm-1]
if (isegm——raf}

chi2 += {long) (metricalaa-bk+5000] /fweights [mult-11)
alse

ohi? += metrica[aa-bhb+5000] ;

t

b

if {chiZ<chi?min) {
chimin = chi?;
erreh = ilerre:
phib = iphi; * R Venturelli presentations at AGATA weels {e. g
zetabk = izetar Lifetpoc-l June 2006) available at at ]:LtI:P:f.-" TR

r bestdt = dt; win. gsi.de/agata/

}
¥ ** B Venturelli, et al | INL Anmual Re].:-nrt 2002,
} ' INFN-LNL{REF)138 /72003, PP- 154156
\EG:‘-_}{ School, December 5-9, 2011- Liverpool, UK Fabio Crespi /
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2 1) g
Pulse Shape Comparison with X5, '«
threshold L Y
= ~700 comparisons of single hits L= i
= Hit segment and 4 neighbouring segments
= 400 ns per segment (10ns resolution)
g: Reference signal is rejected when its
= [ NrHLH X?value is above the minimum one
number of reference signals that can be rejected after comparing x bins

Almost 90% of the signals can be rejected
after comparing the hit segement and one
neighbouring segment!
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number of best fit candidates after comparing x bins



* method

* results

01/04/09

Published in

SVD P.D. et al. behalf AGATA, EPJA 40 (2009)
SVD :
. redLices the size of the — reduces the CPU time
signals .
, — no resolution loss
« keeping the max. . .
ml?nnﬁar]t?on F?C}) 1lenéPrt:we resol. and decomposition

* improving the conditioning
* out-of line calculations

[— sar= 24dB,E=10keV
— snr= 124 dB, E = 33 keV
sor =224 dB, E = 100 keV
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Principal Component Analysis =

Xz
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Transform dataset to have maximum information in minimum number of components.

New basis is obtained from singular value decomposition of the set of reference
signals (singular vectors).
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Singular vectors — Principal components * *--l
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complete basis for a 320ns wide window
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Fast Pulse shape comparison

Feh
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= nbirs
L Eniries 672
ZE Wean 10.56
250 EME G4
200 [ Same dataset as before.
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number of reference signals that can be rejected after comparing x bins
oo = Eniries S 1000
H— Wean 7058
&0 H— RMS 83.73
so0 [ Almost 90% of the signals can be rejected
o [E after comparing only few (2-3 per segment) components!
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Procedure

OFFLINE

1. Singular value decomposition of signal basis
— singular vectors / principal components

2.Transform signal basis

ONLINE
1. Transform measured pulse shape

2. Use Adaptive Grid Search
... but compare the transformed pulse shapes




Procedure

OFFLINE

1. Singular value decomposition of signal basis
— singular vectors / principal components

2.Transform signal basis

ONLINE
1. Transform measured pulse shape

2. Use Adaptive Grid Search
... but compare the transformed pulse shapes

very time
consuming
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Next steps

* Apply SVD on AGATA signal basis

* Implement Fast Pulse Shape Comparison for NARVAL
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transforms

— Karhunen-Loeve-Transform is optimal linear filter for linear approximation




X?from one KLT coefficient

Results
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Many basis signals can be rejected already with one coefficient.

Already two coefficients result in a good approximation of x2.
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