Subject: EMC cluster energy correction
Posted by Dima Melnychuk on Wed, 15 Feb 2012 12:53:29 GMT

View Forum Message <> Reply to Message

Dear colleagues,
| have committed an updated on emc cluster energy correction.

To start from the beginning, emc cluster energy correction should correct for the energy
leakage

in dead material and via rear side of crystals. The energy leakage is dependent on energy and
polar angle.

Up to now energy correction with parametrization was available via
PndEmcCluster::GetEnergyCorrected() and it was based on the study performed in Babar
framework.

Later Ola Biegun implemented energy-angle correction from 2-dimensional histogram, but that
correction was not integrated in full pandaroot reconstruction chain.

After that | tried to merge two approaches via one class

PndEmcClusterHistCalibrator(Int_t method, Int_t version)

where first input parameter:

method=1 - correction from the interpolation on 2-dimensional histogram

method=2 - correction from parametrization.

Second parameter "version" should take into account different versions of correction based for
example on different geometries, including dead material or Geant3 vs Geant4.

At the the moment only one version is provided based on Geant3 simulation.

Till now it didn't provide reliable results.
But | made several correction in the code and calculated corrections on above 1 million events
statistics.

Data to calculate correction are produced with
/macro/emc/dedicated/EnergyPosCorrection/emc_correction_data_production. C.

Then to calculate correction from histogram in emc_correction_hist.C

energy and theta range is divided into intervals, and for each interval a histogram with
MonteCarlo energy divided by Reconstructed energy is filled

Mean value of histogram for given interval is calculated. Finally there are four histograms for
barrel emc,

forward, backward endcaps and shashlyk.

To obtain correction with parametrization in emc_correction_parametrization.C at the
beginning similar histograms are calculated but in addition for barrel low and

high energies are separated. Histograms are fitted and parameters are stored in
PndEmcClusterCalibrationPar containers.

Performance of correction is studied on 3 data sets with emc_correction_QA.C macro

1. Photons with energy from 0 to 10 GeV within whole theta range.

Four histograms are compared (no correction, correction from histogram, correction with
parametrization and old correction from PndEmcCluster::GetEnergyCorrected())

as a ratio of reconstructed energy divided by MonteCarlo energy
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VS energy:
and vs theta:
The overall performance look reasonable

2.1 GeV photon separately for target spectrometer:

and shashlyk calorimeter

Visually energy peaks are centred around 1 GeV whereas for old correction peak is slightly
shifted toward higher energy.

Important remark here is that non-corrected shashlyk energy is close to 1 GeV since sampling
factor 3 is included in digitization and here only fine correction is applied.

3. pi0 invariant mass

Here both methods give pi0 mass 135.7 MeV and 135.5 MeV close to nominal mass and it is
improvement of old correction (138 MeV).

As a conclusion there is some improvement in comparison with old parametrization and both
implemented methods give comparable results.

Cluster energy correction with PndEmcClusterHistCalibrator still should be implemented inside
PndPidCorrelator.

When it will be done | will remove PndEmcCluster::GetEnergyCorrected() function and
PndEmcClusterHistCalibrator should be used instead.

| planed to do the same study with Geant4 but Dirc crashes and | would rather not exclude it
and I'm waiting
when the problem with Dirc in Geant4 will be solved.

Dima

File Attachnents

1) e vs_e.png, downl oaded 1463 ti nes

Page 2 of 7 ---- Generated from GSl Forum


https://forum.gsi.de/index.php?t=getfile&id=6807
https://forum.gsi.de/index.php

Energy reco/Energy MC

1.3 IhEnergyRatiaEnergy
Tt Entris 15247
r Meanx 5614
115 Meany 08601
r RMS x 24T
11 RMS y 003350
1.05F 0
- 25
1k ll
- .
0.85 v
:;‘ - . - .h:“ ‘a?.-h‘lﬂ':‘ -y ‘\-‘;a.. . —15
0'95'-.: - . q‘ "-:.':;. = ) T N = N 10
» - - : . -
L - = S [ ] . -
ﬂ.BS_— - Lo 5
5 - A
ﬂB'llll'll|||||||||||_||T|'|-|"‘T|||||||||||||||||1-'\||||||| o

0 1 2 3 4 5 & T a8 o 10
Cluster Reconstructed Energy {GeV)

Enargy_reco (comacted VEnergy_MC, {parametrization)

hE=aryp HatuorEnangyd
12r Entries 15247
E Meanx  5E15
115 Meany 09913
a RMSx 2755
1B RMS y D162
C —al
1.06

1F "

ul -
pesb - - T L Ty e 7 A
S ) P T S | P

: < w "'J" - . -
0.9:— - . - | -"

E .o - 10
085-— - - . . - -

C ) P . &

r : . . . Lo
‘]B_IIII|IIII|IIII‘|IIII|IIII|III!|II‘II|IIII|IIII|IIII 0

0 1 2 3 4 5 L 7 8 9 10
Cluster Reconstructed Energy {GeV)

2) e _vs_theta.png, downl oaded 1438

ti

Energy_reco {comected)/Energy_MC, (hist)

hE=aryy A

1'2: Entries

r Mean x

115~ Mean y

r RMS x

11E RMS y
1.05:—_' ‘o ‘q iy - . +,

1e
w
F-"- - - 1 L ] r - e = - z
[ == -, = - L - .
0.85— o - PR = Ai,
: * - “.-:-- . - -
0.9 - e T |
L. - —
C 4 " T
ﬂ.BS_— N « - - - PR
Co. o= - . . . .
ﬂB'llllll||||||||i||||ﬂ||F|||'|'r|'1||r|H?|||||||||||||
0 1 2 3 4 5 5] T 8 9
Cluster Reconstructed Energy {Ge
Energy_reco (correctedEnergy_MC, (old)
it -parg s st
12 Entries
Mean x
1.15 Mean y
RMS x
hy . RIS y

1.n5§

;.- -— Y -
085 . » - 9‘-_ e T

C - 2 L N ~ v v

- — R )
08 - T N A

C * Coe L -

C . - - - -
[ - - - - -

o - _ - . E R

r - = o . -,
ﬂﬂ'lllﬂll||||||||||||'||||-|1|||-|ﬂ||||||||||||||||||||
0 1 2 3 4 5 -] T 8 9

Cluster Reconstructed Energy {Ge

nes

Page 3 of 7 ---- Cenerated from GSlI Forum


https://forum.gsi.de/index.php?t=getfile&id=6808
https://forum.gsi.de/index.php

Energy reco/Energy MC

1.3 hEnergyRatioThela
Tt Entris 15247
r Mean = 7185
115 Meany 08601
o RMS 4424
11 RMS y 003350
r —el
1.05F
r —{50
£ N
¥ —]
L
ﬂ.ES:_I-k_- T . 1& |
B ) v R4
r ce- - - 1
ool - §-+ .- ) . 20
- '{", - T . - '
085 - - ’ 10
o S o
ﬂB'l'll'r'H-ll|||||||||||||||||||||||||||| o
L 20 40 [ B0 100 120 140 160 180

Cluster Reconstructed 8 Angle (%)

Enargy_reco (comacted VEnergy_MC, {parametrization)

13 FEnongyRatinCanThesad
Tt Entris 15247
r Meanx  T3.33
1.15_— Meany 09913
r RME x 44,55
1B RMS y 004192
- |60
1.|:|5_—
. 50
. |
- ; —40
095 Al o :
o P SR C {30
L L X - -
0.9:— . - 20
- -
ﬂ.BS_— - - 10
= £ . -
r - - - .
7 T T T T T T O T O 0 I 0
L 20 40 60 BO 100 120 140 160 18O

Cluster Reconstructed 8 Angle {*)

3) e_gammma_1lgev_ts. png, downl oaded

Energy_reco {comected)/Energy_MC, (hist)

FE Ny
12 C Entries
r Mean x
115~ Mean y
C RIMS x
1A RIS y
1.05

11 b
} - - - a 4
DOSE . % - , -
osf- _ - )
o L ;
085 .- ) X
c. ;
‘]B_.IIIh‘lII|III|III|III‘|IIr|'III|III|II
0 20 40 &0 BD 100 120 140 160
Cluster Reconstructed 8 Angle
Energy_reco (correctedEnergy_MC, (old)
pE g o
1'2: Entries
r Mean x
115 Mean y
C o |RMsx
11E - [EM3y
1.05
1F
F .- S -
0.95: LR ) 3
(| S
C - )
085" L
C - L
C T - .
‘]B_I-'I‘IL'III|I T I T T T N T T O T O AN
0 20 40 &0 BD 100 120 140 160
Cluster Reconstructed 8 Angle
1444 tines

Page 4 of 7 ---- Cenerated from GSlI Forum


https://forum.gsi.de/index.php?t=getfile&id=6809
https://forum.gsi.de/index.php

Cluster energy Cluster energy (corrected), (hist)

h_energy h_aner
12000 — Entries  &2075 r Entries
- ]. Mean 0.B388 ADon— Mean
i RMS 01531 E RMS
10000 — 500 :—
I 3000
BOO0L— E
i 2500F
&000 N 2000 :_
4000 1500
i 1000 :—
20001— F
- SO0
T L1 T T T A T N B B E 1 p il i N
H.E 0.4 0.6 0.8 1 1.2 1.4 H.B oBs 09 085 1 1.05 1.1 1.15
Cluster energy (corrected), (parametrization) Cluster energy (corrected), (old)
h_amergy_corrZ h_enerng
o Entries 62075 C Erbries
- Mean 0.9389 a500[— Mean
4000 o RMSZ 0.04152 C RMS
3500 apon
3000 25001
2500F- -
E 2000 —
2000 :— o
C 1500 :—
1500 :— C
: 1000
1000 — r
so0f- 500
L P E  B BA B B  B I | paa byl h
H.B oBs 00 085 1 1.05 1.1 1.15 1.2 H.B oBs 09 085 1 1.05 1.1 1.15

4) e_gamma_lgev_shashl yk. png, downl oaded 1440 ti nes

Page 5 of 7 ---- Generated from GSI Forum


https://forum.gsi.de/index.php?t=getfile&id=6810
https://forum.gsi.de/index.php

Cluster energy (shashlyk)

h_enemgy_shashiyk
r Entries 1595
r Mean 0.9468
35 AMS  0.04446
0L
250
20
15:—
11}:—
5E
1||-|T||]l|_| vl v by v laay ||_|||I'I|||||||||||
H.B 0.85 0.9 0.95 1 1.05 1.1 1.15 1.2
Cluster energy (shashlyk) {cormectad), (parametrization)
tr_wrargy_ sk, oo
a5 Entries 1595
r Mean 0.9961
C RMS 0.04707
ol
25
20
15
10
5:_ )J![
_[l||||-||H_II-LI-!-|n|| |||||||||||||||ﬂlJ]|ﬂ||||||
H.B 0.B5 0.9 0.95 1 1.05 1.1 1.15 1.2

5) m pi 0. png, downl oaded 1444 tines

a5

25

15

10

a5

25

15

10

Cluster energy (shashlyk) {corrected), (hist)

h_ gy

Emntries
Mean
RMS

zuﬂuunrﬂﬂﬁﬂ...I....I....I.......nl...
8 =]

®Bs 0 0.95 1 1.05 141 1.15

Cluster energy (shashlyk) (corrected)

gy

Entries
Mean
RMS

mIIII|IIII|IIII|IIII|IIII|IIII|IIIIII

oBs 09 085 1 1.05 141 1.15

Page 6 of 7 ---- Generated from GSI Forum


https://forum.gsi.de/index.php?t=getfile&id=6811
https://forum.gsi.de/index.php

pi0 invariant mass

h_mpid
800 C Entries G797
F Mean 0.1165
C RMS 003014
00 ¥ | nelf 171.8 62
E pi BTG4+ 12.9
600 ol 0.128 + 0.000
E p2 0.004852 + 0.000075
500 pd 1469+ 4.6
C o -F17.24 304
400F-
300
200
100
0 F TR AN T I T T N T T N T T A B L1 il
0.06 0.08 0.1 012 0.14 016 0.18 0.2
piQ invariant mass (comrected ) (parametrization)
h_mpid_cor?
- Entries 67897
oo Mean 01215
r RMS 003171
r | ¥ ndf 169.3 /62
E'DU_— ol BEE.TL 124
C pl 01365+ 0.0001
500 pZ  0.004956 + 0.000073
- pd 1338+ 4.4
s00E- pd E03.14 30.2
300
200F-
100
0 - TR I T N T T T T T T A T A B O L1
0.06 0.08 0.1 012 0.14 018 018 0.2

800

To0

600

500

400

300

200

100

600

500

400

KHI]

200

100

pi0 invariant mass (corrected) (hist)

_ h_mpi0_cor

r Entries

C Mean

C RMS

C % | naf 17

— ) BT2.

C nl 0.1357

C pZ 0004845 1 Q.

C pd 13

o pd 650

Co vy o by v by v by v by vy gy I
008 008 0.1 012 014 016 018

pi0 invariant mass (corrected) (old)
h_mpi0_com_

Entries

Mean

RMS |

¥ ndf a1

po 586,

pl 0.138

p2 0.0057514 0.

X 135
pd -507.

006 008 0.1 ¢1z 014 016 018

Subject: Re: EMC cluster energy correction
Posted by Ronald Kunne on Wed, 15 Feb 2012 14:44:08 GMT

View Forum Message <> Reply to Message

This looks very good, especially the pi0 mass plots are very convincing.
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