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MC Samples

MC events used:

1. PDCO06 events

/alice/cern.ch/user/a/aliprod/prod2006_2/output_pp
runs 100-206

2. TRD events
Aliroot v4-04-Rev-08
see next page
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TRD MC Sample

e AliRoot v4-04-Rev-08

o AliGenBox as generator: flat particle distribution in 6 and ¢
e 11 fixed momentum values: 0.6,0.8,1,1.5,2,3,4,5, 6,8, 10 GeV

o In every event 100 each: =, u=*, =, K=, p*
500 particles per event

e For each mom point, 50 samples of 20 events each:
— 100,000 electrons, muons, pions, kaons and protons of given momentum

e Settings: Rapidity range: -1 < n < 1, only the barrel detectors

All events generated, traced through the detector and reconstructed
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Kink Candidates Qé

Candidate “kink” tracks have fKinklndexes[0]!=0

| fKinkIndexes[0] | Kk
* L Entries 1357596
£10° Mean  0.0005164
E E PDCO6 run 102 RMS 0.6111
e significant fraction of all ESD tracks: 10°E
PDCO6 events: ~ 5% 104; Mothers Daughters
TRD events: up to 40% !!! g
o multiple matching of individual MC ' F
tracks to reconstructed tracks: 10°
up to 4-6 times!! w0k
i o b

fKinkIindexes[0]
e Which indices should we check?

o How to handle the kinks CORRECTLY?
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ESD Track

| ITS chi2 | q3 TPC chi2/TPCncls] q4 | TRD chi2/TRDncls | q5
Entries 410287 10° Entries 1305346 [ Entries 135438
10° Mean 15.33 Mean 1.507 10* Mean 2.789
RMS 11.44 10° RMS 0.5743 RMS 3.661
10° Overflow 589 Overflow 1703 o'k Overflow 1900
10° 3
2
* 10? 102?
10
10 10E
PDCO06 [ 1Ts refit | TPCrefit TRD refit
run 1 02 OIIIZIOIII4I0III(SIOIII8I()II.:I.OI()”EI.ZIOII;I.A:()I O”IZIII4”I6I”8I”10I”12”I14I 1()“IISIIHZII.IO“IiISI“I2IOI“IZ!:';I“E]I()”IZISISI”AIO“I;IISH%O
[ITSncls {ITSrefit} | | TPC chi2/TPCncls | g40 [chi2 at primary vix|  cochi2
i = - E Entries 393381 F Entries 1357596
[ e em210287 L Mean 1.686 10° Mean 7.894
L a4l
- niries 10°E RMS 0.3631 RMS 1435
200 Mean 5.432 F Overflow 232 i
[ RMS 0.8411 1k | Overflow 7.089e+05
150 Overflow 0 E 0k
) TPC refit i
_ 10 _ no req
100 ITS refit
[ _I— 10 103:_
50_— [
i .
0 s P ....I....I...._ T ETTT1 FYTR1 FRTT] PETTE FETTE PRI FET 1 FETR1 FETT
1 2 3 4 5 6 0 2 4 6 8 10 12 14 0 10 20 30 40 50 60 70 80 90 100

ITSncls

e ITS: what is the correct normalization?
e No global chi2 other than from the constrained fit to the primary vitx?
e What global cut should one use?
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Track Chi2

PDCO06 run 102:
ESD tracks with no kink, ITS+TPC+TRD refit

q3 [ TPC chi2/TPCncls | g4
Entries 410287 105% Entries 1305346
10t Mean 15.33 E Mean 1.507
SMS1 - 11.44 B RMS 0.5743
ver q Ov ql
10° Entries 80887 Entries 80887
ZIheAaSn iggg Mean 1.667
‘ RMS 0.4015
102 Underflow 0 Underflow 0
Overflow 77 Overflow 156
10
: 1l
0 — 20 — I40 — 60 — 80 I IlOO 120 140
[_TRD chi2/TRDncls | g5 cochi?2
F Entries 135438 F Entries 1357596
10° Mean 2.789 10° Mean 7.894
SMS = 3.661 RMS 14.35
o e — Entries 80887 0 cehiz
E Entries 80887
E Mean 2.879 .
F RMS 3.504 10 Mean 2509
: H RMS 7.205
1 Underflow 0 c Underflow 0
F Overflow 1166 I Overflow 6239
10 E 103 E_
) s e s e s S0 T R S - B T R VR R T
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Track Chi2

TRD events

2 GeV: no kink, ITS+TPC+TRD refit, close to primary vertex

| ITS chi2/ncls |

go
Entries 51071
Mean 2.007
RMS 1.433

|TPC chi2/nc|s|

gl

10

10°

10

Mean
RMS

Entries

51071
1.474
0.2774

| TRD chi2/ncls | g2 | vtx constrained chi2 |
10 = Entries 51071
: Mean  4.264 10*
RMS 6.766 i
10°f 10°
- 2_
1025_ 10 EE
N 10
105— u
8 1
NS N PR RS NS R N R S
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2 GeV: no kink, ITS+TPC+TRD refit, close to primary vertex

Preco— Pmc

Pmc

p electrons pe pmu
Entries 60516
. 4l
10* 5 Entries 51064 10k Mean -0.000882
- Mean  -0.06949 - RMS 0.00742
103 _F RMS 0.1368 103 = X2 / ndf 4056 / 197
F 2 Constant 7137
C - Mean -0.0008119
10° 1’ Muons Sigma 0.006754
10 10
- Electrons - ’ﬂ‘
"B, AT I | ! L Ll
0.8 0.6 -0.4 0.2 -0 0.2 02 0.5 -0l -005 005 0.1 015 02
ppi p kaons pk
10¢ Entries 52112 10'E Entries 44322
F Mean -0.0007024 - Mean -0.0003951
ol RMS 0.007368 e RMS 0.00689
'=‘ X2/ ndf  4101/197 x2/ndf  1819/197
[ Constant 6081 N Constant 5401
1w Pions Mean -0.0006573 10'g Kaons Mean -0.0004024
10 10 ?
! g L ” o ! L0l
02 015 01 005 -0 005 0I 015 02 02 015 0.1  -0.05 005 0.1 015 0.2
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2 GeV MUONS: no kink, (ITS+)TPC+TRD refit

AliExternalTrackParam: momentum at different positions

pmu_in p muons pmu_out

1O4|:_ Entries 61182 104|E_ Entries 61182
E Mean -0.003395 E TPC Mean -0.01571
- RMS 0.00853 i RMS 0.01812

1’ TPC X2/ndf  2020/99 - outer wall \
. Constant 7289 F X*/ndf 1.269e+04/113
E inner wall Mean -0.003218 C Constant 5975

107 Sigma 0.006476 100 Mean -0.008804
3 F Sigma 0.006475

IIII|T|

Preco— Pmc 10
Pmc M"
1E___[|L[||]|l”ﬂﬂ. T T
-0.1 -0.05 -0

10

-0.2 -0.15 0.1 0.15 0.2 -0.2 -0.15 -0.1 -0.05 -0 0.05 0.1 0.15 0.2
pmu_con p muons pmu_con2
C Entries 61182 L— Entries 66664
10°E Mean -0.0007193 10°E _ Mean 0.0001361
E RMS 0.008864 E constrained RMS 0.01448
I : X?/ndf  1658/122 [ at vertex X?/ndf  2427/162
10’e constrained Constant 8944 10 _ Constant 8307
E at vertex Mean -0.000665 £ no ITSrefit req Mean -0.0006562
C ] - Sigma 0.005767
17 E Sigma 0.005722 w0k
10'5_ lO'E_
bt | O T L
-0.2 -0.15 -0.1 -0.05 -0 0.05 0.1 0.15 0.2 -0.2 -0.15 -0.1 -0.05 -0 0.05 0.1 0.15 0.2
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TRD information in ES

TRD ESD structure: AliIESDtrack.h

kKNplane = 6 kNslice = 3
// TRACKING information
Int_t fTRDncls; // number of clusters assigned in the TRD
Int_t fTRDNclsO; // number of clusters assigned in the TRD before
first material cross «— getter missing!!
Float_t fTRDchi2; // chi2 in the TRD
Float_t fTRDBudget; // TRD material budget
Float_t fTRDQuality; // TRD quality factor for TOF
Int_t fTRDLabel; // MC label according to TRD

// PID information

Float_t fTRDsignal; // truncated mean of signals in 6 chambers
(180 time slices)

Float_t fTRDsignals[kNPlane][kNSlice];  // TRD signal per plane, in 3 time slices each

Int_t fTRDTimBin[kNPIlane]; // Time bin of Max cluster per plane

Float_t fTRDr[AIiPID::kSPECIES]; // PID probabilities (e,u,n,K, p)
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TRD tracking: ncls/trac

TRD sample — 2 GeV: all ESD tracks

N. TRD clusters

(7]
Q H
=, A5
ElO
L
10*
10°
102
tcl
10 Entries 680538
Mean 79
1 RMS 53.97
1 1 1 | | | | 1 1 | 1 1 1 | 1 1
0 20 40 60 80 100 120
N. TRD clusters
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Track “Acceptance”

TRD sample (-1 <n < 1), 2 GeV

Criterion all er u* nt K+ pt

no kink, vtx 706 | .730 | .743 | .708 | .665 | .687

only up to ITS+TPC refit 146 | 183 | .105 | .141 143 | .159

TRDout 566 | .606 | .643 | .569 | .482 | .532

TRDrefit 530 | .521 630 | .544 | 459 | .500
| Acc.tracks wrt MC |

y=0 any ESD, no kink, close to vertex
y=1 up to ITS+TPC refit, then stop
y=2 up to layer 0

y=3 up to layer 1

y=4 up to layer 2

y=5 up to layer 3 x=0 electrons
y=6 up to layer 4 x=1muons
y=7 up to layer 5 X=2 pions
y=8 in TRD with holes x=3 kaons
y=9 TRDout x=4 protons
y=10 TRDrefit x=5 all
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Acceptance wrt TRD

| Acc.tracks wrt TRD |

y=0 up to layer 0
y=1 up to layer 1

y=2 up to layer 2

y=3 up to layer 3

y=4 up to layer 4 x=0 electrons

y=5 up to layer 5 x=1 muons
2 GeV y=6 in TRD with 1 hole X=2 pions

y=7 in TRD with 2 holes x=3 kaons

y=8 in TRD with 3 holes x=4 protons

y=9 in TRD with 4 holes x=5 all

y=10 in TRD with 5 holes

y=11 all tracks in TRD with holes
y=12 TRDout

y=13 TRDrefit

Criterion all et e T+ K+ pE

up to layer 0 027 | .027 | .024 | .028 | .025 | .031
up to layer 1 022 | .022 | .016 | .023 | .027 | .026
up to layer 2 .021 .021 .011 .020 | .025 | .033
up to layer 3 .027 | .029 | .015 | .030 | .028 | .032
up to layer 4 .0386 | .035 | .028 | .036 | .041 .043
up to layer 5 706 | .685 | .731 719 | .691 .699

1-5 holes 142 | 146 | 167 | 128 | 143 | .114
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TRD tracks with holes

About 15% of TRD tracks have “holes”
no signal in an intermediate layer

2 GeV u: no Kink, ITS+TPC+TRD refit, close to prlmary vertex

= —= ] htemp + [ htemp | htemp
GMC of n’ o
matched
1 all tracks |
primary 5 =
MC track | WWMWM
_3holes |

Holes are related to spaces between stacks (along z) and ...
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Distribution in ¢

2 GeV u: no kink, ITS+TPC+TRD refit, close to primary vertex

Orsc Of

matched

pl’lmary | e v 1 1

MC track

... Spaces between sectors (in ¢)
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TRD PID basics

Principles: see Christoph Blume’s talk at last Offline Week

http://indico.cern.ch/materialDisplay.py?contribld=4&amp;sessionld=2&amp;materialld=slides&amp;confld=a056303

Probability calculation:

ESD track — dE/dx per layer
— time bin with maximum signal per layer

are compared to reference distributions stored in the database:

(11 momentum bins)
X

( (dEdx for 5 particle species e, u,n,K, p) + (TimBin for e, ) )

77 histograms

Wrong histograms were loaded in the database for some time
TRD (and combined) PID make no sense in PDC06 event up to August 10
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DB: dE/dx and Time

Momentum: 1 GeV
Different particle species

10

10F

1

h1dEdxEL3 | LdEwxDist] h1dEdxMU3 | LoEmxpist. | h1dEdxPI3
Entries 257784 | £ [ Entries 323106 | £ Entries 264570
Mean  699.7| “9'f Mean 4224 @ Mean 412
RMS 343.9 RMS 258.2 3 RMS 256.9

0 500 1000 1500 2000 2500 3000 3500 4000
dE/dX p(arbitrary units)

10

o F
4}

5045_
woF
10°E
10°F
10

1

0 500 1000 1500 2000 2500 3000 3500 4000

dE/dX pp(arbitrary units)
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0 500 1000 1500 2000 2500 3000 3500 4000
dE/dX yp(arbitrary units)

10

0 500 1000 1500 2000 2500 3000 3500 4000

dE/dX 4, (arbitrary units)

10

1

h1dEdxKA3 | [eEexDit | h1dEdxPR3
Entries 166632 -gOA_ Entries 245154
Mean 4235 “ Mean 592.2
RMS 265.1 RMS 307.4

0 500 1000 1500 2000 2500 3000 3500 4000

dE/dX ;yp(arbitrary units)

| Time Bin of max. Cluster f.o.r,_'?‘i,?ﬂi .|'imBinPI3

g Entries 264570
“oE Mean 8.128
RMS 6.33

05 5 SEs

Time Bin of Maximum Cluster
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DB: dE/dx vs mome

Pions

Momentum values: 0.6, 0.8, 1, 1.5, 2, 3,4, 5,6, 8, 10 GeV

dE/dx Dist.

500 1000 1500 2000 2500 3000 3500 4000

h1dEdxPI1 LaEx Dist.] h1dEdxPI2 LoEiox Dist. ] h1dEdxPI3 LoEiox Dist. ] h1dEdxPl4
Entries 198828 .go‘ Entries 244716 gF Entries 264570 g Entries 297132
Mean 389.6 &F Mean  400.9 8F Mean 412 8F Mean 4317
RMS 241.4 10 RMS 250.7 . RMS 256.9 - RMS 265.4
10 10? 10°
10| 10 10
1 1] 1
00 0 00 0 00
dE/dx., (arbitrary units) dE/dX,, (arbitrary units) dE/dx.,, (arbitrary units) dE/dx., (arbitrary units)
h1dEdxPI5 (eEa it ] h1dEdxPI6 h1dEdxPI7 h1dEdxPI8
Entries 317802 8 Entries 332994 gF Entries 336828 gf Entries 340944
Mean 445 80 F Mean 468.1 30°F Mean 483 B0 Mean 498
RMS 270.9 , RMS 276.2 | RMS 282.9 , RMS 289.3
10" 10 10
10? 10? 10?
10| 10 10|
1 1] 1
500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000 500 1000 1500 2000 2500 3000 3500 4000
dE/dX., (arbitrary units) dE/dX,, (arbitrary units) dE/dX,, (arbitrary units) dE/dX,, (arbitrary units)
h1dEdxPI9 [aEfox Dist. ] h1dEdxPI10 [aEfax Dist. | h1dEdxPI11
Entries 343278 g Entries 345204 & Entries 349020
Mean 507.7 B Mean 523.7 30 Mean 538.1
RMS 289.8 ol RMS 295.2 v RMS 301.3
10? 10°
10| 10
1 1]

00
dE/dX, (arbitrary units)
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Energy loss

Important improvements in the simulation
Change from custom code to official GEANT3 v1-6 (AliRoot HEAD)
Alex Bercuci - GSI Darmstadt

Comparison of the newest simulations with test beam data

.‘_.r| III|III|III|III|III|III|III|II
%1“-1 :_ ....... _, .................. , ................. TESt beam datﬂ ....... E = 2 Gev _:

0O 2002

A. Bercuci

Fri Sep 22 10:39:56 2006
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Energy loss, ESD

Comparison with reconstructed tracks

2 GeV pions and electrons. ESD: ITS+TPC+TRD refit, vix

dedx_esd_pi dedx_esd_el
Entries 424092 Entries 404406
7] Mean 19.82 0 Mean 33.85
g E RMS 12.4 ] 2 RMS 17.62
& &
10" 10° MC Digits Electrons
- ESD dE/dx
1025 MC Digits Pions 10°
j} ESD dE/dx
[

10

10*
ca o B
80 100 120 140 160 180 200 0 20 240 60 80 100 120 140 160 180 200

Energy Loss [keV] Energy Loss [keV]

Ol_:::q=l;_|_

19
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TRD charge/length

2 GeV (left:all, right:muons)
no kink, ITS+TPC+TRD refit,
close to primary vertex

tracks with signal
iIn 6 chambers

IN= |9MC—TL'/2| <0.15

OUT= |6yc— /2| > 0.62

Silvia Masciocchi, GSI Darmstadt

1 1 L 1 |
1000 15600 ETTT) 2800 3000 3800 Aand

dedx_in Hirtf s O dedx_muin
Entries 227562 3 Entries 47280
Mean 525 BE Mean  796.8
RMS 348.4 i Yoy RMS 405
e / ﬂ“'1-,11__LL
E n
i I
mz‘{‘ ththlW‘
: [l
1 T
la ﬁl;ﬂ |DI0I} 1!Iﬁl Rlllﬂl} iﬂnltlﬂ LT 3800 4040
dedx_out e dedx_muout
Entries 234894 L

Mean 469.2
RMS 2791

Entries 48084
Mean 691.4
RMS 3135

' dedx‘_munut

Entries 48084
Mean 691.4
RMS 3135

MU TR SN DU I U S S I ST St i |1
1000 1500 2000 2300

T T T T
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PID performance

e Basic checks in progress (test beam, simulation, reconstruction)

e Many studies on-going, rethinking of the whole phylosophy

= LI L | 1 1 LI 1 | 1 T 1 | LI LI LI
" ;'E 2 B B H
e R SRS ORN Data Type @ 2GeV [
¢ Current expeCtatlon ‘o 10 I | —B— MC Stack - Charge -
1 ] 1] L] . =] b et r s ra i r s Ea MC Slack - DIgI[S —
for pion contamination: S [kl e o Tune Mean |
2 —— MC Barrel - Charge
= e T e, MC Bl Diots a
'E I TR P P S SO i MC Barrel - Trunc Mean ]
o —%— Test beam {2004) simulated
| = : : :
= 10
§ f
c B
Qo [ OO OO SOV« WUV Mo SOV .S
(3] 2 !
0PSRN S SN SN |

. _I ..... | ||| ..... - ||| ..... - || ..... o || ..... - ||| ..... - I o
A. Bercuci - L . L L L
Wed Sep 20 13:24:01 2006 Layer
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PDCO06 checks

TRD systematic checks (Sylwester Radomski, Hd)

1. TECHNOLOGY

— The programs run on a host in Hd
— Data access: from AliEn or from a local disk
— Data processing via TSelector scheme
Data are processed run by run
— Results are displayed on a web-page, built with PHP
2. RESULTS

— http://www.physi.uni-heidelberg.de/radomski/index.php

3. COMMENTS

— Numbering scheme? Repetitions! (run_number/sample/100_events)
— ESD features under study
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PDCO06 - One Exampl

ESD Track Status Bits

w0

ok

]
[y

i

25

bits 0-3: ITS in, out, refit and pid
bits 4-7: TPC in, out, refit and pid
15 bits 8-11: TRD in, out, refit and pid

Ta

L.

10 15 20 25 34
status bit

LN

Monitor, compare with other samples.
Large reduction from TRDout to TRDrefit, TRDpid expected?
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PDCO06 - PID

ESD tracks with TPC+TRDrefit, TRDsignal>0 PDCO06 , runs 100-103

TRD Truncated Mean Signal vs momentum

sel e mu mu
Entries 925067 E Entries 14523 Entries 63428
—Mean x 08058 1000 - Mean x  0.7056 1000 Mean x 05122
" |Meany 2744 F Pl . "t Meany 4033 F . Meany 2282
" |rRvsx 04663 900:— KB . | RMSXx  0.403 900:— RMSx 0276
RMSy  120.1 E - .i: '._ . RMSy 7084 F . . . RMSy  40.77
800F 1 800F = .
700F 700F .. "
600 600F **ee 1t
E F L )
E F . 1
500 500 S
400F 400
300F 300F
200 200F .
100F 100F 100F l I Iu
R TR T RN N T R b by b b i T FETTE N T FEET R
0 0.5 1 15 2 2.5 3 0 0.5 1 15 2 25 3 % 0.5 1 15 2 25 3
pi K p
Entries 665068 Entries 43785 E Entries 104771
1000 - —|Meanx 07712 1000 —{Meanx 1137 1000F Mean x 0.9815
o .I.-ul':_"L s * |veany 2313 o . . Meany 2734 o b Meany 494.2
900F T RMSx  0.4518 900F % RMS X 0.5883 900 L RMSX  0.4491
E ; RMSy  45.82 E e, " RMSy 8228 E RMSy 199.8
800F 800F . 800
700F 700f 700F
600 600
. 500 500F
. 400F 400F
F 300F 300
F 200F 200F
E 100F 100
) TP I BT I I ob i L b b e e S I IS PP ST B
0 0.5 1 15 2.5 0.5 1 15 2 25 3 % 1 15 2 25 3
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PDCO06 - Other par

All - (electrons,muons,pions,kaon,protons)

sel

Entries 33492

1000 P = - Mean x 0.7993

= Meany 270.3

900 RMS x 0.4658

= "IRMSy 123.9
8001~
700 ;—
600
500
400
300 ;—
200
100 ;—

0 - | | ol | |
0 0.5 1 1.5 2 2.5 3

(1.3%) 10010020: Deuteron
(0.5%) 10010030: Triton
(0.01%) 10020040: Alpha

fractions wrt all ESD entries

Mostly have high electron probability, ACTION NEEDED!!!

Silvia Masciocchi, GSI Darmstadt
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e First Look at ESD Track Global Features

Few open questions, Examples to guide the non-expert user needed

e Checks on TRD Information in ESD
e Studies on Energy Loss in TRD

Improvements in simulation, better understanding

Good agreement with test beam data

e Improvements of PID calculation
Test new strategies

Parallel work from simulation and reconstruction sides
e Systematic checks on PDCO06 events started

Silvia Masciocchi, GSI Darmstadt
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