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PID: dE/dx with the MVD

David-Leon Pohl Di 16:30, 08.03.2010




#) jOLICH

FORSCHUNGSZENTRUM

Content

content

introduction

dE resolution of MVD

dx resolution

track reconstruction
= momentum resolution and reconstruction efficiency
= comparison with former data
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Energy loss for different particles

dE/dx(p)

(dE/dx){(GeV/cm)

motivation
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FORSCHUNGSZENTRUM

MC - data

energyloss vs. momentum

Entries 200426
Mean x 0.4293
Meany 0.007264
RMS x 0.2555
RMSy 0.008845

#) )0LICH
-
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particle identification for momenta < 1 GeV/c possible
here: MC data, GEANT 4, ® =[0..90], © =[0..360], one p, K, T, y, e per event
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Effects on energy resolution #) JULICH

FORSCHUNGSZENTRUM

* chip frequency = quantized TOT - quantized rec. enery

= reco error and clockfrequency are inversely proportional

mo d el : average relative error due to the clock, clock: 50MHz/100MHz
L2 ' ' " reco error, 50MHz
? reco error, 100MHz
q f(QMC!a-Qt!tc) A tOtr‘nax """"
0.08
a o m
qt ] : Nﬂ\
3 006 ‘ﬂllf\\
K g RTINS
C > 5 ‘| ‘m
- E el N (\
charging time tc: 100ns  t = el H{
const. current a: 60e/ns ) LT \ l}
threshold gt: 3000e 002 i BN H
AtOtmax . —! © 5 Treshod 10000 20000 30000 | w00 Igogoo 60000

real charge: Q¢ [e]

 production of secondaries
* noise of a digi and number of digis per reco hit

Effects on energy resolution David-Leon Pohl 4
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#) jOLICH

Energy Resolution
relative error in Energyresolution versus MCEnergy (pixel)
3 hprof
0.1 _‘_‘_‘I_ Entries 89970

-4 pO 0.1871
[ * p1 0.001777

0.08— = p2 7.026e-06
: :\_‘ p3 -1.27e-08
| .||: pd 8.67e-12

0.06 — "
| s ===polynom 4th order
— -t
| e

0.04— "‘,.._'_ interesting region
| ‘4:4.?
— 5*.

0.02— e
1 Lo
= " ”"."-'""h-l-q._-_:l_-_._ﬂ-l-m‘_
_IIIIIIIIIIIIIIIIIIIIIIlIIII|IIII|IIII|IIII

50 100 150 200 250 300 350 400 450 _ 500

E,|keV]

« here: GEANT 3, ® =[0..90°], ©® =[0..360°], p, K, 11, u, e @ O .. 1 GeV/c, clock 50 Mhz
threshold,: 3000e , noise: 200e

Energy resolution|
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] , oo
dx resolution o JUL'CH

* method:
= propagation of TrackParFirst from reconstructed
PndTrack through the MVD layers
= dx: length of momentum vector in detector layer

- plane

- plane

Track Par First

dx calculation David-Leon Pohl 6



dx resolution M5 10LICH

i CHUNGSZENTRUM

relative reconstruction error |
] [
-g [ dx error histogram
2 300 — .
— Entries 2575
n Mean -5.376e-05
250 |—
- RMS 0.004236
200 —
150 |—
100 [—
50—
S02 -0.015 -0.01 -0.005 ) 0.005 0.01 0.015 0.02
(dx -dx . )dx
MC MC

* here: Kaons, only primaries
 resolution better 0.5%
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Momentum resolution (here: Pions @ 250 MeVic pt) !) JULICH
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- reco. Mom. by: PndTrack > TrackParFirst > momentum
- MC Mom. by: PndTrack - PndCandidate > GetSortedHits = Index of first MVD Hit

relative reconstruction error, pions @ 250 MeV/c

simulation parameter:
T = GEANT 3, boxgen.
o = ®=60° 0 =[0..360°]
= | he tutorial macros +
ideal track finder
= Kalman task
= MVD + STT

observation:
» strange region
= a lot of background:
= 1-2% resolution for
< 60% events
(bt - pt_)ipt = error up to 300%

number
(=]
=
=]

800

600

07.03.2010 David-Leon Pohl 8



Muons @ 300 MeV/c total momentum #) )0LICH
comparison with former results, STT+MVD

—2000

—1800

Entries LHE 8259
Entries Kalman 7942

—1600

—1400

LHETRACK GENFIT
2.8% 1.3%

—1200

—1000

07.03.2010

04 045 05

with Lhe ideal track finder

FORSCHUNGSZENTRUM

S. Costanza & L. Levezzi

800

Entries 5054

700

-| LHETRACK GENFIT

600

2.09% 1.08%

500
400
300
2000

100

84015 02 025 03 035 04 045 05

without ideal track finder

Kalman task improves the mom. resolution and enlarges background...
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How to identify a ,,bad“ fit for mom. reco.? #) JULICH
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 idea: ¥? from PndTrack a good indicator for the momentum resoltution

chi2 correlation

,E e - chi2 vs. mom rec error 600
T oo . s Entries 3832
Meanx  0.1326
800 - - Mean y 73.39 =500
RMS x 0.3993
700 N RMS y 149
—400
600

500

|| i 4 i u- I M i i i i I - i i i I - i I * I _ l - I l l ‘ ‘ n
1.5 2 2.5 3 3.5 3 4.5 5
lput: - Pr-ul"rpuc

- easy to see: no correlation
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Momentum reconstruction efficiency

track reconstruction efficiency, pions, B = 60, & = 0..360
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criterion: | Pyac- Prec.| > 30 ]
criterion: no track
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07.03.2010

100%
B [GeVic]
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FORSCHUNGSZENTRUM

I Former data with Barbar framework A) )0LICH

global track recontruction performance, STT + MVD
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efficiency
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0.65¢ :

06702 04 06 08 1

from physics data report, p. 47
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Summay and outlook:

- energy resolution (for pixel MVD): < 4%
dx resolution: <0,5% (tested for Kaons)

« mometum reconstruction:
= very dependend of the particle type

m (anEit nradiirne harnleAarmniinA? Roina?
\JCOI1I1 1L PlUUUUUo UG\;I\HIUUIIU: UUH:

further studies have to be done for the five
particles (P,K,pi,mu,e)
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Thank you for your attention!
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efficiency
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appendix: STT track reco efficiency

track reconstruction efficiency, STT, pions, 6 = 60, ¢ = 0..360
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= . e —— = -
. : .- ." -.. e * o . °
no changes done in PndRoot
+
, newest version (rev. 7731)
e .(,_ + -
new external packages, Jan 2010
; =%
. standard Ihe macros in tutorial folder
_ 3 : 3
only one primary track per event
]
Lot . . L f=-atexpbiro oo
0.2 0.4 0.6 0.8 1
pt [GeVi/c]
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