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A Investigation of =-Baryons

@ only few exited =*-baryons are confirmed

@ quantum numbers of these states are mostly unknown

at first: groundstate =

pp = == = (A7) (ArF) = (pr)m~ (prt) wt




umversitétﬂ Simulations

Simulations

Signal
epp === (Ar) (ArT) = (pr) 7w~ (pr) @t
@ 500000 Events
o Ecars =3.0GeV  ps ~ 3.75GeV

Backgrund
@ DPM generator
@ 500000 Events
o FEopys = 3.0GeV pp ~ 3.75 GeV

Single Tracks
@ 500000 single tracks e, p, m, K, p
@ uniform distribution, p < 3.75 GeV
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Simulations Softwareversions

PandaROOT Janl6

FairROOT 15.11

Fairsoft marl5

marcos from $VMCWORKDIR/marco/run

PID algorithms
PidAlgoMvd
PidAlgoStt

°
o PidAlgoEmcBayes

e PidAlgoDrc

@ PidAlgoDisc

o PidAlgoMdtHardCuts
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Reconstruction
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Reactionselection - Combining Tracks

combine 7 p = A, 7tp — A
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Reconstruction

Reactionselection - Combining Tracks

@ combine 77 p = A, 7tp — A

@ combinem A > =", 7TA > =71

all combinations correct combination
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A Reactionselection - Combining Tracks

Reconstruction

@ combine 77 p = A, 7tp — A
@ combinem A ==, 7TA > =+
@ combine = =1t — CMS

all combinations correct combination
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A Reconstructionefficiency

Reconstruction
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Reconstruction

Reactionselection - Cuts

A mass: 1.115GeV + 0.1 GeV
center of mass energy: 3.0 GeV + 0.6 GeV
total momentum: p; < 0.6 GeV; 2.5GeV < p, < 4.9 GeV

all combinations

blue: M/\, ECMS

correct combination

500
400
300 f

200~

100~

ATM [GeV]

purple:  Poars



u,ﬂvemm Information from a PID Detector

@ conditional probability Px(.S) for track S being of a
particle of type X.

P
P,
P(S)=| P, > Px(S) =1
Px
By
Examples
no information some information  perfect information
0,2 0,1 0
B 0,2 0,15 0
P(S)=10,2 P(S)=10,15 P(S)=|o0
0,2 0,5 1
0,2 0,1 0




.4 Combined Probabilities

Combination of Detectors

P ges Pevivp - PesTT - o
. Pp,ges PM,MVD : PN,STT T
Pges(S) = Pﬂ',ges = Pﬂ',MVD : PTK',STT :
Px ges Pc.mvp - Pr,sTT -
Py ges Povvp - PosTT - !
Examples
0,2 0
0,2 0
Pglo2|=P P®|o0
0,2 1
0,2 0

e o e o



A PID Probabilities DRC - Protons

PID




Barrel Cherenkov

universitatbonn

Elektronen
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@ particle species are produced in different numbers
@ can be used like information from an additional detector
@ depends on reconstruction and applied cuts

@ assumtion: dominated by background

25000 Entries 30078
L Mean 1.607
A RMS 0.907
20000; p bl a Ck
15000~ A red
g T= blue
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umversﬁétﬂ PID Probabilities Alle - Protons

PID




ey Efficiency and Specificity

Efficiency for Particlespecies X

Efficiencies

Ex = P (identified as X | was X)

number of correct tracks after cut
Ex =

number of correct tracks before cut




ey Efficiency and Specificity

Efficiency for Particlespecies X

Efficiencies

Ex = P (identified as X | was X)

number of correct tracks after cut
Ex =

number of correct tracks before cut

Specificity for Particlespecies X

Sx = P (identified as not X| was not X)

number of wrong tracks after cut

number of wrong tracks before cut




ey Efficiency and Specificity

Protons
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ey Efficiency and Specificity

Protons
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ey Efficiency and Specificity

Antiprotons
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4 PID Efficiencies

Efficiencies no PID >0.25 > 0.50
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61.0% 34.4% 276%
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umversitétﬂ Outlook

Efficiencies

solve problems with Cherenkovdetectors
vertexreconstruction
kinematic fit

exited =*
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