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1 Introdu
tionIn HERA Physi
s one wants to measure for example the proton struture or the heavy quarkprodu
tion and many other things. Many of these measurements need a measurement ofparti
le momenta, so one needs a good tra
king performan
e.For studies of the tra
king, a good way is to look at J/Ψ or D∗ 
andidates. There is nopossibility that the tra
king has an e�
ien
y of 100%, be
ause there is ba
kground andsome of these pro
esses look like right events.The following analysis was done for the di�erent time periods of data taking, be
ausethere will be a grand repro
essing, whi
h is not yet ready.
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2 The HERA ring

Figure 2.1: The HERA-Ring [1℄The HERA a

elerator is a e±p 
ollider, where the ele
trons or positrons have an energyof 27.5 GeV and the protons have an energy of 920 GeV sin
e 1998. Therefore the 
enterof mass energy is 318 GeV. Fig.2.1 shows the HERA ring with its pre-a

elerators and its
4 experiments(ZEUS, H1, HERMES and HERA-B)In the 
ollisions the intera
tions took pla
e over the ex
hange of a gauge boson, betweenthe ele
tron or positron with one parton of the proton. The gauge boson 
an be a photonas well as a W+/− or a Z0 boson.2



Figure 2.2: Feynmangraphs of the e±p s
attering at the HERA a) neutral 
urrent b)
harged 
urrent [5℄Depending on the virtuality Q2 of the gauge boson, whi
h is given by the momentumof the in
oming ele
tron or positron (e) and the momentum of the outgoing ele
tron orpositron for the neutral 
urrent or the neutrino for the 
harge 
urrent (e′)
Q2 = −q2 = (e − e′)2,there is a di�eren
e between two pro
esses:

• Q2 ≈ 0 GeV2: photoprodu
tion: the ex
hange boson is nearly real
• Q2 ≥ 1 GeV2: deep inelasti
 s
attering (DIS)
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2 The HERA ring2.1 The ZEUS dete
torThe ZEUS [7℄ dete
tor is the biggest experiment at the HERA ring with a dimension of
12 m× 10 m× 19 m. It is a multipurpose dete
tor and be
ause of the kinemati
 situationof the HERA 
ollider it had a small asymetry (�g.2.3).

Figure 2.3: The η range of the ZEUS dete
tor [2℄
The main 
omponents of the ZEUS dete
tor (�g.2.4 and �g.2.5) were the uraniums
intillator 
alorimeter (CAL) in the heart of the dete
tor, whi
h en
losed the tra
king
hambers and was 
overed by a thin super
ondu
ting solenoid, the ba
king 
alorimeter(BAC) and the muon 
hambers (MUON).The tra
king 
hambers measured the tra
ks of the 
harged parti
les and in
luded thevertex dete
tor (MVD, formaly VXD), the 
entral drift 
hamber (CTD), the forward(FTD) and ba
kward (RTD) drift 
hambers and in the forward dire
tion a transitionradiation dete
tor (TRD), whi
h were repla
ed in 2001 by the Straw tube tra
ker (STT).4



2.1 The ZEUS dete
tor

Figure 2.4: Longitudinal 
ut through the ZEUS dete
tor[3℄

Figure 2.5: Lateral 
ut through the ZEUS dete
tor[3℄
5



3 Event re
onstru
tion and sele
tionIn this 
hapter the di�erent methods of tra
king and re
onstru
ting parti
les are shown.3.1 Tra
king and Vertex �nding 1As per dis
ription in 
hapter 2.1, the tra
king system in ZEUS 
onsisted of the Central(CTD), the Forward (FTD), the Rear Tra
king Dete
tor (RTD), the Mi
ro-Vertex Dete
-tor (MVD) and the Straw Tube Tra
ker (STT) sin
e 2001.First of all for the tra
k re
onstru
tion, there were a re
onstru
tion of the 
oordinates andafter that a tra
k �ndig, whi
h is 
alled Pattern Re
ognition and is 
ombining informationfrom the MVD and CTD. In this Analysis there is a look at two di�erent tra
king modes,the regular tra
king (REG) and the ZTT tra
king.
• REG: Tra
king mode uses the Mi
ro Vertex Dete
tor and the Central Tra
kingDete
tor and for the re
onstru
tion of the tra
ks VCTRAK. In this 
ase the hitswere grouped into 
andidates for the tra
k re
onstru
tion and the tra
k were �ttedby 
onne
ting the hits beginning at the outer superlayer to the inner superlayerwith a simple helix �t.
• ZTT: Tra
king mode uses also the Mi
ro Vertex Dete
tor and the Central Tra
kingDete
tor but uses Kalman �ltering (KFFIT) for �tting tra
ks. The Kalman Filteris a re
ursive dynami
 algorithm that estimates the states for a time dis
rete linearsystem and minimize the average error.The tra
k �tting with the Kalman Filter evaluates ea
h hit separatly 
ompared to theregular tra
king, where all hits are �tted at the same time.After �tting the tra
ks, the verti
ies were identi�ed and �tted. From that point it ispossible to start with higher level analysis.3.2 Parti
le Sele
tionThere are many ways to re
onstru
t parti
les. Whi
h one has to be 
hosen depends onthe properties of the parti
le, for example its de
ays. Good ways for parti
le sele
tionsare to look at their energy loss be
ause of ionisation or to 
al
ulate the invariant massof their de
ay parti
les. Here the re
onstru
tion is only done by the 
al
ulation of theinvariant mass.1used literature [10℄, [6℄, [8℄ and [11℄6



3.2 Parti
le Sele
tion3.2.1 Invariant massThe invariant mass des
ribes the energy and the mass of a system of parti
les. In thelaboratory system the invariant mass 
an be 
al
ulated from the total energy of thesystem.
m2 = E2 + ||p||2

7



4 DatasetsFor the studies in this note four datasets (03/04, 05, 06, 06/07) were used, whi
h havegot di�erent properties.
• (03/04): The dataset 03/04 
omes from 
ollisions between positrons and protons.For the following analysis the 1st repro
essing of the data of this time period withREG was used.
• (05): The dataset 05 
omes from 
ollisions between ele
trons and protons and foranalysis also the 1st repro
essing of the data with REG or ZTT and no STT wasused. The regular tra
king were used for the GMUON blo
k and the ZTT tra
kingfor the Dstar blo
k of the 
ommon ntuples.
• (06): The dataset 06 
omes also from 
ollisions with ele
trons, but in this 
ase forthe analysis the pre-repro
essing data with REG was used.
• (06/07): The dataset 06/07 were the last data whi
h were taken by the ZEUSdete
tor and 
omes from 
ollisions between positrons and protons. Here only apartial dataset of the data whi
h were taken in 07 was used. They were repro
essedwith the latest alignment with ZTT and rt�t to test it before the grand repro
essing.The datasets from 03/04 and 06e only in
ludes events with muon 
andidates, whi
h 
amefrom the so-
alled GMUON ntuples. In 
ontrast the dataset from 05 and 06/07p in
ludesall events, whi
h 
ame from the so-
alled 
ommon ntuples.With the grand repro
essing there will be a uni�
ation of the datasets.

8



5 Tra
king studies on J/Ψ5.1 J/ΨThe Feynman graph for J/Ψ produ
tion and its de
ay is shown in �g.5.1.

Figure 5.1: J/Ψ produ
tion and de
ay [13℄The bran
hingratios of the J/Ψ are
• J/Ψ → hadrons:(87.7 ± 0.5)%
• J/Ψ → e+e−:(5.94 ± 0.06)%
• J/Ψ → µ+µ−:(5.93 ± 0.06)%So the best way to re
onstru
t the J/Ψ Peak is to 
al
ulate the invariant mass of twounlike-signed ele
trons or two unlike-signed muons. In this study only events with Muon
andidates were used. In �g.5.2 the invariant mass is shown for the data of 2005. 9



5 Tra
king studies on J/Ψ

Figure 5.2: Dimuon spe
trum for the dataset of 05The initial ratio between the signal and the ba
kground is very bad, so it has to beimproved by some 
uts.5.2 The CutsFor the J/Ψ sele
tion only the "best"1 muon pair in ea
h event was used. This was doneby a loop over all muon 
ombinations and there by looking for the muon pair with thehighest muon quality in sum.In the best possibility there are only two tra
ks, whi
h 
ome from the vertex and belongto two muons, but in most 
ases there are more than two tra
ks. Therefore there weremore 
uts down on the muon quality (Muqual) depending on the number of tra
ks (Ntrk):
• Ntrk≤ 3: no 
uts
• 3 <Ntrk≤ 10: Muqual≥ 2, Sum≥ 6

• Ntrk> 10: Muqual≥ 4, Sum≥ 8The muon quality is an estimator of the expe
ted signal to ba
kground ratio.Be
ause the re
onstru
tion is done by requiring two muons, there is a big ba
kgroundwhi
h 
omes from 
osmi
 muons. The property of a 
osmi
 muon is that it goes straightthrough the dete
tor, and in most 
ases doesn't 
ross the intera
tion point. In �g.5.3 isan example of a 
osmi
 muon shown in the event display.1"best" at this point means the muons with highest qualities10



5.2 The Cuts

Figure 5.3: Cosmi
 muon eventTo di�erentiate between muons whi
h 
ome from the intera
tion and 
osmi
 muonsone 
an look at the time when the muons were dete
ted in the muon 
hambers. Heremuons were produ
ed in pairs, if the muons 
ame from the intera
tion point they wouldbe dete
ted at nearly the same time in the muon 
hambers. For a 
osmi
 muon there is asignal �rst in the upper part of the dete
tor and later a signal in the lower part. So thereare some anti-
osmi
 
uts
• |global time|<= 7 ns
• updown2> −10 ns
• angle 
ut3Furthermore, the vertex ought to be next to the 
enter of the dete
tor, so there are alsosome vertex 
uts
• presen
e of a vertex
• |vertexz |< 50 
m
• |vertex2

x+vertex2
y|< 25 
m22time di�eren
e between the muon whi
h was dete
ted in the upper part of the dete
tor and the muonwhi
h was dete
ted in the lower part of the dete
tor3only muons whi
h didn't go straight through the dete
tor 11



5 Tra
king studies on J/ΨIf there are more than 5 muon 
andidates or no energy deposition in the hadron 
alorimeterthe tra
ks have to belong to the vertex. To redu
e the ba
kground furthermore there werealso a 
ut on the asymmetry of the transverse momentum of both muons (ptasym<0.3),a 
ut on the 
onsisten
y of the momentums of both muons in z-dire
tion (∑2
i=1 piz) anda 
ut against the noise in forward dire
tion.The remaining ba
kground is irredu
ible and 
omes mostly from the Bethe-Heithler-Pro
ess(�g.5.4).

Figure 5.4: The Bethe-Heitler-Pro
ess [9℄5.3 Invariant mass spe
trum for the two muons

Figure 5.5: Dimuon spe
trum for the dataset of a) 03/04 and b) 0512



5.3 Invariant mass spe
trum for the two muons

Figure 5.6: Dimuon spe
trum for the dataset of a) 06e and b) 07pIn �g.5.5 to �g.5.6 the histograms for the di�erent datasets are shown. The �ts with thefollowing fun
tion
f(x) =

A√
2πσ

e−
1

2
·(x−µ

σ
)2 + mx + b, (5.1)whi
h are shown in this plots were down for a small range, so the ba
kground 
ould beassumed as linear. It therefore 
onsists of a Gaussian distribution 
ombined with a lineardistribution.Additionally there was produ
ed a list for ea
h dataset whi
h in
ludes the run numberand the event number for the entries of the histograms to simplify the following studieswith this datasets.5.3.1 Resolution studies for the di�erent datasetsdataset σ [MeV℄ µ [GeV℄ A [GeV℄ m [1/GeV℄ b

03/04 75 ± 2 3.105 ± 0.002 98 ± 2 −33 ± 2 171 ± 6
05 69 ± 1 3.100 ± 0.001 272 ± 2 −76 ± 3 405 ± 8
06e 67 ± 1 3.098 ± 0.001 156 ± 2 −45 ± 2 243 ± 7
07p 38 ± 1 3.092 ± 0.001 101 ± 2 −43 ± 2 215 ± 6Table 5.1: Fitting parameter for the dimuon spe
traIn tab.5.1 the �tting parameters are shown. Comparing the width of the Gaussian dis-tribution for the di�erent datasets, the width for the datasets of 03/04, 05 and 06e arenearly the same, but the width for 07p is only the half of the others, so the resolution forthe dataset of 2007 is mu
h better.To 
al
ulate the number of J/Ψ's for the di�erent datasets the normalization of the Gaus-sian has to be divided by the bin width. From that, together with the luminosity of thedatasets, the event rate for the J/Ψ produ
tion 
an be 
al
ulated (tab.5.2). 13



5 Tra
king studies on J/Ψdataset #J/Ψ L [pb−1℄ #J/Ψ
L

[events/pb−1℄
03/04 8189 40.59 202

05 27183 135.60 200
06e 13001 54.98 236
07p 8414 43 196Table 5.2: Event rates for the di�erent datasetsThe eventrate for 06e is higher than the others. Be
ause of that in �g.5.7 a 
omparisonof the muon quality for the J/Ψ-
andidates of 03/04 and 06e is shown.

Figure 5.7: Comparison of the muon quality for 03/04 and 06eThe entries in this histograms are s
aled on their luminosities to make a good 
ompar-ison. For the data of 06e there were more muons with a high quality as in the data of
03/04, whi
h is a hint that the e�
ien
y in 06e was better than in 03/04. This mightpartially be due to the trigger.5.4 Dete
tor resolutionTo make a statement about the dete
tor resolution of 07 
ompared to 05, the η range forthe �rst muon into whi
h the J/Ψ de
ays was divided between η = −2 and η = 3 intobins of ∆η = 0.5. The pseudorapidity η des
ribes a spatial 
oordinate, whi
h belongs to14



5.5 Sear
hes for Z0-
andidatesthe angle θ between the parti
le and the beam axis
η = − ln

[

tan

(

θ

2

)]

. (5.2)The invariant mass spe
tra for the two muons depending on η for both datasets areshown in �g.A.1 and �g.A.2 with the same �ts as the se
tion before. The statisti
s forthe range between 2 < η ≤ 3 were to small, so �ts weren't 
orre
t and therefore thedete
tor resolution was only analysed for −2 ≤ η ≤ 2.

Figure 5.8: Dete
tor resolution for the datasets of 05 and 07pIn �g.5.8 the width of the J/Ψ peak obtained from the �ts is shown as a fun
tion of η.The resolution for 07p is better as the resolution for 05 at ea
h point, by nearly a fa
torof 2. The di�eren
e in this plot between the two datasets 
ame from the di�erent tra
king
on
epts, whi
h were used here. In this 
ase there were regular tra
king for the dataset of
2005 and ZTT tra
king for the dataset of 2007p, so therefore the result is that the ZTTtra
king has a mu
h better resolution.5.5 Sear
hes for Z0-
andidates5.5.1 Z0The Z0 has a very high mass mZ0 = 91.1876± 0.0021 (PDG 2008), so it is not possible to�nd a strong Z0 signal at HERA, be
ause of the low 
ross se
tion for the Z0 produ
tion.15



5 Tra
king studies on J/ΨBut with the knowledge of the mass it is possible to �nd some Z0 
andidates and perhapswith the whole statisti
s some eviden
e for the Z0.At HERA the Z0 
ould be produ
ed by the following four pro
esses (�g.5.9).

Figure 5.9: Feynmangraphs for the Z0 produ
tion at HERA [9℄For the analysis only the de
ay Z0 → µ+µ− was looked at.5.5.2 Invariant mass spe
trum for the two muonsdataset run number event number mµ+µ− [GeV℄
03/04 50178 70066 80.48

05 56089 83011 74.96
06e 58520 29811 80.49
06e 59588 56425 86.46
07p 61934 81637 77.31
07p 62601 163803 77.62Table 5.3: Z0 
andidates for the di�erent datasets16



5.5 Sear
hes for Z0-
andidatesIn total there were 6 Z0 
andidates (tab.5.3) found in the di�erent datasets between
70 GeV < mµ+µ− < 110 GeV ,whi
h are shown in the event display in �g.5.10 to �g.5.15.

XY View ZR View

Zeus Run 50178 Event 70066 date:    7-06-2004   time: 00:50:19Z
eV

is

E=142 GeV =30.5 GeVtE =10.4 GeV
z

E-p =122 GeVfE =19.9 GeVbE
=0 GeVrE =17.5 GeV

t
p =16.8 GeV

x
p =5.11 GeV

y
p =132 GeV

z
p

phi=0.30 =0.497 ns
f

t =1.2 nsbt =-100 nsrt =0.583 nsgt

Figure 5.10: Z0 
andidate for the dataset of 03/04

XY View ZR View

Zeus Run 56089 Event 83011 date:   28-08-2005   time: 21:26:06Z
eV

is

E=4.39 GeV =2.92 GeVtE =2.17 GeV
z

E-p =2.4 GeVfE =1.91 GeVbE
=0.0827 GeVrE =0.702 GeV

t
p =0.0525 GeV

x
p =-0.7 GeV

y
p =2.22 GeV

z
p

phi=-1.50 =-3.39 ns
f

t =0.938 nsbt =-100 nsrt =-1.32 nsgt

Figure 5.11: Z0 
andidate for the dataset of 05 17



5 Tra
king studies on J/Ψ

XY View ZR View

Zeus Run 58520 Event 29811 date:   11-03-2006   time: 21:28:26Z
eV

is

E=4.86 GeV =2 GeVtE =0.614 GeV
z

E-p =4.77 GeVfE =0 GeVbE
=0.0932 GeVrE =0.104 GeV

t
p =0.101 GeV

x
p =0.026 GeV

y
p =4.25 GeV

z
p

phi=0.25 =-1.58 ns
f

t =-100 nsbt =-100 nsrt =-1.58 nsgt

Figure 5.12: Z0 
andidate for the dataset of 06e

XY View ZR View

Zeus Run 59588 Event 56425 date:   30-05-2006   time: 21:21:43Z
eV

is

E=4.61 GeV =3.72 GeVtE =4.01 GeV
z

E-p =1.85 GeVfE =2.67 GeVbE
=0.0873 GeVrE =0.81 GeV

t
p =0.502 GeV

x
p =0.635 GeV

y
p =0.599 GeV

z
p

phi=0.90 =-0.00612 ns
f

t =-3.17 nsbt =-100 nsrt =-2.34 nsgt

Figure 5.13: Z0 
andidate for the dataset of 06e18



5.5 Sear
hes for Z0-
andidates

XY View ZR View

Zeus Run 61934 Event 81637 date:   20-01-2007   time: 12:14:13Z
eV

is

E=44.6 GeV =10.3 GeVtE =2.23 GeV
z

E-p =42.3 GeVfE =2.3 GeVbE
=0 GeVrE =6.13 GeV

t
p =-0.174 GeV

x
p =-6.12 GeV

y
p =42.4 GeV

z
p

phi=-1.60 =-2.53 ns
f

t =-0.601 nsbt =-100 nsrt =-2.46 nsgt

Figure 5.14: Z0 
andidate for the dataset of 07p

XY View ZR View

Zeus Run 62601 Event 163803 date:   18-03-2007   time: 19:53:18Z
eV

is

E=5.8 GeV =1.44 GeVtE =0.301 GeV
z

E-p =5.68 GeVfE =0.112 GeVbE
=0 GeVrE =0.296 GeV

t
p =-0.0862 GeV

x
p =-0.283 GeV

y
p =5.5 GeV

z
p

phi=-1.87 =-0.636 ns
f

t =-100 nsbt =-100 nsrt =-0.636 nsgt

Figure 5.15: Z0 
andidate for the dataset of 07pAdditionally there were 3 other events found in this mass range, but if one looks 
loserto them, they don't look like a Z0 
andidate.
19



5 Tra
king studies on J/ΨIn �g.5.16 is the invariant mass spe
trum for the two muons shown, whi
h in
ludes alldatasets to have maximal statisti
s.

Figure 5.16: Dimuon mass spe
trum for the whole HERA II dataBut the statisti
s is still to low to say that there was a eviden
e for the Z0, so itspossible that there some Z0's were produ
ed but it 
an't be proven.
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6 Tra
king studies on D∗ 16.1 D∗In 
ontrast to the produ
tion of the J/Ψ, whi
h is a bound cc̄ state, mostly unbound
cc̄ states are produ
ed, with many possibilities of produ
ing 
harm mesons, for exampleD-mesons, espe
ially the D∗±. The D-mesons are very short-lived, therefore it is notpossible to see them dire
tly, the only way to evaluate them is to re
onstru
t them viatheir de
ay produ
ts.The main de
ay 
hannel of the D∗± is D∗± → D0πs with a bran
hing ratio ofBR(D∗± → D0πs) = (67.7 ± 0.5)%.The D0 has many de
ay 
hannels, in this analysis there is only a look at the 
hannel
D0 → Kπ, whi
h has a bran
hing ratio ofBR(D0 → Kπ) = (3.89 ± 0.05)%.

D* D
0 +

p
s

K
- +

pFigure 6.1: The de
ay 
hannel of the D∗If both de
ays are 
ombined one gets the whole de
ay 
hannel of the D∗ (�g.6.1) witha bran
hing ratio ofBR(D∗± → [D0 → K−/+π+/−]π+/−) = (2.63 ± 0.04)%.Therefore, for the identi�
ation of the D∗± three 
harged parti
les were required. Firstone identi�es the D0 
andidates via the 
al
ulation of the invariant mass of the K−/+ and
π+/− and then one 
al
ulates the invariant mass of the D0 and the π+/−. At last, to get1used literature [4℄ and [12℄ 21



6 Tra
king studies on D∗a better resolution, one 
al
ulates the mass di�eren
e of these two invariant masses
∆M = M(Kππs) − M(Kπ).The expe
tation for the value is on average ∆M = mD∗ −mD0 = 0.145 GeV (PDG). Notall parti
les one gets out of this re
onstru
tion are real D∗ 
andidates. There were alsomany ba
kground events whi
h had the same �nal state as the the de
ay of the D∗. Toimprove the signal to ba
kground ratio there some 
uts were applied.6.2 The CutsFirst of all there was a pre-sele
tion on M(Kπ) and on ∆M = M(Kππs) − M(Kπ) tode
rease the ba
kground, be
ause good 
andidates had values whi
h were 
lose to thevalues from PDG

M(Kπ) = (1864.84 ± 0.18) MeVand
∆M = M(Kππs) − M(Kπ) = (145.421 ± 0.010) MeV.If one plots M(Kπ) as a fun
tion of ∆M (�g.6.2) one gets a distribution, whi
h lookedlike a 
ross and one only wants the events whi
h were in the overlapping area of the twobalks of the 
ross.

Figure 6.2: M(D0) as a fun
tion of ∆M [4℄22



6.3 ∆M spe
trumTherefore, to plot ∆M , M(D0) have to be between 1.784 GeV < M(D0) < 1.994 GeV.To redu
e the ba
kground there were some additional 
uts
• |η(K, π)| < 1.7

• |η(D∗)| < 1.7

• |pT (K, π)| > 0.4 GeV
• |pT (πs)| > 0.12 GeV
• pT (D∗) > 1.5 GeV6.3 ∆M spe
trum

Figure 6.3: ∆M spe
trum for the dataset of a) 03/04 and b) 05

Figure 6.4: ∆M spe
trum for the dataset of a) 06e and b) 07pIn �g.6.3 to �g.6.4 the spe
tra for the di�erent datasets are shown. The fa
t that the peakshave di�erent hight 
omes from the di�erent statisti
s of the datasets. In the plots alsothe ba
kground is shown, whi
h 
an be experimentally evaluated be
ause the distributionof wrong 
harged D∗-
andidates (like-signed pion and Kaon from the D0) is similar to the23



6 Tra
king studies on D∗real ba
kground ex
ept for a small s
aling fa
tor. Therefore, it is normalized to side bins.The number of signal events is obtained as the di�eren
e between all D∗-
andidates andthe number of the wrong re
onstru
ted D∗-
andidates. In tab.6.1 the s
aling fa
tor andthe number of D∗'s for the di�erent datasets are shown.dataset bg s
aling fa
tor #D∗

03/04 1.0097 2686
05 1.0107 32142
06e 1.0067 6856
07p 1.0072 9554Table 6.1: Number of D∗ for the di�erent datasets

6.3.1 Resolution studies for the di�erent datasetsTo analyse the resolution of the di�erent datasets, the histograms for the data �g.6.3 to�g.6.4 were �tted by the following fun
tion
f(x) = A · (x − mπ+)B · exp [C · (x − mπ+)] + D · exp

[

− 0.5 ·
∣

∣

∣

∣

x − µ

σ

∣

∣

∣

∣

1+ 1

1+0.5·|
x−µ

σ
|

](6.1)The fun
tion is 
omposed of a so-
alled modi�ed Gaussian fun
tion and a fun
tion whi
hdes
ribes very well the distribution of the ba
kground.

Figure 6.5: Fit of the ∆M spe
trum for the dataset of a) 03/04 and b) 0524



6.3 ∆M spe
trum

Figure 6.6: Fit of the ∆M spe
trum for the dataset of a) 06e and b) 07pAs the result of the �ttings �g.6.5 and �g.6.6, tab.6.2 show the �tting parameters.dataset A B C D µ [MeV℄ σ [MeV℄
03/04 6715 ± 2236 0.58 ± 0.05 −20 ± 11 131 ± 10 145.30 ± 0.10 0.80 ± 0.20

05 44074 ± 3420 0.49 ± 0.01 −5 ± 3 3470 ± 46 145.36 ± 0.01 0.48 ± 0.01
06e 11015 ± 2527 0.52 ± 0.04 −10 ± 8 417 ± 17 145.28 ± 0.04 0.80 ± 0.07
07p 16715 ± 2413 0.54 ± 0.03 −13 ± 5 1046 ± 26 145.35 ± 0.02 0.45 ± 0.02Table 6.2: Fitting parameter for the ∆m spe
traComparing the di�erent datasets, the width of the D∗ is mu
h smaller for 05 and 07pthan for 03/04 and 06e. This also due to the di�eren
e between the types of tra
king. Inthis 
ase the tra
king for 05 and 07p is done by ZTT and for 03/04 and 06e by REG.

25



7 Con
lusionTo analyse the tra
king performan
e for the di�erent datasets, studies on the J/Ψ and
D∗ were performed. These in
lude a 
loser look on the width of the mass peaks, the eventrates and the dete
tor resolution.In summary one 
an say that the ZTT tra
king is mu
h better than the regular tra
kingand that the e�
ien
y is also better for the last datasets. So for this analysis the re-
onstru
tion with the latest alignment is the best and there are some be
hmarks for theup
oming grand repro
essing.
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Appendix A Measurement results

Figure A.1: Dimuon spetra for 05 depending on η32



Figure A.2: Dimuon spetra for 07 depending on η
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