
Framework

• brief description of FairRoot

• Listing external software tools being used (Geant, root etc.)

• brief description of panda-only tools
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Silicon Detector Software (SDS)

• Structure

• MVD Implementation

• MC Transport

• Digitization: strips & pixels

• Digitization: Electronics modeling (to be supported by Jülich people)

• Digitization: Noise treatment

• Reconstruction: Cluster finding & Hit calculation
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Vertexing

POCA

• Point of closest Approach

PRG

• Linearized fitter (Billoir/Qian)

• under develoment

R.Kliemt TDR MvdSoft Torino, 23.05.2011



E!)/
mc

(E-E
-10 -5 0 5 100

10

20

30

40

50

60

70

80
Pull distribution 4-momentum energy hmom4pullEn

Entries  1260
Mean   0.04652
RMS     1.766

 / ndf 2"  91.65 / 65
Constant  2.66± 63.34 
Mean      0.040708± 0.003389 
Sigma     0.04±  1.31 

Pull distribution 4-momentum energy

px!)/
x,mc

-p
x

(p
-10 -5 0 5 100

20

40

60

80

100
xPull distribution 4-momentum p hmom4pullpx

Entries  1260
Mean   -0.001492
RMS     1.683

 / ndf 2"  92.86 / 68
Constant  3.6±  89.7 
Mean      0.02892± 0.01017 
Sigma     0.0233± 0.9341 

xPull distribution 4-momentum p

py!)/
y,mc

-p
y

(p
-10 -5 0 5 100

20

40

60

80

100

yPull distribution 4-momentum p hmom4pullpy
Entries  1260
Mean   0.0421
RMS     1.656

 / ndf 2"  94.36 / 66
Constant  3.63± 89.01 
Mean      0.02926± 0.03454 
Sigma     0.0253± 0.9407 

yPull distribution 4-momentum p

pz!)/
z,mc

-p
z

(p
-10 -5 0 5 100

20

40

60

80

100
zPull distribution 4-momentum p hmom4pullpz

Entries  1260
Mean   0.02959
RMS     1.691

 / ndf 2"  94.96 / 66
Constant  3.68± 92.87 
Mean      0.02806± -0.01912 
Sigma     0.0227± 0.9075 

zPull distribution 4-momentum p

R.Kliemt TDR MvdSoft Torino, 23.05.2011



) / GeV/c
t,mc

-p
t

(p
-0.4 -0.2 0 0.2 0.40

20

40

60

80

100

120
, Q=-1tResiduals 4-momentum p hmom4pullptmin

Entries  629

Mean   -0.003598

RMS    0.08757

, Q=-1tResiduals 4-momentum p

x
)/sigma

mc
(x-x

-10 -5 0 5 100

50

100

150

200

250

300

350

400

Pull distribution pos X hpospullx
Entries  1260
Mean   0.06096
RMS      1.36

 / ndf 2!  218.9 / 61
Constant  21.2± 486.8 
Mean      0.0052291± -0.0008297 
Sigma     0.0051± 0.1667 

Pull distribution pos X

y
)/sigma

mc
(y-y

-10 -5 0 5 100

50

100

150

200

250

300

350

400
Pull distribution pos Y hpospully

Entries  1260
Mean   -0.08123
RMS     1.335

 / ndf 2!  216.6 / 65
Constant  19.9± 424.4 
Mean      0.005985± 0.007065 
Sigma     0.0066± 0.1901 

Pull distribution pos Y

z
)/sigma

mc
(z-z

-10 -5 0 5 100

50

100

150

200

250

300

350
Pull distribution pos Z hpospullz

Entries  1260
Mean   0.01193
RMS     1.158

 / ndf 2!  265.8 / 49
Constant  17.7± 276.2 
Mean      0.009081± 0.007391 
Sigma     0.0152± 0.2747 

Pull distribution pos Z

R.Kliemt TDR MvdSoft Torino, 23.05.2011



Fast vertex finder “POCA”
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Fast vertex finder “PRG”

mµx/
-400 -200 0 200 4000

50

100

150

200

250

300

Vertex before fit hvtxrawx
Entries  2845
Mean   0.7519
RMS     107.3

 / ndf 2!  582.8 / 78
Constant  8.5±   180 
Mean      0.9072± 0.7615 
Sigma     1.44± 35.82 

Vertex before fit

mµx/
-400 -200 0 200 4000

50

100

150

200

250

300

350
Vertex after fit hvtxx

Entries  2845
Mean   -3.926
RMS     133.1

 / ndf 2!  785.1 / 95
Constant  4.9±  66.8 
Mean      2.127± 1.755 
Sigma     4.39± 65.99 

Vertex after fit

/cmfit1x
-400 -200 0 200 4000

2

4

6

8

10

12

 iterationndVertex fit 2 hvtxit2x
Entries  2845
Mean   -59.46
RMS     148.6

 / ndf 2!  3.353e-10 / 0
Constant  27.1±    13 
Mean      28.4±  -150 
Sigma     43.89± 90.51 

 iterationndVertex fit 2

x"-x)/
mc

(x
-4 -2 0 2 40

200

400

600

800

1000

Vertex pull distribution hvtxpullx
Entries  2845
Mean   0.004133
RMS    0.7564

 / ndf 2!  490.8 / 84
Constant  38.6±  1408 
Mean      0.001329± 0.001901 
Sigma     0.00106± 0.06213 

Vertex pull distribution

mµy/
-400 -200 0 200 4000

50

100

150

200

250Vertex before fit hvtxrawy
Entries  2845
Mean    2.289
RMS     98.28

 / ndf 2!  405.4 / 69
Constant  6.2± 172.6 
Mean      1.0337± -0.7281 
Sigma     1.18± 42.89 

Vertex before fit

mµy/
-400 -200 0 200 4000

20
40
60
80
100
120
140
160
180
200

Vertex after fit hvtxy
Entries  2845
Mean   -4.017
RMS     137.7

 / ndf 2!  494.4 / 95
Constant  4.66± 85.92 
Mean      1.67391± -0.09834 
Sigma     2.8±  60.2 

Vertex after fit

/cm
fit1

y
-400 -200 0 200 4000

0.2

0.4

0.6

0.8

1
 iterationndVertex fit 2 hvtxit2y

Entries  2845
Mean   -156.2
RMS         0

 / ndf 2!  2.263e-13 / 0
Constant  19.138± 1.286 
Mean      4.7± -154.8 
Sigma     1.7514± 0.2445 

 iterationndVertex fit 2

y"-y)/
mc

(y
-4 -2 0 2 40

200

400

600

800

1000
Vertex pull distribution hvtxpully

Entries  2845
Mean   -0.009619
RMS    0.7737

 / ndf 2!  526.2 / 85
Constant  37.3±  1367 
Mean      0.0013330± 0.0004725 
Sigma     0.00103± 0.06266 

Vertex pull distribution

mµz/
-400 -200 0 200 4000

20

40

60

80

100

120

140

160

Vertex before fit hvtxrawz
Entries  2845
Mean    9.309
RMS       122

 / ndf 2!  444.1 / 81
Constant  4.4±   117 
Mean      1.5032± -0.9183 
Sigma     1.81± 62.22 

Vertex before fit

mµz/
-400 -200 0 200 4000

5

10

15

20

25

30

35

40

45
Vertex after fit hvtxz

Entries  2845
Mean   -38.26
RMS     195.2

 / ndf 2!    174 / 96
Constant  1.10± 27.07 
Mean      5.30± -35.73 
Sigma     5.4± 178.7 

Vertex after fit

/cmfit1z
-400 -200 0 200 4000

0.5

1

1.5

2

2.5

3
 iterationndVertex fit 2 hvtxit2z

Entries  2845
Mean        0
RMS         0

 / ndf 2!  1.682e-09 / 0
Constant  33.218± 3.868 
Mean      2.819± 5.176 
Sigma     1.8691± 0.2462 

 iterationndVertex fit 2

z"-z)/
mc

(z
-4 -2 0 2 40

200

400

600

800

1000

Vertex pull distribution hvtxpullz
Entries  2845
Mean   0.005052
RMS    0.8234

 / ndf 2!  585.4 / 83
Constant  36.0±  1255 
Mean      0.001432± 0.009789 
Sigma     0.00114± 0.06388 

Vertex pull distribution

R.Kliemt TDR MvdSoft Torino, 23.05.2011



Simulations to enter the TDR

Digi/Reco Simulations
→ Showing functionality, residuals etc.

Benchmark Channels
→ Simone Bianco will tell you

Energy loss & PID capability
→ Laura Zotti will tell you ?

Real Data reconstruction
→ Who will cover sth.? E.g. from the Bonn Testsatation
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