
Status Testbeam Analysis

Erik Etzelmüller, Michael Düren, Avetik Hayrapetyan, Kristof Kreutzfeldt, 
Julian Rieke, Mustafa Schmidt

PANDA LVI. Collaboration Meeting 
29.02.2016

1



E. Etzelmüller, Status Testbeam Analysis, 29.02.2016 2

 t (leading edge) [us]
-0.1 -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03

-610×

 #
 c

ha
nn

el

20

30

40

50

60

70

80

1

10

210

leading edge vs. channel (Photonis 1)

 t (leading edge) [us]
-0.1 -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03

-610×

 #
 c

ha
nn

el

20

30

40

50

60

70

80

1

10

210

leading edge vs. channel (Photonis 2)

 t (leading edge) [us]
-0.1 -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03

-610×

 #
 c

ha
nn

el

20

30

40

50

60

70

80

1

10

210

310

leading edge vs. channel (Hamamatsu 1)

 t (leading edge) [us]
-0.1 -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03

-610×

 #
 c

ha
nn

el

20

30

40

50

60

70

80

1

10

210

310

leading edge vs. channel (Hamamatsu 2)

Real Data



E. Etzelmüller, Status Testbeam Analysis, 29.02.2016 3

 t (leading edge) [us]
-0.1 -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03

-610×

 #
 c

ha
nn

el

20

30

40

50

60

70

80

1

10

210

leading edge vs. channel (Photonis 1)

 t (leading edge) [us]
-0.1 -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03

-610×

 #
 c

ha
nn

el

20

30

40

50

60

70

80

1

10

210

leading edge vs. channel (Photonis 2)

 t (leading edge) [us]
-0.1 -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03

-610×

 #
 c

ha
nn

el

20

30

40

50

60

70

80

1

10

210

310

leading edge vs. channel (Hamamatsu 1)

 t (leading edge) [us]
-0.1 -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03

-610×

 #
 c

ha
nn

el

20

30

40

50

60

70

80

1

10

210

310

leading edge vs. channel (Hamamatsu 2)

Real Data



E. Etzelmüller, Status Testbeam Analysis, 29.02.2016

Real Data
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Real Data
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Real Data

10 deg, 10 GeV/c

• Good run, all fits converge, TOF-MCP has black outs

time

channel
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Real Data

11,2 deg, 6 GeV/c

•Good run, not all fits converge, TOF-MCP one black out
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Real Data

11,2 deg, 5 GeV/c (x,y-scan)

• change in efficiency during data taking

• data taking over about 10 hours
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Real Data

data vs. MC Photonis

• Resolution varies for different AOIs
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Real Data

data vs. MC Hamamatsu

•Resolution matches well
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Real Data

impact of beam position
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Real Data

impact of beam profile
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Real Data
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Backup
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Backup
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Real Data

16

Entries  959
 / ndf 2χ  34.47 / 20

      µ  -8.029e-08
   σ  2.147e-10

A         29.32
const     3.489

 t (leading edge) [s]
-85 -84 -83 -82 -81 -80 -79 -78 -77 -76 -75

-910×

 N

0

5

10

15

20

25

30

35
Entries  959

 / ndf 2χ  34.47 / 20
      µ  -8.029e-08
   σ  2.147e-10

A         29.32
const     3.489

Entries  959
 / ndf 2χ  34.47 / 20

      µ  -8.029e-08
   σ  2.147e-10

A         29.32
const     3.489

Time Resolution (Photonis A)



E. Etzelmüller, Status Testbeam Analysis, 29.02.2016 17

Entries  3038
 / ndf 2χ  35.82 / 21

      µ  -8.021e-08
   σ  4.444e-10

A         183.1
const     7.087

 t (leading edge) [s]
-85 -84 -83 -82 -81 -80 -79 -78 -77 -76 -75

-910×

 N

0

20

40

60

80

100

120

140

160

180

200

220
Entries  3038

 / ndf 2χ  35.82 / 21
      µ  -8.021e-08
   σ  4.444e-10

A         183.1
const     7.087

Entries  3038
 / ndf 2χ  35.82 / 21

      µ  -8.021e-08
   σ  4.444e-10

A         183.1
const     7.087

Time Resolution (Hamamatsu A, Channel 57)

Real Data



E. Etzelmüller, Status Testbeam Analysis, 29.02.2016 18

 t (leading edge) [us]
-0.4 -0.39 -0.38 -0.37 -0.36 -0.35 -0.34 -0.33 -0.32 -0.31 -0.3

-610×

 N

0

1000

2000

3000

4000

5000

6000

photon t.o.a. leading edge

 t (leading edge) [us]
-0.1 -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03

-610×

 N

0

2000

4000

6000

8000

10000

12000

14000
uncalibrated

calibrated

relative photon t.o.a. leading edge

 # channel
20 30 40 50 60 70 80

 N

0

1000

2000

3000

4000

5000

Channel Distribution (Hamamatsu)

 # channel
20 30 40 50 60 70 80

 N

0

100

200

300

400

500

600

700

800

Excluded Background Distribution (Hamamatsu)

Real Data



E. Etzelmüller, Status Testbeam Analysis, 29.02.2016 19

 lower cut (ns)
-94 -92 -90 -88 -86 -84 -82 -80 -78 -76

 h
ig

he
r c

ut
 (n

s)

-94

-92

-90

-88

-86

-84

-82

-80

-78

-76

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

Signal

 lower cut (ns)
-94 -92 -90 -88 -86 -84 -82 -80 -78 -76

 h
ig

he
r c

ut
 (n

s)

-94

-92

-90

-88

-86

-84

-82

-80

-78

-76

0

5000

10000

15000

20000

25000

Background

 lower cut (ns)
-84 -82 -80 -78 -76 -74 -72 -70 -68 -66

 h
ig

he
r c

ut
 (n

s)

-84

-82

-80

-78

-76

-74

-72

-70

-68

-66

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

Signal (calibrated)

 lower cut (ns)
-84 -82 -80 -78 -76 -74 -72 -70 -68 -66

 h
ig

he
r c

ut
 (n

s)

-84

-82

-80

-78

-76

-74

-72

-70

-68

-66

0

5000

10000

15000

20000

25000

Background (calibrated)

Real Data



E. Etzelmüller, Status Testbeam Analysis, 29.02.2016 20

MC studies 2 photon resolution

comparison for different momenta

•Positive/negative correlation depending on (relative) 

position?


