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Baryon Spectroscopy

Study the constituents of the nucleus

Wide resonances with strong overlap
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Resonances
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Polarization Observables
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The Crystal-Barrel Experiment
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Upgrade Motivation

Main calorimeter not in �rst level trigger

Inner Detector is not sensitive to neutral
Particles

Detector angular coverage

Inner Detector 23.1◦ < θ < 166◦

Forward Plug 11.2◦ < θ < 27.5◦

MiniTAPS 1◦ < θ < 12◦

CB calorimeter needs to be included in the �rst level trigger

Information on number of clusters has to be available within < 700ns
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Improving Signal to Noise

Pin diodes are replaced by Avalanche
Photo Diodes (APDs).

Reverse bias voltage, high doping creates
strong electric �eld
⇒ Drifting electrons create an avalanche
⇒ High internal gain
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Splitting the Signal

[1]

Signal from the preampli�er is shaped and split up:

Timing branch: Very fast rise and decay time, used for
the trigger decision.

Energy branch: Slower signal allows for better
signal-to-noise ratio when measuring the
integral, which is proportional to the
deposited energy

Timing branch signal is used to detect clusters with an FPGA
and a de�ned pattern

Old charge integrating circuit is replaced with sampling ADCs
for the energy readout

[1]
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Analysis
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Event Selection

To remove background events some cuts are applied:

Timecut: The event should coincide with an tagged photon

Kinematic restraints require the incident photon, the proton and meson to be coplanar

Predicted and measured angle of the Proton must be equal

Invariant mass of the two photons equal to one pion

Mass of the proton from known initial state
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Event Selection
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Background Subtraction

Background is determined with a carbon target.
The same event selection is applied
More time with the butanol target ⇒ Background has to be scaled!
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Dilution
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Getting Results
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Forward Directions

3 PED measured all �nal states: 2 γ and proton
in forward directions proton might get lost

To get the forward direction, we need to look at 2.5 PED and 2 PED events.

2.5 PED Only the track information of the Proton could be reconstructed.
Same event selection and background subtraction as 3 PED.

2 PED Proton could not be measured
Direction can be reconstructed, since initial state is known
Some cuts can not be used
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Thank you for your attention!
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150− 100− 50− 0 50 100 150
0.8−

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8 0.200000 - 0.300000

150− 100− 50− 0 50 100 150
5−
4−

3−
2−
1−

0

1

2
0.700000 - 0.800000

150− 100− 50− 0 50 100 150
1−

0.5−

0

0.5

1
-0.700000 - -0.600000

150− 100− 50− 0 50 100 150
1−

0.5−

0

0.5

1 -0.200000 - -0.100000

150− 100− 50− 0 50 100 150
0.8−

0.6−

0.4−

0.2−

0

0.2

0.4

0.6
0.300000 - 0.400000

150− 100− 50− 0 50 100 150
2−

1.5−

1−

0.5−

0

0.5

1

1.5 0.800000 - 0.900000

150− 100− 50− 0 50 100 150
1−

0.5−

0

0.5

1 -0.600000 - -0.500000

150− 100− 50− 0 50 100 150

0.8−
0.6−
0.4−
0.2−

0
0.2
0.4
0.6
0.8

1 -0.100000 - 0.000000

150− 100− 50− 0 50 100 150

0.6−

0.4−

0.2−

0

0.2

0.4

0.400000 - 0.500000

150− 100− 50− 0 50 100 150

φ
2.5−

2−
1.5−

1−
0.5−

0
0.5

1
1.5

2 0.900000 - 1.000000

A(φ) =
1

Λ
· σ↑ − σ↓
σ↑ + σ↓

= d · T · sin(β − φ)
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Cut Ranges
E=640MeV
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1 coplan _Cut ( Projection Z )
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1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240

50−

0
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1 coplan _Cut ( Projection Z )
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1 coplan _Cut ( Projection Z )
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0
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2.876718

1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240

0

500
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2.655099

1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240
14−

12−

10−

8−

6−

4−

2−

0

2

4

6

8 31.859756

1.000000

1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240

0

200
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1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240

0
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1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240

0

200
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1.652734
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1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240
12−

10−
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6−

4−

2−

0

2

4

6

8

26.582405

4.669465

1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240

0

200
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3.371223

4.292278

1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240

0
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4000 2.465104

2.645351

1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240

0

200
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800

2.862778

2.854603

1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240

10−

5−

0

5

10
16.287074

19.433246

1 coplan _Cut ( Projection Z )
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0

200

400

600

800

1000

1200

1400

1600

1800
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1 coplan _Cut ( Projection Z )
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3.216709

2.627256

1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240

0

100

200
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400

4.818031
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1 coplan _Cut ( Projection Z )

120 140 160 180 200 220 240
8−

6−
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2−

0

2

4
-12.227929

3.877464

1 coplan _Cut ( Projection Z )
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2 Ped Scaling
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Scaling factor :2.599681
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Cut-ranges

90

95

100

105

110

115

120

125

130

135

Min PiM

1000 1500 2000 2500 3000
E [MeV]

1−
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1)
Θ
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Min PiM

135

140
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Θ
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Meson Mass lower and upper cut

170
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E [MeV]
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Θ
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180
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Θ
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Cut-ranges 2
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Min MM
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Θ
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10−
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8−

7−
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3−

2−

1−

0

Min t

1000 1500 2000 2500 3000
E [MeV]

1−
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Θ
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0
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1000 1500 2000 2500 3000
E [MeV]
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Θ
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Theata di�erence lower and upper cut
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