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The Luminosity Detector at PANDA



Luminosity Detector

4 planes in line
10 modules on each plane
8 sensors on each module
320 pixel sensor in total



Arrangement of the Sensors

320 sensors glued on 40 CVD diamond wafers

● 4 planes with 10 modules
● Full azimuthal range



Motivation



Sources of Uncertainty I



Sources of Uncertainty II



Sources of Uncertainty III



Sources of Uncertainty IV



Capacitiv Sensors
Capacitec

● 2 mm range
● ~40 nm resolution



Measurement Arm

Hexagon Romer 75

● Only tactil measurement possible
● Measuring distance: 1.25 m
● Accuracy: 26 µm
● Easy to transport:

○ < 10 kg
○ No calibration after transport



Deformation of the Vacuum Box



Simulated Deformation of Vacuum Box

Goal: Max. permissible deformation of 
200 µm at height of cap. sensors

Goal: Symmetry between the two 
square tubes



Measurement of the Deformation of Vacuum Box

Master thesis by J. Petersen
1. Reference & Reproducibility

Accuracy of better than 30 µm
2. Lid closing reproducibility

Lid placement better than 33 µm
3. Closed box

Deformation of about 30 µm
4. Box under vacuum



Deformation of Vacuum Box under Vacuum I

Deformation between evacuated and 
inflated state of the Vacuum Box
 
Results Box:
1. Reproducible deformation in the 

downstream part
2. Symmetry between Left Side and 

Right Side
3. Deformation in the order of 100 µm



Deformation of Vacuum Box under Vacuum II

Deformation between evacuated and 
inflated state of the Vacuum Box
 
Results Lid:
1. Symmetrical deformation of the 

square tubes (important for 
possible tilting of the LSM)

2. Reproducible deformation
3. Order of magnitude of deformation 

plays a minor role



Stationary CMM
Zeiss O-INSPECT 543
● Optical and tactil measurement
● Measuring volume: 50 cm x 40 cm x 30 cm
● Accuracy: 1.7 µm - 4.9 µm

Training was in March and May

More complicated as Measuring Arm

Preparation for the measurement of LMD components 
started



Stationary CMM

Optical measurement:
● 2D measurement
● In z-axis only points possible

Tactile measurement: 
● 3D measurement
● Scanning possible
● Different prober available 



Examples



Examples



Measurements on the half plane

Counterpart to the 
capacitive sensors

Sensors

Flex cables



Conclusion

Measurement Arm and Stationary Coordinate Measuring Machine available for 
Survey of the LMD

Measurement Arm:
● Accuracy better than 30 µm
● First measurement done

Stationary CMM
● Accuracy better than 5 µm
● Training was in March and May
● Preparation for measurements of LMD components ongoing


