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MAGIC LIDAR System

Photograph of the LIDAR System Working Principle:
on the MAGIC Site:
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PCB with amplifier and HPD power supply

High QE Hybrid Photon Detector (HPD)

Interference filter
10 nm bandwidth

Diaphragm for limiting field
of view to beam diameter

Stiff aluminium

telescope tube
-~

\ Counter weights
Polar robotic
telescope mount

60 cm _diame_ter milled
aluminium mirror

Pulsed, passively Q-switched
frequency doubled Nd:YAG laser

Laser mount - adjustable
for beam alignment
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Goals of the Upgrade

1. Extending the measurement range

a) To short Distances | A Shower

. ngher dynam|c range ' from Zenith Direction
of readout electronics |

* Higher amplifier bandwidth

Air Shower
from Large Zenith

Earth
Atmosphere

a) To long Distances

* Powerful Laser

e Better S/N for more
reliable photon counting

2. Better humidity protection
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Transmitter Module

20x beam expander

4

Sent back for new
calibration
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Detector Module
Ap-Dez 1t

Amplifier Support
Board Structure

Channel 1

Channel 2
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High Voltage Module

Connector to PC

ADC for 600 V
Monitoring DC/DC Converter
-8 kV
DC/DC Converter

Connectors to Detector

12 cm
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HPD Signal Shape

Ap-Byz+1

Setup:
e HV:-8 kV

e Bias: 422V Channel 1
- Gain: 150 000

Results:

e Good coincidence

Channel 2

* FWHM 2.3 ns

 Up to 6 photoelectrons resolved
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LIDAR Raw Signal

Full Range: Near-Field:
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LIDAR Return

Range Corrected LIDAR Return:

—h

o
i
Lo

—h

o
i
ha

|I

Iy .;J |II |'| |'-II| || |

g |
) il ‘llul'll B

:ff::.'::':: |il|u ‘E‘Ij

Signal x R? [phe m?/bin]

—

o
—i
—

L e e |
I SR RS M A S AR W S I s L0111
SN RS U N SR SRR S AN O

| | | | . i. | | | |.i|. x103

0 2 4 6 8 10 12 14 16 18 20 22 24
Altitude above MAGIC [m]

dmueller@mpp.mpg.de

05.02.16



Conclusion & Qutlook

Conclusion:
 Construction of new transmitter, detector and HV module
* Implementation of control electronics for HV module

e Successful test of the new detector on site

Outlook:
* Installation of the new powerful LASER

* Optimization of detector optics
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Hybrid Photodiode (HPD)
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Charge Distribution

1 ph.e Charge Distribution of the HPD for different Bias Voltages:

Counts
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Bias Voltage

416,2 V
418,7 V
420,0V
421,3V
422,0V
422,6 V



Cloud Analysis
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Atmospheric Transmission:
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