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MAGIC telescopes EI;;

Location

Energy range
Angular resolution
Sensitivity

Canary Island La Palma
50GeV - 50TeV (threshold energy will be 25GeV with Sum Trigger)

~0.06° (@1TeV)
~0.06%Crab (@500GeV with 50h observation )



Major Atmospheric
Gamma Imaging

Cerenkov Telescopes

Way to measure VHE gamma ray (@
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R Signal is faint(~10ph/m?) at 50GeV
and very short(a few nsec)

— Light pool

Detection by
fast cameras
in telescopes

We need sensitive and fast camera
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Camera of MAGIC telescopes (@ nmj

Camera consists of 1039 PMTs

for signal

Lid can be controlled by remote

Cable for cooling

Photo Multiplier Tube (PMT) T . We need to
Oto iultiplier tube emperature sensor ~
- ‘ o ; 1.control HV (~1000V)

2.protect PMT from
strong light (Moonlight,
Car flash, Bright star)

Cockcroft Walton Circuit VCSEL




Camera Control System(CaCo) f&

Cerenkov Telescopes

Optical
fibres

Control

cables

SCCP

control

processor




What is CaCo doing? E]m“’"m

Essential Function

@® Monitor/Set HV
@ Monitor DC from PMT

Open/Close a Lid

Monitor Camera temp/ humi

Monitor weather (temp/humi/wind/dust/seeing)
Switch ON/OFF a Pulse injection

Attenuation of Pulse injection

Set BIAS voltage for VCSEL

Monitor Photo Diode from VCSEL

Deal with Hot Pixel*®

Report

X Hot Pixel is a Pixel having high Direct Current

000000000

CaCo can contribute safety of device, Data quality checl,
Convert electrical signal to optical signal
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After camera upgrade (Nov 2012) E"“

Cerenkov Telescopes

Old M1 Software (guagua) Old M2 Software(CaCo?2)

e =| | iz = | Purpose:

EEEE | = = .
o | o " e Operator can control easily
* Making easy to debug CaCo

) e

Camera Control software is Unified

New M1 software(CaCo) New M2 Software (CaCo2)
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* Humidity sensors
e Cooling Plate
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e Camera Control System is not only controlling
HV and monitoring DC&HV, but also
protecting camera with monitoring humidity
temperature wind speed.

e After upgrade in Nov 2012, Camera Control
Software is unified.

 Camera Control System makes a report every
min to log HV, DC, Temp etc.
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