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MAGIC TELESCOPES

• What Happens After the Camera? 

• Signal PMT optical transmitted (VCSEL)

• Trigger signal:

• The level-zero trigger set the discriminator 
threshold in real time for each pixel in the trig-
ger region, excluding the electronic noise and 
part of thenight sky background (NSB). 

• Each telescope separately hasa level-one 
digital trigger with the 3 next neighbour (3NN) 
topology, it means that it only selects close 
compact events that should include at least 3 
next neighbouring pixels. 

• Only events that trigger both telescopes are 
recorded. 

• The stereo trigger, level-three, makes a tight 
time coincidence betweenboth telescopes.

•
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Low ENERGY OBSERVATIONS
Goals & Difficulties
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THE SUM-TRIGGER-II 
A Solution

- Sum of analog signals of a patch of PMTs

- Use small photon signals below the single 

   channel  threshold

- Integration of larger area (size of shower) 

   increases S/N
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THE SUM-TRIGGER-II 
A Solution

- Delay: 

To correct PMTS and optical fibers delay
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THE SUM-TRIGGER-II 
A Solution

- Atenuation: 

All the signal contribute equally
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THE SUM-TRIGGER-II 
A Solution

- Clipping:
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THE SUM-TRIGGER-II
HARDWARE DEVELOPMENT

FAN TRAY

8 channels

8 channels

8 channels

8 channels

FROM 
RECEIVER-II

 SUM-MEZZA. 
(1)

SPI BACKPLANE (3U)S
P
I 

co
n
tr

o
l

Power 
stage

Split 
stage 
(x3)Clip 

stage

J1

32 ch.

32 ch.

SUM-BACKPLANE (10U)
(complete passive)

SUM-BOARD (3U)

32 ch.

19 ch.

19 ch.

19 ch.

1 out

1 out

1 out

TRIGGER 
MONITOR

(2)

POWER SUPPLY 
CLIP-BOARD

POWER SUPPLY 
BACKPLANE

Delay 
stage

Attenuation 
stage

D1

D2

D3

D4

TH Σ

ΣTH

TH Σ D5

D7

PWR

D8

D
a
ta

TO ASTRO-
BOARD

Lateral view

reference
for timing measurement:
--> any random channel

Summing 
boards 

(Padova)

Clipping 
boards
(MPI)

Backplane
(Padova) ASTRO 

board
(MPI)

J.R. García ,MAGIC-MPG                               RINGBERG - 2013



THE SUM-TRIGGER-II
SUM-TRIGGER SOFTWARE CONTROL: CRISTAL
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SUM-BOARD  
•HARDWARE & SOFTWARE DEVELOPMENT

1) Sum of analog signals of a 
macrocells (3 mac./board)

2) Consequent signal 
compared with programable 

Threshold

3) Trigger generated when it 
excess
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THE SUM-TRIGGER-II
THE EXPECTED PERFORMACE
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THE SUM-TRIGGER-II
IMPORTANCE: I.E PULSARS  PHYSICS

CRAB

    MAGIC Collaboration.  A&A, 540 (2012) A69

Phase-resolved energy spectra of the Crab pulsar in the range of 50-400GeV 
measured with the MAGIC telescopes
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THE SUM-TRIGGER-II
IMPORTANCE: I.E PULSARS  PHYSICS

Geminga

Fermi-LAT Observations of the Geminga Pulsar

A. A. Abdo et al. 2010 ApJ 720 272
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