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The very beginning of MAGIC 

• In September 1992, after ~2 months of commissioning, we put into 
operation the 1st IACT of the HEGRA array 

• ~2 months later we have got the 1st signal from Crab Nebula, 1st 
time confirming the pioneering result of the 10m Whipple T. team 

• In 1993 we built and put into operation the 2nd HEGRA telescope, 
started preparing the so-called “stereo” observations 

• From the first observations we understood that the imaging 
camera should have larger field of view, on the order of ≥ 4° 

• Also, from image analysis we understood that it is not only the 
Light of Nigh Sky (LoNS) which is limiting the threshold of an IACT, 
but the fact that one needs ~100 signal photo electrons in order to 
talk about a meaningful image, which one can analyze 

 



The first (prototype) IACT of HEGRA in La Palma 

• This telescope produced  
results in a record-short 
time 
• After 2-months of  
operation we were the first  
to confirm the gamma-ray  
emission from Crab Nebula, 
measured by the team led by  
Trevor Weekes in Arizona, USA 



The very beginning of MAGIC 

• Soon it became clear that IACT operation is in contrast with 
the non-imaging technique, which is working on the verge of 
the LoNS fluctuations 

• This made it clear that the usual consideration that the 
threshold energy E of an IACT is proportional to 1/√Amirror is 
simply wrong and the correct dependence is E ~ 1/Amirror 

• I understood that if HEGRA 1st tel. with a 10 m² mirror area 
had a threshold of ~1 TeV, then a telescope with 20 times 
larger mirror area (~ 200 m²) should have a threshold of ~20 
times less, i.e. 1 TeV/20 ~ 50 GeV 



The very beginning of MAGIC 

• In 1994 I started looking for a large size telescope and by a 
chance found on a cover of a solar energy journal the picture of 
the 17m diameter solar telescope of DLR @Lampoldhausen   

• But the optics was very poor 

• We understood that we could build our own IACT but with a 
better optics  

• 1995 we made three presentations @ conferences on the future 
telescope, which sometimes later on we dubbed as MAGIC 
(Major Atmospheric Gamma Imaging Cherenkov)  

• One shall keep in mind that this happened at a very “hot time” 
for HEGRA IACT array, i.e. the IACTs # 3, #4 were under 
construction, #5 and #6 under planning     



The 1st meeting of the MAGIC 
collaboration, Hinterriß, Austria,  

Photo taken on 20th January, 1996 



E-mail from Trevor Weekes  
to Eckart dated March 
1996 
 



• German Ministry for 
Education and  

Science (BMBF)  
document about 
the review of HEGRA by 
a representative 
international review 
committee 
Date: February 1-2, 1996  
• Reviewers:  
• J. Cronin 
• D. Fegan  
• G. Schatz  
• J. Trumper  
• A. Watson 
 



Different components of  
HEGRA were critically  
reviewed 



Conclusions and  
recommendations of the 
committee: 



Expression of Interest, 
of VERITAS, from 
September 1996, 
  
was followed by the 
 
Letter of Intent , VERITAS  
March 1998 



Plans of VERITAS; 
a 7 telescope array 



Letter of Intent, HESS 



A very good, very memorable  
workshop, 5th in the series 
  
the main organizer:  
Okkie de Jager 



Okkie de Jager 

• Okkie was one of the most enthusiastic  astro- 
physicists I have ever met 
• He has top-cited publications in astrophysics 
• But he was very actively developing  
experimental ideas and even patenting and trying  
to commercialize them (like the low-cost ozone  
generator or a special low-noise amplifier for  
radio-telescopes) 
• It was Okkie who suggested the principle of  
Sum-Trigger (though his initial idea needed to be 
further improved and optimized) 
• The tough illness took his life  

1961 - 2010 



Constraints in Reducing the Threshold of an IACT 



Excerpt from the Proc. Towards the Major Atmospheric  
Cherenkov Detector V, Kruger National Park, South Africa 



Thoughts of Patrick Fleury in Proc. of the Kruger Nat. Park, 1997  



C. L. Bhat from BARC in  
Mumbai, India, asking for  
replicating some technological  
developments led by MAGIC, 
for their own 17m MACE  
project, 1999 



• The shape of this US  
spy-satellite dish of 100 m  
diameter reminded us that  
of MAGIC 
• This has independently 
supported our endeavors 
that we were on a right track 



Eckart, doing the things by himself 

• During my 1st visit in MPI lab in June 1990 I saw Eckart 
„cooking“ a big piece of scintillator for the HEGRA array 

• The scintillators turned out to have bubbles everywhere, or 
vice-versa: numerous bubbles were surrounded by some 
scintillating material; his only aid was Ina, the long-time 
colleague, technical help, friend and secretary  

• That was the typical Eckart: no problem to solve any problem, 
possibly by the most cost-efficient way 

• Eckart with his PhD students Martin Merck and Albrecht Karle, 
they put HEGRA scintillator array (252 huts) + AIROBICC (100 
huts, Eckart‘s baby) into operation, with Frank Krennrich and 
myself, plus some people from Kiel, 1st HEGRA IACT 

 

 



 

• Everybody around him knew that there is a reference person 
who one can go to and ask arbitrary questions about the 
technology, cosmic rays, gamma rays, neutrino detectors and 
astrophysics, drak matter experiments, accelerator 
expeiments, nuclear medicine,… 

• Of course that was a luxury for us, which we are missing badly 

Eckart Lorenz, one of the last Mohicanes in 
experimental science 
a view of someone who worked next to him for 24 years 



• Eckart was absolutely enthusiastic about MAGIC, which he gave 
shape from the very first days 

• The initial criticism about MAGIC, which I can remember, was from 
a representative committee evaluating MAGIC, about too many 
new technologies Eckart was simultaneously introducing 
– carbon-fibre frame of the telescopes,  
– all-Al diamond mirrors,  
– sytem of Active Mirror Control,  
– 20s fast rotation of the telescope,  
– fast analog signal transmission via optical fibres by using VCSELs,  
– hemispherical fast PMTs from EMI,... 

• The history showed that indeed, we needed relatively long time for 
„polishing“ the novel technologies, but then, once it became 
operational, it paid off 

Eckart Lorenz, the scientist and the inventor  
a view of someone who worked next to him for 24 years 





Eckart Lorenz, the scientist and the inventor:  
Obtaining membership of Polish Academy of Sciences in Berlin 
Unfortunately he enjoyed this moment only ver short; within a 
minute he fainted, fall down and never get back to consciousness 



• When the CTA endeavor started, Eckart became one of its 
most enthusiastic members 

• He started giving shape to the Large Size Telescope (LST) of 
23m diameter 

• He took onto his shoulders the responsiility for the giant 
mechanical mount, trying to make it light-weight, optimising  
performances, asking for fine studies of multi-mode vibrations 
and oscillations of the telescope, … 

• Now we are almost ready with the 23m; Eckart‘s contribution 
was decisive (you will see that telescope during the trip to 
ORM on Thursday)! 

 

Eckart, the scientist and the innovator:  
a view of someone who worked next to him for 24 years 



• Most people sitting in this auditorium 
and many hundreds who are not  
present, know that we had a  
brilliant colleague who gave a shape to  
current Astroparticle Physics, to 
physics of cosmic rays and to  
astrophysics by means of g-rays 
  
• Our great respect and  
admiration to him! 

Eckart, the great scientist and the innovator  
a view of someone who worked next to him for 24 years 



Rudy Bock 

• Rudy worked lifelong at CERN and was 
a real expert in statistics, software and  
analysis methods, physics in general 
• He was a great leader and guided the 
young generation of Magicians to develop 
the software and analysis codes for MAGIC 
• He taught us that the best method to learn  
a language is to have girl-friend; after we  
learnt that, we stopped wondering as to why 
he was fluent in 10 languages  
• His excellent English was a real rescue for  
us in writing articles; loved people, good  
food and wine and was enjoying life 

 

1935 - 2015 



Daniel Kranich 

• I used to share an office with him 
and closely learnt his gentle character 
• He was one of the best PhDs in our 
group and in MAGIC 
• The quasi-periodicity of Mrk-421 
in 1997 (we observed the  
source for 400h) was his result  
• Already in 1997 we published a  
paper on observations at moon-light 
• He took so many responsibilities in 
MAGIC (scheduler, lead analyser,…) 
• Tragically passed away in mountains  

1966-2014 



Ice started on Jan. 14 in 1994 
hold on for 2 weeks 

• Fire on Oct. 17 in 1997 destroyed 
in less than 45 min. about 1/3  
of the HEGRA array 
 
• MPI got reimbursed from the „Allianz“ 
insurance company 1.7.-Mln DM; that 
served as the seed money for MAGIC 



The Multi-component HEGRA detector 

252- scintillation huts, 100-AIROBICC, 17- muon towers, 6-IACTs,  
Guest experiments: 10- CRTs, 10-CLUE deep UV IACTs 



In spite of natural catastrophies like ice and 

fire HEGRA has well-survived and even 

more, provided wonderful results in cosmic 

rays and in particular in VHE gamma rays   



Installation of the 1st MAGIC reflector frame 

14th December, 2001 



MAGIC-I laser show: the system of Active Mirror Control is On 

Photo 07.10.2003 
R. Wagner 







Science with MAGIC-I stand-alone 

• First science results obtained I 2004, but the publication flow 
stabilized in 2005-2006 

• In 2006 VHE gammas from LSI+ 61 303 (Science) 

• Crab pulsar at E ≥ 25 GeV (Science) 

• VHE gammas from 3C279, z=0.536 (Science) 

• Improved performance of MAGIC through signal timing, ApP 

• IC 443, 3C66 A/B 

• Probing Quantum Gravity with outburst of Mkn-501, Phys. Lett. 

• …..Was a good source hunt 

• In 2008 the 2nd MAGIC was built, commissioned and since 2009 
operated  



Florian Goebel, the manager of M-II 

• Florian was one of the brightest young  
astrophysicists in MAGIC, all were convinced 
he was on the track to make great career  
• Florian was there to help whoever and  
wherever he could, was “universal” in both  
hardware and software tasks 
• With enormous enthusiasm he was  
involved in almost every task of MAGIC 
• He tragically passed away just 2 days  
before the planned inauguration of M-II 
on 13th of Sept. 2008 

1972 - 2008 



July 2008 



M-II inauguration, April 25th 2009  



Eckart at the inauguration of the M-II 

   
•MAGIC has opened a new window 
in the electromagnetic spectrum,    
into the sub-200 GeV 
  
• With MAGIC discovery of 25 GeV 
pulsed g emission from Crab pulsar it 
became possible making gamma  
astrophysics @ few tens of GeVs 



M-I and M-II telescopes, 2009 



Razmik Mirzoyan & Antonio Stamerra: Status 
of the MAGIC Project 

MAGIC sensitivity development during time 

MAGIC GM, La Palma, 
26.06.2018 



MAGIC upgrade in 2012 

• The M-I and M-II were operating with cameras of somewhat  
different designs, light sensors and readout electronics 
• In 2011 - 2012 we decided to make them more similar and built  
a new imaging camera for the M-I, similar to that of M-II 
• Since 2013 MAGICs are in stable operation 
 



Razmik Mirzoyan & Antonio Stamerra: Status 
of the MAGIC Project 

Significant Improvements of Sensitivity at Lowest and 
Highest Energies due to SumT-II  &  VLZA Observations 

MAGIC GM, La Palma, 
26.06.2018 



The Crab pulsar & MAGIC 
Aliu  et  al. (MAGIC collab.)  
Science  322  (2008)  1221 
First detection of emission 
above 25GeV  for a pulsar 
 
Aleksic  et  al  (MAGIC  collab.), 
 ApJ, 742 (2011) 43, 
First spectrum 25-100GeV 
 
Aleksic  et  al  (MAGIC  collab.), 
 A&A, 540 (2012) A69 
First spectrum 50-400GeV 
 
Aleksic et al (MAGIC collab.), 
A&A 565, L12 (2014) 
Discovery of Bridge Emission 
 
Aleksic et al (MAGIC collab.), 
A&A, 585 (2016) 
Tera-electronvolts pulsed 
gammas 
 



Sum-T2 performance slide from the MAGIC meeting 



Razmik Mirzoyan & Antonio Stamerra: Status 
of the MAGIC Project 

MAGIC GM, La Palma, 
26.06.2018 

One of the Sum-T2 Results:  
Discovery of Geminga pulsar @ VHE  



Razmik Mirzoyan & Antonio Stamerra: Status 
of the MAGIC Project 

Cartoon on longer path length in atmosphere 
for an EAS @ large zenith angle observations 

MAGIC GM, La Palma, 
26.06.2018 

small zenith angle 



Razmik Mirzoyan & Antonio Stamerra: Status 
of the MAGIC Project 

MAGIC Getting a Second Wind at ≥ 100 TeV With Very Large Zenith 
Angle (VLZA) Observations   

 

MAGIC GM, La Palma, 
26.06.2018 

Sunset @ ORM 
2200 m a.s.l.  
La Palma 

Now we are working with a novel for IACTs calibration method of the  
atmospheric absorption as well developing a very precise, advanced  
calibration, based on a small optical telescope with a spectrograph  



Razmik Mirzoyan & Antonio Stamerra: Status 
of the MAGIC Project 

Comparison with HEGRA Crab spectrum: collected similar 
statistics in ~ 8-times shorter observations with MAGIC 

MAGIC GM, La Palma, 
26.06.2018 



MAGIC extragalactic sky 



Flat Spectrum Radio Quasars 
• The most luminous sources: g-ray emitting AGN class 
 -the VLBA jets with high Doppler factors, “knots” in the jet 
 -optical spectrum shows broad emission lines 
 -SED: low synchrotron peak frequencies (infrared) 
            
        In VHE (>100GeV) g-rays 8(?) known, 7-MAGIC: 
• 3C279 (MAGIC in Feb 2006 and Jan 2007, single night 

detections, MAGIC in Feb 2014 detection of weak signal  
• PKS1510-089 (H.E.S.S. in March-Apr 2009, MAGIC in Feb-Apr 

2012, March-June 2013 no VHE variability) 
• PKS1222+216 (MAGIC single night in June 2010, VERITAS and 

MAGIC several nights in Feb 2014) 
• PKS1441+25 and B0218+357 the newbies 
• S4 0954+65 and BL Lac disputed classifications 



Icecube event 170922A 



Razmik Mirzoyan & Antonio Stamerra: Status 
of the MAGIC Project 

MAGIC GM, La Palma, 
26.06.2018 

List of 41  
discovered  
by MAGIC  
sources: 



Razmik Mirzoyan & Antonio Stamerra: Status 
of the MAGIC Project 

MAGIC GM, La Palma, 
26.06.2018 

List of 41  
discovered  
by MAGIC  
sources: 



Razmik Mirzoyan & Antonio Stamerra: Status 
of the MAGIC Project 

Summary 

• The MAGIC experiment is in its historical best condition and 
with MoU of 2017 the CB decided to operate MAGICs for 
further 5 years 

• We have published some 190 articles in peer-reviewed 
journals 

• We are in the best, most productive  phase of our science 
productivity 

• At very low energies (~ 20-30 GeV) and at very high 
energies (≥ 100 TeV) we got a serious boost in sensitivity 

• I wish us a successful conference and I am sure that in the 
next days we will learn a lot about the interesting science 
pursued with MAGIC 

MAGIC GM, La Palma, 
26.06.2018 



10-minutes presentation of the spokesperson 



• My colleague from MPI, an 
engineer-physicist Juergen 
Gebauer went to La Palma with 
Eckart for installing work of 
detectors. Back from LP he 
complained emotionally (but 
not very loud), that Eckart used 
to work 16 hours a day and 
unfortunately he and the rest of 
the crew had to do the same 

• He told me he will refuse to do 
the same in future 



• Eckart was born on June 7 in 1938 
• Not-surprisingly his early memories 
were linked to the end-phase  
of the WW2, to hunger, family  
Escape (mother + 4 small kids)   
from regions of active military actions,  
loss of father 
• Bitter events which impregnated his life 
• Despite all these he was always in  
high-spirits 
• He used to tell really funny stories  
from his childhood, with a fine humor 
 

Eckart Lorenz, the scientist:  
a private view of someone who worked next to him for 24 years 


