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For	
  what MAGIC	
  will be	
  remembered?

• 5	
  years	
  ago,	
  after	
  several	
  beers	
  (or	
  glasses	
  of	
  wine?	
  I	
  
don’t	
  remember),	
  I	
  remember	
  that	
  we	
  were	
  discussing	
  
with	
  Teshima and	
  wondering.	
  “We	
  did	
  a	
  lot	
  of	
  nice	
  
things,	
  but:	
  for	
  what	
  MAGIC	
  will	
  be	
  remembered	
  in	
  50	
  
years	
  from	
  now?”

• We	
  listed	
  several	
  possibilities
– Violation	
  of	
  the	
  Lorentz	
  invariance
– Discovery	
  of	
  axions
– The	
  extreme	
  energetics	
  of	
  GRBs
– …

• Multimessenger	
  astronomy/astrophysics	
  was	
  
something	
  we	
  did	
  not	
  think	
  of



IceCube 170922
Alert sent 43s	
  after trigger
Multi-­‐messenger campaign launched



(F.	
  Halzen,	
  CIPANP	
  2018)



The	
  SED

MAGIC	
  5σ	
  sensitivity

Fermi	
  LAT	
  flux from	
  the	
  ATEL
(From	
  E.	
  Bernardini	
  et	
  al.,	
  in	
  A.	
  De	
  Angelis	
  et	
  al.,	
  arXiv:1711.01265)



• Photons	
  and	
  neutrinos	
  are	
  
hadroproduced at	
  ~	
  the	
  same	
  
energy,	
  but	
  photons	
  are	
  likely	
  to	
  
be	
  reprocessed	
  and	
  degrade
– Dramatic	
  evidence	
  when	
  you	
  think	
  
to	
  the	
  diffuse	
  neutrino	
  and	
  gamma-­‐
ray	
  backgrounds	
  measured	
  by	
  
IceCube and	
  Fermi

• From	
  a	
  ~300	
  TeV	
  neutrino	
  to	
  
MAGIC	
  energy	
  range	
  photons
– A	
  lot	
  of	
  information	
  on	
  the	
  target	
  of	
  
the	
  beam	
  dump
• Wait	
  a	
  minute:	
  an	
  ingredient	
  is	
  missing!

The  highest gamma-­ray energies are  the  key to  
understand physics behind this emission
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(F.	
  Halzen,	
  Nature	
  2017)

Energy	
  density of	
  TeV	
  gamma	
  rays
consistent with	
  EHE	
  neutrinos

DISTANCE



z ~	
  0.34
A	
  genuine	
  multimessenger/multiwavelength analysis



One result,  many consequences and  a  message
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• For	
  the	
  first	
  time	
  an	
  AGN	
  neutrino	
  source	
  was detected,	
  opening	
  a	
  
new	
  sector of	
  multimessenger	
  astronomy.	
  The	
  comparison of	
  
neutrino	
  energies and	
  VHE	
  gamma	
  rays is the	
  key
– Previously seen:	
  the	
  Sun,	
  The	
  Earth,	
  SN1987A

• We likely saw a	
  multi-­‐PeVatron in	
  action
– In	
  pg,	
  Ep ~	
  350	
  PeV/eg [eV]

• We just	
  observed the	
  tip of	
  the	
  iceberg
• If neutrino	
  detectors	
  will improve from	
  ~	
  1	
  astrophysical

neutrino/month to	
  ~	
  10	
  astrophysical neutrinos/month,	
  which
new	
  gamma-­‐ray paradises will we explore?	
  

• The	
  other key is low threshold with	
  rather high	
  sensitivity (MAGIC,	
  
LST)


