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GRB AND SN CORRELATED 
EVENT BY  PURE ELECTRON 
JET 
ARXIV:1605.00177  
 
DANIELE FARGION, PHYS DEPT. ROME 1 AND INFN,ROME, 
PIETRO OLIVA; ENGEENIERING DEPT, CUSANO UNIV.ROME, 
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OLD FIREBALL 1980

New GRB-Jet..
(precessing) late FIREBALL 2000
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NEW POPULAR VIEW TODAY:  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GRB…POPULATIONS
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WHAT DOES WE MEAN BY GRB? JUST  BLAZING ..
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TO PRODUCE A GAMMA (MEV) GRB  YOU NEED A  
RELATIVISTIC CHARGE   HITTING A PHOTON (REAL OR 
VIRTUAL); 

○ A thermal bath in GRB will be opacque to 
itself 

○ (Over Eddington by dozen of order of 
magnitude) 

○ The relativistic charges, electron or proton 
are very different in their ability in 
gamma making: 

○ A) Their cross section is  almost the square  of the 
compton wavelenght , proportional  to the inverse 
of  the square masses: a ratio of nearly 4 million 
in favour of the electron..
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DIFFERENT RACCKETS (CROSS SECTIONS) TO MAKE A 
GAMMA PHOTON ; 
THE ELECTRON AND THE PROTON ONES 
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Proton

Electron

Photon
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THE LAZY (HEAVY) PROTON VERSUS THE 
LIGHT FAST ELECTRON
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B) A Lorentz boost factor of  a 
thousand or more is energetically  
needed ; it is more costly  for proton 
than for electron (proportional with 
their mass ratio) 
C) A total of nearly 8 billion times 
a more efficent  gamma showering  
by electron! Therefore UHE 
Electron are the ideal gamma 
sources
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HOWEVER MOST MODEL IMAGINE FIRST AN HADRONIC JET 
WHOSE SECONDARIES ARE PIONS AND LATER  FINAL 
ELECTRONS PAIRS AND NEUTRINOS WILL APPEAR

○ GRB must be source of neutrino GRB whose 
correlation might have been already found 

○ This is not the case: No GRB- ICECUBE 
connection has been found 

○ NOT  ICECUBE  event vesus GAMMA 
CONNECTION 

○ This imply either neutrino much earlier or simply 
they are not born at all

9



23-9-2016-D
:F

A
R

G
IO

N

REMIND ON GRBS 
NATURE
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WHERE THEY ARE IN THE SKY?

SGR
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PEAK  GRB ISOTROPIC LUMINOSITY WITH 
REDSHIFT: ARE WE IN THE CENTER?
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HOW DO WE EXPLAINED THE DIAGRAM?

○ The beam jet angle is modulated by the energy: 
○ The angle is inverse to the electron Lorentz factor 
○ The harder are the sharper and their jet 
 is more thin and more rare to be observed 
The jet  solid angle should be as the the inverse of  
luminosity  extreme ratio.. 
One over hundred milions sr. 
The jet should be persistent and thin 

The softer are born in the same jet external cones leading 
to softer photons and more probable observation; the 
hardest GeVs are the most rare 
The MeVs are abundant, The X-ray afterglow is 
extremely abundant and persistent! Not yet observed at 
cosmic distances because energy thresholds
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KILLING FIREBALL: WHY 15% OF GRBS SHOW AN X 
RAY PRECURSOR? 
PRECESSING EXPLAIN WHY..
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BRIEF SUMMARY: GRB  ---> OVER BILLION TIME EDDINGTON LUMINOSITY  
AN EXTREME VARIABILITY IN TIME AND OUTPUT: GEOMETRY BEAM VARIABILITY CAN!  

MOREOVER during 
X-AFTERGLOW 
And along  rarest 
 GeV peaks 
GRB holds 
Up to DAYS or  
months!
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HOW WE SOLVE THE PUZZLES BY A GRB GAMMA JET 
PRECESSING MODEL
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SIMPLEST CASE
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THE BLAZING PRECESSING GAMMA JET
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DIFFERENT GEOMETRY..DIFFERENT GAMMA 
SPECTRA
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GRB 110328A
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NEED FOR THINNER AND THINNER JET: 
POLARIZATION
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AVERAGED LUMINOSITY DECAY (POWER LAW-NOT 
EXPONENTIAL ONE) LIFETIME:PERSISTENT- NOT 
EXPLOSIVE ONE SHOOT GRB. DECAY  IN AN INVERSE TIME 
POWER, MODULATED BY JET BEAMING 
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BUT : GAMMA ARE MUCH LESS 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WHY NEUTRINO SHOULD BE MORE THAN GAMMA? 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IF WE  GO 1 KM depth 
The UNIQUE E:M: 
TRACES  (later  electron  
pairs and gamma) 
Are the MUONS: 
At 1 KM ..one of a million 
Of original PROTON and: 

ONE of a THOUSAND 
Of secondary neutrino. 

BELOW 12 KM 
The MUONS 
(FUTURE el. and gamma) 
 are a just  a very TINY 
FRACTION OF THE 
TEV parent NEUTRINOS: 

At 30 GeV 
ONE muon (= > gamma) 
 every  MILLION 
NEUTRINO 
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BUT: HADRON JET NEED A HUGE 
RATIO NEUTRINO OVER GAMMA FLUENCY

○THIS IS NOT 
OBSERVED: GRB AND 
probable ICECUBE 
FLUENCY are 
COMPARABLE!!
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MOREOVER A DIFFERENT HUGE PUZZLE: 
THERE ARE FEW SN-GRB EVENTS NEARLY SAME PLACE AND TIME 
HOW DID IT OCCUR?
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WE NEED A NEW ELECTRONIC JET 
MODEL  WITH RARE EXPLOSIONS

○ IT MUST BE COLLIMATED (JET OVERCOME 
EDDINGTON BOUND) 

○ IT MUST BE SUDDEN and POWERFULL 
○ (NO NEAR WIDE DIFFUSED STAR HALO) 

○ IT MUST SPIN AND PRECESS… interacting 

○ BECAUSE OF ELECTRONS WILL BE NO 
NEUTRINO 

 IT MUST SOLVE THE PUZZLE OF GRB 
SUPERNOVA EVENTS
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○arXiv:1605.00177 

○ Solving the missing GRB neutrino and GRB-SN puzzles 

○ Daniele Fargion, Pietro Oliva 
○ Every GRB model where the progenitor is assumed to be a highly relativistic 

hadronic jet whose pions, muons and electron pair secondaries are feeding the 
gamma jets engine, necessarily (except for very fine-tuned cases) leads to a high 
average neutrino over photon radiant exposure (radiance), a ratio well above unity, 
though the present observed average IceCube neutrino radiance is at most comparable 
to the gamma in the GRB one. 

○  Therefore no hadronic GRB, fireball or hadronic thin precessing jet, 
escaping exploding star in tunneled or penetrarting beam, can fit the 
actual observations.  

○ A new model is shown here, based on a purely electronic 
progenitor jet, fed by neutrons (and relics) stripped from a 
neutron star (NS) by tidal forces of a black hole or NS 
companion, showering into a gamma jet.  

○ Such thin precessing spinning jets explain unsolved puzzles such as the existence of the 
X-ray precursor in many GRBs. The present pure electron jet model, disentangling 
gamma and (absent) neutrinos, explains naturally why there is no gamma GRB 
correlates with any simultaneous TeV IceCube astrophysical neutrinos. 

○  Rare unstable NS companion stages while feeding the jet may 
lead to an explosion simulating a SN event. Recent 
IceCube-160731A highest energy muon neutrino event with 
absent X-gamma traces confirms the present model expectations.
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http://arxiv.org/find/astro-ph/1/au:+Fargion_D/0/1/0/all/0/1
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ELECTRON JET NEED A VACUUM LIKE SPACE FOR THE  
ELECTRON BEAM JET TO BE BUILT  
AND REMAIN COLLIMATED: NS+ BH SYSTEMS
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BETA DECAY IN A THREE VIEW: 
THE PROTON IS AT REST, NEUTRINO IS ISOTROPIC, RELATIVISTIC  
ELECTRON ALMOST, TOO..
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TIDAL STRIP TEASE OF NEUTRONS AND 
THEIR DECAY IN FLIGHT: LOW ENERGY 
NEUTRINO UNOBSERVABLE (IF NOT GALACTIC..)  
THEIR  THEIR BETA DECAY IN FLIGHT
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34

Building a net charged (proton)  
accreating disk-ring
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THE  TIDAL EVOLUTIONS TAILS 
      STRIP TEASE
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THE SHRINKAGE OF THE ELECTRON  
  BEAMED BY MAGNETIC LINES AND INHOMOGENEITY: 
POWERING UHE ELECTRON JETS AND PAIRS  
PRODUCTION LEADING TO A GAMMA JET 
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ANALOGY OF  THE PRECESSING JET STAGE: FROM GRB TO  NEARBY  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THE BLAZING PRECESSING GAMMA JET
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MAKING NS  BY STRIPTEASE  
LIGHT AND LIGHT  
UP TO UNSTABLE MASS

39



23-9-2016-D
:F

A
R

G
IO

N
THE NS BELOW MINIMAL MASS :UNSTABLE
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FINAL TRACES OF GRB-SN EVENTS: 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GRB…POPULATIONS: 
SHORT NS-NS; 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CONCLUSIONS

○ Absence of much astrophysical neutrino 
○ Absence of correlation GRB-Neutrino 
○ Absence of any gamma tail in UHE Neutrino-X-Gamma 
○ It Disfavours (or rejects) hadronic Jet as 
○ (FIREBALL or thin precessing muon-electron jet) 
○ The SN in GRB is a false SN : 
○  it should not show the Co and Ni radioactive tail 
○ The Model tell us that NS-BH arise and fade around 

tens up to thousand solar mass BH 
○ Somehow it is connected to LIGO events: 
○ The GRBs are NS-NS or NS-BH,  

○  BUT  
LIGO BH-BH should be almost always without gamma 
tail but just GWs 43
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MOLTI THANKS

○For being here 
○For full attention
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CONCLUSION   BASIC ONE

○ After any hadronic barrier, like atmosphere (10 m. w.e.) , like 1 km 
rock, like 12 km rock, the surviving e.m. traces (future Gamma Burst) 

  of  charged pion respect the  surviving neutrinos 
○ Are smaller and smaller 
○ Asymptotically Ratio = L (muon)/ L (neutrino)=>gamma/neutrinos 
○ At tens km rock size and at  3 PeV  energy 

○ One part over ten thousand 
○ THEREFORE IF TEN THOUSAND NEUTRINO 
○  FOR EACH  GAMMA if we cross obstacles 1km size 
○ WHERE ARE HIDDEN SO MANY  PeV neutrino and 
○ GRB  NEUTRINO FLUENCY ? 
○ Expected fluency at least tens thousand WB one! 
○ Where are the  neutrino connection with GRB?  
○ A severe shadow for Fireball Hadronic shock model
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The Ruffini’ predicted SN in GRB 130425 observed on 13052013: No bumps?

46



23-9-2016-D
:F

A
R

G
IO

N

47



23-9-2016-D
:F

A
R

G
IO

N
REBRIGHTENING
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HOW WE SOLVE THE PUZZLES BY A GRB GAMMA JET 
PRECESSING MODEL
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INVERSE COMPTON BY UHE ELECTRONS
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ICS ONTO BBR
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ICS NON RELATIVISTIC CASE
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ICS IN LEP 1998: THE HUGE LOSS OF 
ENERGY FORCED TO LEAVE ELECTRONS AND 
TO MAKE LHC (PROTONS-PROTONS)

55



23-9-2016-D
:F

A
R

G
IO

N

GRAZIE DELLA  CORTESE ATTENZIONE
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UNUNSWARED GRBS PUZZLES  
FOR FIREBALL
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2005:: ESCAPE THE SN FIREBALL : 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THE RAREST SOFT GRB ARE VERY ABUNDANT  BUT HIDDEN BY 
DETECTION THRESHOLD WHEN FAR AWAY. 
THE MOST FAR GRBS ARE THE BRIGHTEST AND HARDEST  AND  OFTEN VERY 
VARIABLE :  A THINNER JET IN LARGE SAMPLE  MAY EXPLAIN IT 
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SHORTER  GRBS TIME: 
AGN ANALOGY : IC 310-,  260 MPC AWAY,  
 300 MILLION SUNS BH= 9000 S. SCHWARCHILD TIME  
VARIABILITY 4.8 MIN= 300 S. NEED FOR  VERY THIN PRECESSING JET 
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○ arXiv:1605.00177 

○ Solving the missing GRB neutrino and GRB-SN puzzles 

○ Daniele Fargion, Pietro Oliva 
○ Every GRB model where the progenitor is assumed to be a highly relativistic 

hadronic jet whose pions, muons and electron pair secondaries are feeding the 
gamma jets engine, necessarily (except for very fine-tuned cases) leads to a high 
average neutrino over photon radiant exposure (radiance), a ratio well above unity, 
though the present observed average IceCube neutrino radiance is at most comparable 
to the gamma in the GRB one. 

○  Therefore no hadronic GRB, fireball or hadronic thin precessing jet, 
escaping exploding star in tunneled or penetrarting beam, can fit the 
actual observations.  

○ A new model is shown here, based on a purely electronic 
progenitor jet, fed by neutrons (and relics) stripped from a 
neutron star (NS) by tidal forces of a black hole or NS 
companion, showering into a gamma jet.  

○ Such thin precessing spinning jets explain unsolved puzzles such as the existence of the 
X-ray precursor in many GRBs. The present pure electron jet model, disentangling 
gamma and (absent) neutrinos, explains naturally why there is no gamma GRB 
correlates with any simultaneous TeV IceCube astrophysical neutrinos. 

○  Rare unstable NS companion stages while feeding the jet may 
lead to an explosion simulating a SN event. Recent 
IceCube-160731A highest energy muon neutrino event with 
absent X-gamma traces confirms the present model expectations.
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THIS TALK FIRST SUMMARY

○ GRB billion time brighter SN needs JET 
○ Even EARLY FIREBALL are nowday beamed 
○ But one shoot. 
○ Hadronic and later electron pair-Gamma Jet 
  very popular and alive model 

○ Even our earliest thin precessing JET SURVIVED 
nearly 1994-1999-2005-2015 also has hadron-muon-
electron jet. 

○ ALL HADRONIC-ELECTRON JET ARE INCORRECT 
○ GRB MOST LARGE PUZZLE: GRB and SN event 
○ NEED OF A NEW JUST ELECTRON (No muon) JET 

with some rare SN-like event 66



23-9-2016-D
:F

A
R

G
IO

N

ENERGY IS MORE A MIXED INTEGRAL OF EFFECTS ( BEAMING TIME ), 
BUT HARDNESS CONNECTION IS THERE (AMATI CONNECTION)
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