


Il	
  cannocchiale	
  di	
  Galileo	
  sembra	
  infrangere	
  

le	
  incorruttibili	
  sfere	
  e	
  rimuovere	
  l’orizzonte	
  







La soluzione Tolemaica 

Il	
  moto	
  del	
  pianeta	
  
lungo	
  i	
  piccoli	
  cerchi	
  
(epicicli)	
  spiega	
  il	
  
moto	
  retrogrado	
  











































 EPILOGUE$
  Three (!) gondolas are safe in the harbor… 
  …but that’s not what they are made for. 
   New gondolas might join, and all lead us  
          towards new (physics) horizons   

Thank you for your attention 









νe Disappearance in Gallium radioactive source experiments
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R ≡ wheighted average value of the ratio of measured and predicted 71Ge production
rates (p) :

R ≡ p(measured)
p(predicted) = 0.87 ± 0.05

arXiv:0901.2200[nucl-ex]

Ga radioactive source exp. results may be interpreted as an indication of
the disappearance of νe due to active-sterile oscillations!
hep-ph/0610352 Carlo Giunti & ML
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∆m2
SBL & 1 eV2 is OK, but sin2 2#� > sin2 2#�̄

Parameter Goodness of Fit = 0:2%
CPT violation? [Giunti, Laveder, PRD 82 (2010) 113009, arXiv:1008.4750]
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Borexino test exp
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The Reactor Antineutrino 
Anomaly and implications  

Th. Lasserre (CEA-Saclay, Irfu SPP & APC) 

1 
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The 4th neutrino hypothesis 
  Combine all rate measurements, no spectral-shape information 
  Fit to anti-νe disappearance hypothesis 

  Absence of oscillations disfavored at 98.6% C.L. 

26 T. Lasserre 
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Putting it all together: reactor rates + shape + Gallium + (MB) 

The no-oscillation hypothesis is disfavored at 99.8% CL 
34 T. Lasserre 

* Miniboone re-analysis of : C. Giunti, M. Laveder, Phys. Rev. D82 (2010) 053005 

* 
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The neutrino run
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

 
(A) electron-like neutrino data. 
Comparison between the data (black 
dots) and the calculated distributions 
due to misidentified 

 

events (red) 
and genuine e

 

events (blue). The sum 
is indicated in black.  One notices an 
anomaly at low energies, which is 
incompatible with LNSD predictions. 


 

(B) according to Giunti & Laveder
 scaling of the events is applied with a 

factor 1.26, within the permitted 
uncertainty of F = 1.24 ±0.21  and 
gives an acceptable fit to the data. 
The e

 

with and without scaling and 
disappearance are also shown. 



Intermezzo sulla fisica di Majorana





September 5, 08 A. Bettini. INFN 7

Nuovo Cimento 14 (1937) 171-184

We show that it is possible to achieve complete formal symmetrization in the electron and
positron quantum theory by means of a new quantization process. The meaning of Dirac
equations is somewhat modified and it is no more necessary to speak of negative-energy
states; nor to assume, for any other type of particles, especially neutral ones, the existence
of antiparticles, corresponding to the “holes” of negative energy.







Implications of Gallium and Reactor Anomalies� Decay
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[Giunti, Laveder, In Preparation]
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COMPLEMENTARITY relation :

θ12 ∼ 32o θes ∼ 13o θ12 + θes = 45o



A.G. Riess et al.   astro-ph 1103.2976



... if they are roses they’ll flower...

... A BRIGHT FUTURE for Majorana ν physics !!!
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Two detectors at the  CERN-PS neutrino beam

Two positions  are foreseen for the detection of the neutrinos
The far (T600) location at 850 m from the target: L/E ~ 1 km/GeV;  
The new location at a distance of 127 m from the target: L/E 0.15 km/GeV

T600
T150
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Sensitivity to disappearance anomaly
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 Sensitivities (90% CL) in the sin2(2θnew) vs. ∆m2
new for an integrated intensity of (a) at 

the 30 kWatt beam intensity of the previous CERN/PS experiments, (b) the newly 
planned 90 kWatt neutrino beam and (c) a 270 kWatt curve. They are compared (in 
red) with the “anomalies” of the reactor + Gallex and Sage experiments. A 1% overall 
and 3% bin-to-bin systematic uncertainty is included (for 100 MeV bins). 
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Comparing sensitivities (arXiv:0909.0355)

Expected sensitivity for the proposed experiment exposed at the CERN-PS
neutrino beam (left) for 2.5 1020 pot and twice as much for anti-neutrino
(right) . The LSND allowed region is fully explored both for neutrinos. The
expectations from one year of at LNGS are also shown.
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