


STANDARD MODEL : SM HIGGS BOSON

massless neutrinos

BEYOND STANDARD MODEL : spin 0 composite particle

massive Majorana neutrinos

massive Dirac neutrinos



Il nuovo  cannocchiale  !



Neutrinos: active



QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.
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ND280 off-axis event gallery
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ND280 event displays: ! candidates 
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sand muon + DIS candidate 
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    Vacuum frequency δm2/2E (unknown sign) interferes with 
νe interaction energy √2GFNe (known sign) in solar matter: MSW              

   Get (ν1, ν2) hierarchy: state with largest νe  component  
            is the lightest of the two – conventionally, ν1     

Main features of matter effects: established 
                   Spectral details: need higher stat, lower E 

SK:  
~flat 

SNO:  
~downturn 

Borexino: transition 
 with low-E upturn 
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Here at TAUP 2011: Final SNO data analysis and first Borexino pep flux data!  
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[Schwetz, Tortola, Valle, arXiv:1108.1376]

6 days ago: sin2 #13 = 0:023 � 0:004 [Daya Bay, arXiv:1203.1669]

Previous indications of sin2 #13 > 0: [T2K, arXiv:1106.2822],
[MINOS, arXiv:1108.0015], [Double Chooz, arXiv:1112.6353]#13 6= 0 =) CP violation, matter effects, mass hierarchy
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 EPILOGUE

  Three (ν) 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 



Neutrinos: sterile 



A long standing set of anomalies
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Summarizing
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νe Disappearance in Gallium radioactive source experiments

0.7

0.8

0.9

1.0

1.1

p(
m

ea
su

re
d)

/p
(p

re
di

ct
ed

)

Gallex Cr1

Gallex Cr2

SAGE Cr

SAGE Ar

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



Mar. 15, 2011XIV International Workshop on Neutrino Telescopes - L. Corwin

Interesting Tension 
(2.3σ difference)
Plan to have at least 
double current data 
set by this Summer.

• Data taking 
interrupted by 
target failure on 
Feb. 26

• Plan to have new 
target in April
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                     Footnote:  
        MINOS neutrino/antineutrino anomaly…  

   …does not show up in 2011 data!  

20 



CEA DSM Irfu 

The Reactor Antineutrino 
Anomaly and implications  

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

1 



CEA DSM Irfu 

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

Venice_March2011 Slide# : 9



 
(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

































GRAZIE Milla !!! 



STANDARD MODEL : SM HIGGS BOSON

massless neutrinos

BEYOND STANDARD MODEL : spin 0 composite particle

massive Majorana neutrinos

massive Dirac neutrinos



Combined exclusion limit

Expected exclusion at 95% CL: 120-555 GeV

Observed exclusion at 95% CL: 110-117.5, 118.5-122.5, 129-539 GeV

Observed exclusion at 99% CL: 130-486 GeV

Introduction / High-mH search: ``νν, ``jj, `νjj / Low-mH search: 4`, γγ • `ν`ν, bb, ττ / Combination / End? 20/24
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