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Summary of CSN2 activities at LNF

In total: 14 FTE (30 persons)



  

Moonlight2-DTZ

(lunar laser ranging)



  



  



  



  



  



  



  

ROG (Nautilus)

(resonant bar gravitational wave detector)



 Data Taking

11

´06 ´07 ´08 ´09 ´10 ´11 ´12 ´13 ´14 ´15 ´16 ´17 ´18 ´19 ´20 ´21 ´22

Virgo

GEO

LIGO

LISA

E.T.

Virgo+

LIGO+

Advanced Virgo

GEO HF

Advanced LIGO

DS PCP

 Construction Commissioning

Hanford

Livingston

Launch    Transfer   data 

 data

We are here

Window of opportunity
for AURIGA and NAUTILUS

AUNA  

AURIGA - LNL NAUTILUS - LNF



AURIGA & NAUTILUS continously on the air ~ 90% (combined) 
with noise close to Gaussian (~ 20 outliers/day at SNR>6)

until LIGO/Virgo resume operation 

AURIGA
NAUTILUS

burst sensitivity hrss ~ 10-20 Hz-1/2  or  hburst ~ 2x10-19

AUNA: “astrowatch” of  AURIGA & NAUTILUS under triggers
from SN neutrinos, giant X-rays flares, etc 

CLIO, GEO-HF welcome to join



NAUTILUS 
LNF - FRASCATI

Bar Al 5056  M = 2270 kg

L = 2.91 m Ø = 0.6 m

A=935Hz     @       T = 3 K

Cosmic ray detector

LNF ROG group:
2.2 FTE (5 persons)



  

 Cosmic Ray Studies from Space 

The  PAMELA Experiment



Antiparticle Results

Adriani et al., Nature 458 (2009) 607; 
Astropart. Phys. 34 (2010) 1

Adriani et al., PRL 102 (2009) 
051101; PRL 105 (2010) 121101

Secondary production 
calculations

antiprotons

positrons
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       Summary

• PAMELA has been in orbit and studying cosmic rays for 6 and 
half years: 

      > 109 triggers registered and 30 TB of data has been down-
linked. 

• Antiproton-to-proton flux ratio and antiproton energy 
spectrum (100 MeV- 200 GeV) show no significant deviations 
from secondary production expectations.

• High energy positron fraction (> 10 GeV) increases 
significantly (and unexpectedly!) with energy. Primary 
source? Dark Matter sign?

• The e- spectrum up to 600 GeV shows spectral features that 
may point to additional components.

• The proton and Helium nuclei spectra have been measured up 
to 1.2 TeV. The observations challenge the current paradigm 
of cosmic ray acceleration and propagation.

• Analysis ongoing to finalize the antiparticle measurements 
(positron flux, positron fraction); continuous study of solar 
modulation effects at low energy.

• Solar Physics (flares, impulsive events, Forbush decrease 
etc.): more than half a solar cycle in orbit. 



  

      JEM-EUSO
The Extreme Universe Space 
Observatory 
onboard the Japanese Experiment  
Module of the International Space 
Station  
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The WIZARD (PAMELA) LNF group

1.8 FTE (4 persons)

The JEM-EUSO LNF group

3.0 FTE (6 persons)

Activities:
PDM (Photo Detector Module) design (support by SPCM service)
Test on balloon



  

KM3

(astrophysical neutrino detector)



  



  

PORFIDO 

 RFID communication through OM glass without 
connectors

 Very little interference with detector
 Very little bandwidth to-from shore
 Very little power
 continuous data taking
 data rate controlled from shore

Physical Oceanography by RFID 
Outlook

Use neutrino telescopes infrastructure 
(power, communication)

for oceanographic measurements

Orlando Ciaffoni, Marco Cordelli, Roberto Habel, Agnese Martini, Luciano 
Trasatti

LNF group 
activity

(2.0 FTE + 0.6 FTE tec)

(Temperature, salinity, water mass movements)
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Optical Module with PORFIDO 
probe schematic

FCMFCM



  

PORFIDO on the OM



  

4 PORFIDO probes on the 
Phase 2 tower

• Working at 3500 m depth!

• 12 more on Phase 3 (0.001 ˚C)



  

CUORE

(neutrino-less double beta decay)



  

CUORE: Experiment at LNGS for testing Majorana/Dirac nature of neutrinos in case of neutrino
masses inverted hierarchy ... 
Based on TeO

2 
bolometer technique

LNF group is involved in the detector installation (technical support).

LNF group:
1.6 FTE (3 persons)



  



  

ICARUS

(neutrino oscillation)



  

600 tonnes Liquid Argon detector at LNGS

CNGS data not fully analyzed.
 ⇨ 

e
 oscillation analysis published.

Proposal to move the detector at CENF (CERN Neutrino Facility) to study sterile neutrinos. 



  



  

The ICARUS LNF group

0.2 FTE (3 persons)
Activity: detector R&D 
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OPERA

(neutrino oscillation)



  



  

Performance plot + educated guess for the future

End of March 2013: about 6000 events located
About two years needed to complete the analysis



  

2008-2009 sample: unbiased analysis

First tau candidate observed and reported on 2010
 
2010-2012 sample: 
 Kinematic selection: muon momentum lower than 15 GeV
 Priority given to highest probable brick for brick-finding
 Priority for events without muons

Second tau candidate reported at Neutrino 2012 conference (Kyoto)

After 2012 summer conferences: start of analysis of events with 1 muon

  appearance analysis strategy



  

May 2nd 2012

Third   candidate event



  



  



  



  

Likelihood-based analysis: 3.5  significance
4  within reach



  

OPERA LNF group

Composition: 2.7 FTE (6 people) + 2.5 tech. FTE 

Activities:
 A. Paoloni technical coordinator
 Maintenance of the general structure of the detector (~0.3 FTE requested to LNF 
SSE service)
 Support to brick extraction (removal of blocked bricks), handling (X-ray marking 
facilities), development (automation of thermal control), scanning (one laboratory at 
LNF)
 2012 re-measurement of neutrino velocity with an additional LNF-designed set-up 
 A. Longhin editor of second tau candidate paper
 Analysis of the muon in the third candidate event (charge determination and large 
angle scattering studies)
 Further possible interests on OPERA data: neutrino NSI, technical paper on 
RPCs,  disappearance ?, sterile neutrino search ? 



  

NESSIE-RD

(neutrino oscillation)



  



  





  

CENF beam-line in NA
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Nessie muon spectrometers:
1) Measure  disappearance (near + far site)
2) Constrain un-oscillated neutrino flux at high energy
3) Measure muon charge (important in anti- run)

Air Core Magnet (ACM):
Charge measurement below 1 GeV

Iron Core Magnet (ICM) + RPCs:
Momentum measurement at 5% (range)
Charge measurement above 1 GeV

Charge confusion <1%
over the whole range

New spectrometer concept:
1) Two ICMs with OPERA top and bottom yokes
2) iron slabs as high as 4/7 (3/7) of OPERA slabs

Full recovery of OPERA iron. New production needed only for top and bottom yokes of near site.



ICARUS – Nessie combined performances



  

Nessie LNF group

Presently: 0.5 FTE (2 persons) – overlap with OPERA

In case of approval, 1 FTE required to SSE (involved also in OPERA decommissioning)

Group activities:
MC simulations for the optimization of the beam-line
Installation of Iron Core Magnets and Resistive Plate Chambers

Scientific approval by CSN2
Submitted to CTS (INFN Technical Scientific Committee)
CENF (CERN Neutrino Facility) approval by CERN ?
Nessie experiment approval by INFN ?
Critical to define common schedule with OPERA decommissioning. 
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