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TopicsTopics

 Consensus on Fluorescence ExperimentsConsensus on Fluorescence Experiments
 Recent ResultsRecent Results
 Use of fluorescence data by UHECR ObservatoriesUse of fluorescence data by UHECR Observatories

 New Experiments; Ashra, JEM-EUSONew Experiments; Ashra, JEM-EUSO
 Neutrino results and interpretationNeutrino results and interpretation



   

Fluorescence Fluorescence 
ConsensusConsensus

 Start thinking about Start thinking about 
issues for 5issues for 5thth FW: FW:

 What is important What is important 
experimental data?experimental data?
 Yield measurementsYield measurements
 Spectra Spectra 

 How will data be How will data be 
used? used? 



   

Recent Results from Recent Results from 
Fluorescence ExperimentsFluorescence Experiments



   

Reil, FLASH Thin TargetReil, FLASH Thin Target

 Measurements at 28 GeVMeasurements at 28 GeV
 SpectrographSpectrograph
 Total yield measurementsTotal yield measurements



   

Belz, FLASH Thick TargetBelz, FLASH Thick Target

 Sanity check: Fluorescence proportional to dE/dX at all shower depths? Sanity check: Fluorescence proportional to dE/dX at all shower depths? 
 Excellent (~1%) agreement with EGS/GEANT, various wavelength bandsExcellent (~1%) agreement with EGS/GEANT, various wavelength bands
 Belz et al, astro-ph/0510375 (Astroparticle Physics) Belz et al, astro-ph/0510375 (Astroparticle Physics) 



   

Sakaki, Sr90Sakaki, Sr90

See also: Nagano et al APP 20 (2003)
               Nagano et al APP 22 (2004)



   

Waldenmaier, Waldenmaier, 
AirlightAirlight



   

Use of Fluorescence DataUse of Fluorescence Data

 HiRes (Abu Zayyad)HiRes (Abu Zayyad)
 Auger (Wiencke)Auger (Wiencke)
 TA/TALE (Bergman) TA/TALE (Bergman) 



   

Use of Fluorescence: Total Use of Fluorescence: Total 
YieldYield

 Various numbersVarious numbers
 HiRes - KakimotoHiRes - Kakimoto
 Auger –  NaganoAuger –  Nagano

 Contributes 6-7% to Contributes 6-7% to 


 Eventually: Weighted Eventually: Weighted 
averageaverage



   

Use of Fluorescence: dE/dxUse of Fluorescence: dE/dx

 Relating NRelating N

 to N to N

ee

 All - CORSIKAAll - CORSIKA
 Contributes about Contributes about 

10% to 10% to 


 Model dependenceModel dependence
 Interpretation Interpretation 

questions...questions...

N
erling A

PP 24 (2006)
Song A

PP 14 (2000)



   

Use of Fluorescence: SpectrumUse of Fluorescence: Spectrum
 Important  for  Important  for  

transmission through transmission through 
atmosphereatmosphere

 Current usageCurrent usage
 HiRes –  Bunner (1963)HiRes –  Bunner (1963)
 Auger –  AirFLY (2007)Auger –  AirFLY (2007)

 Generally good Generally good 
agreement in relative agreement in relative 
contribution of various contribution of various 
lineslines

Bunner thesis (1963)
A

irFLY
 astroph/0703132



   

New ExperimentsNew Experiments



Ashra Overview (Sasaki): Ashra Overview (Sasaki): 
Efforts Toward More Astronomical Efforts Toward More Astronomical 

ApproachApproach

• Ashra: 1.2 arcmin/pix × 80% all-skyAshra: 1.2 arcmin/pix × 80% all-sky
 Consecutive exposure of star lightsConsecutive exposure of star lights
 Triggered exposure of air-shower Cherenkov and Triggered exposure of air-shower Cherenkov and 

fluorescence lights fluorescence lights 

• Aims:  Identify Sources in the VHE UniverseAims:  Identify Sources in the VHE Universe
 Probing transients likeProbing transients like

 Gamma Ray Bursts (GRBs)Gamma Ray Bursts (GRBs)
 Soft Gamma Ray Repeaters (SGR)Soft Gamma Ray Repeaters (SGR)
 Core-collapse Supernovae (CC-SNs)Core-collapse Supernovae (CC-SNs)
=> Strong candidates of CR sources=> Strong candidates of CR sources

 Evidence of Cosmic Accelerators withEvidence of Cosmic Accelerators with
 VHE neutrinos       (Test charged pions)VHE neutrinos       (Test charged pions)
 VHE gamma rays  (Test neutral pions or/and EM)VHE gamma rays  (Test neutral pions or/and EM)





Star ImagesStar Images

2°

50°

Concept of the optics   “＝ Wide & High resolution” 
Demonstrated well

Constellations Taurus and Orion & 
closeup view of the Pleiades (Subaru)

4s exp.

The Big Dipper









Time schedule and etc.Time schedule and etc.

 Time scheduleTime schedule
 We will hear the judgment from JAXA this May –  we We will hear the judgment from JAXA this May –  we 

are very optimisticare very optimistic
 After two years of Phase-A study, there is a critical After two years of Phase-A study, there is a critical 

review of the missionreview of the mission
 In 2009-2012, JEM-EUSO will be buildIn 2009-2012, JEM-EUSO will be build
 Launch is expected in 2012 or 2013, as a program in Launch is expected in 2012 or 2013, as a program in 

the second phase of  ISS utilizationthe second phase of  ISS utilization

 PhysicsPhysics
 More focus on the Astronomy with UHECRs (>1000 More focus on the Astronomy with UHECRs (>1000 

events above GZK cutoff, 10events above GZK cutoff, 102020eV)eV)
 Deliver the skymap of UHECRs with 1000~10,000 Deliver the skymap of UHECRs with 1000~10,000 

events above 10events above 102020eV eV 



   

NeutrinosNeutrinos



   

Neutrino TalksNeutrino Talks

 HiRes HiRes 

 (Martens)  (Martens) 

 HiRes HiRes 

 (Scott) (Scott)

 Auger (Gora)Auger (Gora)
 Ice Cube (Grullon)Ice Cube (Grullon)
 Neutrinos and Composition (Hooper)Neutrinos and Composition (Hooper)
 Interpreting Limits (Becker) Interpreting Limits (Becker) 



April 18, 2007 23Kai Martens, University of Utah

MC: Topology at WorkMC: Topology at Work
Neutrino interaction points (tau decay above ground):

Cedar Mtns

Deep Creek Rng

Stansbury Mtns Oquirrh Mtns

Fish Springs Rng Thomas Rng

Sheeprock Mtns

Martens



    Aspen Workshop
April 2007

Monte Carlo TechniqueMonte Carlo Technique

• Flat distribution of neutrino energies    
   in log(E).
• Isotropic upwardgoing events.
• 70% CC events / 30% NC events  
  (from ratio of cross sections)
• Each event, interpolate depth in rock  
   that gives Nmax = 107 in air.
• CC : superpose LPM airshower 
  from spectrum at point of exit 
  from earth
• NC : GH profile, unchanged from 
  rock into air
• Calculate εINTER and εINTER.
• Force neutrino to interact along
  “interaction length.”
• Run through full detector trigger 
  simulation routine (mcru)
• Find geometry, planefitting for
  events that pass trigger (rufpln)

εINTER

εTRANS

HRII

L. Scott



   

Nuclei and the Extragalactic Neutrino Nuclei and the Extragalactic Neutrino 
FluxFlux  

•Above ~100 TeV, GRB 
neutrino spectrum is largely 
unchanged (overall rate 
reduced by ~20%)

•For AGN, neutrino flux is 
reduced considerably 
(overall rate reduced by 
~80%)   

Dan Hooper  Ultrahigh Energy          
Cosmic Ray Nuclei and Neutrinos Anchordoqui, Hooper, Sarkar, Taylor, astroph/0703001



Dariusz Gora: Auger



04/19/07 27Paul Nipko, Project Controls Manager

The IceCube Neutrino The IceCube Neutrino 
ObservatoryObservatory

 70-80 Strings (60 70-80 Strings (60 
DOMs each) by DOMs each) by 
20112011

 1km1km3 3  instrumental  instrumental 
volumevolume

 Designed to Designed to 
detect neutrino detect neutrino 
energies from energies from 
10MeV (SN) to 10MeV (SN) to 
100EeV (GZK, 100EeV (GZK, 
TD) TD) 

IceTop
IceTop

AMANDA

Sean Grullon



  Preliminary Event Rate: 9 String Preliminary Event Rate: 9 String 
ConfigurationConfiguration

Atmospheric µ

GZK µ
GZK τ

GZK µ                    0.067   events/year
GZK τ                     0.055  events/year
Atmospheric µ      0.009 events/year

GZK: S. Yoshida et. al. (1997) ApJ 479:547 (m=4, Zmax=4)

IceCube Preliminary

Grullon





Gora

HiRes Ve

HiRes ντ

(additions by L. Scott)

Auger



Thank You!Thank You!


