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Colorado School of Mines Astroparticle Group 
Pierre Auger, JEM-EUSO, … 
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AMT: Atmospheric Monitoring Telescope 



Auger collaboration analysis meeting, June 2011 Keri Kuhn (MSc), Eric Mayotte (MSc) & Fred Sarazin 
Physics Department, Colorado School of Mines 

Shower Speed Using Stereo 
Events 

Motivation for speed-dependent analysis 
Application to CLF laser shots 
Application to CR showers 
Conclusions & perspectives 

• Use the cross product of the two different 
SDPs to locate shower axis and shower 
core 

• Project pixel directions into the SDP 

• Within the SDP find the geometry 
parameters Rp and χ0 to use in timing fit 
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MultiEye timing fit for velocity   (Laser Data) 

Preliminary 

Clear Weather Cuts, Long tracks 



Laser – Air Shower Equivalence 

5x1019 eV  
Air Shower 
@ 16 km 

Laser @ 27 km (50 shot average)  

5x1019 eV  
Air Shower 
@ 28 km 
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High Resolution Fly’s Eye 
1999-2004 
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Location of AMT 

Colorado School of Mines 



Laser/ 
Raman 
LIDAR 
 

38.8 km 

8 km 

AMT: 
Detector 

Aerosol Optical Depth @ 4.5 KM Elastic Side-Scatter vs Raman LIDAR techniques 
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ARCADE 

Laser LIDAR 
Telescope 

bck Raman (N2, O2)  

bck elastico 
(molecole, aerosol)  

backscattering 

LIDAR (elastic + Raman) and telescope for side-scattering measurements 
(Atmospheric Monitoring Telescope). The laser source is common. 

LIDAR will Tilt Toward The AMT 

Laser 355 nm 

side-scattering 

AMT 

CSM 
Turin + Naples 

L. Valore 
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Spherical Mirror 

PMT Camera 

Weather Station 

Power, Internet and 
Data Acquisition  
              Napoli         

UV Filter 
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AMT  Atmospheric Monitoring Telescope 



High Resolution Fly’s Eye 
Optics - Mirrors 

Spherical Mirrors 
 Glass slumped over a mold in an oven 
 Sputter deposit aluminum over front surface 
 Anodized 
 
Radius of curvature ~480 cm 
 
Each detector mirror has 4 segments 
 
Made enough mirrors for 3  2pi sites.   
 
Spot size ~1cm modified by spherical abberation 
      Effective Spot size about degree equivalent 



 

 

 
 

 



 



L. Wiencke VHE Neutrino Workshop, Taipei, 
Mar 2002 

An example shower: 

cm 
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TEMPERATURE CONTROLLED UV LED  (CSU   J. Brack) 
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A plot with a familiar features? 

ANKLE  

KNEE 
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ANKLE  

KNEE 
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Cosmic Ray Flux x E2 



? 

Write more sky 
Very loose Trigger 
(No Trigger 
eventually) 
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Outlook: 
 
AMT disadvantages 
         too fast digitization – need a slower readout and deeper buffer 
         Importing instruments into Argentina is challenging 
         FOV may be a bit narrow  
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Outlook: 
 
AMT disadvantages 
         too fast digitization – need a slower readout and deeper buffer 
         Importing instruments into Argentina is challenging 
         FOV may be a bit narrow  
 
AMT advantages 
          it exists 
          very sensitive 3.5 m2 optical collecting area  
          fast digitization (Currently 20 Mhz) 
          could look at different wavelengths 
         absolute photometric calibration 
 
Interested in collaborative efforts 
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