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Auger North Atmospheric R&D

•Institution         Country               Contribution
•Adelaide               Australia          Cloud Radiometers
•CSU                  US                 AMT-Calibration 
•CSU-Pueblo          US                      Site Prep
•CWRU              US                   Firewall, GPS
•KIT              Germany            AMT-DAQ Radiosondes 
Krakow                  Poland            Molecular DB analysis
•L’Aquila                  Italy              Raman LIDAR 
•Madrid-Cmp        Spain           Laser Calibration
•Mines              US              AMT, Site Prep, NAILS-lite
•MTU                   US                      Weather Stations
•Napoli              Italy            AMT- DAQ analog
•Rosario               Argentina              Raman LIDAR
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From Left to Right: Lawrence Wiencke (Faculty), Hans Klages (KIT guest), David Schuster (PhD 
student),  John Claus (UG), Adam Botts (UG), Lucas Emmert (UG), Sarah Morgan (UG), Levi 
Hamilton (UG), Shay Robinson (UG), John Koop (UG-09), Eric Mayote (MS), Michael Coco (UG), 
Bryce Carande (UG) T.J. Heid (UG), Keri Kohn (UG), Mark Malinowski (UG), Martin Will (PhD 
student KIT), David Starbuck (MS), 
Fred Sarazin (Faculty), Manoja Weiss (Faculty EE), Orlen Wolf (Staff)  
Not shown: David Nitz (visiting from MTU), John Sherman (UG-09),
 Michael  Calhoun (UG)
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Auger North R&D Goals

● Measure the Vertical Aerosol Optical Depth 
(VAOD or τ) using two methods
– Inelastic Back Scattering – Raman LIDAR system

– Elastic Side Scattering – Vertical laser shot + FD

● Measure molecular atmosphere with 
radiosonde balloons and test molecular models

● Test new equipment and procedures
– High quantum efficiency photomultiplier tubes, 

Temperature controlled UV LED, GPS Timing, 
“Super Test Beam” for Auger South site

a
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Auger North R&D Equipment

● Atmospheric 
Monitoring 
Telescope (AMT) 
– Fluorescence 

Detector used to 
measure vertical 
laser shots 
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Auger North R&D Equipment

● Distant Laser 
Facility (DLF)
– Laser system used 

to fire vertical laser 
shots

– Replaced by DRLF 
July 2010 A
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Linearity test with DLF (40 km)
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 DLF Pulse Measurement vs Time 
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 DLF Laser Energy vs Time 
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 Normalized DLF Pulse Measurement 
vs Time 
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Auger North R&D Equipment

● Nitrogen Automated 
Integrated Laser 
System (NAILS)
– Portable laser used for 

photometric calibration
Levi Hamilton

Distance to 
AMT [km]
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Only molecular scattering

Monte Carlo Simulations 
using parametric VAOD models
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DLF vs NAILS Pulses

NAILS- 3 km (0.07 mJ) 

DLF- 40 km (7 mJ) 
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Linearity test with NAILS (3 km)
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Auger North R&D Equipment

● Distant Raman Laser 
Facility (DRLF)
– Laser system used to 

fire vertical laser shots
● Raman LIDAR measures 

VAOD from backscattering
● AMT  measures VAOD from 

side scattering
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 Raman LIDAR VAOD Measurement

LAMAR 06_08_2010-041719-042656 (10min) vertical aerosol optical depth

V.Rizi
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Auger North R&D Equipment

● Temperature controlled 
UV LED
– Fires UV light inside the 

AMT

– Used for PMT 
calibration

– Located at center of 
AMT mirrors
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UV LED Time/Temperature Stability 

TemperatureTemperature

Pulse Area (from LED DAQ)

PMT Readout
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UV LED Temperature Stability 

Pulse Area (LED DAQ)

PMT Readout

Red Dots- ADC counts Green Dots- ADC/PulseArea
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Auger North R&D Equipment

● Radiosonde Balloons
– Measures 

temperature, pressure, 
rel. humidity, wind

– Used to characterize 
molecular atmosphere

First Launch Oct 14, 2010
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 GDAS Auger North

●Global Data Assimilation 
System (GDAS)

● Good agreement with
measured data

M.Will
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Planned PMT Upgrade

Old PMT High QE PMT

Will soon upgrade to PMTs higher quantum efficiency at AMT. 
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Sven Querchfeld, Wuppertal

 PMT QE Comparison 
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Conclusions

● Very active group for Auger North R&D
● On track to measure atmospheric clarity at AN

– Raman LIDAR installed July 2010

– Most equipment can be operated remotely

● Great test bench for Auger South 
– Temperature controlled UV LED, GDAS models, 

Roving Laser,  “Super Test Beam”  

Conclusion
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A

B

C

D
E

F DRLF System

A. Mirror Enclosure

B. Receiver Box

C. Rack- SBC, HVPS, 
DAQ, RPCs, Weather 
Station

D. Laser/Optics Box

E. Radiometer

F. Window/Hatch
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LAMAR 06_08_2010-041719-042656 (10min) aerosol backscatter coefficientt
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LAMAR 06_08_2010-041719-042656 (10min) vertical aerosol optical depth
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UV  LED First Data
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Radiosonde Balloon Launches 

• Measured

• Temperature
• Pressure
• Rel. Humidity
• Wind

• Derived

• Vapor Pres.
• Density
• Atm. Depth
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