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Cross-calibration of Auger and TA with 
an Auger-like SD Array consisting of 8 

stations: 

● Deployment in south-east corner of TA array 
○ 7 Auger@TA (1 PMT) stations 

(full hexagon)  
○ 1 AugerSouth (3 PMT) station 

(in center) 
● Fully independent trigger and measurements 
→Feature: Auger@TA / Auger South / TA triplet 
→Comms station housing all equipment to talk 

to outer hexagon + local CDAS computer etc. 
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(full hexagon)  
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→Comms station housing all equipment to talk 

to outer hexagon + local CDAS computer etc. 

 
  

 



The Auger@TA Station

Design and implementation 
● Retrofit of AugerNorth hardware with  

standard Auger components 
○ Prototype AugerN tank shell 
○ Single central WCD PMT with Auger base 
○ Auger UB and TPCB 

● Thanks to efforts of KIT/BUW an SSD being    
mounted on every station 

● Custom comms system 

● Upgraded solar power system 24V/160W/216Ah 

4



Auger@TA Comms 
● Internet connectivity via 4G cell network/modem using OpenVPN to connect to array 
● Local comms via YAGI 2-way communication 

Mobile  

Internet

Cell 
Phone 
Tower

Data 
Serve

Mobile  
Internet

Radio via Xbee 
transceivers/Yagi 

Antennas (900 MHz)
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Real-life Deployment 
 

September 2022 - Now
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An Auger@TA Station Deployed
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Solar and Battery Setup
● Two 80W solar panels wired in series → 160W 
● Grounding rod 
● Two 12V batteries wired in series → 24V 
● Sunsaver charge controller connected to 
○ Tank Power Control Board (TPCB) 
○ Batteries
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E-kit Box - The UB enclosure

● Weatherproof box painted white to reflect sun and 
placed under solar panel

● Contains UB mounted to drawer slides for easy 
removal

● Normal setup 
○ GPS Antenna
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○ 15-pin PMT readout
○ 15-pin TBCP monitoring cable

● Exception: Telecom port connects to RPi tophat
○ In AugerSouth cable is wired for Leeds Radio
○ Very similar to Null Modem wiring
○ BUT pin 1 from UB carries 12V, Null Modem sends 

this back into UB and breaks it, be very careful!
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The PMT Base - Design and Comparison to Auger South
● Tried to keep design as close as possible to Auger South  
● Main changes: 
○ Directly soldered cables replaced by 15-pin and SMA connectors, cables now disconnect from base 
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The Central Comms Station - Version 3
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CDAS Implementation 
And First Events
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CDAS Setup
● Very similar to regular AugerSouth CDAS slightly scaled down for micro-array 

○ Key processes: Pm (Post Master), Xb (Central Trigger), Eb (Event Builder), Ik (Internal routing) 
○ Much smaller CDAS database (only 7 stations) 
○ Still need to look into doublet readout 
○ Still need to figure out interfacing with triplet TA station

18



Radio Emulator
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Parameters

● Radio emulator (can be found here Radio Emulator) is run on the Pi’s of each station 
● Input parameters are: IP address of PM (here Faramir), PM Port, BSU ID, Radio ID, serial port device 
● Connects UB to CDAS PM, shows T2s being sent

https://gitlab.iap.kit.edu/auger-observatory/sde/uub/daq/-/tree/master/extra/radio_emu/src?ref_type=heads
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● The list goes on …
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Early Deployment - Prep, Tank Placement, Water Delivery


