
Cosmic ray muon tracking telescope – tracks astronomical objects in elevation 

and azimuth 

QCC-CUNY Physics dept. (Armendariz) - 2024 

Parts: 

3 plastic scintillators mated to 3 PMTs 

Yaesu G-5500 Elevation/Azimuth Controller to rotate axes 

EATX ARS-USB controller to drive Yaesu controller to rotate telescope axes 

NOVA for Windows software to stream astronomical coordinates to EATX ARS-USB to Yaesu G-5500 

XP Emco G30 voltage converters to power PMTs; LM317 variable voltage regulators to power converters  

Proximity sensor kill-switch to cut power to ARS controller if telescope moves close to its mounting pole 

 



 



 

 

Cosmic ray telescope 3-fold coincidence signal from scintillators-PMTs displayed on oscilloscope  

 

 

Wiring diagram for 50 Ohm coax signal lines from 3 counters’ PMTs to two oscilloscopes, one for a 2-fold 

coincidence measurement and the other for a simultaneous 3-fold coincidence measurement 

 



 

Yaesu G-5500 Elevation/Azimuth rotator axes 

 

 



 

Yaesu G-5500 Elevation/Azimuth Controller to rotate axes (top), and EATX ARS-USB controller (bottom) 

to stream astronomical coordinates from computer (using NOVA for Windows) to Yaesu controller 

 

 

NOVA for Windows program used to steam astronomical coordinates to the telescope’s tracking Alt/Az 

axes in real time 



Electronics boxes for PMT power and proximity sensor relay  

    

   

  

Top pic: Electronics box with 3 LM317s to power DC-to-DC converters for PMTs; and a relay circuit used 

to cut power to rotator if ever a proximity sensor on telescope gets close to mounting pole 

Middle pic: Power box containing 3 low-voltage Emco DC-to-DC converters to power up 3 PMTs 

Bottom pic (left): proximity sensor kill-switch mounted on telescope 



 

 

   

Left pic: small blue proximity sensor shown mounted on telescope frame 

Right pic: Yaesu G-5500 controller wiring 



   

Left pic: Adafruit BNO055 9-DOF absolute orientation IMU sensor - may be mounted on telescope frame 

to measure telescope’s elevation tilt angle (i.e. pitch axis); it works with Arduino UNO microcontroller 

https://www.adafruit.com/product/2472 

Right pic: Illustration of pitch axis (elevation axis) and Yaw axis (azimuth axis). There is no Roll axis. 

 

 

 

 

https://www.adafruit.com/product/2472


 

Telescope information: lengths of PMT signal and power cables, PMT high voltage, gain, and dark rates, 

scintillator area sizes   



 

Wiring diagram for proximity sensor kill-switch relay circuit 



 

Drawing of magnetic north direction measurement (shown relative to floor-tile lines) made in lab S-309 

using compass; true north calculated using NOAA magnetic deflection for QCC latitude & longitude 



   

 



 

 

 

 

 



More pictures of cosmic ray telescope 

 

 

 



 

 



 

 



 

 

 


