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

e radic

G-5500

Instruction Manual




90
\

180° 270/360
whiiily,, o

MN'E 8§ W/N

N E—— N

&

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

Taiss/ 2Pcs M18 Proximity Sensor NPN NO (Normally Open)
6-36VDC 8mm Detective Approach Sensor Inductive Proximity
Switch LJ18A3-8-Z/BX

Visit the Taiss Store
42 Wiy ¥ 13 ratings

S'I '] 99

Get Fast, Free Shipping with Amazon Prime

FREE Returns ~

o Product Name : Inductive Proximity Switch;Model : L118A3-8-2/BX;Wire Type : DC 3 Wire Type (Black,
Brown, Blue);Switch Appearance Type : Cylinder Type

« Theory : Inductive Sensor;Output Type: NPN NO(Normal Open);Thread diameter: 18mm :
18mm;Detecting Distance : 8mm

* Supply Voltage : DC 6-36V;Current Output : 300mA;Detect Object : Iron

* Operating -25C to +55C (Non-fi [e 7% 3cm/2.8"x1.2" (L'Max.
Dia),Cable Length : 103cm / 40.55"

« Exteral Material : Plastic, Alloy;Net Weight : 160q;Package Content : 2 x Inductive Proximity Switch

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
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Left pic: Adafruit BNOO55 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
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Telescope information: lengths of PMT signal and power cables, PMT high voltage, gain, and dark rates,
scintillator area sizes
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Wiring diagram for proximity sensor kill-switch relay circuit
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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













