
Designing experiments at Arecibo



Today's exercise
We have access to the Arecibo radar from about 18:30 – 07:30 

LT 
Each group should : 
• Discuss and decide on a science topic you want to study with 

Arecibo. 
• Decide on the what mode to run to accomplish your science 

goals and when to run it. 
• Write a request for radar time, fill in the form and send it to 

Elizabeth  
• Get the request approved by Elizabeth 
• Get ready to be awake and ready to run your experiment at 

the time assigned to you 







Experiment specifics:

Two different pulse schemes 
will be used: 

Topside - LP-(500µs) resulting 
in 38 (75) km resolution 
data between ~250-4000 
(2600) km 

Coded long pulse- CLP - (2µs 
baud) resulting in 300 m 
resolution between 
~90-600 km 

About 5% duty cycle



Cartoon of LP and AC

500 µs

440 µs

2 µs

+ many more

LP:

CLP:

2 µs sampling



What 5% duty cycle means…

5% 95%
5%5%5% 95%95%95%

Inter Pulse Period (IPP)

LP

CLP

In the 95% of “non-transmitting” we do sample the signal, noise and calibration.







Line feed

Gregorian feed

Cable car



Line feed

Gregorian feed

Cable car



Parabolic versus spherical antennas 



Parabolic versus spherical antennas 





Elevation bridge

Azimuth ring







By 18:00 today

• Decide on a science topic  
• Decide the right experiment to run in order to study it 

(choices described on the form) 
• Decide which two hours to run it (18:30 – 07:30) 
• Fill in the form  
• Send  

– Short description of your science topic and preferred 
time 

– Give Elizabeth (or another lecture) the form or email 
Elizabeth your selections 

• Elizabeth.kendall@sri.com



PFISR WorldDay40 Mode

Beam 10 is Up-B

Transmissions: 
•E-region (449.6 MHz): 480 µs 16-baud alternating code (30 µs = 4.5 km 
resolution) 
•F=region (449.9 MHz): 330 µs uncoded long pulse. Two long pulses for every 
alternating code for better F-region statistics. 
Receiver Data Taking Computers (DTC): 
•DTC 0: 10 µs oversampling of alternating code on 449.6 MHz (E-region Ion 
Line) 
•DTC 3: 20 µs oversampling of long pulse on 449.9 MHz (F-region Ion Line) 
•DTC 1: 0.28 µs oversampling of long pulse on 444.9 MHz (Downshifted Plasma 



Millstone Hill ISR Mode: Zenith Profiler 
2017-07-25 2000 to 2017-07-26 2000 UTC

  This experiment uses both 
alternating code and single 
pulse waveforms to make 
zenith only measurements.  
An interleaved single pulse - 
alternating code waveform 
gives E and F region coverage.  
The experiment is aimed at 
determining ionospheric storm 
response, traveling 
ionospheric disturbances, and 
mid latitude plasma 
structuring.  This is a zenith 
pointing only experiment.

Zenith 
68 m

Repeats: 
Zenith: 480 usec alternating code / uncoded pulse: 4 minutes [E, F region] 

Plasma line information available as well as ion line fits 

(not used  
for this expt)

TX @ 440.2 MHz



Sondrestrom ISR, 
Greenland• Scan east and west of 

the magnetic meridian  
• Dual long pulse plus 

Barker code  
• 4.5 minute, 48 km range 

resolution 
• Good F-region coverage 
• Measures ion velocities 

over about 10 degrees of 
latitude. 



Jicamarca Radio Observatory  
Combo ISR mode: EW-Drifts + Faraday

Main array

• Antenna of 300 m x 300 
m 

• 2 polarizations 
• 3 TXs of 1.5 MW each 
• Multiple RX capability

• Three beam pointing 
directions: 
– West and East (perp-to-B) 
– South (off perp-to-B) 

• Six antenna channels, two 
per each pointing direction. 

• 1 polarization diversity 
(south) 

• 2 spatial diversities (west 
and east) 

• We can measure: 
– Vertical and zonal drifts 
– Electron densities 
– Electron and Ion 

temperatures



By 18:00 today

• Decide on a science topic  
• Decide the right experiment to run in order to study it 

(choices described on the form) 
• Decide which two hours to run it (18:30 – 07:30) 
• Fill in the form  
• Send  

– Short description of your science topic and preferred 
time 

– Give Elizabeth (or another lecture) the form or email 
Elizabeth your selections 

• Elizabeth.kendall@sri.com


