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In the 1950’s and 1960s radio astronomers often used gas discharge tubes mounted inside 
the receiver waveguide to calibrate the radiometer.  In simple terms, the gas discharge 
results in a plasma of electrons which is optically thick to microwaves.  The noise 
temperature output is equal to the electron temperature which is typically around 10,000 
K.  The modern energy saving bulb, currently available in the supermarkets is a high 
intensity discharge (HID) in mercury-vapor.  The lamps are all made in China and 
probably are pretty similar from one brand to another.  The most common brand is GE 
and the discharge tubes are either helical or loop up and down.  Wattage ranges from 15 
to 30 (equivalent light output to about 50-100 w incandescent).  The electronics in the 
base produces a high starting voltage (most likely around 1 kv) generated from a 
frequency (derived from a transistor oscillator) in the range of 50 to 90 KHz.  The high 
frequency is used to reduce the 120 Hz flicker.  There are two problems associated with 
the use of these lamps for VSRT tests, demonstrations and experiments: 

1] There is often a 50-90 KHz modulation of the microwave output which can be 
confused with the modulation produced in the detector by interferometric fringes. 

2] There is often a variation in the microwave output with a period in the range 10-
20 seconds. 

Both of these problems appear to be a minimum in the large lamps.  The GE Biax 
electronic 27 W 120 VAC 60 Hz 400 ma FLE27QBX/2/SW gave the best results.  I 
measured a brightness temperature of about 5000 K for this lamp.  The tubes appear to be 
optically thin at 12 GHz so the maximum output occurs when the tubes pointed towards 
the antenna.   
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