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Rotational spectrum of suprane over a 

10 GHz bandwidth (~17 minute 

acquisition time). 

Requires more peak power

• No cavity (Q=1)

• No passive amplification

• Requires active 

amplification

Increased bandwidth

• Increased sampling rate

• 11 GHz vs 1 MHz range



CP Spectrometers are Expensive



CP Spectrometers are Expensive

Arbitrary Waveform 

Generator (AWG)

• Generates microwave chirp

• 1-10 GHz bandwidth

• $50,000-$100,000



CP Spectrometers are Expensive

Traveling Wave Tube Amplifier 

(TWT / TWTA)

• Amplifies microwave chirp 

• 10+ GHz bandwidth, 20+ Watt 

output power

• $70,000-$200,000



CP Spectrometers are Expensive

Oscilloscope/Digitizer

• Converts analog waveforms into 

digital signals

• 8-30 GHz bandwidth, 20-100 

Gsamples/sec

• $30,000-$200,000
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Direct Digital Synthesizer Replaces AWG

Finneran, I. A.; et al. Rev. Sci. Instrum. 2013, 84, 083104-1  

Same purpose as an AWG

DDS: Synthesizer whose output 

frequency can be changed very 

quickly

• Much cheaper

1.5 μs chirp by an AWG compared to a 

stepped single frequency output by a 

DDS over 2 GHz bandwidth. 



UC Davis Segmented Spectrometer

IF Generation FID Detection

Chirp Generation



Cost Effective Components

Direct Digital Synthesizer (DDS)

• Analog Devices

• 3.5 Gsamples/sec (max)

• Free (+$50,000)

AD9914/AD9915 Evaluation Board User Guide. Norwood: Analog Devices (2017).

M4i.22xx-x8 - 8 bit Digitizer up to 5 GS/s. Grosshansdorf: Spectrum Instrumentation (2018)

15W Solid State Power Amplifier 6GHz-18GHz.. San Diego: RF-Lambda (2018).
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Cost Effective Components

Direct Digital Synthesizer (DDS)

• Analog Devices

• 3.5 Gsamples/sec (max)

• Free (+$50,000)

Digitizer

• Spectrum Instrumentation

• 1500 MHz Bandwidth

• $6500 (+$23,500)

High Power Amplifier

• RF Lambda

• 6-18 GHz, 15 W

• $7800 (+$62,200)

AD9914/AD9915 Evaluation Board User Guide. Norwood: Analog Devices (2017).

M4i.22xx-x8 - 8 bit Digitizer up to 5 GS/s. Grosshansdorf: Spectrum Instrumentation (2018)

15W Solid State Power Amplifier 6GHz-18GHz.. San Diego: RF-Lambda (2018).
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