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Carrier suppression (<1fs) 

State of the art LLRF-controls (<10fs) 
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ADC limit 

3.Increase the Q 

of the SRF 

cavities, lower 

the bandwidth  

1. Decrease the noise 

contribution of the ADCs by 

parallelization or channel 

parallelization  

2. Increase the RF 

input power 

4. Limit the 

carrier signal 

power 

Conclusions for 10fs 

bunch arrival time: 

RF field control and 

reference distribution is 

critical  

<0.01%, <0.01deg  

@ 1.3GHz  
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Coarse: 

Attenuation and 

Phase Shift 

Fine: Attenuation 

and Phase Shift OUT 

Buabthong, Pakpoom & Berenc, Timothy. (2013). An 
Interferometric Residual Phase Noise Measurement 
System at S-Band. 10.13140/RG.2.2.29749.73447.  

Results and Limitations 

Mechanical 

instabilities 

Floor reduction by 

ADCs limited to 

several dB  

96 as [1Hz-20kHz] 

5 fs [1Hz-20kHz] 

Effective number of bits ~6 bits higher by noise 

reduction of 40dB, precision increases by factor 100! 

Latest Results (Oct. 2019): 

Noise Floor @ 1 MHz 

offset freq.: -184 dBc/Hz 

Integrated Timing Jitter [4 

Hz – 1.5 MHz]: 140 as 

< 140as 

Examples for component characterization 

 

Typical commercial 

electronical RF components 

are limited to maximum input 

signal powers of +20 dBm. 

Active RF components 

involve 1/f noise (e.g. 

varactor diodes, transistors). 

AM/PM conversion appears 

in RF components with 

higher input levels. 
 

Application and ongoing work 
Goal: Apply Carrier Suppression System  at CMTB (CW test facility @ DESY) 

• find/design electronical RF components fitting to the low noise and high power conditions 

• design appropriate packaging for rough accelerator environment 

• design very low noise supply voltage distribution for controlling the active devices 

• implement automatic carrier suppression 

First commisioning planned by end of 2019! 

12.9 fs rms 
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