
Scho%kys 

Experience from an ICE member… 

An instrument from BI+ Fritz +Tevatron  

A lot of material and help from Mathilde Favier 



CoasDng beams 
Single parDcle circulaDng with constant freq will induce  
a certain signal on a pick‐up at its passage tk 

Signal over m revoluDons 

Second parDcle at a slightly 
different frequency will give a 
signal at  
Δf with Δf increasing at each 
harmonic of the revoluDon 
frequency f0 

Reference : F. Casper CAS 2008 



For a large number of parDcles the signal will give: 

For Gaussian and non‐Gaussian distribuDons 

For a large number of parDcles with  
non‐Gaussian distribuDon the signal will be of the type: 
Scho6ky bands 

One can determine: 
• Mean revoluCon freq 
• Freq distribuCon of parCcles 
• Momentum spread 
• Number of ParCcles N 



Trasverse plane signal 





What can be measured? 

Powerful tool parassiDc  DOES NOT PERTURB THE BEAMS!!! 



4.8 GHz Slotted Waveguide Structure

60 x 60 mm aperture x 1.5 meters long

Gated, triple down-mixing scheme to baseband

Successive filtering from bandwidth of 100MHz to 11kHz

Capable of Bunch by Bunch Measurement


100 MHz   24 MHz   11 kHz 
11 x 400MHz 

   Gate   Hybrid 
   21.4MHz 

500 MHz   22 MHz 
   379MHz 

BBQ 
Acquisition 
Electronics 

400MHz  21 MHz  0‐22 kHz 4.8GHz 

Schottky Monitoring LHC 



The data flow 



Bunch spectra  

90 sec integraCon Cme per bunch needed: takes some Cme to go through a train  



Tunes of two bunches during e‐cloud MDs last November 200 

GUI working for IONS aRer many problems with  
applicaCon! 
Some measurements with protons but no 
“instability” observed 

Mathilde Favier 



Bunch selecDon, FBCT defines filled slots then clicking technique…. 

Bunch selecCon with play‐list from E. Bravin : external applicaCon sCll to be 
implemented in GUI but working well also like this 
90 sec integraCon Cme per bunch needed: takes some Cme to go through a train  



Non‐integer tunes 
Emi6ances 
ChromaCcity 
Momentum spread 

To be “checked/compared” 
with other instruments to 
define limits 

Which other data can be interesDng? 



JJ Gras, using MathemaDca Library 
It records the data one need  (the same that the one records in Timber) then some 
analysis can be done. 
Mathilde is providing a script to plot the tune spectra for mulDple bunches on site 
for straight comparison of bch to bch . 

An extra applicaDon: ROSALI 



•  Status in 2010 
– Schottky made operational towards the end of the year 
– GUI & calculation daemon provided by FNAL 
– Now logging tune, chroma, emittance & dp/p 

• Consistency of emittance & dp/p still to be verified 
– Proton signals not useable during ramp 

•  Longitudinal blow-up wreaks havoc! 
– Ion signals text book beautiful! 

•  Plans for 2011 
– Incorporate automatic bunch cycling on selected 

bunches in GUI (currently via expert program) 

Schottky Monitoring 


