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Figure 27. Deflecting field as a function of the input power for f ~ ~ 2 . 8 5 6  GHz and fRFz11.424 GHZ 
and for two different numbers of cells. 

I 
1 5 10 15 20 

‘RF IMwl 
Figure 28. Maximum surface electric field as a function of the input power for f ~ ~ = 2 . 8 5 6  GHz and 
fRp=ll.424 GHz and for two different numbers of cells. 

3.3. Comparison between TW and SW devices 

The comparison between TW and the SW FGDs is summarized in Table 1 
and is similar to that of a SW/TW accelerating section. The only thing that 
weremark is that, in general, a SW section could be more useful with respect to a 
TW section if one has a low input power, a long RF pulse length and one needs a 
compact device. 
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Filling time 

Table 1. Comparison between SW and TW RFD. 

I sw Tw 

Proportional to the group 
velocity and length: 
shorter than sw 

3oportional to the quality factor: 
generally longer than TW ( =: ,/AS @ 

2.856 GHz) ( = 0. I,LB L=lm) 

eflecting field per 

e number of cells (for a ?T -mode) is 
limited to about 10-15 because of mode 

80cm 

Maximum number 
of cells and 

ximum lenght overlapping. Thus LMfi@2.85~jHz~50- 

Total deflecting 
voltage vs. total =L'O , 

The maximum length 
should be 1 9 1  a . At 
2.856 GHz this gives 
L ~ f i ~ 1 2 - 2 5  m. 

= (1 - e-")/a 

I + system needed to protect the klystron irculator not necessary. 

ot a big constraint Maximum surface 
electric field. 

Temperature 
sensitivity 

It can limit the maximum input power 
especially at high working frequencies 

High Lower than SW 

~/f (for a given total 
length and assuming Resolution vs. 

frequency small dissipations) 
If4 (for a given number of cells) 

3.4. Deflectors RF measurements 

The measurements that can be done on a TW o SW RFD are similar to those 
of an accelerating section (input port reflection coefficient, coupling 
coefficient,. . .). Concerning the bead pull measurements, the points that I remark 
is that, since the deflection is given by both the magnetic and the electric field, 
both components have to be measured for a correct characterization of the 
device. Two types of perturbing objects should be therefore used to measure the 
B-E field components. Results on RF measurements on a SW deflecting cavity 
can be found in [ 171. 
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3.5. Feeding systems 

Examples of power feeding systems are shown in Fig. 29. The first two are the 
standard ones for SW and TW structures. In case c) the power is split out for an 
existing power line (see for example the SPARC case [17]) and therefore the 
attenuator and phase shifter are high power devices. The fourth system (d) refers 
to the circular polarized case. In this scheme one attenuator and phase shifter are 
low power while two other ones are high power devices. 

Figure 29. Examples of power feeding systems: a) TW RFD; b) SW RFD; c) power split; d) circular 
polarized RFD. 

4. Experimental results 

Several experimental results have been obtained in already existing LINACs 
using IUDs for beam diagnostics. As examples I would like to mention those 
obtained at SLAC [6], at CERN in the CTF3 project [7], at TTF [8,9] and at the 
Haimson Research Corporation (HRC) with circular polarized RFDs [ 10,111. I 
have reported the main RFDs and beam parameters for these cases in Table 2. 

(')multi bunch 
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5. Conclusions 

RFDs are very promising devices for longitudinal and transverse phase 
space characterization or beam manipulation in advanced accelerators. 
Measurement setups for longitudinal pulse shape as well as phase space and 
transverse beam slice emittance characterizations have been illustrated. I have 
also shown the main design criteria of traveling wave and standing wave RFDs 
used for beam diagnostics pointing out the advantages and drawbacks of the two 
devices in term of performances, required power and breakdown limitations. The 
choice between SW or TW devices depends on several parameters and is similar 
to that of the accelerating cavities. Measurements results already obtained at 
SLAC, CTF3 (CERN) or TTF (DESY) have been also presented. 
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