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Requirements for Injector Transverse RF Deflector 
 

A transverse S-band RF deflector will be located in the LCLS injector at 135 MeV in order to 
measure the electron bunch length and also to allow time-resolved beam quality measurements 
such as ‘time-sliced’ emittance and slice energy spread.  The LOLA-II deflector described here 
has been removed from sector-11 of the SLAC linac, where it spent many years, and will be 
relocated to the off-axis LCLS injector enclosure. The structure is about 0.55-m long and will be 
located just down-beam of the laser-heater chicane, and just up-beam of the new QE03 
quadrupole. The power from the 20-5d output coupler will be used to feed the structure. 
 
The deflecting structure is to be oriented in the linac with its RF input coupler facing up in order 
to induce a vertical deflection of the electron beam as shown in Fig. 1. The input coupler is to be 
located at the downstream end since the structure is of the backward traveling wave type. The 
upstream output coupler should be connected to an appropriately rated load with a coupler for 
independent measurement of the RF phase to the structure. The input power must be variable 
from ~0.5 to 2 MW with fast phase flipping capability by 180 degrees within the 120 Hz cycle 
with 2-deg accuracy. The phase must also be continuously variable over 360 deg, although this 
variation can be executed more slowly (a few seconds). The rms phase stability must <1 deg at 
frequencies >0.5 Hz. Larger variations (a few degrees) are allowable over longer time spans. The 
klystron feeding the deflector must be triggerable on any beam code and also easily disabled 
(also via high level software applications) within one 120-Hz cycle (<8 ms). The parameters of 
the deflecting structure and its power, phase, and alignment requirements are listed in Table 1. 
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Figure 1.  Schematic of the SLAC S-band transverse deflecting structure.  The kick is vertical in 
this drawing. 

 
The deflecting structure is to be used in conjunction with several other control system and 
diagnostic devices. There is an integration requirement to ensure that the measurements can be 
done reproducibly and in an automated fashion. The other devices include a profile monitor 
screen and image capturing system. The phase might also be run slightly off of the zero-crossing 
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phase in order to induce a net vertical deflection to a future off-axis screen (not presently 
included in the baseline design). The latter is to allow for future pulse stealing mode of operation 
of the transverse cavity measurements. The requirements for each of these components will be 
given separately. 

 
Table 1:  Transverse RF deflector parameters and requirements in the injector. 

parameter value unit 

Structure linac location injector  
Beam energy 135 MeV 
Nominal rms bunch length 830 µm 
Nominal rms vertical norm. emittance 1 µm 
Cavity length 0.55 m 
RF frequency 2856 MHz 
RF phase stability (rms) at all f > 0.5 Hz <1 deg-S 
Fast RF phase-flip capability (<8 ms) 180 deg-S 
Fast RF phase-flip accuracy <2 deg-S 
RF phase setting range (slow variation) 360 deg-S 
Maximum power required 2 MW 
Minimum power required (+ power off) 0.5 MW 
Maximum deflecting voltage (on crest) 1.4 MV 
Minimum deflecting voltage (on crest) 0.7 MV 
βy at deflector center 6 m 
Hor. and vert. structure alignment tolerance 400 µm 
Longitudinal structure positioning tolerance 5 mm 
Roll angle tolerance 2 mrad 

  
 
Calculations and tracking simulations are shown in chapter 7 of the LCLS Conceptual Design Report 
(CDR) on pages 7-92 through 7-97 at: 
http://www-ssrl.slac.stanford.edu/lcls/cdr/lcls_cdr-ch07.pdf. 
 


