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(between bars and the outer walls) were multipactoring 
may develop. 
  The surface magnetic field is one of the major 
limitations during the cavity RF design. If the surface 
magnetic field is limited to ~70mT the kick is about 3.3 
MeV per single cavity. To achieve the required total kick 
of 1.3 mr (~5MeV) we propose to use a single multi-gap 
cavity shown on the left in Figure 7. If deflection 
requirements are increased, the number of cells could be 
increased to three (as shown on the RHS of figure 7). The 
main RF parameters of these cavities are shown in Table 
1. 
 
 

 
 
 
 
 
 
 
 

Figures 7: FNAL proposed “squashed” TE112 and TE113 
deflecting cavities. 

 
A “squashed walls” TE112 and TE113 cavities are simple 

and compact. The 3 cell cavity has the length of 1 m and 
diameter of 0.37 m instead of 4.5 meter-long, 1 m in 
transverse size 3-cavity KEK-type RF system[2]. The 
new cavity sizes are close to FNAL 650 MHz cavity. 
Thus, all the same surface processing and test facilities 
may be used. 

 
Table 1: Parameters for 2 and 3 cell “squashed 
wall” cavities. 

Parameter 2 cell cavity 3 cell cavity  

Frequency 446.875 MHz 

Mode TE112 TE113  

R/Q*   440 Ω 503 Ω  

G 109 Ω 117 Ω  

Vkick 6.6 MeV 10 MeV  

Epeak 33.7 MeV/m 34 MeV/m  

Bpeak 74.4 mT 74 mT  

Cavity Diameter 327 mm 366 mm  

Aperture 75 mm 75 mm  

Cavity length 810 mm 1005 mm 

*R/Q=V୩୧ୡ୩ଶ  /2ωW, where W is the stored energy 
 
Input power requirements are determine mainly by 

amplitude of microphonics δf [2]. Pinp ~ ܸଶ /[(R/Q)·f/ δf]. 
For a 3-cell “squashed walls” cavity running at 5 MeVand 
for δf=15 Hz, Pinp~1.9 kW.   

CRYOGENIC REQUIREMENTS 
The microphonics amplitude is determined by expected 

He pressure variations and df/dp value. Minimization of 
df/dp is one of the major goals during the cavity 
mechanical design. The helium pressure fluctuation 
budget is limited to 0.2 mbar rms. The splitting cavity is 
located an approximately 300 m downstream from the 
CW linac cryogenic plant. Cost benefit analysis of using a 
transfer line from the CW linac main cryogenic plant 
versus a dedicated cooling system was conducted. As a 
result, reuse of a Tevatron satellite refrigerator with a 
single stage Tevatron cold compressor is envisioned. 
Such cryogenic system will enable to operate the cavity at 
~3.8K within required pressure fluctuation budget. The 
cryogenic losses from RF power heating are given by 
Vkick

2/{2(R/Q)Q0}, with Q0=1E-9 given by G/Rs, G is the 
geometrical factor and Rs is the shunt impedance (~100nΩ 
at 3.8 K). For the assumed RF power level of 5 MeV, the 
cryogenic losses are approximately 28 W for the 2-cell 
cavity and 25 W for the 3-cell cavity. Powering these 
cavities at their peak voltages (listed in Table 1) leads to 
cryogenic losses of approximately 50 W and 100 W for 
the 2- and 3-cell cavities, respectively. These losses are 
still within the capabilities of the proposed cryogenic 
solution. 

CONCLUSION 
We have proposed a beam line optical solution for a 

two step 3-way splitting station based upon a vertical RF 
splitting cavity and horizontal 3 way Lambertson. A new 
compact “squashed wall” multi-cell RF cavity is proposed 
which is easy to manufacture. The RF power 
requirements have been determined and are quite 
reasonable. Cryogenic losses and requirements have been 
determined and a stand-alone reused cryo plant is 
proposed.  
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