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Abstract 
SLAC proposed a rotatable collimator design for the 

LHC Phase II collimation upgrade. There are 20 facet 
faces on each cylindrical jaw surface and two jaws are 
rotatable in order to introduce a clean surface in case of a 
beam hitting a jaw during operation. When the beam 
crosses the collimator, it will excite broad-band and 
narrow-band modes. The longitudinal modes can 
contribute to beam energy loss and power dissipation on 
the vacuum chamber wall. In this paper, the parallel finite 
element eigensolver Omega3P is used to search for all the 
longitudinal trapped modes in the SLAC collimator 
design. The power dissipation generated by the beam in 
collimators with different vacuum chamber and RF 
contact designs is discussed. It is found that a wider RF 
foil connecting the jaw and the vacuum flange can reduce 
efficiently the beam heating caused by the longitudinal 
modes.  

SLAC ROTATABLE COLLIMATOR   

 
Figure 1: 3D solid models (top/bottom left) and rotatable 
jaws with RF contacts (top/bottom right) for SLAC 
previous/current collimator designs. 

The LHC Phase II upgrade requires a robust collimator 
design that can absorb high heating power and is 
recoverable from an accident scenario during operation. 
The SLAC rotatable collimator design as shown in Figure 
1 is one of the options under consideration for the 
upgrade through the US LHC accelerator research 
program (LARP) [1].   

The rectangular vacuum chamber collimator design 
was first proposed for the LHC operation. The RF 
contacts are 250 micron thick beryllium-copper sheets 
which connect the jaw end flat tapers with the vacuum 
flanges, providing a smooth geometrical transition and 

thus reducing beam impedance. There is a sliding contact 
between the rotating jaw and the fixed RF foil. The 
partial-circular vacuum chamber design with half-domed 
end plates is currently adopted for its easier fabrication 
and better vacuum pumping. The simple EM foils are 
used to connect the jaws and the vacuum flanges without 
the taper transitions.  

For both designs, there are 20 facet faces on each 
cylindrical jaw surface and the two jaws are rotatable and 
will move in and out during operating.   

In the SLAC rotatable collimator design, the beam can 
excite significantly trapped modes in the vacuum 
chamber. The longitudinal trapped modes cause power 
heating which might dissipate at unwanted locations such 
as the RF foils. In this paper, we will focus on the 
longitudinal trapped mode heating study by using the 
parallel finite-element eigensolver Omega3P [2]. The 
effects of different vacuum chamber and transition part 
designs on the longitudinal trapped mode impedances are 
discussed in the following sections.  

PREVIOUS COLLIMATOR DESIGN 

     
Figure 2: Rectangular (left) and partial-circular (right) 
vacuum chamber collimator simulation models with the 
previous jaw end and RF contact designs.  

The major differences between the previous and current 
designs are the vacuum chamber cross sections and 
transition pieces. In this section, the collimators with the 
previous jaw ends and RF contacts but different vacuum 
chamber designs as shown in Figure 2 are investigated for 
studying the effect of vacuum chamber shape on the 
longitudinal trapped mode impedances. For the LHC 
operation, the jaws opening is 2mm and 42mm for fully 
inserted and fully retracted jaws, respectively. The beam 
pipe radius is 42mm.   

Due to symmetry of the collimators, only a quarter and 
half of the structures are used to simulate the rectangular 
and partial-circular vacuum chamber collimators, 
respectively. Setting magnetic boundary conditions at the 
symmetry planes, longitudinal trapped modes with Ez 
components on the beam axis are determined using 
Omega3P. The mode RF parameters are plotted in Figure 
3 assuming the vacuum wall being made of stainless steel 
and the jaws of copper in the SLAC rotatable collimator 
design. 
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