
  

 

 

Memo 
date:  August 6, 2009  

to:  RSC  

from:  D. Beavis  

subject: Penetrations for Stochastic Cooling at 11 O’clock – Revisited 

 

 

The memo
1
 of July 29 discussing the dose for stochastic cooling at 11 O’clock had a math error 

and more importantly had used the wrong drawing for the dimensions on the berm. Both errors 

have been corrected here and the numbers adjusted. 

 

The placement of stochastic cooling at 11 O’clock requires that there be penetrations to the berm 

with as minimal distance as possible. It is proposed that two penetrations be made to the berm to 

allow signal cables and utilities to be delivered to the cavities. In addition there will be an 

electronics house on the berm over the penetrations. Figure 1 shows details of the shielding. The 

electronics house, see Figure 2, represents the first structure to be placed on the beam that 

personnel may occupy for a substantial period of time. The dose to personnel in the building will 

be examined. 

 

The dose directly through the soil can be estimated using a simple formula. Since the stochastic 

cooling cavities have a small aperture when in operation I will assume that the entire beam can 

be lost on the cavities in a beam fault. Reference 2 used an equation based on appendix 15 of the 

RHIC SAD that gives the dose due to a full beam fault as 

 

38800*exp(-d/2.2)/(rt*rt) (in rem-ft
2
), 

 

where rt is the transverse distance from the machine component to the location under 

consideration and d is the thickness of the soil shield in feet.  This formula is for location where 

the dose is maximum. A full beam fault is estimated to produce 460 mrem based on the seven 

feet to the tunnel roof and the 12 feet of soil thickness.  

 

Potential upgrades to the accelerator could increase both the beam energy and the maximum 

intensity increasing the maximum possible fault dose by a factor of 2.6, or 1200 mrem. This is 

being discussed later after the penetrations are examined. 

 

The two penetrations will contribute additional dose near their exit of the soil. The dose at the 

end of the pipe can be estimated using the curves provided in Chapter 2 of Sullivan
3
. Empty 

pipes are assumed for the moment. The dose out the 4 inch (3 inch) diameter pipe is 900 mrem 

(450 mrem) for a full beam fault. A 10 degree angle is used from the source to the pipe opening 

in the tunnel. There are several factors that make these estimates very conservative. Firstly, the 
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dose extends only over the area of the pipe and is not a whole body doses. Secondly, the pipe 

must exit the berm and extend into the electronics house. The radiation field will be more diffuse 

in locations where personnel can be exposed. Assuming a 45 degree half-angle opening cone and 

a distance of 1 foot provides a reduction factor of 0.1. Finally, most of the area of each 

penetration is expected to have cables (see figure 3), which will substantially reduce the amount 

of radiation that can be transmitted to the end of the pipe. A realistic whole body dose from the 

penetrations with cables is of the order of 10 mrem. 

 

 
Figure 1: Cross-section view of berm at penetration location. 

 

 
Figure 2. Vertical view of pipes, dimensions are not correct. 



  

 

 

 
Figure 3. Plan view of the electronics house. 

 

The average dose rates on the berm are expected to be very small from chronic losses. The 

electronic house should be posted as a Radiation Area-TLD required until the chronic exposure 

levels are better understood. A monitor TLD should be placed about 1 foot from the exit of the 

pipe and another elsewhere in the electronics house to determine the area levels for personnel. 

(CK-RHIC-Fy10-261) 

 

 

 
Figure 4. Cross-section view of the pipes with planned cables. 

 



  

 

 

It is recommended that the position of the electronics house and the penetrations be reconsidered. 

A sub-committee will be established to review design changes to the locations. (Ck-fy2009-

RHIC-262) 

 

It is suggested that the building be located to the outside of the berm with the closest edge at 

least 13 feet from the collider axis. This would provide a minimum of 15 feet of soil to the 

building and the potential fault dose would drop to 240 mrem. The center of the building would 

have a potential dose of 76 mrem with the future increased energy and intensity. 
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