
  

 

Memo 
date:  February 5, 2010  

to:  RSC  

from:  D. Beavis  

subject: Potential Dose near RHIC IRs 
 
 
Introduction 
 
The potential doses near RHIC Intersection Regions (IRs) are discussed. The estimated doses from 
the RHIC SAD and supporting documents are tabulated. Scaling will be used to demonstrate that low 
energy operations this year and in the future should be acceptable. Radiation surveys and operational 
experience will provide for ALARA operations in future longer low-energy runs. Scaling will be 
used to estimate doses for higher intensity and energy operations that may occur in the future. 
 
The methods used for Maximum Credible Incidents (MCI) and chronic loss conditions have been 
discussed in a series of memorandums1 on RHIC operations and will not be discussed here. 
 
Dose near the RHIC IRs 
 
The results for the six IRs are given in Table I. 
 

Table I. Doses Near IR Shield Walls 
Area Full Energy MCI 

mrem 
Upgrades MCI 

mrem 
Chronic2 Low 

Energy (mrem/hr) 
References 

2 O’clock-
ground level 

340 850 3 3 

2 O’clock- high 
above ground 

2630 6600 23 3 

2 O’clock- 3 
feet above 

ground 

475 1200 4.1 3 

4 O’clock-
excluded area 

3800 9500 33 4 

4 O’clock 
Accessible area 

223 560 2 4 

6 O’clock 267 670 2.3 5 
8 O’clock 339 850 3 6 
8 O’clock-

South Shield 
wall 

650 1625 6 13 

Collider-Accelerator Department 
 

Building 911B – P.O. Box 5000 
Upton, NY  11973-5000 

Phone  631 344 7124 
Fax   631 344 5568 

beavis@bnl.gov 
www.bnl.gov 

 
managed by Brookhaven Science Associates 

for the U.S. Department of Energy 
 
 



  

8 O’clock-
North shield 

wall 

330 825 2.9 14 

10 O’clock NA NA NA 7 
12 O’clock-

excluded area 
18,500 46,000 160 8 

12 O’clock- 
fence  

355 890 3.1 8 

 
 
For low energy operations all the accessible areas for personnel standing at ground level are 
sufficiently low that radiation surveys should be adequate to detect and post any area with elevated 
levels. It is expected that the beam loss rate used for the IRs is conservative and that the actual 
radiation surveys will show lower levels consistent with the Controlled Area postings. The area 
where ladders can be used to elevate a person above ground level at 2 O’clock and receive increased 
exposure potential is posted that ladders are not to be used. 
 
The high levels inside the fence at 4 O’clock are due to the magnet ports in the walls which allow the 
wall to be exposed to forward radiation from the source. Many locations at IRs have weak locations 
at elevations high above the floor due to the reduction of shielding and potential penetrations. The 
large dose values at 2 O’clock are the result of reduced shielding at the higher elevations. In addition, 
there are cryogenic penetrations on both sides of the shield wall. Both STAR and PHENIX have 
weak locations high above the floor level. 
 
For future intensity upgrades some of the potential radiation levels become quite large. As an 
example the 46,000 rmem noted at 12 O’clock is for a person standing on the ground. The levels at 
beam height are a factor of 1.7 higher or 78,000 mrem. Some of the areas near the operating 
experiments are approaching 1000 mrem for an MCI. It has been suggested by an RSC 
subcommittee9 that these areas be designed for 100 mrem in the future.  
 
The roof tops were not considered in the RHIC SAD since they were and still are exclusions areas. It 
is worthwhile to consider what the expected dose rates are on the IR roofs. The dose for MCIs and 
the chronic dose rate for low energy operations are given in Table II. 
 

Table II: Dose on IR Roofs (Access not allowed except at 10 O’clock) 
IR Roof MCI for Full10 

energy 
Dose in mrem 

MCI for upgrades 
Dose in mrem 

Chronic low2 

energy 
Dose rate in 

mrem/hr 

References 

2 O’clock 3,400 8,500 60 11 
4 O’clock 7,200 18,700 130  
6 O’clock 1,200 (3,100) 3,000 (78000) 21 12 
8 O’clock 380 (1,900) 950 (4,800) 7 12 

10 O’clock-berm 34 85 0.6  
12 O’clock 8,300 21,000 150  

 
 
  



  

Recommendations and Comments 
 
The potential dose levels are sufficiently small for low-energy operations that surveys conducted 
early in the stores should identify locations that require extra precautions. Most of the areas have 
occupancy levels that substantially reduce the risk of integrated exposure. I would recommend: 
 

• Where there is expected to be personnel that the area have precautionary posting until 
surveys establish routine operational dose rates. (CK-FY2010-RHIC-677) 

• The area outside the PHENIX south shield wall should be posted as TLD required until the 
surveys are conducted. PHENIX should be informed that the gas house may have elevated 
dose rates. (CK-FY2010-RHIC-678) 

 
The potential doses for intensity and energy upgrades have potential exposure levels that are high. It 
is recommended that: 
 

• Additional shielding be considered to reduce potential exposures in an MCI. (CK-FY2010-
RHIC-679) 

• Even without upgrades some of the potential doses should be reduced with shielding. (CK-
FY2010-RHIC-680) 
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