
Case Buildup Screen

The buildup factor reference material is chosen by selecting one of the shields in the case after all material and 
source entries have been processed.  Buildup factors are retrieved and interpolated from tables of data.  
MicroShield must be told which table to use.  This is done by selecting a shield which is used for the buildup 
reference material.  The most conservative approach (i.e., resulting in highest dose rate) is to select the material that 
shows the greatest buildup.

The buildup modeling is the most approximate and scattering effects are the greatest source of uncertainty in the 
exposure rate calculations.  Therefore, users should understand the need to investigate the effects when their 
application is unusual.  If a comparison with and without buildup shows buildup to be a significant contribution to 
the total, a user should investigate the range of results with different buildup methods and material reference.

The Case File Buildup Shield Selection Screen displays the shields in the case.  The material that is highlighted 
when leaving this screen is the reference material.  

With this display, information is available to assist in your decision.  The right column of this screen lists a typical 
number of mean free paths (MFPs), which is a measure of attenuation of that shield.  To create this information, 
MicroShield uses a line-of-sight between the dose point and the center of the source.  The energy indicated at the 
top of the column is the first energy in the case that has any activity.  The energy can be changed as discussed 
below.

The general rule is to use either the last material between the source and dose point or the most dominant shield 
(that is, the one with the most MFPs).  For a new case, a default will be shown as the shield initially selected.  
However, this is not necessarily the best choice and you must decide whether to accept the default or choose 
another.  To assist in this choice, other information is available, as indicated by the instruction line at the bottom of 
the screen.

If the user clicks the Change Energy button at the bottom of the screen, a list of case energies will be shown.  
Selecting one of these energies will recalculate and display the typical mean free paths.  The energy with the 
greatest potential contribution to exposure, as shown during the prior step of source input, is recommended. 

If the user clicks the Materials button, the material constituents of the currently selected shield will be displayed for 
information.

If the user clicks the Read Me button, some friendly advice will be shown to emphasize the point to those who are 
less familiar with the principles of the calculation.

Clicking the Buildup button will calculate and display buildup factors for a typical kernel using the buildup 
characteristics of the selected shield.  This display is optional in MicroShield 5 because its generation can take time 
if there are more than a few energy groups.  The calculation is essentially the same as that which occurs in the first 
step of case execution.

The effects of photon scattering contributions at the dose point are calculated by use of exposure buildup factors 
which are based on tables that are the same as those in ANS 6.4.3.  For thick, dense shields, the buildup will be a 
larger fraction of the total dose than for weak shielding of the same source.  However, the total results will be less.

During the process of integration, the buildup factor is calculated based on the materials between the source kernel 
and dose point.  The line-of-sight distance from each source kernel through the shields between it and the dose 
point are calculated by trigonometric relationships.  The attenuation mean free paths are determined and used in the 
buildup factor calculation.

In MicroShield 5, the buildup factor is computed in one of two ways.  For all except the infinite plane and infinite 
slab geometries, the buildup factors are extracted from tables with interpolation as may be required.  The Taylor 



buildup factor correlation is used for the two infinite source geometries.  The so-called infinite medium buildup 
factor method is used.  The shielding mean free paths for all materials between the source and dose point are used, 
with the buildup characteristics of one of the materials selected by the user.  This approach is believed to be the 
most general and gives a good approximation for most shield configurations.  

In the most general case, the material and incident photon energy will not necessarily be one of those for the 
tabulated sets of factors.  Therefore, interpolation for material atomic number, energy, and mean free paths may be 
required.

"Uncollided fluence rate" results (that is, with buildup = 1) are simultaneously calculated.  It is sometimes useful to 
know to what degree the scattering affects results.  This can be observed by comparing results with and without 
buildup.  If such a comparison shows buildup to be a significant contribution to the total, and if the results are 
significant relative to a design or operational decision, then it is important to investigate the range of results with 
different buildup material references specific to your case.

As an example, if a shield arrangement of steel, water, and steel is used for a tank of water between the dose point 
and the source, unless otherwise specified, the buildup factor associated with iron, the last shield region, will 
generally be the greatest.  If the water-filled dimension of the tank is large compared to the other dimensions, the 
analyst may consider it to be more appropriate to evaluate the buildup factor using water rather than iron.  Or, if the 
dose point is a long distance from the source, then air is the logical choice.

Certain cautions should be observed when using custom materials for buildup factor reference materials.   Buildup 
calculations are most reliable when one of the 12 built-in or 14 other ANS 6.4.3 materials is used for buildup 
reference material.  These materials use data and do not rely on MicroShield interpolation for mixed and custom 
materials.   The 26 tabulated reference materials include 23 atomic elements and three mixtures.  They are:

Beryllium Boron Carbon NitrogenOxygen
Sodium Magnesium Aluminum Silicon Phosphorus
Sulfur Argon Potassium Calcium Iron
Copper Molybdenum Tin Lanthanum Gadolinium
Tungsten Lead Uranium
Water Air Concrete 

MicroShield calculated buildup factors for custom and mixed materials should always be used with understanding.  
In general, reference buildup materials with mixtures of elements with atomic numbers less than 50 will be 
reasonable, even at low energies.  When a buildup reference material includes elements with high atomic numbers, 
the results with buildup will not be valid for energies < 100 KeV or > 5 MeV and should be reviewed carefully in 
the 100 KeV to 500 KeV range. 

Be very careful if your reference buildup factor mixing combines constituents with atomic numbers greater than 42 
(for example, lead at 82 and uranium at 92).  In such cases, it is best to have factors specifically calculated by codes 
that use transport or Monte Carlo methods and explicitly consider energy dependent cross sections. 

Remember, the cautions above apply only if you have used such materials for buildup reference material.  These 
cautions do not apply to materials used only for attenuation.  To ensure this caution is observed, a "high Z" 
message is provided when:

· a mixed material contains an atomic number of 42 or greater, or
· the weight percent is greater than 10% for a constituent of a custom material constituent with an atomic 

number 42. 

The message is provided when the buildup reference material is selected and when a case using such material is 
calculated.  The message appears in the case printout and buildup calculation screen.


