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Therapy Body Phantom THRA１Instruction manual 
 
THRA1 is a phantom designed to measure percent depth dose or dose distribution in 
tissue at each part of the body, so as to help radiotherapy treatment plannings. 
The original phantom materials were developed through collaboration between 
National Institute of Radiological Sciences (NIRS), Japan and KYOTOKAGAKU CO., 
LTD. 
The phantom in life-size human torso figure is cross sectioned into 30 mm thick slices. 
 
As for the physical property of the phantom materials, refer to the data at the end of 
this manual. 
 
<Cautions>  
The phantom weighs approximate to human body; quite heavy. 
Therefore, do not drop the phantom parts or make them fall so as not to harm you or 
give damages to objects hit by them. 
 
The phantom material is breakable. 
Therefore, ensure not to give shocks to the phantom parts, or drop them or make them 
fall. 
 
Before carrying the assembled phantom, make absolutely sure that the supporting 
frame is properly assembled and the all phantom parts set in the frame are firmly 
locked. 
 
When you clean the phantom, wipe the surface with a neutral detergent or an antistatic 
cleaner. 
 
<Materials> 
Human soft tissue substitute WE-211 
Lung substitute LP-430 
Bone substitute BE-303 
 
<Accessories> 
Carrying case 
Supporting frame 
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Supporting Frame 

 
 
A: Top plate 
B: Nut  
C and F: Center pole base 
D and G: Fixing screw for the center pole base 
E: Base plate 
The frame is designed to be supported four or five poles. 
Thee position of the poles can be arranged by using 6 possible site, four corners and 
front or back center, to fit your purpose. 

Attach one pole at the font center, when you use the phantom at spine position, taking 
off one of the poles at the front corners. 
 
Attach one pole at the back center, when you use the phantom at spine position, 
taking off one of the poles at the back corners. 
 

Never take off 2 or more poles out of the five at one time while the phantom is lying. 
A set of shorter poles allows you to assembly the phantom partially, for example chest 
part only, or lumbar part only. 

  A     B       C   D 

 E             F    G 



How to assemble the supporting frame 
 
1. Loose the screws (D and G) at the center of the base and top plates (A and E). 

Draw out the center pole bases (C & F) toward the direction you intended to use. 
Then fix them firmly by tightening the screws (A& E). 
Ensure that the center poles are completely locked. 

2. Assemble the phantom on the base plate (E). 
Attach the four corner poles by screwing them into the holes. 

3. Place the top plate (A) onto the assembled phantom, passing the corner poles 
through the holes at the corners of the plate. 
Fix the top plate with the nuts (B).  
Fasten the four corners evenly so that the top plate is kept on the level. 

4.  Fasten the corners firmly with double nuts. Ensure that the phantom and the frame 
components are completely locked before moving on to next step. 
 

How to take out one of the corner poles safely 
 
1. Put the assembled phantom upright. Ensure that the phantom is completely locked 

with the frame. 
2. Insert a pole through the hole on the center pole base of the top plate (C), then screw 

in the tip of the pole into the hole on the center pole base of the top plate (F). 
3. Fix the pole by fastening double nuts from above the top plate.  
4. Take out one of the corner poles at the same side of the attached center pole; if the 

fifth pole is at the front-center, and then take out one of the front corners. 
5. Ensure that the phantom is completely locked before moving onto the next step. 
 

When you disassemble the frame 
1. Put the phantom locked with the frame upright. 
2. Disassemble the frame following the reverse procedures of its assembly. 
 
 

Handle the components with utmost care at all time. 

The parts are heavy and breakable. 
 



Appendix 
1. Basic data on phantom materials for radiotherapy 
 
Table 1, Human Organs 

 



Table 2, Major Phantoms 

 
 
 
 
 



Table 3, Elemental Composition of the Major Phantoms 

 



2. Mass Attenuation Coefficients 
Table 4, Standard Tissues and Tissue Substitute Materials 

 
 



Table 5-1, Mass attenuation Coefficient 

 
 
 
 
 
 
 
 



Table5-2

 
 



Table5-3 

 



Table5-4 

 



Table5-5 

 
 
 
 
 
 



Table5-6 

 



3. Mass energy Absorption Coefficient 
Table6-1 

 
 



Table6-2 

 



Table6-3 

 



Table6-4 

 



Table6-5 

 
 



Table6-6 

 



4. Restricted and Unrestricted Stopping Power 
 

１） Restricted stopping power 

 
2) Density effect correction 

 
when 

 

 
 
8MeV or lower 

 
8MeV or higher 

 

 



Table7-1

 
 



Table7-2 

 



Table7-3 

 



Table7-4 

 



Table7-5 

 



Table7-6 

 
 



Table7-7 

 
 



Table7-8 

 
 



Table7-9 

 
 



Table7-10 

 
 



Table7-11 

 



Table7-12 

 



Table7-13 

 
 



Table7-14 
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Table7-16 

 
 



Table7-17 

 



Table7-18 

 
 



Table7-19 

 



Table7-20 
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Table7-22 

 
 



Table7-23 
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Table7-26 
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