
 
 - 1 - 

ISO 24427:2025-09 (E) 
 
 
Radiological protection - Medical proton accelerators - Requirements and 
recommendations for shielding design and evaluation 
 
 
Contents            Page 
 
 
Foreword  ......................................................................................................................................................... iv 
 
Introduction  ...................................................................................................................................................... v 
 
1 Scope  ............................................................................................................................................... 1 
 
2 Normative references ..................................................................................................................... 1 
 
3  1 
3.1 Quantities  ........................................................................................................................................ 2 
3.2 Definitions other than quantities  .................................................................................................. 4 
 
4 Shielding design goals and other design criteria  ....................................................................... 6 
4.1 Shielding design goals  .................................................................................................................. 6 
4.2 Shielding design assumptions and conditions  .......................................................................... 7 
 
5 Role of stakeholders and the interactions ................................................................................... 7 
5.1 General  ............................................................................................................................................ 7 
5.2 Manufacturer of the proton therapy system  ................................................................................ 8 
5.3 General contractor/architectural firm  ........................................................................................... 8 
5.4 Radiation safety officer or other  ................................................................................................... 9 
5.5 The medical physicist or other  ..................................................................................................... 9 
5.6 The licensee or other  ................................................................................................................... 10 
 
6 Radiation sources of a medical proton accelerator  ................................................................. 10 
6.1 General  .......................................................................................................................................... 10 
6.2 Prompt radiation sources  ............................................................................................................ 10 
6.2.1 Secondary neutron  ....................................................................................................................... 10 
6.2.2 Photon radiation  ........................................................................................................................... 10 
6.3 Radiation during shut down  ........................................................................................................ 10 
 
7 Shielding materials and transmission  ....................................................................................... 11 
7.1 General  .......................................................................................................................................... 11 
7.2 Shielding materials  ...................................................................................................................... 11 
7.3 Transmission  ................................................................................................................................ 11 
 
8 General formalism  ........................................................................................................................ 12 
 
9 Shielding calculation  ................................................................................................................... 14 
9.1 General  .......................................................................................................................................... 14 
9.2 Monte-Carlo simulation  ............................................................................................................... 14 
9.2.1 General  .......................................................................................................................................... 14 
9.2.2 Basic requirement on Monte-Carlo simulation  ......................................................................... 15 
9.3 Analytical methods  ...................................................................................................................... 15 
9.3.1 Shielding barrier  ........................................................................................................................... 15 
9.3.2 Mazes  ............................................................................................................................................. 16 
9.3.3 Skyshine  ........................................................................................................................................ 16 
9.3.4 Duct ................................................................................................................................................ 17 
 
10 Shielding evaluation  .................................................................................................................... 17 
10.1 General  .......................................................................................................................................... 17 

Terms  and  definitions  ....................................................................................................................



 
 - 2 - 

10.2 Measuring equipment and methodology  .................................................................................. 17 
10.3 Evaluation  ..................................................................................................................................... 18 
 
Annex A (informative) Monte-Carlo simulation for the radiation shielding of medical proton 

accelerators  .................................................................................................................................. 19 
 
Annex B (informative) Analytical methods for the radiation shielding of medical proton 

accelerators  .................................................................................................................................. 22 
 
Annex C (informative) Examples of radiation shielding calculation  ....................................................... 31 
 
Annex D (informative) Special topics  ......................................................................................................... 44 
 


		2026-06-29T23:50:08+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




