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Attachments for Exam 
Radiation protection expert on the level of coordinating 

expert 
 

 
Nuclear Research and consultancy Group NRG 
Delft University of Technology TUD 
University of Groningen RUG 
Radboudumc RUMC 

 
 
 
  exam date: 

December 14th 2020 
exam duration: 13.30 - 16.30 hours 

 
 
 

 

 
 
 If you use any data other than the data mentioned in this attachment, state 

the origin!  
 This attachment consists of 12 consecutively numbered pages. Check this! 

 
Instructions: 
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Handboek Radionucliden, A.S. Keverling Buisman (3rd edition 2015), 60Co data  
 

  

Half-life and decay constant 

Decay scheme (simplified) 

Main emitted radiation 

Source constants 

Air kerma rate 
Ambient dose equivalent rate 

Miscellaneous 

Specific activity 
Exemption levels 
Skin contamination 
Wound contamination / injection 
Transport 
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Radiological Health Handbook pg. 148, transmission data of several gamma 

sources through lead  
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Handboek Radionucliden, A.S. Keverling Buisman (3rd edition 2015), 137Cs data  

  

Half-life and decay constant 

Decay scheme (simplified) 

Main emitted radiation 

Source constants (of daughter 137mBa in equilibrium with 137Cs) 

Air kerma rate 
Ambient dose equivalent rate 

Miscellaneous 
Specific activity 
Exemption levels 
Skin contamination 
Wound contamination / injection 
Transport 

From 137mBa (t1/2 =2.55 min; y =0.946 
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Handboek Radionucliden, A.S. Keverling Buisman (3rd edition 2015), 3H data  

 
  

Half-life and decay constant 

Decay scheme (simplified) 

Main emitted radiation 

Miscellaneous 
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Ingestion and lung clearance classes 

Dose conversion coefficient and radiotoxicity equivalent 
for workers (w) and members of the public (b) 

Data for urine analysis  

After single intake 
Time (d) Activity in urine    urine excretion rate 
 (Bq/l per Bq intake)    (Bq/d per Bq intake) 

For watervapour (waterdamp) an extra intake of 0.6 Bq/h per Bq/m3 applies as a result of 
uptake via the skin 

Metabolic Model 
For radiation protection purposes, it is assumed that following inhalation and ingestion, 
all tritium is taken up in the body fully and instantaneously. Furthermore tritium is also 
taken up via intact skin. The biological half-life for all organs and tissues is set at: 
 
 Water T(1/2)  Organic (T1/2)  
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Percentage radioactivity distribution over the organs after 123I-
IBZM administration 
Percentage radioactivity distribution in different organs, measured in three time 
periods after administration of 123I-IBZM. Data are mean ± standard deviation. 
The data has been corrected for the 123I decay. 
 
 

 

 
 
From: Dosimetry of iodine-123 iodobenzamide in healthy volunteers, Nicolaas 
P.L.G. Verhoeff e.a., European Journal of Nuclear Medicine, September 1993. 
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Handboek Radionucliden, A.S. Keverling Buisman (3rd edition 2015), 123I data 
 
 
  

Half-life and decay constant 

Decay scheme (simplified) 

Main emitted radiation 

Source constants 

Air kerma rate 
Ambient dose equivalent rate 

Miscellaneous 

Specific activity 
Exemption levels 
Skin contamination 
Wound contamination / injection 
Transport 
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Handboek Radionucliden, A.S. Keverling Buisman (3rd edition 2015), 177Lu data 
 
  

Half-life and decay constant 

Decay scheme (simplified) 

Main emitted radiation 

Source constants 

Air kerma rate 
Ambient dose equivalent rate 

Miscellaneous 

Specific activity 
Exemption levels 
Skin contamination 
Wound contamination / injection 
Transport 
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Mass attenuation coefficients of lead 

 
  

Figure 6.14 Mass attenuation coefficients of lead for (A) Rayleigh scattering, 
(B) photo electric effect, (C) Compton effect, (D) pair production and (E) the 
total mass attenuation coefficient 𝜇𝜇/𝜌𝜌 

Lead 

Energy 
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Conversion coefficients of air kerma to ambient dose equivalent as function of 
the photon energy 
 

Conversion coefficients of air kerma Ka to ambient dose equivalent H*(10), 
effective dose E(AP) in a phantom of an adult in the anterior-posterior 
geometry, and personal dose equivalent Hp,slab(10) in an ICRU-slab. 


	TABLE OF CONTENTS

