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MedPhys 4RB3/6R3                       Experiment # 7 
Liquid Scintillation Counting 

 
 

Experimental Arrangement and Procedure 
 
For each sample, when counting is over, the LSC control system automatically prints the 
counting data.  
 
1. Calibration measurements for the 3H and 14C standards: 
i. As shown in Fig. 1, install  

• tray #1: ten 3H calibration sources and a background sample  
• tray #2: ten 14C calibration sources and a background sample 

 
Note ! Check carefully if each sample tray is oriented such that you can see the tray 
number as shown in Figs. 1 and 2. Tray card is located at the front of the tray where the 
system can read the binary encoding on the card. 
 
Install the red tray in the last line, behind the sample trays. 
 

 

 
Fig. 1. 3H and 14C sources installed for the efficiency calibration for each radioisotope. Tray card 

is located at the front of the tray where the system can read the binary encoding on the card. 
 

 
In the control panel, select “Automatic Counting” and then “Start”. 
The LSC control system automatically runs Programs 1 to calibrate 3H single isotope efficiency 
and then automatically runs Programs 2 to calibrate 14C single isotope efficiency.  
 
ii. When counting is over, install ten 3H calibration sources and a background sample in the 
sample tray #3. 
Install the red tray behind the sample tray and start counting. The LSC control system 
automatically runs Programs 3.  
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iii. When counting is over, install ten 14C calibration sources and a background sample in the 
sample tray #3.    
Install the red tray behind the sample tray and start counting. 
 

 
These results can be entered in a data analysis program (e.g. Excel, Matlab, etc.) to obtain 
efficiencies and the coefficients in a second order polynomial describing the efficiency as a 
function of the H number. 

 
 

2. Measurements for the unknown samples: 
As shown in Fig. 2, install tray #4, 6 and 5 with:  

• tray #4: an unknown 3H-14C mixture sample (vial #2) and  
              a sample taken from McMaster Reactor pool  
• tray #6: an unknown 14C sample (vial #1) 
• tray #5: an unknown 3H sample (vial #3)  
 

Install the red tray behind the sample tray and start counting. The LSC control system 
automatically runs each program. 
 

 
Fig. 2. Installations of unknown samples. 

 
 
Analysis 
 
Generate three graphs of efficiency versus H#; one for 3H alone, one for 14C alone, and one for 
both 3H and 14C. 
 

1. You will receive directions for using the programs used to analyse the data. 
 

2. For the samples prepared, analyse 3H, 3H2O, 14C and the mixture using the calibration 
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curves obtained. Be careful to accurately use the efficiencies for 3H and 14C with respect to the 
dual energy window calibration. Report the results in Bq/m3. 
 
 
 
 
Questions 
 
1. How was 3H in the reactor pool water created? 
 
2. Discuss the dose some would receive and the risk if they splashed 5 ml of pool water 
over 10 cm2 of skin on their hand. In this context, why do the reactor operators wear 
gloves to handle materials coming out of the pool? 
 
3. Discuss the dose someone would receive if they accidentally swallowed 125 ml of pool 
water. What risk does this pose? 
 
4. Discuss the possibility of lung exposure from evaporation of pool water into the air. 
 
 
 


