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More consistent calibration:  
Another reason to convert to TG51 

 
In a recent publication, the RPC described a number of reasons for converting to the TG-51 protocol1. We 
concluded first that TG-51 was easier to implement for the following reasons: TG-51 requires that calibrations be 
done in water, thus removing errors that can be introduced due to the use of inappropriate or mismatched 
phantom materials. TG-51 removes ambiguity by explicitly requiring the determination and appropriate use of Ppol. 
The new protocol has eliminated confusion arising from procedural differences between photon and electron 
beams; for both modalities, a shift in chamber depth is employed for depth dose measurements but not for 
calibration. Finally, TG-51 is based on a dose-to-water calibration of ionization chambers, which eliminates the 
need to calculate Ngas, another source of common errors. 

Recent data collected by the RPC also demonstrates that TG-51 is a more consistent protocol2. Twenty-one 
different ionization chamber models were used to measure dose according to both the TG-51 protocol and the 
TG-21 protocol. Exposure and dose to water calibration factors were first determined for all the chambers at the 
MDACC ADCL, thus assuring that all instruments were calibrated consistently. The instruments were then used to 
calibrate the output of the photon and electron beams from a Clinac 2100C/D linear accelerator. For each 
protocol, all measurements were done in a single session, with redundant measurements being made to assure 
consistency. 

For the 6 MV photon beam, the TG-51 calibrations show a spread of only 0.5%. In contrast, the TG-21 
calibrations show a spread of 1.4% or nearly 3 times as large a spread. Two outliers of each group were 
discarded before the range of spread was determined. The uncertainty of individual calibration measurements is 
estimated to be 0.1%. Similar reductions in the variation among dose measurements were seen at 18 MV and in 
electron beams. 

Click here to view this poster and others presented by the RPC at the 2003 AAPM meeting. Should you have 
further questions about the TG-51 protocol or the data described here, please contact us at (713) 745-8989 or 
rpc@mdanderson.org. 

For previous issues of the RPC Newsletter, please visit the FAQ page. 
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