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Xe-135 metastable state

Group looked into the isomeric yield ratio of the Xe-135m to Xe-135g state using 
gamma ray spectroscopy

Looking for a higher level of precision



Efficiency

Xenon-134 irradiated was a gas 

Previous Efficiency measurements examined solids



Simulated Gas Standard

Fill cylindrical canister with polystyrene beads

Fill in liquid natural europium for irradiation

Vacuum sealed the container to remove contaminants

Examine the gamma rays produced from the liquid europium



Interspec

Examined the data in interspec for the Europium 152 efficiency peaks 



Efficiency

High activity caused an aliquot of undetermined size to be taken from the sample

The absolute activity was unable to be determined

Relative efficiency was calculated

Examine the efficiencies for the peaks of Xe-135m and take their ratio



Data collected from interspec and source



Graph of data

Get this graph for 
energy vs 
counts/yield 



Graph of data points

Linearize with Natural Log



Weighted Least Squares

Chose Weighted least squares to examine the data to account for the varying 
errors on the gamma ray peaks



Weighted Least Squares

Calculate weights multiplied by the variables as shown in the table below

Using the natural log data X is energy and Y is counts/yield



Weights

Next Sum the weights to get needed 
values

Use equations 27-32 to calculate Delta, A 
and B along with their uncertainties and the 
covariance using the sum values for w, wx, 
wy, wx^2, and wxy



Efficiency Calculation

Use Equations 33- to calculate the efficiency of specific energy lines and then the 
desired relative efficiency with their uncertainty.

Ln(energy is used) since the previously calculated A/B values deal with linearized 
data. The energy should be whatever line you want to know the relative efficiency 
for.



Xenon-135 efficiency

Relative efficiency value for the Xe-135m vs the Xe-135 gamma ray
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