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Computer exercise

• Decay Heat Calculation:
A transport package contains 10 g of H3 and 10-2 g of U237
The safety officer wants to evaluate the heat from the package

• Step 1:
1) What daughters can we expect in the package?
2) γ spectrometry is used to check the contains of the 

package.  Which main γ lines will be measured?
Use the Datasheets





Daughter Np237

Main γ lines:

59 keV & 2.08 MeV

Daughter He3

No γ lines:



Computer exercise

• Decay Heat Calculation:
A transport package contains 10 g of H3 and 10-2 g of U237
The safety officer wants to evaluate the heat from the package

• Step 2:
1) What is the heat generated by 10g of H3 and 0.01 g of 

U237? (Use Factsheets)
2) What is the total dose rate at 1 m ?

Hints: Heat = Isotopic Power x Mass

Dose = Mass x Specific Activity x Specific Dose Rate



Heat = Isotopic Power x Mass

For U237: Heat = 166x0.01 = 1.66 W

For H3: Heat = 0.325x10 = 3.25 W



Dose = Mass x Specific Activity x Specific Dose Rate

For U237: Dose = 0.01x3.02x1012x0.239 = 7.2x109 μSv/h

For H3: No γ Dose Rate



Computer exercise

• Decay Heat Calculation:
A transport package contains 10 g of H3 and 10-2 g of U237
The safety officer wants to evaluate the heat from the package

• Step 3:
1) In the decay of U237 what’s the total decay energy (Q 

value) ? (use Datasheets)
2) What’s the energy of the anti-neutrino?

3) What is the total energy (and thus heat) carried away by 
the anti-neutrino?
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Q value = 0.52 MeV

Eν = 520-199-143=178 keV

%Eν = 178/520 = 34%

If one calculates the decay heat using the 
Q value:

Heat = Q(eV) x Activity (Bq) x 1.6x10-19

= 0.52x106x3x1013x1.6x10-19

= 2.5 W

(Exact calculation 1.66 W i.e. false by 
34% carried away by the anti-neutrino)
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