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1.2 PHOTONEUTRON SWRCES 

Reactions of the (y,n) type can be used for neutron production. The gamma radiation is pro- 
duced naturally by radioactive or artificially radioactive sources. Targets are restricted to a few 
light elements, those elements in which a neutron is rather loosely hound. Beryllium (Be*) and 
heavy hydrogen (Ha) are alone among the isotopes having low enough (y,n) thresholds (I.63 Mev 
and 2.185 Mev respectively)* to be useful with natural gamma emitters. 

The RayBe source t yields neutrons in two energy groups (0.12 Mev and 0.51 Mev) since two 
#ium gammas are above the threshold. A practical rule for calculating the total number of 
-tons per second in a Ra+3e source is: 1 gm of Ra at 1 c* from I ga of Be gives 3 X 

10’ neutrons/second. 

A fairly complete survey of photoneutron sources has been made at Argonne NationaI Laboratory. 

Various artificial radioactive gamma emitters have been used with beryllium and heavy water. For 
some of these the emitted neutron energies have been measured. Table 1 Iists these data. 
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TABLE 1. PHOT’3NEUTRON .SOURCES. 

*STANDARD SOURCE *OTHER SO.URCE 

29.0x lo* 2.7X lo6 

14.0 2.4 

0.31 0.029 

2.9 0.50 

6.9 0.64 

5.9 1.04 

0.82 0.14 

19.0 3.2 

0.68 0.062 

0.23 0.041 
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t*Stmdsrdr souree is one curie at a distance Of one centimeter frOm one grsm Of target mIteris1. 
"Other" source Is described in Figure 1 of relerence A. 
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