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The californium source in our prototype is known as ULS-87, and was assayed at
8.94x10° neutrons/sec on 7/11/1974. This implies about 4 micrograms of %Cf,
assuming pure 2*°Cf, on that date; there are about 2.3x10° neutrons/sec/microgram.
Working through until today, this would imply about 380 fissions/sec and 1400
neutrons/sec today from %*2Cf, and then roughly another 60 fissions/sec and 200
neutrons/sec from the daughter **Cm, for about 1600 neutrons/sec total.

The key numbers for ®2Cf are a half-life of 2.645 years, a spontaneous fission branching
ratio of 3.1%, and 3.67 neutrons/fission; for 2**Cm a half-life of 3.4x10°y, a spontaneous
fission branching ratio of 8.4%, and 3.4(? assumption) neutrons/fission.

Some additional detail about this source was provided by Chris Marcus of Oak Ridge.
The source itself is a “cermet’ of PdCf,05. He says that the Cf is 70-80% 2*°Cf, and
>19% 2°Cf + 2°Cf + 2!Cf. | presume this is by mass. So a reasonable guess is that the 4
micrograms of *>*Cf amounts to 75% of the total Cf, and that about 8% of the total, or
0.44 micrograms, is °°Cf.

On 7/11/74 about 5000 neutrons/sec would then come from **°Cf, which is an
insignificant portion of the 8.94x10° neutrons/sec measured at that time. Today, however,
there would be about 900 neutrons/sec from *°Cf,

The key numbers for ©°Cf are a half-life of 13.1 years, a spontaneous fission branching
ratio of 0.077%, and 3.51 neutrons/fission.

Thus the total neutron flux from ULS-87 is thus about 2500 neutrons/second, which is
comprised of 1400 neutrons/second from 2°°Cf, 200 neutrons/second from the daughter
248Cm, and about 900 neutrons/second from 2°Cf.

We see about 1000 neutrons/sec in the prototype. One would crudely conclude that we
have roughly 40% efficiency, which is actually quite good.

Details about this source, including its size and capsule, are in the attached source sheets.
Initially I had requested the smaller second source, USS-6, described on the second page
of the attached sheets, and my original numbers were based on its activity. | checked
today with the source pail, and indeed, we have ULS-87.
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! N Laboratory by compsaring ite strength to that of a “EE0s goures eglis
' . brated by the Netional Bureew of Standerds. The comparison is made
by counting on a BFs Neutron Detector. The 25201 content of the
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the emission rate and is given in equivalent weight units assumi
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