gea, the relatxve neutron efficxency for calcium nitrate and ‘

tetrachloroethylene, and the measuted At3 pzoductzon tate 1n the calc;um nxtratef"

detector. The Ar3 productxon rate der;ved 1n thxs manner for the solar

' neutrlno detector is 0.1 atom per day. However, th;s fast neutron background

effect can be greatly d1m1n13hed by floodzng the tank chamber wzth water to
provide aﬁfast neutron shield. The means of aocomplxsh1ng thxs_has already
been descfioed see Pigufe 2.
There are background effects from internal natutal alpha emltters.
The most ser1ous one ar;ses from protons generated by the reactzon
_ , ‘37 37, 37
(a.P)Ar that,have sufficient energy to produce Ar ' by the Cl {p,n)Ar

reaction. The y1e1d of th1s reactxon was measured by dzssolvxng anzz in

37

tetrachloroethylene, and removxng the Ar by a helium purge. The yield

measUred was 1.7 x 10~ o,atoms of Ar37 per anzz decay. The tetrachloroethylene

was monztored for natural alpha em1tters by sampling each rallroad tank car fv

at the time the tank was filled. Thls was accomp11shed by evaporat1ng E}

liter sample and alpha-count1ng the resxdue The tank walls (A-201-B steel)\

‘were carefully cleaned by shot b;astxng, and the piping was cleaned by acid .
dipping. 'The tank surface,’and the piping was alpha-tounted to determine the
'surfate alpha emission rate ‘The total alpha em1ss:on rate from the metal

»surfaces and the liquid is approx1mate1y 10 alphas per day Thus, the

internal alpha ptoduct;on rate for Ar37 is estimated to be 0.02 atom per day

. from (a,p) processes.

Internal alpha‘partioles_can also produce Ar37 by the direct reaction

Ssé(a,n)Ar37 if the liquid contains suifu:.lytho‘yiold for this reaction was ‘
measured by dissolving rn2%2 in carbon disulfide, and removing the Ar37,by

. helium purge. A yield of 1.8 x 10“7 Ar37 atoms per anaz decay was observed,

The sulfur contgnt_of the‘tet;acnioroethylene'usod'isAbeiow 1 ppm, heno¢ the



