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Harvard cyclotron lasted ab?ut 250 y seconds and hence the amplifiers were
modified to cut the dead time to about 1 p second, and further changes cut
the rise time to about 0.1 b second, 10 Crystal diodes were inserted

within one of thé‘feedback @oops to prevent double pulsiﬁg when the

-amplifiers were overloaded.}1

D. Solid Angles

The scattered protons #eaving the target travel on hflices to reach
‘the c;unters.' The radius of any given helix depends for two reasons on
“the angle that the partipleﬁt;ajectory mekes with the horizontal plane.
First, the momentum of the particle deéends on the scattering angle and

: : ‘ : ,

:second, only the component ?f momentum perpendicular to the magnetic
field is‘effected by the fi%ld. VWhen the particles scattered in the
vertical plane reach the top éf bottom of the magnet gap they will have
moved inward radially from %hekinciient proton orbit because of their
smaller monentum snd angle ;1th respect to the field., It turns out that
the dlstunce they have gone 1n is very small (about 1/4 ineh out of 40

1nches orlglnal radius) and very nearly constant for all scatterlng

mngles. For all positions ﬁtudledlt was also necessary to calculate

- the angle in the horizon{al;plane at which the protons strike the probe,

dn order that the crystals éould be set perpendicular to the scattered

Pproton direction. A first approx1mnt10n to the solid angle of the defining

icounter is then just the: crystal area divided by the square of the

distance traversed. Because of the focussing action of the megnetic field,
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