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ABSTRACT
By studying reaction products in a colliding beam experiment, an energy
spread in the beam introduces uncertainties in momentum and angle observations
on the emitted particle, which are discussed. Simplifying assumptions lead to
the result, that the relative error in the beam energy definition causes an equal

relative error in momentum and angle.
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The purpose of this paper is to give simple relations between the radial beam
energy spread and the momentum or emission angle. Only the case of 180° inter-
actions is considered. More elaborate calculations were done by Chang (MURA-207).

It is assumed that in a head-on collision between two protons of total energy
E, = E, = E, a meson or hyperon is emitted at an angle 6 with a momentum
{5 - ::-: =(P: + P;j) 4. . If one considers now the interaction of two beams with

energy E;=E+ AE, E;=E-AE,
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then the reaction energy in the CM system remains unchanged (in first order) and
therefore also the momentum of the outgoing particle. However, the observation
of this process doesn't take place any more in the CM system because of the in-
equality of the iwo-beam energies. To an observer in the Lab system, the x com-
ponent of the particle momentum appears increased or decreased by
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while the y component remains constant. The emission angle in the Lab system

is then
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The equivalent relation for a collision of two particles of the same energy is

ton & - '%E" (2)
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From subtraction of (2) from (1), one finds
/ 2 AP« ’
ton © =tan© ="‘.§§“"€GH9 (3)

For small angles, the tangent can be replaced by its argument and for small CM
velocities with respect to the velocities of the protons, tan 9' on the right side of

(3) may be approximated by 8
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Estimate of VoM from energy spread of beam.

The CM velocity is defined by

=5 -8
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Again for a collision of two beams with energy E;=E+4E and E2 =E-AE
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This result applied to the expression found for the change in momentum or
emission angle leads to the relation

= 4 Bx ATE A E
nsm——— [~
e - T == i = (e PCH



