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NOTES

A Fortran Program for
Calculating Kinematic and Dynamic Quantities
of Particle Interactions and Decays”

The application of special relativity to particle interactions is in general
a straightforward but often tedious affair. This report describes a com-
puter program that calculates relativistic kinematics and dynamics of
particle interactions and allows the physicist a wide latitude in his choice
of input variables and an extensive output that should cover most of
his normal needs.

Symbolically the interaction for which this program KINE is con-
structed can be written as 1 4+ 2 — 3 + 4, where particle 2 is assumed
to be at rest in the laboratory frame. The user specifies his problem by
stating the masses of the particles in the reaction. Decays are specified
by setting the mass of particle 2 equal to zero. For photoproduction the
mass of particle 1 is set at zero. In three-dimensional space, each particle
may be described by three variables (for example, PP, P,), making a
total of nine variables for the reaction, since particle 2 is at rest. But
in the reaction plane, each particle can be characterized by a pair of
variables, so the number of variables is thus reduced to six. We further
have three conservation equations, two in momentum and one in energy,
and can arbitrarily specify the direction of particle 1, leaving only two
variables that are necessary to specify this system. KINE has seven sub-
routines that allow the user to specify the most useful combinations of
two variables out of two of three pairs of particle variables: momentum
or kinetic energy of 1 in the laboratory or in the center-of-mass frame,
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momentum or kinetic energy of 3 in either frame, and angle of 3 in ei-
ther frame.

KINE essentially generates tables of kinematic and dynamic variables.
Depending on the input, its output consists of the kinetic energies, mo-
menta, and angles of particles 3 and 4 in both frames, as well as their
7, B, and dQyp,g/dQy .. In addition, the #, 8, and y of the center of
mass; the relative velocity, phase space, and total opening angle of the
final-state particles; and the threshold energy and momentum of the
incident particle are calculated.

This program is available in deck form from the author and a full
write-up has been prepared [W. P. TROwWER, “FORTRAN Program
KINE: Calculating Kinematical and Dynamical Quantities for Particle
Interactions and Decays,” Report UCRL-11650. Lawrence Radiation
Laboratory, September (1964) (unpublished)].
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A Fortran Subroutine for Calculating the
Range-Energy Relation of Charged
Particles in Chemical Elements?®

A problem inseparable from any experimental particle physics is
that of determining the energy loss of a charged particle as it passes
through matter. We have constructed a computer program to easily
give useful and accurate solutions to this problem. The program is
constructed basically to evaluate the Bethe-Bloch equation for all charged
particles except electrons and positrons. At low energies shell correc-
tions are applied. At high energies density-effect corrections are applied.
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