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The &ppucaﬁon of special relativity to p&rticle intaractiona is in general |

a straightforward but often tediouw affair, This report deacribes a computer

-program that calculates relativis.ic kinematics and dynamica of partic-le interactions -

and allows the physicist a wide lé,ti.tude in hia choice oi input variables and an 'ex;

tensive cutput that should cover most of his normal needs,

Symbolica.uy the interaction for which this program KINE is conatrucwd |
can be written as i+2~3-«4 where part icle 2 ie assumed to be at raat in the |

laboratory frame. The user specifies hic problem by stating the masses of the

particles in the reaction. Decays are specified by setting the mass of p&rgide"Z -
 equal to zer'é'.' For phatopro&uction. the mass of particle 4 ie cet to zero. Ia three-

 dimensional space,’ each particle may be described by three variables (for example, ey

Px Py P z)' making a total of nine variables for the reaction, since particle 2 is at

rest. DBut in the reaction plane, each particle can be characterized by a pair of

varizbles, 5o the number of variables is thus reduced to 8ix. We further have three
comservation equations, two in momentum and one in energy, and can arbitrarily

" opecify the direction of particle 4, leaving Ecmly" two variables that are neCessary to

epocify thio system, KINE h@s; eeven subroutines _ihm allow the user to ag‘eciﬁy‘
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~ has been prepared,

s2= " o UCRLA11648

‘the most: useful combin&tiona of two. variables ont of two o£ three paira of pax'ticle

variabl 8 momentum oz- kineuc emargy of 1 i‘ ,,vthe laboratory or in the center- .
of-mass frame, momentam or kinetic sn@rgy of 3 in either frame, and angle of
3 in either frame, | v , | _ _ |
KINE essentially generates tables ai kinematic and dyn&.mic variables. .
Dép anding on the input, its output coxxsistea of the kinetic energies, momenta,

and angles of particles 3 and 4 in both frames, as well as their w8, and

—LAB . In addition, the ﬂ;B. and .y of the center of maes; the relative velocity,

c.m.

‘phase space, and eotal Spening angle of the final-state particlaa'. and thm threshckd

energy and mormentum of the incident pareicle are calcula.ted
' This program is available in deck form from the autho'r'a.‘ha:ia!‘_ tfﬁ._nﬁ write-up

Work performed under the auspicoa of the '(J 8 Atomic Energy Commmmon. S

?Pms@-zt a&dresm Phyeics Department. Uaivernity of Imnois, Urbana.

_»iv* P. Trower. FORTRAN Progra.m KINE: Calculating mnemmcaz and

Dynamical Quantities for Particle Interactions. a.nd Decaye. Lawrem:e R,adimion .
Laboratory Report UCRL-11650, September 1964 (unpublished).
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