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Tha application of special relativity to particle interactions is in general 

a straightforward but often tediouG affair. Thhl report describes a computer 

program that calcul&tes relativistic kinematics and dynamicCJ of particle interactions 

and allows the physicist ·'1 wide latitude in his choice of input variables and an ex­

tenGive output that should cover moot of his normal needs. 

SymboUca.lly the lntera.ction 'lor which this program KINE· is constructed .. 
'. ·~ 

can be written m.o !+2 .... 3-i 4. whero particle 2 itt assumed to be at rest. in the 
' . . . ' 

laboratory frame. The user specifies hill problem by stating the m.a'eem ofthe 

particles in the reaction. Decayo aure specified by eetting the mae a of p&rticle 2 

equal to zero. For photoproduc:tion the mass of particle t ie eet to zero. In three­

dimension&i space.' each particle may be described by three variables (for exampl~a, 

p X p y p z)• malting a total of nine variables for the re&c::tiOQ, since pe.r~icle 2 is at 

rest. But in the reaction plane, each particle can be characterized by a p&ir of 

variables, so the number of V&r'lablee is thus :reduced. to ob:. We further have ths:-00 

conservation equations, two in momentum and one in energy. and can arbitrarily 

specify the direction·of particle t. leaving"onty two variable:~ that are necetllaary to 

opoci~y We cystern. K!NE has a even subroutines that allow the u&er ~o apecify 

., 

'- . . . ~. 



P. • 

• 

... ~ : 

' . ~ 
' .-...... 

'•*·' 

the most useful combinations o~ two variable~ .. o11t ot· t~o _of three pairs of particle 

variabl. s: : mo,men~um Ol~, kinetic, cne'rgy oi 'Lf~\h~- ia~rat~r:y or:~ the. cente~-
of .. ma.os frame, momentwn or kinetic (snerl!n{of 3 in either frame, and angle of 

3 in either frame. 

KINE essentially generates tables of kinematic and dynamic variables. 

Depending on the input, its output consbts ·of the kinetic energies, momenta., 

&nd ~glee of particlee 3 and 4 in both frames, as well as their ,, ~ J and 

dO LAB 

dO 
• In addition, the ,, 13, and y of the center of maso; the relative velocity, 

c.m. 

phase space, and total dpening angle of the final-state particles; and the/ threshold 

energy and'momentUm of the3 incident' particle are calculated. 
.•: 

. . t 
ha.s been prepared. 
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Work performed under the auspices of the U.S. Atomic Energy Commission~ 

t -- ' 
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J:)ynamical Ou&:nt!tiea for Particle Interactions and Decays, Lawrence R.&d!ation 
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